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RESUMEN

En el disefio geométrico, el enfoque de consistencia relaciona las expectativas de los conductores
con el trazado. Mientras mayor es la armonia entre ambos, mayor es la consistencia del elemento
evaluado. Sobresalen dos modelos de andlisis, Lamm y Polus, el primero orientado para la
evaluacion de elementos aislados y el segundo a segmentos largos del trazado.

En el estado del arte se desconoce si al usar ambos se obtienen resultados concordantes y/o
similares. Por lo tanto, en este trabajo se analiz6 la compatibilidad de estos dos enfoques al

momento de evaluar un mismo elemento geométrico.

El objetivo general de la investigacion fue analizar el comportamiento de los modelos de anélisis
de consistencia de Lamm y Polus en curvas horizontales aisladas. La primera tarea fue estudiar el
fendmeno de consistencia y analizar los modelos existentes en el estado del arte. Se
caracterizaron, se determiné el campo de aplicacion de cada modelo y se definieron las variables

significativas que intervienen en el analisis de consistencia.

Posteriormente, se construyd una base de datos con 289 curvas horizontales aisladas y se trabajé
con datos de terreno correspondientes a 34 curvas horizontales. En ambos casos, se calculd los

indices de consistencia de Lamm y Polus para cada elemento geométrico.

Los resultados se analizaron y se establecieron las limitaciones de cada uno de los dos enfoques.
Ademas, se cuantificaron las diferencias obtenidas al aplicar ambos modelos a una misma
configuracion geométrica y se determinaron las variables significativas presentes en el analisis de

consistencia.

Finalmente, se propuso un nuevo modelo de analisis de consistencia para la evaluacion de curvas
horizontales aisladas tanto para caminos existentes como para disefios nuevos, el cual resolvio las

limitaciones encontradas en los enfoques de Lamm y Polus.

Se concluyo que los modelos de anélisis de consistencia de Lamm y Polus son complementarios
y no equivalentes, por lo cual deben usarse en conjunto o bien integrarse en un sélo modelo de
andlisis de consistencia. A futuro, se propone ampliar el campo de investigacion a curvas
horizontales de inflexiébn en “S” y asi abarcar los dos principales tipos de configuracién

geométrica en el alineamiento horizontal.
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CAPITULO 1: INTRODUCCION

1.1 Motivacion

El analisis de consistencia relaciona las expectativas de los conductores con lo que el trazado
geométrico le entrega al usuario. Mientras la brecha entre ambos conceptos sea minima, el disefio
sera consistente y por ende mas seguro. En la ingenieria de caminos conocer el grado de
seguridad de la via es una necesidad que cada vez va tomando una mayor relevancia debido a que

con ello se puede trabajar en la reduccion del riesgo de ocurrencia de accidentes.

Existen diversos modelos para evaluar la consistencia de una via. Si bien todos tienen el mismo
objetivo, en la literatura se aprecian diferencias en sus aplicaciones y reglas de analisis.
Sobresalen dos enfoques por sobre el resto. Uno desagregado, que estd orientado a analizar
elementos aislados de la via, tales como curvas horizontales aisladas o curvas de inflexion en “S”,

y un enfoque agregado, que analiza la consistencia en segmentos largos del trazado.

En curvas horizontales aisladas, el modelo desagregado determina el nivel de consistencia a partir
de la diferencia entre la velocidad de disefio y la velocidad de operacion estimada en la mitad de
la curva. Tiene como supuesto que la velocidad de operacion es homogénea en todo el tramo de
evaluacion. Cabe preguntarse entonces qué ocurre cuando se tienen variaciones significativas en
la velocidad de operacion al interior de la curva. ¢Es aplicable el modelo desagregado en estos

casos?

El modelo agregado determina el nivel de consistencia a partir de la variabilidad de la velocidad
de operacién con respecto a la velocidad de operacion promedio del tramo evaluado. Por tal
motivo, surge la necesidad de determinar si los niveles de consistencia obtenidos en curvas
horizontales aisladas usando ambos enfoques son equivalentes entre si. O bien si las decisiones
tomadas en beneficio de la seguridad del trazado se ven influenciadas por la utilizacién de uno u
otro modelo.

Conocer la compatibilidad de ambos enfoques permite establecer si la aplicacién en forma
independiente de estos dos modelos de andlisis es suficiente para determinar el nivel de

consistencia de una curva horizontal aislada.
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1.2 Hipdtesis

La consistencia en una curva horizontal aislada esta explicada por la velocidad de disefio, la
velocidad de operacion y la variabilidad de la velocidad espacial a lo largo de la curva.

1.3 Objetivos

El objetivo general de esta investigacion es analizar el comportamiento de los modelos de anélisis
de consistencia de Lamm y Polus aplicados a curvas horizontales aisladas.

Los objetivos especificos son:

a) Analizar el fendbmeno de consistencia, junto a los modelos que determinan los distintos niveles

de evaluacion.

b) Comparar los modelos de Lamm y Polus a partir de un conjunto de configuraciones

geométricas simuladas.

c) Comparar los modelos de Lamm y Polus a partir de datos de velocidad y geometria tomados en

terreno.

d) Proponer un nuevo modelo de analisis que relacione las variables significativas presentes en el

estudio de la consistencia de una curva horizontal aislada.
1.4 Metodologia de trabajo

La metodologia de trabajo considerd cinco etapas, con sus correspondientes tareas y resultados de
cumplimiento: estudio del fendmeno de consistencia y modelos de analisis, comparacién de los
modelos de Lamm y Polus a través de simulaciones, comparacion de los modelos de Lamm y
Polus a partir de datos tomados en terreno, proposicion de una nueva regla de analisis y redaccién
del documento.

a) Etapa 1: Estudio del fendmeno de consistencia y modelos de analisis

Se recopilaron y revisaron los distintos estudios que hacen referencia al analisis de consistencia,
trabajos que muestran variados enfoques al momento de evaluar un trazado, modelos que

orientan sus estudios a elementos aislados del camino y otras a segmentos largos de la carretera 'y
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las referencias asociadas al analisis de consistencia existente en los manuales de disefio utilizados
en Chile.

El resultado esta etapa fue la caracterizacion de cada uno de los modelos de anlisis de
consistencia, lo cual permitié establecer los antecedentes de base para la investigacion.

b) Etapa 2: Andlisis de los modelos de Lamm y Polus a partir de geometrias simuladas

En esta etapa se simularon 289 curvas horizontales aisladas utilizando la normativa respectiva. A
cada configuracion geométrica se le determind por separado el nivel de consistencia de Lamm y
el de Polus.

El resultado de esta etapa fue la diferenciacion entre los dos modelos. Se pudo establecer la
compatibilidad de ambos enfoques al evaluar un mismo elemento geométrico y se determinaron

las variables significativas presentes en el analisis de consistencia.
c) Etapa 3: Analisis de los modelos de Lamm y Polus a partir de datos tomados en terreno

En esta etapa se trabajé con datos medidos en terreno de velocidad y geometria correspondientes
a 34 curvas horizontales aisladas. Al igual que en la Etapa 2, a cada configuracion se le aplicé por
separado los modelos de Lamm y Polus.

Se obtuvo como resultado un complemento y refuerzo a lo obtenido en la Etapa 2. Es decir, tanto
para geometrias simuladas como para curvas existentes los dos modelos de analisis presentaron

diferencias significativas al estimar el nivel de consistencia de un mismo elemento.
d) Etapa4: Formulacion de un nuevo modelo de analisis

En esta etapa se formulé un nuevo modelo para evaluar el grado de consistencia del disefio de

curvas horizontales aisladas. Se baso en los resultados obtenidos en las Etapas 2 y 3.

El resultado de esta etapa fue la proposicion de un nuevo modelo de analisis de consistencia para
la evaluacion de caminos existentes y disefios proyectados.
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c) Etapa 5: Redaccion del documento

Corresponde a la etapa culmine del trabajo, la cual es la redaccion del documento de tesis y la

elaboracion del articulo de investigacion que sera enviado a una revista especializada.

1.5 Alcancesy limitaciones

La presente investigacion se orienta a curvas horizontales aisladas situadas en caminos rurales
pavimentados, bidireccionales y de una pista por sentido, con velocidades de proyecto inferior a
100 km/h y pendientes longitudinales menores al 4 %. En el caso de curvas horizontales
simuladas, para cada elemento geométrico se utilizé un radio menor a 350 m y para las curvas
medidas en terreno se utiliz6 un radio de hasta 687 m. En ambos casos, se utilizé una tangente de

aproximacion igual o superior a 200 m.
1.6 Estructura del trabajo de investigacion

La tesis se estructura en seis capitulos. En el Capitulo 1 se describe la problematica a resolver en
la investigacion. En el Capitulo 2 se revisa el estado de la experiencia internacional en relacion al
andlisis de consistencia. Se estudian los comienzos de este nuevo enfoque en seguridad vial y se
desarrollan los dos modelos de analisis que sobresalen: Lamm y Polus, uno orientado a elementos
aislados del trazado y el otro a segmentos largos. En el Capitulo 3 se realiza un anélisis de los
modelos de Lamm y Polus utilizando un conjunto de geometrias simuladas a partir de las
directrices que entrega el Manual de Carreteras de Chile. De este analisis se obtiene una
caracterizacién de ambos enfoques y las principales diferencias en su aplicaciéon a una curva
horizontal aislada. En el Capitulo 4 se analizan los modelos de Lamm y Polus utilizando datos de
velocidad y geometria medidos en terreno correspondientes a 34 curvas horizontales aisladas. De
este andlisis empirico se obtienen y se caracterizan las principales diferencias entre ambos
modelos de evaluacion, las cuales complementan las obtenidas en el Capitulo 3 de esta
investigacion. En el Capitulo 5 se formula un nuevo modelo de analisis de consistencia a partir
de lo obtenido en los Capitulos 3 y 4. Ademas, se muestra una aplicacion para un caso particular
de un camino existente. En el Capitulo 6 se muestran las principales conclusiones obtenidas y las

recomendaciones para futuras lineas de investigacion.
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CAPITULO 2: CONCEPTOS GENERALES DEL ANALISIS DE CONSISTENCIA

2.1 Introduccion

En este capitulo se aborda el concepto analisis de consistencia. Se abarcan los dos modelos que
bajo el enfoque de la velocidad han sido mayormente referenciadas en la literatura internacional:
el modelo de Lamm y el modelo de Polus. Por altimo, se discute sobre la presencia del analisis de
consistencia en la guia de disefio vigente en Chile.

2.2 El andlisis de consistencia

A través de los afios con recurrencia se ha planteado que si el disefio geométrico esta acorde con
la normativa vigente, el trazado es seguro. Premisa que puede ser rebatida, pues las normas de
disefio estan basadas en modelos que representan una simplificacion del comportamiento real de
los conductores, razon por la cual la ausencia de accidentes no esta del todo garantizada. Treat et
al (1979) afirmaron que en la ocurrencia de accidentes interactuan tres factores: el conductor, el

vehiculo y el trazado.

Ante esto, surge como opcion adoptar medidas que intervengan en el trazado con la finalidad de
disminuir el riesgo de accidentes. En los Gltimos treinta afios distintos investigadores alrededor
del mundo han estado trabajando en una corriente del disefio que permita evaluar el grado de

seguridad de un camino: el analisis de consistencia.

Glennon y Harwood (1978) postularon que un disefio consistente es aquel que no altera las
capacidades del conductor para guiar y mantener el control del vehiculo. A esta definicidn se
puede agregar la de Irizarry y Krammes (1998), quienes definen disefio consistente como aquel

en el cual su geometria se encuentra acorde con las expectativas del conductor.

Echaveguren y Sdez (2001a) plantearon que existe la probabilidad cierta de que los conductores
ejecuten maniobras “incorrectas” producto de distorsiones en el proceso percepcion — decision —
accion, por lo cual se vuelve fundamental reforzar las expectativas del conductor de modo de
minimizar la posibilidad de error en el proceso de conduccién. Lo anterior se sustenta en las

hipdtesis planteadas por Messer (1980) y McLean (1981).
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Messer (1980) postulé que la consistencia esta relacionada directamente con la tarea de
conduccion. Plante6 que cuando la via proporciona mas informacion de la que el conductor
utiliza en el proceso de conduccion, el disefio en general impone un nivel de tensién que afecta el
nivel de atenciéon del conductor, lo que se traduce en una disminucién de su capacidad de
respuesta. En relacion a esta hipotesis, Messer propuso la carga mental como un indicador que
describe la consistencia del trazado. Fitzpatrick et al (2000) definen carga mental como una

medida del esfuerzo aplicado por un operador humano en la realizacion de una cierta tarea.

La relacién entre carga mental y variables geométricas representa el esfuerzo que debe ejecutar el
conductor en el proceso de conduccion, dadas las caracteristicas del trazado, trafico y ambiente
(Echaveguren y Séez, 2001a). En relacion a la seguridad del trazado, se establece que disefios
inconsistentes aumentan la carga mental del conductor, lo que se traduce en una reduccion de la

eficiencia de su desempefio, aumentando el riesgo de accidentes.

McLean (1981) postulé que las inconsistencias en el disefio se deben a la brecha que existe entre
la velocidad de disefio y la velocidad de operacion (o circulacidn). Mientras mayor sea la brecha

entre velocidades, mayor sera la inconsistencia del camino.

Se ha planteado con regularidad que la velocidad de disefio describe en forma adecuada el
comportamiento del conductor y que nunca sera sobrepasada por la velocidad de operacion. Sin
embargo, esta hipotesis no es del todo cierta, pues trabajos realizados por McLean (1981) en
Awustralia, Krammes et al (1995) en Estados Unidos y Echaveguren y Saez (2001b) en Chile entre
otros autores, han verificado empiricamente que en vias bidireccionales de una pista por sentido
con velocidad de disefio entre 50 y 100 km/h, la velocidad de operacion medida en terreno es
superior a la velocidad de disefio.

Lo anterior muestra que en los caminos bidireccionales se presenta con frecuencia el fendbmeno
de inconsistencia, situacion que hace relevante contar con herramientas que permitan anticiparse

a este tipo de problemas otorgando disefios que entreguen una mayor seguridad a los usuarios.

En los dltimos veinte afios se han desarrollado distintos modelos que permiten evaluar la
consistencia bajo el enfoque de la velocidad. De acuerdo a Echaveguren et al (2009), éstos se
clasifican en agregados y desagregados. La diferencia entre ambos radica en el campo de
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aplicacion de cada uno. Mientras los modelos desagregados permiten analizar la consistencia de
elementos aislados del trazado como curvas horizontales aisladas o curvas de inflexion en “S”,
los modelos agregados por su parte, permiten analizar segmentos largos del trazado. Entre los
primeros destaca por sobre el resto, el modelo propuesto por Lamm et al (1988a) y entre los
segundos el propuesto por Polus y Mattar-Habib (2004).

2.3 El modelo de Lamm

El modelo de Lamm evalla la consistencia de curvas horizontales aisladas y curvas de inflexién
en “S”. Lamm et al (2002) determinaron que los accidentes en la red vial tienden a agruparse en
curvas horizontales y en mayor cantidad en las que son cerradas. Por lo tanto, asumen como
supuesto que la consistencia de un camino queda determinada por el comportamiento del

conductor en estos elementos geométricos.

Los autores postularon que existia una correlacion positiva entre la ocurrencia de accidentes y el
grado de curvatura. Ademas, sobre esta hipdtesis determinaron que los conductores seleccionan
una velocidad de operacién en funcion de la percepcion de la curvatura, la cual no
necesariamente correspondia a la velocidad de disefio (Lamm et al, 1988a). A partir de estas
diferencias entre velocidades es que los autores propusieron dos indicadores para cuantificar la

consistencia, uno para curvas horizontales aisladas y otro para curvas de inflexién en “S”.
2.3.1 Indicadores de consistencia en el modelo de Lamm

Lamm et al (2002) definieron dos indicadores basados en diferencias de velocidades. Uno para

elementos aislados y otro para elementos sucesivos de cualquier trazado geométrico.

El indicador de consistencia para curvas aisladas queda determinado por la diferencia en valor
absoluto entre la velocidad de disefio y la velocidad de operacién del elemento geométrico. En
caminos existentes la velocidad de operacidn usualmente se mide en la mitad de la curva, para
posteriormente estimar el percentil 85 de la distribucion de velocidades (Vss) como indicador. A
nivel de disefio, la velocidad de operacién se calcula mediante la correlacion directa entre la

velocidad de percentil 85 y los elementos geométricos de la curva, tales como curvatura, peralte,
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longitud y ancho de pista (Echaveguren et al, 2009). La Ecuacion 2.1 muestra la expresion que se

utiliza para estimar el indicador de consistencia para curvas horizontales aisladas (IC; en km/h):
ICy = Vb — Vop, (2.1)

Donde Vp corresponde a la velocidad de disefio de la curva horizontal aislada, expresada en km/h
Yy Vo a la velocidad de operacion expresada en km/h. Esta Gltima, se representa mediante el
percentil 85 (Vgs) de la distribucion de probabilidades de una muestra. Echaveguren y Séez
(2001b) explican como obtener el valor de Vgs, ya sea con mediciones en terreno o mediante

modelacién matematica.

El analisis en curvas compuestas separadas por una tangente comun se define como consistencia
en la velocidad de operacion (Lamm et al, 2007). En este tipo de elemento geométrico el
indicador que representa la armonia entre el trazado y las expectativas del conductor depende de
la brecha que existe entre las velocidades de operacion en ambas curvas. La Ecuacion 2.2 muestra

la expresion que se utiliza para estimar este indicador (1C; en km/h):
IC; = |Vgs (i) — Va5 (i + 1)1, (2.2)

Donde Vgs(i) corresponde a la velocidad de operacion en la primera curva del elemento
geométrico, expresada en km/h y Vgs(i+1) corresponde a la velocidad de operacion en la curva
siguiente, también expresada en km/h. Ambas velocidades representadas como el percentil 85 de
la distribucion de probabilidades de una muestra. Es importante sefialar que la Ecuacion 2.2 es
aplicable solo cuando la tangente comln a ambas curvas posea una longitud tal que impida
acelerar al conductor. Con esto se busca que las velocidades de operacion estén condicionadas
por ambas curvas. Lamm et al (1988b) describen cdmo una tangente puede identificarse como un

elemento geométrico independiente.

2.3.2 Umbrales de consistencia en el modelo de Lamm

En base a estudios de correlacion entre la tasa de ocurrencia de accidentes, la tasa de cambio de
curvatura (TCC) vy la velocidad de operacion, los autores propusieron umbrales que permiten

calificar el disefio de acuerdo a su grado de consistencia.
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La proposicion de estos umbrales fue construida a partir de estudios de campo en Nueva York y
Alemania (Lamm et al, 2007). Mediante un andlisis test t de igualdad de medias para la tasa de
ocurrencia de accidentes, los autores agruparon las distintas clases de tasa de cambio de
curvatura. Este estudio les permitié definir los siguientes intervalos de TCC asociados a riesgo de

ocurrencia de accidentes:

e TCC < 180 grad/km: en este intervalo los autores obtuvieron la tasa media de accidentes mas
baja.

e 180 < TCC < 360 grad/km: aqui se obtuvo una tasa media de accidentes entre 2 y 3 veces

mayor que en el intervalo anterior.

e 360 < TCC < 550 grad/km: aqui se obtuvo una tasa media de accidentes entre 4 y 5 veces

mayor que en el primer intervalo.

Finalmente, con modelos que correlacionan velocidad de operacién con TCC (Lamm et al, 2007),

los investigadores propusieron los umbrales y criterios de disefio que se muestran en la Tabla 2.1.

Tabla 2.1: Criterios de consistencia del modelo de Lamm (Lamm et al., 2007)

Criterio Elemento Intervalo de tasa de cambio Criterio de Calificacion
geométrico de curvatura (ATCC) consistencia del disefio

Curvas ATCC < 180 grad/km IC, <10 km/h Bueno

1 horizontales 180 < ATCC <360 grad/km | 10 <I1C; <20 km/h Regular
aisladas ATCC > 360 grad/km ICy > 20 km/h Malo

ATCC < 180 grad/km IC, <10 km/h Bueno

2 _ Curvasde [7a0 " ATCC < 360 grad/km | 10 < 1C, <20 kmh | Regular

inflexion en 'S

ATCC > 360 grad/km IC, > 20 km/h Malo

2.4 El modelo de Polus

El modelo agregado de Polus evalla el grado de consistencia en segmentos largos del trazado
(Polus y Mattar-Habib, 2004). Los investigadores plantean que cuando la seccion de estudio
presenta elementos con caracteristicas geométricas similares, los conductores obtienen una

minima variacion en el desarrollo de su velocidad.
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En cambio, cuando el conductor se enfrenta a secciones con una mayor variabilidad en las
caracteristicas geométricas del trazado, se observan variaciones significativas en la velocidad de
operacion. Si se presenta el primer caso, el usuario se beneficia con mejoras en la calidad del

proceso de conduccion y un menor riesgo de ocurrencia de accidente.

Polus y Mattar-Habib (2004) postularon que la consistencia del trazado queda determinada por la
variacién entre la velocidad de operacion estimada en cada elemento geométrico y la velocidad
de operacién promedio correspondiente a todo el segmento de estudio. En segmentos
homogéneos, mientras mayor es la diferencia entre ambas velocidades, mayor es la inconsistencia
del trazado. Un segmento homogéneo es aquel donde los cambios bruscos en la velocidad de

operacién no son causados por las caracteristicas geométricas del camino.

El perfil de velocidad de operacion, que representa graficamente la variacion de Vo, a lo largo del
trazado, permite conocer el nivel de consistencia de un camino por medio de la aplicacién del

modelo de Polus.

A partir de los conceptos mostrados anteriormente, los autores propusieron un indicador que
permite cuantificar el grado de consistencia de un segmento del trazado geométrico. Concluyeron
que la inconsistencia aumentara en forma exponencial en relacion a la diferencia de las

velocidades antes mencionadas.
2.4.1 Indicador de consistencia en el modelo de Polus

Polus y Mattar-Habib (2004) basaron su propuesta en dos conceptos que se ejemplifican en la
Figura 2.1: a) la diferencia entre la velocidad de operacién respecto de la velocidad de operacion
media del segmento de estudio (ver Ecuacion 2.3); b) la desviacion estandar de la velocidad de
operacion a lo largo del tramo de estudio (ver Ecuacion 2.4).

_ X lay
R, = T (2.3)

En la Ecuacion 2.3, R, (en m/s) representa el area relativa normalizada (por unidad de longitud)
limitada entre el perfil de velocidad de operacion y la velocidad de operacion promedio. El

término }; |a;| representa la suma de las areas (en valor absoluto) limitadas entre el perfil de
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velocidad de operacion y la velocidad de operacién promedio, expresado en m?/s. La variable L
corresponde a la longitud del segmento en estudio, en m.

J\ Perfil de velocidad de operacion

V operacion (kkm/h)

Velocidad de operacién promedio

>
L Distancia (m)

Figura 2.1: Perfil de velocidad de operacion utilizados en el modelo de Polus (Adaptado de
Polus y Mattar-Habib, 2004)

La Ecuacion 2.4 representa la desviacion estandar de la velocidad de operacion con respecto a la
velocidad de operacion promedio en el tramo de estudio, expresada en km/h. El término V;
corresponde a la velocidad de operacion a lo largo del elemento geométrico i expresada en km/h.
Vavg €S la velocidad de operacion promedio a lo largo del segmento de estudio en km/h y n es el

namero de elementos geométricos presentes en el segmento a analizar.

(2.4)

Polus y Mattar-Habib (2004) integraron los términos R, y ¢ y propusieron un indicador de
consistencia que combine ambos conceptos. La Ecuacion 2.5 muestra el indicador C que refleja
la variabilidad y diferencia de la velocidad de operacion a lo largo de un segmento del trazado,
aplicable tanto para la etapa del disefio como en caminos existentes.
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C = 2.808el"0278Ra(3%)] , (2.9)

2.4.2 Umbrales de consistencia en el modelo de Polus

Para definir el valor de los coeficientes de la Ecuacion 2.5, nueve tramos de estudio localizados
en Israel fueron analizados por un jurado de ingenieros expertos en el area vial. A partir de sus
observaciones se les pidio calificarlos como disefios buenos, regulares o malos. Con esta
informacién, Polus y Mattar-Habib (2004) definieron los valores de dichos coeficientes y
mediante un andlisis estadistico obtuvieron la funcion que mejor relaciona el indice C con los

términos R, y o.

Posteriormente los autores de este método aplicaron la Ecuacion 2.5 en los segmentos

previamente calificados por expertos y obtuvieron los siguientes umbrales de consistencia:
e Disefio Bueno: C>2.0 m/s

e Disefio Regular: 1.0 <C <2.0 m/s

e Disefio Malo: C < 1.0 m/s

2.5 Otros modelos de analisis de consistencia

En el transcurso de los afios distintos investigadores han ido desarrollando otros modelos de
andlisis de consistencia, pero siempre basados en los principios que se sefialaron en las Secciones
2.3y 2.4.

Para la evaluacion de elementos aislados del trazado, McFadden y Eleftediarou (2000) elaboraron
un indicador que permite estimar la diferencia entre la velocidad de operacién en la tangente de
aproximacién y la velocidad de operacion en el punto medio de la curva. Denominaron este
indicador como 85MSR (Maximum Speed Reduction) que considera ademas la relacion entre

estas velocidades a través de su covarianza.
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Misaghi y Hassan (2004) propusieron utilizar el indicador AgsV para el andlisis de consistencia
de elementos aislados. Este representa el percentil 85 de la diferencia en velocidades de

operacion entre la tangente de aproximacion y la mitad de la curva.

Siguiendo esta misma linea de evaluacion, Garcia et al (2013) propusieron un indicador de
consistencia, en base a la diferencia entre la velocidad de operacion inercial (Vss inerciar) Y 12
velocidad de operacion en cada punto (Vgs). El primero de los componentes lo obtienen como la
velocidad de operacién media del Gltimo kildmetro de carretera recorrido. Los autores plantean
que esta velocidad supone una aproximacion a la velocidad esperada por los conductores. Asi, el
criterio que proponen busca representar la diferencia entre las expectativas de los conductores
(Vssinerciar) Y la velocidad impuesta por el trazado de la via (Vgs).

Polus et al (2005) agregaron al modelo desarrollado en la Seccion 2.4 el comportamiento de
vehiculos pesados en la evaluacion del grado de seguridad de la via. Asi, para determinar el
indice de consistencia en el tramo de estudio, los autores incluyeron un término que depende del
area limitada entre el perfil de velocidad de operacion de vehiculos livianos y el correspondiente
a vehiculos pesados. Con esta modificacion, Polus et al (2005) incluyen en la evaluacion de la
consistencia el transito de vehiculos pesados en terrenos con todo tipo de pendientes y longitudes.

2.6 El andlisis de consistencia en Chile

En Chile, la guia de disefio geométrico es el Manual de Carreteras. Si bien este documento no
hace una alusion directa al concepto de consistencia, en esta Seccion se discuten los aspectos
relativos a seguridad en curvas horizontales aisladas que se destacan en los volumenes 3 (MOP,
2013a) y 6 (MOP, 2013b).

El volumen 3, denominado “Instrucciones y Criterios de Disefio”, entrega recomendaciones
acerca de los pardmetros de disefio en curvas horizontales asociados a la velocidad especifica
(Ve), definida como la méxima velocidad a la cual se puede recorrer una curva horizontal de
radio y peralte dado, haciendo uso del méaximo roce transversal especificado para dicha
velocidad, en condiciones de pavimento himedo, neumaticos en razonable buen estado y
condiciones de flujo libre (MOP, 2013a).
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El criterio de seguridad en la eleccion de parametros de disefio, que determinan la geometria de
una curva horizontal, estd asociado a la velocidad de percentil 85 (Vgs) de la tangente de
aproximacion al elemento geométrico en cuestion. MOP (2013a) define Vg como aquella
velocidad no superada por el 85% de los usuarios en un tramo de caracteristicas homogéneas,
bajo las condiciones de transito prevalecientes, estado del pavimento, meteoroldgica y grado de

relacion de este con otras vias y con la propiedad adyacente.

En tangentes de aproximacion con una determinada velocidad de proyecto (Vy), definida como la
méaxima velocidad a la cual se puede circular por un elemento del trazado, MOP (2013a)
reconoce que el valor de Vgs tiende a ser superior al de V,. Por esta razon, el criterio de seguridad
que recomienda es que la geometria de la curva horizontal aislada debe ser la asociada a una V.

cuyo valor es mayor o igual al de Vgs correspondiente a la tangente de aproximacion.

En el volumen 6, denominado “Seguridad Vial”, describen buenas précticas en el proceso de
disefio y construccién de curvas horizontales aisladas. MOP (2013b) reconoce que estos
elementos geométricos demandan una mayor atencién de los usuarios, razén por la cual se

establecen ciertas directrices con el objetivo de evitar la ocurrencia de accidentes.

El volumen 6 sefiala que uno de los principales factores que afecta la seguridad de la via es la
eleccion del radio (R) en elementos curvos, sobre todo en valores de R menores a 500 m.
Practicas como proyectar curvas horizontales de radio pequefio precedente de una recta larga

deben evitarse, segun plantea este documento.
2.7 Conclusiones

En este capitulo se abord6 el concepto del analisis de consistencia y su relacion con la seguridad
vial. Se mostraron los dos principales enfoques en los cuales se puede basar la evaluacién del
grado de consistencia del trazado: carga mental y velocidad. La presente investigacion se

enmarcd en el segundo.

El modelo desagregado de Lamm, que en curvas horizontales aisladas estima el nivel de
consistencia a partir de la diferencia entre la velocidad de operacion en la mitad de la curva y la

velocidad de disefio, no permite conocer qué ocurre aguas arriba y aguas abajo del elemento
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geométrico. Por lo tanto, este modelo no permite conocer el grado de seguridad de un segmento

del trazado al enfocarse solo en elementos aislados.

El modelo agregado de Polus evalla la consistencia en tramos largos del trazado a partir de la
diferencia entre la velocidad de operacion y la velocidad de operacion promedio del segmento de
estudio. Este modelo no entrega las pautas necesarias para realizar una correcta segmentacion del
tramo a evaluar, por lo cual surge la posibilidad de estimar en forma errénea el nivel de

consistencia en un camino determinado.

En Chile, la guia de disefio geométrico no considera el analisis de consistencia como un enfoque
a utilizar para reducir el riesgo de accidentes. Por esta razén es relevante realizar estudios en el
pais orientados a esta &rea de le seguridad vial. El desarrollo de este tipo de modelos contribuye a

la construccién de caminos mas seguros.
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CAPITULO 3: ANALISIS DE LOS MODELOS DE LAMM Y POLUS USANDO
GEOMETRIAS SIMULADAS

3.1 Introduccion

En este capitulo se presenta el analisis de los modelos de Lamm y Polus aplicado a curvas
horizontales aisladas simuladas. El capitulo comienza con la descripcién del procedimiento de
andlisis. Luego, se muestra la determinacion de las geometrias de estudio y la construccion de los
perfiles de velocidad de operacion. Finalmente, se calculan los indices de consistencia de Lamm
y Polus y se analizan los resultados obtenidos.

3.2 Procedimiento de analisis

El procedimiento para analizar los modelos de Lamm y Polus utilizando geometrias simuladas se
dividio en cuatro etapas: 1) definicion de la geometria base de estudio; 2) estimacion de perfiles
de velocidad; 3) célculo de los indices de consistencia y 4) analisis de los modelos.

En la primera etapa se describe el procedimiento llevado a cabo para la definicion de la
configuracion geométrica base (curva horizontal aislada). En la segunda etapa se construyen los
perfiles de velocidad de operacion utilizando modelos encontrados en el estado del arte. En la
tercera etapa se calculan los indices de consistencia de Lamm y Polus para todas las
configuraciones geométricas simuladas y finalmente, en la Ultima etapa, se analiza en detalle los

resultados obtenidos de la aplicacion de estos dos enfoques.

3.3 Geometria base del estudio

La configuracion geométrica que se utilizd en este estudio fue una curva horizontal aislada
compuesta por una tangente de entrada, una clotoide de entrada, un sector circular y una clotoide
de salida (ver Figura 3.1). Esta configuracion se denomind curva ARA. Se definieron cada una de
las variables y parametros de disefio que se utilizaron como datos de entrada en la construccion
de las geometrias y se determind la ubicacion de cada uno de los puntos caracteristicos asociados

a cada elemento de la curva.
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CLOTOIDE DE SALIDA
(A)

CURVA CIRCULAR
(R)

CLOTOIDE DE ENTRADA

(A)

TANGENTE DE ENTRADA

o= | —-

TE PK

we

Figura 3.1: Elementos geométricos en una curva ARA

En la Figura 3.1 se distinguen los siguientes elementos geométricos y puntos caracteristicos
correspondientes a una curva ARA:

w : Deflexion angular entre las alineaciones consideradas, en °.
R :Radio de la curva circular, en m.

A :Pardmetro de la clotoide, en m.

TE : Inicio de la tangente de entrada.

PK : Principio de clotoide.

PC : Principio de curva circular.

MC : Mitad de curva circular.

FC :Finde curva circular.

FK : Fin de clotoide.

Es importante sefialar que cada curva horizontal aislada se construy6 utilizando los criterios y

recomendaciones de disefio que entrega el manual de carreteras MOP (1994). Lo anterior con el
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objetivo de lograr una homogeneidad con los modelos utilizados en la estimacion de perfiles de
velocidad de operacion (Seccion 3.3).

3.3.1 Elementos de disefio

Para construir la base de datos con las distintas geometrias se pre definieron valores para los
elementos de disefio: angulo de deflexion, velocidad de disefio, radio, peralte y pardmetro de
clotoide. Lo anterior con el objetivo de abarcar la mayor cantidad de curvas horizontales posibles.

a) Angulo de deflexion

El &ngulo de deflexion (w, en °) se define como el angulo que se forma entre dos rasantes que se
cortan (MOP, 2013a). De acuerdo al Manual de Carreteras, para w < 9° se recomienda proyectar
solo curvas circulares, sin clotoides que conecten la curva circular con las tangentes de entrada y
salida. Es por esto que el valor minimo que se adopté fue w = 15° y a partir de él se definieron
valores de 23, 30, 45y 60°.

b) Velocidad de disefio

Es la velocidad empleada para definir las caracteristicas geométricas de la carretera en el disefio
(MOP, 1994). Debido a que la evidencia empirica muestra que el problema de inconsistencia se
acentua en geometrias con velocidad de disefio (V) entre 50 y 90 km/h, se adoptaron valores de
Vg entre 40 y 90 km/h con un intervalo de 5 km/h.

c) Radio

El radio (R, en m) es la variable que define el elemento circular en la curva ARA. Se adoptaron
valores de R entre 60 y 350 m, pues es en este rango donde se obtienen velocidades de disefio
inferiores a 90 km/h. La Ecuacién 3.1, obtenida de MOP (1994), muestra la relacion entre el
radio (m), la velocidad de disefio (km/h) y el peralte (%) que existe en cada uno de los elementos
circulares proyectados.
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d) Peralte

El peralte (p) es el valor méximo de la inclinacion transversal de la calzada, asociado al disefio de
la curva (MOP, 2013a). Se expresa en porcentaje (%). En la Tabla 3.1 se muestran los radios
minimos (Rmin, €n M) asociados a una velocidad de disefio, donde para cada combinacion (Vy,

Rmin) Se tiene un peralte maximo (Pmax, €N %).

Para cada uno de los valores de Vg se utilizaron valores de R mayores o iguales a Rmin. El limite
superior se definié como R = 350 m, o en su defecto el radio asociado a un peralte minimo igual
al 2 %.

Tabla 3.1: Radios minimos absolutos en curvas circulares (MOP, 1994)

Va (km/h) | R (M) | Prmax (%)
30 30 8.0
40 55 8.0
50 80 8.0
60 125 7.5
70 170 7.5
80 240 7.0
90 330 6.5
100 400 6.5
110 530 6.0
120 700 5.5

e) Parametro de la Clotoide

La clotoide es una espiral utilizada para unir una curva circular con sus respectivas tangentes
(entrada y salida). EI pardmetro de la clotoide (A) define su magnitud, y depende del radio de la
curva a la cual se enlaza (R, en m) y de su longitud (L, en m). La Ecuacion 3.2 muestra como se

relacionan estos parametros.
A? =RL, (3.2)

El pardmetro A es un dato de entrada que estd limitado por un valor minimo y un maximo.
Ambos definidos en la Tabla 3.2.
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Tabla 3.2: Valores minimo y maximo del parametro de la clotoide (MOP, 1994)

Parametro A minimo Parametro A maximo
Criterio Ecuacién Criterio Ecuacién
ilidad Dinami Amin = 0.12 Ve’ Estética o Guiado Va®
Estabilidad Dindmica min — Y- ] Optico ALk = m

En la Tabla 3.2 y para el calculo de Amin, J corresponde a la tasa de distribucion de la aceleracion
transversal no compensada por el peralte, en m*/s. Para V4 < 80 km/h se utiliz6 J = 0.5 m%/s y
para Vg > 80 knv/h se utilizé J = 0.4 m’/s.

3.3.2 Longitud del elemento geométrico

Con los parametros de disefio ya definidos se determinaron las longitudes de cada uno de los
elementos geométricos que componen una curva horizontal aislada: longitud de la tangente de

entrada, desarrollo de la clotoide y desarrollo circular.
a) Longitud de la tangente de entrada

Para cada una de las geometrias simuladas se adoptd una longitud de tangente de entrada (Lte)
igual a 200 m, distancia suficiente para que el conductor perciba el cambio de curvatura y adecle
su velocidad con respecto al elemento geométrico que tiene en frente (McFadden y Eleftediarou,
2000; Figueroa y Tarko, 2007).

b) Desarrollo de la clotoide

El valor L en la Ecuacion 3.2 representa la longitud de la clotoide, tanto para el segmento
comprendido entre la tangente de entrada y el sector circular de la curva como para el que esta
entre el sector circular y la tangente de salida. El valor del desarrollo de clotoide (Dx, en m)
queda determinado como dos veces el valor de L.
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c) Desarrollo circular

El desarrollo circular (D) de la curva horizontal aislada es el segmento comprendido entre las
clotoides de entrada y salida. Este valor depende del angulo de deflexidn (expresado en radianes),
del radio (en m) y de la longitud de clotoide (en m). La Ecuacion 3.3 determina el valor de D, en
m.

Dc = R(W—%), (3.3)
d) Desarrollo total de la curva

El desarrollo total de la curva (D, en m) se determina a partir de la Ecuacién 3.4.

D, =D, + Dy, (3.4)
3.3.3 Ubicacién de puntos caracteristicos

A partir de las longitudes de los elementos que componen una curva horizontal aislada, se
determind la ubicacion de los tres puntos caracteristicos: principio de clotoide (PK), mitad de
curva circular (MC) y fin de clotoide (FK). Ademas se determind la posicion del inicio de la
tangente de entrada (TE)

a) Inicio de la tangente de entrada

El inicio de la tangente de entrada (TE) se defini6 en la posicion 0.00 m. A partir de este valor se

determind la ubicacidn de los otros tres puntos caracteristicos.
b) Principio de clotoide

El principio de clotoide (PK) se ubico en la posicién 200.0 m. Este punto se determino a partir de
Lte, cuyo valor es igual a 200 m para todas las curvas horizontales aisladas simuladas.

¢) Mitad de curva circular

La mitad de curva circular (MC) corresponde al punto medio entre el principio y fin de clotide.

Su localizacion se obtiene usando la Ecuacion 3.5.
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Dt
MC = 200 + > (3.5)

d) Fin de clotoide (FK)

La ubicacidn del fin de clotoide (FK) se determind segun la Ecuacion 3.6.

FK =200 + Dt, (3.6)
3.3.4 Construccion de geometrias de estudio

El procedimiento que se llevé a cabo en la construccion de cada una de las 289 geometrias

simuladas fue el siguiente:

a) El primer paso fue determinar todas las combinaciones para el par (w, Vg4) a partir de lo
definido en las letras a) y b) de la Seccion 3.2.1. Se obtuvieron 55 pares de datos (w, V).

b) Para cada una de los pares (w, Vq) se utilizo una serie de valores de R < 350 m. Con el valor
de R se obtuvo el peralte de la curva con la Ecuacion 3.1. Para cada combinacion (w, Vg, R) el
valor de p cumple con el rango definido entre pmax (Tabla 3.1) y pmin = 2 %.

c) El tercer paso fue obtener el parametro A de la clotoide. El valor de A cumple con los minimos
y maximos establecidos en la Tabla 3.2.

Es importante sefialar que para cada combinacién (w, Vg4, R, p) se utiliz6 un solo valor de A. En
el Anexo 3.1 se aprecia que distintos valores de A no entregan diferencias significativas en el
calculo de los indices de consitencia.

d) El ultimo paso fue calcular el desarrollo de clotoide y el desarrollo circular. Con estos valores
se identificd la ubicacién de cada uno de los puntos caracteristicos de la curva horizontal aislada
(TE, PK, MC y FK).

En el Anexo 3.2 se muestra un ejemplo donde se obtienen los elementos de una curva horizontal

aislada segun el procedimiento sefialado anteriormente.



Capitulo 3: Andlisis de los modelos de Lamm vy Polus usando geometrias simuladas 23

La Figura 3.2 muestra una representacion grafica del total de curvas horizontales simuladas. Cada
elemento geométrico se representd en funcion del radio (R), el parametro de la clotoide (A) y la
longitud de la clotoide (L). Para cada angulo de deflexién se graficaron los pares (R, A/L). Cada

par ordenado corresponde a una curva horizontal aislada.

En el eje de la abscisa se observan los rangos en que se obtuvieron los valores de R para cada
angulo de deflexion y en el eje de la ordenada se aprecia que los valores de A/L tienden a
distribuirse en forma uniforme, lo cual permite establecer que las curvas simuladas presentan

variabilidad en sus disefos.

55 -

Oow=15°

Bw=23°

Aw=30°
O wW=45°

X w=60°

50 100 150 200 250 300 350 400
R(m)

Figura 3.2: Curvas horizontales simuladas desagregadas por angulo de deflexion
3.4 Estimacion de perfiles de velocidad de operacion

Los perfiles de velocidad representan los valores de la velocidad de operacién (Vgs) a lo largo del
trazado. Estos valores se determinaron en los cuatro puntos caracteristicos ya definidos (TE, PK,
MC y FK) utilizando los modelos de Echaveguren y Diaz (2013).
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18119
Vas-px = 51.31 + 0.524Vg5 1 — —— (3.7)
1
Vgs—mc = Vgs—pk — 61-31\/—ﬁ, (3.8)
Vgs_pk = 1.05Vgs_pmc + 0.103VR, (3.9

Donde:

Vgs.te: Velocidad de operacién en la tangente de entrada, en km/h.
Vsgs.pk: Velocidad de operacion en el principio de curva, en km/h.
Vsgs-vc: Velocidad de operacion en la mitad de curva, en km/h.
Vgs.rx: Velocidad de operacion en el fin de curva, en km/h.

R: Radio de la curva circular, en m.

Las Ecuaciones 3.7, 3.8 y 3.9 muestran que el valor de Vgs en cada punto caracteristico esta
directamente relacionado con el radio de la curva horizontal y con la velocidad de operacion en el

punto inmediatamente anterior.

En la Ecuacion 3.7 se aprecia que la velocidad en PK esté relacionada con el radio de la curva 'y
con la velocidad en TE. Este ultimo valor no es posible determinarlo con los modelos de
velocidad, por lo cual corresponde a un dato de entrada para elaborar los perfiles de velocidad de

operacion.

Se definieron 15 valores de velocidad de operacion en TE, comprendidos entre los 50 y 120 km/h
con un intervalo de 5 km/h. Es decir, para cada geometria simulada se construyeron 15 perfiles de
velocidad de operacion, cada uno asociado a la velocidad en TE. Obteniéndose asi los 4335
perfiles con los que se analizaron los modelos de Lamm y Polus.

3.5 Calculo de los indices de consistencia de Lamm y Polus

Los indices de consistencia se calcularon usando directamente los datos de los perfiles de
velocidad de operacion.
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a) Calculo del indice de consistencia de Lamm

Para el calculo del indice de consistencia de Lamm se aplicé la Ecuacion 2.1. En este modelo, se
considerd como velocidad de operacidn representativa de la curva la estimada en MC (Lamm et
al, 1988a). La velocidad de disefio es la que se determind para construir cada una de las 289

geometrias.
b) Calculo del indice de consistencia de Polus

Para el calculo del indice de consistencia de Polus se utilizaron las Ecuaciones 2.3, 2.4 y 2.5. Los
perfiles de velocidad de operacion se construyeron a partir de las Ecuaciones 3.7, 3.8 y 3.9 y de la
Seccibn 3.2.3.

Estos dos modelos se aplicaron a los 4335 perfiles de velocidad obtenidos. Se obtuvieron para
cada geometria simulada 15 indices de consistencia de Lamm y 15 indices de Polus. En el Anexo
3.3 se muestra un ejemplo de calculo de los indices de consistencia.

La base de datos con la informacién detallada asociada cada una de las 289 geometrias simuladas
se presenta en el Anexo 3.4.

3.6  Analisis aplicado a los modelos de Lamm y Polus

Se analizaron los resultados obtenidos de la aplicacion de los modelos de Lamm y Polus a cada

una de las curvas horizontales aisladas simuladas.

Se construyd un grafico en el que se ubicé el indice C de Polus en la abscisa y el indice IC; de
Lamm en la ordenada. Luego, se definid un espacio de inferencia a partir de los umbrales de
consistencia de ambos modelos. EI modelo de Polus delimit6 el eje de la abscisa con los valores
1.0, 2.0y 3.0 m/s y el modelo de Lamm delimito el eje de la ordenada con los valores 10, 20 y 30
km/h.

En este analisis se estudid la equivalencia entre los dos modelos a partir de la evaluacion de
consistencia de un mismo elemento geométrico. Luego, se determinaron las variables
significativas presentes en el analisis de consistencia segin el comportamiento de cada curva

horizontal en el espacio de inferencia definido en el parrafo anterior.
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3.6.1 Equivalencia entre los modelos de Lamm y Polus

El espacio de inferencia de los indices de consistencia se muestra en la Figura 3.2. Se observan 9
cuadrantes formados a partir de los umbrales de consistencia de los modelos de Lamm y Polus.

Bajo el modelo de Lamm, los cuadrantes 1, 2 y 3 representan niveles de consistencia “MALQO”,
los cuadrantes 4, 5y 6 representan un nivel de consistencia “REGULAR” y los cuadrantes 7, 8 y
9 un nivel de consistencia “BUENQO”. Bajo el modelo de Polus, los cuadrantes 1, 4 y 7
representan niveles de consistencia “MALO”, los cuadrantes 2, 5 y 8 representan un nivel
“REGULAR” vy los cuadrantes 3, 6 y 9 un nivel “BUENQO”.

Si ambos modelos presentan un grado de equivalencia al momento de evaluar un mismo
elemento geométrico, las curvas ARA que tengan una calificacion “MALO” tanto por Lamm
como por Polus se localizaran en el cuadrante 1 de la Figura 3.3. Si tienen una calificacion
“REGULAR” en el cuadrante 5 y en el cuadrante 9 si la calificacion es “BUENO”.

30

[2] 3]

= MALO |

ICL (Km/h)
[o]

0,0 0,5 1,0 1,5 2,0 2,5 3,0
C (m/s)

Figura 3.3: Cuadrantes con igual calificacion de consistencia en el espacio de inferencia

Sin embargo, como se muestra en la Figura 3.4, los pares (C, 1C;) asociados a cada configuracion
geométrica ocuparon de manera uniforme los nueve cuadrantes del espacio de inferencia. De los
2880 pares (C, ICy) registrados en la Figura 3.4, solo en 782 existe equivalencia en el grado de
consistencia. Es decir, en més de dos tercios de los casos, los modelos de Lamm y Polus

presentan diferencias al momento de evaluar la consistencia de un mismo elemento geométrico.

La equivalencia entre los modelos analizados se present6 en los siguientes casos:
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e Cuadrante 1: Se registraron 31 pares (C, IC;). Aqui los disefios poseen una calificacion
“MALQ?” tanto por el modelo de Lamm como por el de Polus.

e Cuadrante 5: Se registraron 320 pares (C, IC;). En este caso tanto por el modelo de Lamm
como por el de Polus, los disefios poseen una calificacion “REGULAR”.

e Cuadrante 9: Se registraron 431 pares (C, IC;). Lamm y Polus califican los disefios de este
cuadrante como “BUENQO”.

En contraste a lo anterior, en 2098 pares (C, IC;) los disefios poseen calificaciones dispares
dependiendo del modelo de analisis de consistencia. Estas diferencias se aprecian en los pares (C,
IC;) correspondientes a los cuadrantes 2, 3, 4, 6, 7 y 8 de la Figura 3.4. Las causas de las

diferencias observadas en la evaluacion de la consistencia son las siguientes:

e Los pares (C, IC;) localizadas en los cuadrantes 3 y 6 exhiben valores de IC; entre 10 y 30
km/h. Esto quiere decir que bajo el modelo de Lamm la consistencia de las curvas varia entre la
calificacion “REGULAR” y “MALQO”.

Para las curvas asociadas a los pares (C, IC;) localizados en los cuadrantes 3 y 6, los perfiles de
velocidad de operacidn son relativamente uniformes, es decir, presentan una baja variabilidad en
torno a la velocidad de operaciéon promedio de la curva. Esto quiere decir que tanto el valor de R,

como ¢l de 6 son bajos y por lo tanto el indicador C de consistencia de Polus es superior a 2.0

m/s (calificacion “BUENQO”).

Cuando los perfiles de velocidad de operacién al interior de la curva son uniformes, el modelo de
Polus estima un nivel de consistencia “BUENQO”, pero puede darse que bajo el modelo de Lamm
la consistencia sea “REGULAR” o “MALA” dependiendo de la diferencia entre la velocidad de
operacién y de disefio. Un 44.7% (1288 pares (C, 1C;)) de los casos analizados presentaron estas
diferencias, debidas a que el modelo de Polus no considera la velocidad de disefio en su analisis.

e [os pares (C, IC;) localizadas en los cuadrantes 7 y 8 exhiben valores de IC; inferiores a 10
km/h, lo cual entrega un nivel “BUENO” bajo el modelo de Lamm. Dado que los perfiles de
velocidad de estas curvas no son uniformes, los valores de R, y o tienden a ser elevados, con lo

que el valor de C disminuye (inferior a 2.0 m/s) y el nivel de consistencia seguin Polus también.



Capitulo 3: Andlisis de los modelos de Lamm y Polus usando geometrias simuladas

28

IC1 (Km/h)

30 :O O 5 3 »
’s o o °
| o o
20 | O
4] o 6
15
10 o
s S o
° o7
= - St
00,0 | | | | 0:5 | | | | 1,0 | 15 | | | 2,0 | | 2:5 - 3,0

C (m/s)

Figura 3.4: Distribucion de los pares (C, 1C;) en el espacio de inferencia de los indices de consistencia




Capitulo 3: Andlisis de los modelos de Lamm vy Polus usando geometrias simuladas 29

Este comportamiento es propio de las curvas horizontales donde existen marcados cambios en la
velocidad de operacién desde la tangente de aproximacion hacia el interior de la curva, con lo
cual la oscilacién de la velocidad en torno a su promedio aumenta, independiente de la velocidad
de disefio. En 459 pares (C, IC,), equivalente al 15.9%, pudieron apreciarse estas diferencias.

e En los cuadrantes 2 (303 pares (C, ICy)) y 4 (48 pares (C, IC,)) se aprecian diferencias
similares a las expresadas anteriormente. El cuadrante 2 muestra valores de IC; entre 20 y 30
km/h (nivel “MALO” segln el modelo de Lamm) y valores de C entre 1.0 y 2.0 m/s (nivel
“REGULAR” segun el modelo de Polus). El cuadrante 4 muestra valores de IC; entre 10 y 20
km/h (nivel “REGULAR” segin el modelo de Lamm) y valores de C menores a 1.0 m/s (nivel
“MALO” segln el modelo de Polus).

De lo anterior se aprecia que las diferencias obtenidas entre los modelos, en estos casos se limitan
solo a dos niveles (“REGULAR” y “MALQO”).

Ademas de las diferencias presentadas por los modelos de Lamm y Polus, en la Figura 3.4 se
observa que el grupo de datos en el espacio de inferencia esta limitado en el extremo derecho por
una frontera dada por el indice C de Polus. Para valores grandes de C, los términos R, (Ecuacion
2.3) y o (Ecuacion 2.4) son pequefios, asi el valor del exponente de la Ecuacién 2.5 tiende a cero,
y el valor de C se aproxima al valor 2.808.

3.6.2 Variables significativas en el anélisis de consistencia

Para conocer las variables significativas presentes en el analisis de consistencia se estudio el
comportamiento de cada curva en el area definida en la Figura 3.4. Se graficé en el espacio de
inferencia de los indices de consistencia el total de curvas horizontales asociadas a cada par (w,
Vy). Se incluyeron los valores de velocidad de operacion en la tangente de entrada (Vgs.te) para

cada elemento geométrico.

Se estudiaron los siguientes casos: a) Angulo de deflexion fijo y velocidad de disefio variable y b)
Velocidad de disefio fija y angulo de deflexion variable.
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a) Angulo de deflexion fijo y velocidad de disefio variable

Se utiliz6 un angulo de deflexion igual a 15° y velocidades de disefio de 55 y 70 km/h. Es decir,
los pares (w, V) utilizados para este caso son (15°, 55 km/h) y (15°, 70 km/h). Las curvas
horizontales aisladas asociadas al primer par de datos se observan en la Figura 3.5 y las asociadas

al segundo en la Figura 3.6.

En la Figura 3.5 se observan cinco curvas que unen las calificaciones de consistencia de cinco
curvas horizontales aisladas con distintas velocidades de operacion en la tangente de entrada.
Cada curva horizontal esta identificada por el radio con el cual fue disefiada. En este caso: R=350
m; R=320 m; R=290 m; R=260 m y R=230 m.
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Figura 3.5: Curvas horizontales aisladas en el espacio de inferencia de indices de consistencia
asociadas al par (15°, 55 km/h)

Cada punto de una misma curva horizontal corresponde al valor de la velocidad de operacion en
la tangente de entrada. Por ejemplo, para la curva de radio R=350 m se observan siete puntos en
el espacio de inferencia de los indices de consistencia. Comienzan en el extremo inferior
izquierdo (cuadrante 4) con el valor Vgste = 50 km/h y finaliza en el cuadrante 3 con un valor de
Vgs.te = 80 km/h.
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En la Figura 3.6 se observa que al mantener fijo w en 15° y al aumentar V4 de 55 a 70 km/h el
namero de curvas disminuye en comparacion con la Figura 3.5. En este caso, son solo cuatro las

curvas que unen las calificaciones de consistencia de cuatro curvas horizontales aisladas.

Para Vg = 70 km/h el disefio no permite incluir la curva de radio R = 230 m. Esto se explica por
efecto del peralte maximo. Es decir, si se aumenta la velocidad de disefio, las curvas de radio
pequefio necesitan un mayor peralte para su desarrollo circular. Segun la Tabla 3.1, para este
disefio se permite un peralte maximo de un 8 %, criterio que no cumple la curva de radio igual a
230 m.
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Figura 3.6: Curvas horizontales aisladas en el espacio de inferencia de indices de consistencia
asociadas al par (15°, 70 km/h)

Al comparar las Figuras 3.5 y 3.6 se observa una traslacién hacia el extremo inferior derecho del
espacio de inferencia del grupo de curvas horizontales disefiadas. Es decir, al aumentar la
velocidad de disefio se produce un cambio de cuadrante, y con ello una variacion en el nivel de

consistencia de cada curva horizontal.

Por ejemplo, la curva de radio R = 350 m en la Figura 3.5 se localiza en los cuadrantes 3,4 y 5
del espacio de inferencia, mientras que si se utiliza V4= 70 km/h (Figura 3.5), la misma curva

ahora se localiza en los cuadrantes 3, 6, 7 y 8. Esto permite afirmar que en el andlisis de
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consistencia la velocidad de disefio es una variable significativa, puesto que variaciones en ella

permiten obtener diferencias de al menos un nivel de consistencia en la calificacion del disefio.

También se observa que al aumentar la velocidad de disefio (de 55 a 70 km/h) se obtiene un
mayor numero de pares (C, IC;) en el espacio de inferencia para cada una de las curvas
disefiadas. Por ejemplo, para una curva horizontal de radio R = 350 m, en la Figura 3.5 se tienen
siete pares (C, ICy), mientras que en la Figura 3.6 se observan doce pares (C, IC,).

El nimero de pares (C, IC;) en el espacio de inferencia se asocia a la velocidad de operacion en
la tangente de entrada. En la Figura 3.5 y para una curva de radio R = 350 m se tienen valores de
Vgs.te entre 50 y 80 km/h, mientras que en la Figura 3.6 para la misma curva se tienen valores de
Vgs.te entre 50 y 105 km/h.

b) Velocidad de disefio fija y angulo de deflexion variable

Se utilizé una velocidad de disefio igual a 55 km/h y angulos de deflexion de 15° y 30°. Es decir,
los pares (w, Vq) utilizados para este caso son (15°, 55 km/h) y (30°, 55 km/h). La distribucion de
las curvas horizontales en el espacio de inferencia asociadas al primer par de datos se observan en
la Figura 3.5 y las asociadas al segundo en la Figura 3.7.
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Figura 3.7: Curvas horizontales aisladas en el espacio de inferencia de indices de consistencia
asociadas al par (30°, 55 km/h)
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Al comparar las Figuras 3.5 y 3.7 se aprecia que al aumentar el angulo de deflexién (de 15° a
30°) se obtienen disefios con radios menores. En este caso se agregan las curvas con radios
iguales a 200, 170 y 140 m. Esta tendencia se observd siempre que se aumento el angulo de

deflexién y mantuvo fija la velocidad de disefio.

Se observd que para un mismo radio y velocidad de disefio, un aumento en el &ngulo de deflexién
no garantiza mejoras en los niveles de consistencia. Las Unicas variaciones que se obtuvieron son
en el indice C de Polus y solo a nivel decimal. Estas variaciones no influyeron en la calificacion

de un determinado disefio.

En algunos casos se analizaron estas variaciones, particularmente cuando se obtuvo un valor de C
cercano a los umbrales 1.0 y 2.0 m/s. La Tabla 3.3 muestra que si se tienen iguales valores de Vy,
Ry p, para valores elevados de w (45° y 60°) los pares (C, IC;) se localizan en el cuadrante 9 (C
> 2.0 m/s). Mientras que para valores de w bajos (15°, 23° y 30°) en el cuadrante 8 (C < 2.0 m/s).

Lo anterior se debe a que: a) al aumentar el angulo de deflexion se obtienen mayores desarrollos
de curvatura; y b) el modelo de Polus pondera la velocidad de operacidn en cada segmento segun
su longitud. Es decir, mientras mayor es el desarrollo de la curva, el término R, de la Ecuacién

2.5 tiende a disminuir y con ello aumenta el valor de C.

Tabla 3.3: indices de consistencia para un angulo de deflexion variable

w(°) | Vekmmn) | R(m) p(%) | IC.(km/h) | C (mis)
15 65 240 4.6 8.9 1.91
23 65 240 4.6 8.9 1.94
30 65 240 4.6 8.9 1.97
45 65 240 4.6 8.9 2.00
60 65 240 4.6 8.9 2.02

En las Figuras 3.5, 3.6 y 3.7 se aprecia que para cada curva horizontal aislada se tienen diferentes
calificaciones de consistencia. Es decir, al mantener fijo los valores de w, V4 ¥ R, el indice de

consistencia queda determinado por el valor de Vgs.te.

Por ejemplo, en la Figura 3.5 para una curva con parametros R = 350 m, w = 30° y V4 = 55 km/h,

se tiene que segun el valor de Vgs.tg, el elemento geométrico puede localizarse en los cuadrantes
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2, 3, 4 0 5. Esto implica que la velocidad de operacion en la tangente de entrada también es una

variable importante que tiene que ser considerada en el analisis de consistencia.
3.7 Conclusiones

Este capitulo discutio el comportamiento de los modelos de andlisis de consistencia de Lamm y
Polus aplicados a curvas horizontales aisladas. Para ello se simularon 289 disefios geométricos
obtenidos aplicando la versién 1994 del Manual de Carreteras de Chile.

Del total de 4335 pares (C, IC;), 2880 se distribuyeron en los nueve cuadrantes del espacio de
inferencia de los indices de consistencia. Los otros 1880 superaron el umbral de la ordenada I1C;

= 30 km/h y no formaron parte de este anélisis.

La distribucion de los pares (C, IC;) en el espacio de inferencia (nueve cuadrantes limitados por
los umbrales de los modelos de Lamm y Polus) se vio influenciada por el comportamiento de
cuatro variables: velocidad de disefio, velocidad de operacion en la tangente de entrada, radio y

en menor medida por el &ngulo de deflexion.

Al observar cada grupo de curvas horizontales asociadas a un par (w, V), la variable que permite
diferenciar cada uno de los disefios es el radio. Es decir, la localizacion de cada curva horizontal
en el espacio de inferencia de los indices de consistencia depende también del valor del radio
escogido.

En el analisis de consistencia no solo es relevante la diferencia entre la velocidad de disefio y de
operacién en una curva horizontal aislada, sino que también la variabilidad de la velocidad de
operacién a lo largo de todo el segmento de estudio. Por un lado es importante controlar la
geometria de la curva horizontal y por otro lado la velocidad de operacién con la que el usuario

ingresa a la curva.

En el eje del espacio de inferencia donde se ingresaron los valores del indice C de Polus se pudo
apreciar que el limite mayor qued6 condicionado por las geometrias que presentaron la menor
variabilidad de la velocidad de operacién en torno a su promedio. Para estas configuraciones
geométricas los términos R, y o de la Ecuacion 2.5 tienden a al valor cero, por lo cual C se

aproximo al valor 2.808 m/s.
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CAPITULO 4: ANALISIS DE LOS MODELOS DE LAMM Y POLUS USANDO
DATOS EMPIRICOS

4.1 Introduccion

En este capitulo se presenta el andlisis de los modelos de Lamm y Polus utilizando datos
empiricos tomados en curvas horizontales aisladas existentes. El capitulo comienza con la
descripcion del procedimiento de andlisis. Luego, se muestra el trabajo hecho con los datos
procesados en la estimacién de los perfiles de velocidad de disefio y operacion. Finalmente, se
calculan los indices de consistencia de Lamm y Polus y se discuten los resultados obtenidos.

4.2 Procedimiento de analisis

El procedimiento para analizar los modelos de Lamm y Polus utilizando datos empiricos se
dividio en tres etapas: 1) toma de datos en terreno; 2) estimacion de perfiles de velocidad y 3)

analisis de los indices de consistencia.

La primera etapa se refiere al proceso que se llevo a cabo para definir el namero de curvas
horizontales aisladas a estudiar. En la segunda etapa se construyen los perfiles de velocidad de
disefio y operacion utilizados para el calculo de los indices de consistencia de Lamm y Polus.
Finalmente, en la tercera etapa se realiza un analisis detallado a los resultados de la aplicacion en
conjunta de los modelos de Lamm y Polus a las 34 curvas horizontales aisladas medidas en

terreno.

4.3 Toma de datos en terreno

El trabajo de toma de datos en terreno fue realizado por Diaz (2013). El autor dividi6 esta tarea
en tres etapas: seleccion de tramos de medicion, medicion de terreno y procesamiento de datos de
azimut y velocidad.

De los 67 sitios de medicién que utilizé6 Diaz (2013), se seleccionaron 34 curvas horizontales
aisladas para analizar los modelos de consistencia de Lamm y Polus. A cada geometria se le
determiné el perfil de velocidad de operacion y el perfil de velocidad de disefio.
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4.4 Estimacién de perfiles de velocidad

Los perfiles de velocidad representan los valores de velocidad de disefio y operacion a lo largo de
la trayectoria. Para determinarlos se requiere vincular las velocidades con la geometria del
trazado en los cuatro puntos caracteristicos: inicio de tangente de entrada (TE), principio de curva
(PK), mitad de curva (MC) y fin de curva (FK). Estos puntos se obtuvieron a partir de los perfiles

geo-referenciados de azimut de la trayectoria con respecto a la distancia medidos en terreno.

4.4.1 Estimacion de perfiles de velocidad de operacion

La velocidad de operacion se estimo en cada uno de los puntos caracteristicos (TE, PK, MC y
FK) de las curvas horizontales aisladas. Alrededor de cada uno de ellos se tomaron los 40 datos
vecinos, obteniendo asi un tamafio muestral de entre 820 y 1230 datos de velocidad, dependiendo
de la cantidad de vehiculos medidos. Posteriormente se estimo el percentil 85 de la distribucion
de frecuencia de velocidad medida en terreno en TE, PK, MC y FK. EI perfil de velocidad de
operacion quedo determinado por la union de los pares ordenados (posicidn, velocidad de
operacion) ubicados en TE, PK, MC y FK.

4.4.2 Estimacion de perfiles de velocidad de disefio

La velocidad de disefio de cada curva se estimé de acuerdo a los criterios de disefio de curvas
horizontales establecidos usando la Ecuacion 4.1 (MOP, 1994). En dicha ecuacion, Vp
corresponde a la velocidad de disefio, en km/h, R corresponde al radio medio de curvatura, en m
y f corresponde al coeficiente de friccion maximo de acuerdo a MOP (1994), en decimal.

V, =+/190.5fR , (4.1)

Cabe resaltar que si bien la normativa de disefio geométrico de curvas horizontales ha sido
actualizada, los tramos de medicion estan proyectados usando la normativa de 1994, por lo cual

se considerd valido utilizar dichos criterios para estimar la velocidad de disefio.

La velocidad de disefio se calculé asumiendo que ésta es la misma en cada uno de los puntos
caracteristicos de las curvas horizontales utilizadas. Por tanto, se obtuvo un valor Unico de Vp en

cada curva analizada.
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4.4.3 Resumen de base de datos para el calculo de indicadores

La Tabla 4.1 muestra un resumen de los datos relevantes para el analisis en cada una de las
curvas medidas en terreno: el radio geométrico (R, en m), la velocidad de disefio (Vp, en km/h) y
la velocidad de operacion (Vgs, en km/h) en cada uno de los puntos caracteristicos.

Tabla 4.1: Resumen de datos de radio, velocidad de disefio y de operacion utilizados para evaluar

los modelos de andlisis de consistencia

Curva R(M) | Vo (km/h) Ves (km/h)
TE PK MC FK

4-1 457 104.4 1085 99.1 94.7 106.4
4-10 457 104.4 1182 106.8 109.7 1132
7-1 457 104.4 114.8 1101 100.8 108.6
7-11 457 104.4 115.0 113.4 106.9 106.7
11-1 627 1157 110.7 110.4 107.6 112.9
-1 509 108.4 1206 112.0 108.8 110.8
12-10 509 108.4 106.2 102.8 100.7 107.0
12-1 627 1157 1126 1085 105.6 105.0
19-1 455 104.3 99.5 96.0 92.7 935
19-11 222 774 106.3 96.6 92.4 98.0
20 - | 222 774 738 89.5 90.8 98.4
20- 11 455 104.3 105.3 95.1 935 97.3
21- 1 488 106.8 109.0 1053 105.4 106.2
21-11 466 105.1 106.3 103.7 98.5 98.2
221 466 105.1 107.6 104.1 102.5 105.2
2211 488 106.8 114.6 108.3 102.5 107.1
37- | 340 915 104.6 95.3 91.8 95.7
41- 1 312 88.0 1085 102.0 93.1 96.0
44 -1 223 775 99.8 914 833 88.3
46 - | 330 90.0 83.9 84.4 794 772
471 103 733 95.1 84.9 82.9 80.7
50 - | 190 72.9 84.2 78.0 723 746
52 - | 190 72.9 100.4 94.8 89.2 87.7
54 - | 687 119.2 102.1 104.9 106.0 106.5
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Tabla 4.1: Resumen de datos de radio, velocidad de disefio y de operacion utilizados para evaluar

los modelos de anélisis de consistencia (continuacion)

Curva R(M) | Vo (km/h) Ves (km/h)
TE PK MC FK

55 - | 687 119.2 108.4 107.2 107.2 110.9
55 - 11 687 119.2 109.5 107.4 108.9 105.3
60 - | 517 109.0 1175 1113 103.7 102.5
60 - Il 676 1186 104.0 103.6 101.9 102.3
61- | 327 89.7 91.3 100.2 103.3 109.3
62- | 402 100.1 110.4 104.5 98.8 103.3
63- I 253 814 114.8 104.4 96.6 97.4
65 - I 206 86.2 93.6 93.7 90.9 92.0
66 - I 355 93.6 101.8 1015 99.1 100.9
67 - | 192 73.2 95.2 94.3 88.3 933

4.5 Analisis de los indices de consistencia de Lamm y Polus

45.1 Calculo de indices de consistencia

Los indices de consistencia se calcularon usando directamente los datos del perfil de velocidad de
operacién. Para calcular el indice de consistencia de Lamm, se consider6 como velocidad de
operacién representativa la estimada en la mitad de la curva (MC). Para el calculo del indice
consistencia de Polus, en cambio, se consideraron 2 escenarios. En el primer escenario el valor de
o (Ecuacion 2.4), y por tanto de C, queda definido en términos de la velocidad de operacion y de
la velocidad de operacion promedio, tal cual lo propone el modelo original. En el segundo
escenario en la expresién de calculo de o (Ecuacién 2.4), se sustituye la velocidad de operacion
media (Vavg) por la velocidad de disefio (Vp, en km/h), quedando la Ecuacion 2.4 de la siguiente

manera.

op = /(Vl_n—VD)Z 4.2)

Posteriormente se aplica la Ecuacion 2.5 para estimar el indice de consistencia de Polus de
acuerdo a la Ecuacion 4.3. En ambos casos, las unidades de medida de las ecuaciones se

mantienen.
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Cp = 2.808el0278Ra(52)] 43)

El término R, de la Ecuacion 4.3 se aplica de acuerdo a la Ecuacién 2.3, pero en este caso la
expresion £ | aj | queda determinada por la suma de las areas (en valor absoluto) limitadas entre

el perfil de velocidad de operacion y la velocidad de disefio del tramo respectivo.
4.5.2 Analisis comparativo de los indicadores de consistencia

Posteriormente, con los datos estimados de acuerdo a lo descrito en la seccion 4.4.1, se realizaron

los siguientes analisis:

e Comparacion entre el indice de consistencia de Lamm, para todos los radios de curvatura,
respecto del indice de consistencia de Polus como funcién de la velocidad de operacién promedio
(Figura 4.1).

e Comparacion entre el indice de consistencia de Lamm, segregado en 3 niveles de radio de
curvatura, respecto del indice de consistencia de Polus como funcion de la velocidad de
operacion promedio (Figura 4.2).

e Comparacion entre el indice de consistencia de Lamm, para todos los radios de curvatura,
respecto del indice de consistencia de Polus como funcién de la velocidad de disefio de las curvas
(Figura 4.3).

e Comparacion entre el indice de consistencia de Lamm, segregado en 3 niveles de radio de
curvatura, respecto del indice de consistencia de Polus como funcion de la velocidad de disefio de
las curvas (Figura 4.4).

En las Figuras 4.1 y 4.2, los cuadrantes 1, 2 y 3 representan niveles de consistencia “REGULAR”
bajo el criterio de Lamm y los cuadrantes 4, 5y 6 un nivel de consistencia “BUENQO” también
bajo el criterio de Lamm. Asimismo, los cuadrantes 1 y 4 representan un nivel de consistencia
“MALO” bajo el criterio de Polus, los cuadrantes 2 y 5 representan un nivel de consistencia

“REGULAR” y los cuadrantes 3 y 6 un nivel de consistencia “BUENO”, también bajo el criterio
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de Polus. De este modo, los cuadrantes 2 y 6 corresponden a aquellos en que los dos modelos de

analisis de consistencia son equivalentes.
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Figura 4.1: Comparacion entre el indice de consistencia de Lamm (IC;) y de Polus (C) para

todos los radios de curvatura

En la Figura 4.1 se puede apreciar que de las 34 curvas analizadas 19 (56 %) se encuentran en los
cuadrantes equivalentes de ambos modelos de analisis de consistencia. Esto es, el disefio de 5
curvas poseen un nivel de consistencia “REGULAR?”, identificado por ambos modelos, y 14
curvas poseen un nivel de disefio “BUENO” detectado también por ambos modelos. En contraste,
15 curvas (44 %) poseen calificaciones dispares y que dependen del modelo utilizado. Estas
corresponden a las curvas localizadas en los cuadrantes 3 y 5 de calificacion de consistencia. Esta
evidencia muestra que efectivamente hay casos en que el nivel de consistencia depende del

modeloo. Las causas de estas diferencias son las siguientes:

e Las curvas localizadas en ¢l cuadrante 3 exhiben diferencias entre la velocidad de operacién y
de disefio superior a 10 km/h. Puesto que los perfiles de velocidad de dichas curvas son
relativamente uniformes, la variabilidad alrededor de la velocidad promedio dentro de la curva es
baja. En consecuencia, tanto el valor de R, como ¢ son bajos y por lo tanto el indicador C de
consistencia de Polus es alto y superior a 2.0 m/s. Esto implica que cuando los perfiles de

velocidad al interior de la curva son uniformes, el modelo de Polus estima niveles altos de
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consistencia, pero puede darse que segun el modelo de Lamm la consistencia sea “REGULAR” o

“MALO” dependiendo de la diferencia entre la velocidad de operacion y de disefio.

e Las curvas localizadas en el cuadrante 5 exhiben un nivel de consistencia “BUENO” bajo el
esquema de Lamm dado que la diferencia entre la velocidad de operacion y de disefio es inferior
a 10 km/h. Dado que los perfiles de velocidad de estas curvas son no uniformes, los valores de R,
y o tienden a ser elevados, con lo cual el valor de C disminuye y el nivel de consistencia segun
Polus también. Este comportamiento es propio de las curvas horizontales en donde existen
marcados cambios de velocidad de operacion desde la tangente de aproximacion y al interior de
la curva, con lo cual la oscilaciébn de la velocidad en torno a su promedio aumenta,

independientemente de la velocidad de disefio.
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Figura 4.2: Comparacion entre el indice de consistencia de Lamm (IC;) y de Polus (C) para

distintos niveles de radio de curvatura

Al desagregar los radios de curvatura en 3 niveles (Figura 4.2) se pueden obtener conclusiones
adicionales a las obtenidas del analisis del conjunto de radios. En curvas con radios inferiores a
los 300 m los niveles de consistencia obtenidos con ambos modelos tienden a resultados
similares. Para radios entre 300 y 500 m comienza a aparecer el efecto de la variabilidad en la
velocidad de operacién a lo largo de la curva dado que un grupo de valores se localizan en el
cuadrante 5 y en el cuadrante 3 pero cercanos al cuadrante 6. Para radios superiores a los 500 m,
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la mayor parte de las curvas califican como “BUENO” segln el modelo de Polus, pero tienden a

calificar como regulares segin el modelo de Lamm.

Esto Gltimo se debe a que para radios grandes el perfil de velocidad tiende a ser uniforme a lo
largo de la curva, lo cual explica el valor elevado del indice de consistencia de Polus. Pero en
contraparte, los conductores tienden a seleccionar velocidades de operacion superiores a la de

disefio, lo cual explica el valor mas elevado del indice de Lamm.

Los resultados obtenidos evidencian que la equivalencia de ambos modelos descansa
esencialmente en la diferencia de velocidades de disefio y operacion, asumiendo que la velocidad
de operacion desde la tangente de entrada a la curva hasta la salida de la curva es uniforme. Las
mediciones obtenidas en terreno muestran que este supuesto depende del radio de curvatura, por
lo cual los modelos de analisis de consistencia de Lamm y Polus no son equivalentes para

estudiar la consistencia del disefio de curvas horizontales aisladas.

Las Figuras 4.3 y 4.4 muestran los indices de consistencia de Lamm y Polus. En este Gltimo
indice se sustituyo la velocidad promedio por la velocidad de disefio de acuerdo a las Ecuaciones
4.2y4.3.
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Figura 4.3: Comparacion entre el indice de consistencia de Lamm (IC;) y de Polus ajustado por
velocidad de disefio (Cp) para todos los radios de curvatura
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Al igual que en el caso anterior, primero se analizan todos los radios y luego segmentando los

radios en 3 grupos.

Las Figuras 4.3 y 4.4 muestran un patrén de comportamiento distinto al de las Figuras 4.1y 4.2,
toda vez que existe una ligera correlacion entre los 2 indicadores de consistencia. Al incluirse la
velocidad de disefio en el indicador de consistencia de Polus, se establece un medio para vincular
tanto la variabilidad a lo largo de las curvas como alrededor de la velocidad de disefio, parametro
relevante para el disefio geométrico. A partir de las Figuras 4.3 y 4.4 se puede concluir lo

siguiente:

18 T
16 &b 1]
@ OR<300m

14 1
AN W300 <R <500 m

B

]

T.
L
0
[ ]
o]

IC, (km/h)

j 2 1.© : ]
G oo N m A

0.0 0.5 1.0 1.5 2.0 2.5 3.0
CD (m/s)

Figura 4.4: Comparacion entre el indice de consistencia de Lamm (IC;) y de Polus ajustado por

velocidad de disefio (Cp) para distintos niveles de radio de curvatura

Del total de las curvas analizadas, el 62 % (21 curvas), se localiza en los cuadrantes 4, 5, y 6
(Figura 4.3). Esto implica que para una variacion de hasta 10 km/h entre la velocidad de disefio y
de operacidn, existe una variabilidad en todo el rango del indice de Polus que depende de la
variabilidad del perfil de velocidad de operacién a lo largo de la velocidad de disefio. Se puede
apreciar también que el resto de curvas (38 %) se localiza en cuadrante 1, lo cual indica que estas
curvas tienen una amplia variabilidad en la velocidad al interior de la curva y a la vez una

diferencia entre velocidad de disefio y de operacion superior a los 10 km/h.
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La Figura 4.4 no muestra una tendencia clara de la variabilidad de los modelos respecto de la
clasificacion de radios de curvatura, basicamente debido al tamafio de la muestra obtenida en
terreno. Se puede apreciar que en general los indicadores asociados a radios inferiores a 300 m
(correspondiente a Vp = 85 km/h) tiende a localizarse en los cuadrantes 1 y 4, lo cual indica que
los perfiles de velocidad de operacion se alejan de la velocidad de disefio y al mismo tiempo
poseen variabilidad a lo largo de la curva, lo cual evidencia inestabilidad en la velocidad de
circulacion. Este efecto se diluye para radios de curvatura superiores a 500 m (correspondientes a
Vp = a 105 km/h), en donde la estabilidad del perfil de velocidad esta influida mas por la

velocidad de entrada a la curva que por el radio geométrico mismo.

4.6 Conclusiones

El modelo de Lamm aplicado a curvas horizontales simples compara la diferencia entre la
velocidad de operacion en la mitad de la curva y la velocidad de disefio. Por tanto no detecta
inconsistencias debido a la variacion espacial de la velocidad de operacion desde la tangente de
entrada a la curva hasta la mitad de la misma. En contraparte, el modelo de Polus si detecta estas
oscilaciones pero al no incluir la velocidad de disefio en su formulacion no detecta las diferencias

entre velocidad de disefio y operacion.

Los resultados obtenidos muestran que para el analisis de consistencia no solo es relevante la
diferencia entre la velocidad de operacién y de disefio en una curva, sino que también la
variabilidad de las velocidades a lo largo de la curva. Si el perfil de velocidad de operacién es
uniforme pero muy diferente de la velocidad de disefio, se obtendra una calificacion
“REGULAR” o eventualmente “MALA” del disefio segin el indicador de Lamm y una

calificacion “BUENA” segun el criterio de Polus.
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CAPITULO 5: MODELO UNIFICADO DE ANALISIS DE CONSISTENCIA
5.1 Introduccion

En este capitulo se propone un nuevo modelo de analisis de consistencia para curvas horizontales
aisladas. Se comienza desarrollando la base teorica del modelo propuesto, para luego definir los
pasos del analisis tanto para caminos existentes como para disefios nuevos. Finalmente, se
muestra su aplicacién a un caso practico.

5.2 Formulacion conceptual del modelo unificado de anélisis de consistencia

El modelo propuesto esta basado en el analisis realizado en los Capitulos 3 y 4. Su objetivo es
resolver las limitaciones que se identificaron en los modelos de Lamm y Polus. En el caso del
primero, no considerar la variabilidad de la velocidad de operacion en el interior de la curva. Y en
el caso del segundo, no considerar diferencias entre las velocidades de disefio y operacion. Es por
lo anterior que se decidié denominar el nuevo modelo como “UNIFICADO”.

El modelo unificado evalta un disefio con las mismas calificaciones “BUENO”, “REGULAR” y
“MALO” que los enfoques de Lamm y Polus. La Figura 5.1 muestra el espacio de inferencia
donde a cada uno de los nueve cuadrantes se le otorgd una calificacion de consistencia. Esto
significa que para determinar el grado de consistencia de una curva horizontal aislada, basta con

conocer el cuadrante en que se localizan los indicadores de consistencia asociados al disefio de

dicha curva.

=)
&
Perfil de velocidad altamente variable Perfil de velocidad plano §
30 153
<
25 NALO E RAALO E RNALO &
IVIRALU IVIRALU IVIRALU g
20 S
= 5 =
T EI NALO RFGILUAR RFGILUAR =

= IVIALY nCOuULANn nCOuULANn
g g
10 e
5 NMALO RECIILAD RILIEFNO .
IVIRLY NECUOUULAN DULINUY ;
e
0 :
0,0 0,5 1,0 15 2,0 2,5 30 =
c(mys) 2
=
o
=3
=

Figura 5.1: Calificacién de la consistencia propuesta en el modelo unificado
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El criterio utilizado para calificar cada uno de los nueve cuadrantes que forman el espacio de

inferencia de la Figura 5.1 fue el siguiente:

e Calificacion “MALO”: Si bajo los modelos de Lamm y/o Polus un cuadrante posee la
calificacion “MALOQO”, todos los disefios asociados a los pares (C, IC;) localizados en estas zonas
del espacio de inferencia también seran calificadas con este adjetivo. En este caso, los cuadrantes
1, 2, 3, 4 y 7 poseen esta categoria. Se abarcan los disefios que por un lado presentan una alta
variabilidad en la velocidad de operacion a lo largo del segmento de estudio (cuadrantes 1, 4y 7),
y por otro lado grandes diferencias entre velocidades de disefio y operacién (cuadrantes 1, 2y 3).

e Calificacion “REGULAR”: Utilizando el mismo criterio anterior, si bajo los modelos de Lamm
y/o Polus un cuadrante posee la calificacion “REGULAR?”, todos los disefios asociados a los
pares (C, IC;) localizados en estas zonas del espacio de inferencia también seran calificados con
este adjetivo. En los cuadrantes 5, 6 y 8 se aprecia esta situacion. En este caso el elemento
geométrico evaluado posee falencias que deben ser corregidas para otorgarles una mayor

seguridad a los usuarios.

e (alificacion “BUENO”: Bajo el modelo unificado de analisis de consistencia, las curvas
horizontales aisladas asociadas a los pares (C, 1C;) localizados en el cuadrante 9 del espacio de
inferencia son las Unicas que se califican como disefios “BUENOS” y no requieren medidas de
mitigacion. Los disefios consistentes son todos aquellos en los que tanto Lamm como Polus
califican como “BUENQO”.

En resumen, el modelo unificado consiste en determinar el cuadrante donde la curva horizontal
evaluada se localiza. Para ello se identificd el total de elementos geométricos asociados a cada
par (C, IC,) graficados en el espacio de inferencia de los indices de consistencia.

El detalle de las curvas horizontales aisladas correspondientes a cada cuadrante del espacio de
inferencia se distribuy6 en nueve tablas. La informacion asociada a cada elemento geométrico se
desagregd por angulo de deflexion, velocidad de disefio, radio, peralte y velocidad de operacion
en la tangente de entrada. El total de curvas horizontales para cada cuadrante se encuentra en el
Anexo 5.1.
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El modelo unificado de analisis de consistencia se formuld orientado a dos etapas: para caminos
existentes y para disefios nuevos. Cada una de ellas con su respectivo procedimiento de

aplicacion.
5.3 Modelo unificado de analisis de consistencia para caminos existentes

La evaluacién de la consistencia en caminos existentes tiene directa relacion con la etapa de
rehabilitacion y mantenimiento de la infraestructura vial. Conocer el grado de seguridad de los
elementos geométricos de la red, particularmente de curvas horizontales aisladas, posibilita a los
organismos pertinentes tomar medidas orientadas a reducir el riesgo de accidentes en estos puntos

especificos del trazado.

El procedimiento para la aplicacién del modelo consta de siete etapas: 1) identificacion del
trazado a evaluar; 2) identificacion del nidmero de curvas horizontales aisladas a evaluar; 3)
restitucion geométrica; 4) definicion de las variables de disefio; 5) definicion de la velocidad de

operacidn, 6) evaluacion de consistencia y 7) proposicion de medidas de mitigacién.
El detalle de cada uno de los pasos del procedimiento propuesto se describe a continuacion.
5.3.1 Identificacion del trazado

En esta etapa se define el segmento del trazado donde se realizara el analisis de consistencia. Para

ello se determina la ruta y los kildmetros de inicio y fin en donde se aplicara la evaluacion.
5.3.2 Numero de curvas horizontales aisladas

Definido el segmento de estudio, la siguiente etapa es identificar las curvas horizontales aisladas
a las cuales se aplicara el modelo unificado de andlisis de consistencia. El criterio a seguir es el
que se indica en MOP (2013a), el cual sefiala que las curvas separadas por una tangente con

longitud igual o superior a 400 m se consideran como elementos aislados.
5.3.3 Restitucion geométrica

La tercera etapa es definir la geometria que posee cada curva horizontal aislada que sera parte del
analisis. El objetivo de esta actividad es conocer la ubicacion en el eje de los puntos
caracteristicos (TE, PK, MC y FK) y el angulo de deflexién (w) entre los alineamientos rectos del
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elemento geométrico. Conociendo estos parametros se determina el radio (R) de la curva circular.
Higueras (2005) propone un método para restituir variables de disefio geométrico. En dicho

estudio se pueden apreciar aplicaciones tanto para curvas circulares como para curvas ARA.
5.3.4 Variables de disefio

Con la geometria de la curva ya definida, se obtiene el peralte (%) y la velocidad de disefio
(km/h), que junto al radio (m) y al &ngulo de deflexion (°) son datos de entrada en el modelo

unificado de analisis de consistencia.
a) Peralte

En caminos existentes, el peralte, en %, se obtiene a partir de mediciones en terreno. Una opcién
es la utilizacion del equipo Ball Bank apoyandolo directamente en la superficie de la carpeta de
rodado (Garcia, 2012). O también a partir de una ecuacion que relaciona el valor del peralte con
el ancho de calzada y las cotas de los puntos que se ubican en la mitad del desarrollo circular
(Higueras, 2005).

Debido al deterioro que con el tiempo afecta a la carpeta de rodado, el peralte medido en terreno
difiere del peralte de disefio, el cual cumple con lo establecido en la Tabla 3.1 y en la Ecuacion
3.1.

b) Velocidad de disefio

En caminos existentes la velocidad de disefio de una curva horizontal aislada depende del radio y
del peralte medido en terreno. Es por lo anterior que el valor de Vg sera diferente al utilizado en
el proyecto de ingenieria.

La velocidad de disefio se calcula utilizando la Ecuacion 3.1 ingresando el radio de la curva
horizontal y el peralte medido en terreno segun lo establecido en el punto a) de esta Seccion.

5.3.5 Velocidad de operacion

El siguiente paso es definir la velocidad de operacion con la que los conductores ingresan a la
tangente de entrada (Vss-te) de la curva horizontal evaluada. Esto es, 200 m antes del principio de
la curva (PK).
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Vgs.te Se obtiene a partir de mediciones en terreno de velocidad de operacion. En AASHTO
(2009) se describen distintos métodos que permiten obtener la velocidad de operacion en puntos
especificos del trazado. Figueroa y Tarko (2007), Echaveguren y Basualto (2003) y Echaveguren
y Saez (2001b) explican cémo obtener valores de velocidad en puntos caracteristicos de un

elemento geométrico usando pistola laser.

Otra forma de obtener Vss.7e es a través de mediciones continuas de velocidad utilizando un

equipo GPS. Echaveguren y Cardenas (2013) explican como obtener Vgs con esta tecnologia.
5.3.6 Evaluacion de consistencia

Obtenidas las variables de entrada: angulo de deflexién (w), radio (R), peralte (p), velocidad de
disefio (Vq) y velocidad de operacion en la tangente de entrada (Vgs.te), el siguiente paso consiste
en determinar el grado de consistencia de la curva horizontal aislada. Para ello se utilizan las
Tablas A.5.1.1 hasta la A.5.1.9 del Anexo 5.1.

Las nueve Tablas del Anexo 5.1 muestran diversas geometrias cuyo nivel de consistencia las

localiza en alguno de los cuadrantes que forman el espacio de inferencia de la Figura 5.1.

Cada curva horizontal aislada definida por los valores de w, R, p, V4 Y Vgs.Te poSee su respectiva
calificacion de consistencia “BUENQO”, “REGULAR” 0 “MALO” determinada por el cuadrante
que le corresponde en la Figura 5.1.

A partir de los valores de w, R, p, V4 Y Vsgs.1g, las nueve Tablas presentes en el Anexo 5.1 se

utilizan de la siguiente forma:

a) El primer paso es considerar todas las Tablas (cuadrantes) que cumplen con la combinacién de
las cuatro variables de disefio (w, Vg4, Ry p).

b) El segundo paso es incluir a la combinacion de variables de la etapa anterior el valor de la
velocidad de operacion en la tangente de entrada (Vss-te). El cuadrante correspondiente a la curva

horizontal aislada lo define el valor de Vgs_tk.
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A cada configuracién geométrica le puede corresponder uno 0 mas cuadrantes para sus variables
de disefio (w, Vg4, Ry p), pero al incluir el valor de Vgs.te siempre serd un Unico cuadrante el que

queda asociado a la combinacién de estos cinco valores.

c) El tercer paso es determinar la consistencia de la curva horizontal aislada. Si a cada cuadrante
del espacio de inferencia se le asocia un nivel de consistencia, el elemento geométrico de estudio

adopta la calificacion del cuadrante que le corresponde.

Mediante un ejemplo se ilustra el procedimiento antes enunciado para la determinacion de la
evaluacion de consistencia de una curva horizontal aislada. Para una configuracion geométrica
con las siguientes variables de disefio y operacion: w = 35°; Vy= 75 km/h; R =260 m; p=5.7 %
y Vssme = 60 km/h, el analisis de consistencia utilizando el modelo unificado se detalla a

continuacion.

A partir de los valores de (w, V4, R y p) se determinan los cuadrantes que contienen estas
variables de disefio.

Se observa en la Tabla 5.1 que los cuadrantes 3, 6 y 8 admiten valores de angulo de deflexién
entre 30 y 45°. Esto significa que el angulo propuesto en el ejemplo (w = 35°) también pertenece

a estos tres cuadrantes.

En la misma Tabla se observa que para V4 = 75 km/h los cuadrantes 3, 6 y 8 admiten este valor
de velocidad de disefio.

Al observar la columna del radio en los tres cuadrantes, se aprecia que para los valores w = 35°y
V4 = 75 km/h se admiten curvas horizontales con radio R entre 250 y 280 m. Por lo tanto, la
curva con R = 260 m también pertenece a los cuadrantes 3, 6y 8.

Asumiendo que el valor de R corresponde al radio minimo, aplicando la Ecuacion 3.1 con Vg4 =
75 km/h y R =260 m, se tiene p = 5.7 %. Por lo tanto, los cuadrantes 3, 6 y 8 permiten este valor

de p en sus disefios.

En resumen, los cuadrantes 3, 6 y 8 del espacio de inferencia admiten curvas horizontales con
valores de w = 35°%;, Vg =75 km/h; R=260 my p =5.7 %.
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Tabla 5.1: Configuraciones geométricas correspondientes a los cuadrantes 3, 6y 8

Cuadrante 3 Calificaciéon: "MALO"
w(°) | Vg (km/h) R (m) Vss.te (km/h) p (%)
65 240 90 - 105 4.6
30 270 85 - 100 4.1
75 250 105 -110 5.9
280 105-110 5.3
65 240 90 - 105 4.6
45 270 85 - 100 4.1
75 250 105 -110 5.9
280 105 -110 5.3
Cuadrante 6 Calificacién: "REGULAR"
w(°) | Vg (km/h) R (m) Vss.te (km/h) p (%)
65 240 70 -85 4.6
30 270 70-80 4.1
75 250 90 - 100 5.9
280 85 - 100 5.3
65 240 70 -85 4.6
45 270 70 -80 4.1
75 250 90 - 100 5.9
280 85— 100 5.3
Cuadrante 8 Calificacion: "REGULAR"
w(®) | Va(Km/h) | R(m) Vss-e (km/h) p (%)
65 240 50 - 65 4.6
30 270 50 - 65 4.1
75 250 50 - 65 5.9
280 50 - 65 5.3
65 240 50 - 65 4.6
45 270 50 - 65 4.1
75 250 50 - 65 5.9
280 50 - 65 5.3

El siguiente paso es incluir a la combinacion de variables de disefio el valor de la velocidad de

operacién en la tangente de entrada. En este caso, Vgs.te = 60 km/h. Se observa en la Tabla 5.1

que el cuadrante 8 para las curvas con R entre 250 y 280 m se admiten valores de Vgs.te entre 50
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y 65 km/h. Por lo tanto, se concluye que de acuerdo a las variables de disefio y operacion, la
curva horizontal aislada pertenece al cuadrante 8 de la Figura 5.1.

Finalmente, el nivel de consistencia es el que esta asociado al cuadrante 8. Es decir, la curva

horizontal evaluada posee una calificacién “REGULAR”.
5.3.7 Proposicion de medidas de mitigacion

Cuando se esté en presencia de disefios inconsistentes (cuadrantes 1 hasta el 8), se requieren

medidas de mitigacion para mejorar el nivel de consistencia del elemento geométrico evaluado.

Las medidas de mitigacion buscan un solo objetivo: que al reevaluar la curva, ésta posea un nivel
de consistencia “BUENQO”. Variaciones en Vgs.1g, Vg, R y w alteran la calificacién de
consistencia del elemento geométrico. Entonces, las modificaciones en estos parametros y

variables estaran orientadas a elevar el grado de seguridad de la curva horizontal.

Las principales medidas de mitigacion que permiten mejorar el nivel de consistencia de una curva

horizontal aislada son la sefializacion y el redisefio.

e La sefializacion: Se refiere a las sefiales informativas instaladas en la via. Indican al usuario la
velocidad de ingreso a la curva. Esta medida es aplicable cuando segun la evaluacion realizada, el
solo hecho de variar el valor de Vgs.tg permita obtener disefios con un nivel de consistencia
“BUENO”.

e Redisefio del elemento geométrico: Se refiere a las modificaciones en la velocidad de disefio,
radio y/o &ngulo de deflexion de la curva horizontal aislada, necesarias para mejorar la

consistencia del elemento geométrico.

Es importante considerar que las curvas que requieran redisefio deben calcularse utilizando el
Manual de Carreteras vigente (MOP, 2013a). Puesto que la mayoria de las curvas horizontales de
caminos existentes se han disefiado usando la version de 1994 del Manual de Carreteras, se debe
utilizar la Tabla de conversion A.5.2 del Anexo 5.2, que muestra disefios consistentes
(calificacion “BUENO”) relacionando en forma directa las variables de disefio de ambos

manuales.
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En la Tabla A.5.2 del Anexo 5.2 se observa que para cada curva con un grado de consistencia
“BUENOQO?” disefiada con el manual MOP (1994), existe un elemento geométrico con igual grado
de consistencia calculado con los requerimientos que exige el manual de carreteras MOP (2013a).

En resumen, para el redisefio de una curva horizontal de un camino existente, primero se busca
un disefio consistente con los valores de los parametros y variables de la Tabla A.5.1.9 y luego se
realiza la conversién al Manual de Carreteras vigente usando la Tabla A.5.2.

5.4 Modelo unificado de analisis de consistencia para disefios nuevos

El procedimiento para evaluar la consistencia en disefios nuevos se divide en cuatro etapas: 1)
identificacion de curvas horizontales aisladas; 2) obtencidn del angulo de deflexion; 3) definicion

de las variables de disefio y operacion y 4) verificacion de la curva como elemento aislado.
5.4.1 Identificacion de curvas horizontales aisladas

A partir del alineamiento horizontal presentado en el proyecto de ingenieria, se identifican las
curvas a evaluar. EI manual de carreteras vigente establece que curvas horizontales separadas por
una tangente mayor o igual a 400 m se pueden definir como elementos geométricos aislados del

trazado.
5.4.2 Obtencién del &ngulo de deflexion

El siguiente paso es obtener el &ngulo de deflexion entre los alineamientos rectos para cada curva
horizontal aislada identificada en 5.4.1.

En el andlisis de consistencia para disefios nuevos, el angulo de deflexion es la variable de

entrada para determinar la configuraciéon geométrica con calificacion “BUENO”.

El valor de w viene incluido en el proyecto de ingenieria. También puede obtenerse utilizando
cualquier software de disefio geométrico que permita estimar el angulo de deflexién mostrado en

la Figura 5.2.
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Figura 5.2: Deflexion entre alineamientos rectos que componen una curva horizontal
5.4.3 Definicion de las variables de disefio y operacion

Para definir los valores de las variables de disefio (velocidad especifica, el radio y el peralte) y la
variable de operacion (velocidad de operacion en la tangente de entrada) se utiliza la Tabla A.5.2
(Anexo 5.2) y se adoptan los valores asociados al angulo de deflexion del elemento geométrico
respectivo. Esta tabla posee solo disefios con un nivel de consistencia “BUENQO”.

A continuacion se muestra como utilizar la Tabla A.5.2 del Anexo 5.2. Para ello, en la Tabla 5.2
se muestra una variedad de disefios con una calificacién de consistencia “BUENO” que
pertenecen a la Tabla A.5.2.

En la Tabla 5.2, w es el angulo de deflexion, en °; V4 es la velocidad de disefio de la curva
asociada al manual MOP (1994), en km/h; V. es la velocidad especifica asociada al manual de
carreteras vigente, en km/h; R es el radio de la curva, en m; Vgs1e €s la velocidad de operacion
en la tangente de entrada, en km/h; p es el peralte asociado al manual MOP (1994); en % y p* es

el valor del peralte de acuerdo al manual de carreteras vigente, en %.

Usando la Tabla 5.2, la seleccién de un elemento geométrico con un nivel de consistencia
“BUENO?” se realiza de la siguiente manera: A partir del valor de w, se adoptan los valores de Ve,

R, Vgs1e Y p* asociados a dicho angulo de deflexion. Las variables de disefio w, Ve, R y p*



Capitulo 5: Modelo unificado de andlisis de consistencia 55

cumplen con los criterios establecidos en el manual de carreteras vigente para el disefio de una

curva horizontal aislada.

Tabla 5.2: Opciones de curvas consistentes para distintas variables de disefio y operacion

Calificacion del disefio: “BUENQ”
w (°) Vq4 (km/h) Ve (km/h) R (m) Vgs.te (km/h) p (%) p* (%)
23 60 69 170 60 — 65 5.6 7.0
81 260 70-90 6.5 7.0
23 80 82 270 70-90 6.2 7.0
86 300 70-90 5.6 7.0
89 330 75-90 5.1 7.0
45 60 62 130 50-70 7.3 7.0
67 160 60 — 65 5.9 7.0
79 240 70 -95 7.0 7.0
45 80 82 270 70-90 6.2 7.0
86 300 70-90 5.6 7.0
89 330 75 -90 5.1 7.0

El disefio consistente de la curva lo completa la velocidad de operacién en la tangente de entrada.
Se recomienda sefializar en el ingreso de la curva con el valor de Vgs.tg, el cual informara a los
usuarios qué velocidad deben adoptar para obtener un mayor grado de seguridad al recorrer la

curva horizontal.

El procedimiento que se llevo a cabo para encontrar la relacion entre las variables de disefio de
los manuales MOP (1994) y MOP (2013a) se encuentra en el Anexo 5.3.

5.4.4 Verificacion de la curva horizontal como elemento aislado

Finalmente, una vez puesta en planta la curva horizontal aislada con todos sus elementos segun
los requerimientos que se indican en MOP (2013a), se recomienda verificar que la tangente entre

curvas sucesivas no sea inferior a 400 m.
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En el caso de obtener curvas compuestas el modelo propuesto no es aplicable, debido a que la
evaluacion de consistencia para este tipo de configuracion geométrica esta fuera del alcance de
este trabajo.

5.5 Aplicacion del modelo unificado de analisis de consistencia a un camino existente

En este apartado se ilustra la aplicacion del modelo unificado de analisis de consistencia a una
curva horizontal aislada ubicada en la ruta P-22 entre las localidades de Arauco y Caleta Llico,
comuna de Arauco, region del Biobio, Chile (ver Figura 5.3).

En la Figura 5.3, L corresponde a la longitud de la tangente de entrada a la curva horizontal, en
m; R es el radio de la curva circular, en m; w el &ngulo de deflexion entre los alineamientos

rectos, en °; y las cuatro flechas bajo el alineamiento indican el sentido del andlisis aplicado.

R=220m

Figura 5.3: Localizacion de la curva utilizada en el caso de estudio

A continuacion se detalla el procedimiento para determinar el nivel de consistencia de la curva de

acuerdo a lo descrito en la Seccion 5.3.
5.5.1 Identificacion del trazado

La curva horizontal a evaluar se encuentra emplazada en la ruta P-22 entre las localidades de
Arauco y Caleta Llico, comuna de Arauco.
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5.5.2 NuUmero de curvas horizontales aisladas

Para el trazado identificado se realiza la evaluacion de consistencia a una curva horizontal. Se

tiene una tangente intermedia de longitud L = 480 m, lo cual implica que es un elemento aislado.
5.5.3 Restitucion geométrica

Diaz (2013) hizo la restitucion geométrica de la curva horizontal que se esta evaluando y obtuvo
los siguientes valores: R =220 my w = 40°.

5.5.4 Variables de disefio

El siguiente paso corresponde a definir el peralte y la velocidad de disefio a partir del valor del

radio obtenido con la restitucion geométrica.

Se asumid que la curva horizontal aislada fue disefiada con un radio minimo. Segun la Tabla 3.1
y la Ecuacion 3.1 el valor del peralte es p = 6.7 % y el valor de la velocidad de disefio es V4 = 75
km/h.

5.5.5 Velocidad de operacion

Después de determinar los elementos de disefio, el siguiente paso consiste estimar la velocidad de
operacion en la tangente de entrada (Vgs-te). De acuerdo al procedimiento sefialado en el Anexo
5.4, el valor de Vgs.1e en la curva de estudio es 106.3 km/h.

Es importante considerar que el valor Vgs.rg = 106.3 km/h corresponde a los conductores que se
aproximan a la curva por la ruta P-22. En la Figura 5.3 se observa que existe una ruta secundaria
para acceder a la curva horizontal evaluada. Los usuarios que utilicen estd via probablemente

tengan una velocidad de operacion igual a 20 o 30 km/h.
5.5.6 Evaluacion de consistencia

La siguiente etapa es definir el grado de consistencia de la curva horizontal aislada. Para ello se
utilizan las Tablas del Anexo 5.1. Con la informacion obtenida en las Secciones 5.5.3, 5.5.4 y
5.5.5 se siguen los tres pasos detallados en la Seccion 5.3.6.
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a) Paso 1: Determinacion de los cuadrantes para las variables de disefio

Para los valores w = 40°; V4 = 75 km/h; R =220 my p = 6.7 % se identificaron los cuadrantes de
la Figura 5.1 en donde se localizan los indices de consistencia asociados a la geometria de la

curva en estudio.

La Tabla 5.3 muestra distintas configuraciones geométricas pertenecientes a los cuadrantes 2, 6, 8
y 9 del espacio de inferencia de los indices de consistencia. Se construy6 a partir de las nueve
Tablas que se encuentran en el Anexo 5.1. Se escogieron geometrias con variables de disefio
similares a los de la curva horizontal aislada en evaluacion. Por ejemplo, se muestran solo curvas
con V¢ =75 km/h.

Todos los cuadrantes de la Tabla 5.3 admiten curvas horizontales aisladas con angulos de
deflexion entre 30° y 45°. Lo anterior debido a que para ambos valores de w se tienen idénticas
configuraciones geométricas. Esto significa que el angulo del caso de estudio (w = 40°) también
pertenece a estos cuatro cuadrantes del espacio de inferencia.

Para V4 = 75 km/h se observa también que los cuatro cuadrantes admiten este valor de velocidad
de disefio.

Al observar la columna del radio en los cuatro cuadrantes, se aprecia que para los angulos de
deflexién comprendidos entre 30° y 45° y para V4 = 75 km/h se admiten curvas horizontales con
R entre 220 y 250 m. Por lo tanto, la curva en evaluacion de radio R = 220 m, también pertenece
a los cuadrantes 2, 6, 8 y 9 del espacio de inferencia de la Figura 5.1.

R, Vg4 Yy p estan relacionados a través de la Ecuacion 3.1, por lo tanto los cuatro cuadrantes
permiten valores de p = 6.7 %.

En resumen, los cuatro cuadrantes de la Tabla 5.3 admiten curvas horizontales aisladas con
valores de w =40°; Vg =75 km/h; R=220 myp = 6.7 %.
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Tabla 5.3: Grupos de configuraciones geométricas pertenecientes a los cuadrantes 2, 6, 8y 9 del

espacio de inferencia

Cuadrante 2

Calificacion: "MALQO"

w (°) Vq (km/h) R (m) Vgs.1e (km/h) p (%)
220 110-120 6.7
30 s 250 115-120 5.9
220 110-120 6.7
45 s 250 115-120 5.9

Cuadrante 6 Calificacion: "REGULAR"

w (°) V4 (km/h) R (m) Vgs.1e (km/h) p (%)
220 90 - 105 6.7
30 s 250 90 - 100 5.9
220 90 - 105 6.7
45 = 250 90 - 100 5.9

Cuadrante 8 Calificacion: "REGULAR"

w (°) Vq (km/h) R (m) Vgs.1e (km/h) p (%)
220 50 - 60 6.7
30 & 250 50 - 65 5.9
220 50 - 60 6.7
45 [ 250 50 - 65 5.9

Cuadrante 9 Calificacion: "BUENQO"

w (°) Vq (km/h) R (m) Vgs.e (km/h) p (%)
220 65 -85 6.7
30 s 250 70 -85 5.9
220 65 -85 6.7
45 s 250 70 -85 5.9

b) Paso 2: Determinacion del cuadrante correspondiente a la curva

El siguiente paso es incluir a la combinacion de variables de disefio el valor de la velocidad de

operacion en la tangente de entrada. En este caso, Vgs.te = 106.8 km/h. Se observa en la Tabla 5.3

que para curvas con radio R = 220 m las geometrias del cuadrante 2 admiten valores de Vgs.1e
entre 110 y 120 km/h y las del cuadrante 6 entre 90 y 105 km/h.
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Cuando el valor de Vgs.te Se encuentra entre el limite superior de un cuadrante (105 km/h para el
cuadrante 6) y el limite inferior de otro (110 km/h para el cuadrante 2), se recomienda localizar la

curva horizontal en el cuadrante que entrega el nivel mas bajo de consistencia.

Por lo tanto, se concluye que de acuerdo al valor de Vgs.te = 106.8 km/h, la curva horizontal del
caso de estudio pertenece al cuadrante 2 del espacio de inferencia. Situacion representada en la
Figura 5.4.

Curva horizontal evaluada

30

-2 mato MALO
£ Mo REGULAR- |~ REGULAR
’ ?

" MALO—— " REGULAR— | BUENO

0,0 0,5 L0 15 2,0 2,3 3,0
C(my/s)

Figura 5.4: Representacion gréfica del nivel de consistencia de la curva horizontal evaluada
c) Paso 3: Determinacion del nivel de consistencia de la curva horizontal

Finalmente, se define el nivel de consistencia de la curva horizontal del caso de estudio. Si a cada
cuadrante del espacio de inferencia se le asocia se respectiva calificacion, a partir de la Figura 5.4
se concluye que la curva de estudio posee un nivel “MALQO” de consistencia.

5.5.7 Proposicion de medidas de mitigacion

De acuerdo a la evaluacién de consistencia de la curva del caso de estudio, es necesario aplicar
alguna medida de mitigacion que permita pasar de un nivel de consistencia “MALO” a uno
“BUENO”.
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Segun la Seccion 5.3.7, hay dos opciones para mejorar la consistencia de una curva horizontal

aislada: sefializacion y redisefio. En este caso se utilizd la primera opcion.

Los disefios con un nivel de consistencia “BUENO” (cuadrante 9) se presentan en la Tabla
A.5.1.9 del Anexo 5.1. La Tabla 5.4 muestra cuatro configuraciones geométricas pertenecientes

al cuadrante 9 del espacio de inferencia.

Tabla 5.4: Disefios consistentes utilizados en la aplicacion de medidas de mitigacién

Cuadrante 9 Calificacion: "BUENQO"

w (°) Vg (km/h) | R(m) | Vese (km/h) | p (%)
20 220 65 — 85 6.7
- 250 70 — 85 5.9
45 220 65 — 85 6.7
250 70 — 85 5.9

Utilizando la Tabla 5.4 se tiene que para una curva de radio R = 220 m el valor de Vg1 esta
comprendido entre 65 km/h y 85 km/h.

Por lo tanto, para asegurar una calificacion de consistencia “BUENO” en la curva horizontal se
recomienda sefializar en la tangente de entrada informando a los usuarios una velocidad de
operacién entre los 65 y 85 km/h. Por comodidad en caminos rurales se utilizan velocidades
aproximadas a la decena, por lo cual se sugiere sefializar una velocidad maxima antes de ingresar

a la curva de 70 km/h.
5.6 Conclusiones

En este capitulo se desarrollé un nuevo modelo de anélisis de consistencia. Ademas, se ilustro su

aplicacion con un ejemplo orientado a un camino existente de la region del Biobio, Chile.

El modelo unificado de analisis de consistencia se elabord para ser utilizado tanto en caminos
existentes como en disefios nuevos. En ambos casos, la propuesta estd fundada en el
comportamiento del total de geometrias construidas y ubicadas en los nueve cuadrantes del
espacio de inferencia delimitado por los umbrales de Lamm (ordenada) y Polus (abscisa). Se
calificé cada zona con los adjetivos “BUENO”, “REGULAR” y “MALQO”.
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En el modelo propuesto, las curvas horizontales aisladas con una calificacion “BUENO”, son
geometrias que presentan un alto nivel de consistencia por los dos modelos analizados en esta

investigacion: Lamm y Polus.

Esta nueva propuesta se utiliza bajo el supuesto de que el comportamiento del conductor en el
interior de la curva esta condicionado por los modelos que estiman la velocidad de operacion del

usuario en cada uno de los puntos caracteristicos del elemento geométrico.

Se aplico el modelo unificado de analisis de consistencia a una curva horizontal aislada ubicada
en la comuna de Arauco, region del Biobio, Chile. Se obtuvo una calificacion “MALO” para
dicho elemento geométrico. Ante esto, se adoptaron medidas de mitigacion para mejorar el nivel
de consistencia de la curva. Se decidié incluir sefializacion vial en la tangente de entrada y asi

informar al conductor sobre la velocidad de operacion a adoptar antes de ingresar a la curva.
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CAPITULO 6: CONCLUSIONES Y RECOMENDACIONES

En este trabajo se estudid la compatibilidad de los modelos de Lamm y Polus cuando son
aplicados a una misma configuracién geométrica. Se definieron dos escenarios. En el primero, el
estudio fue aplicado a 289 configuraciones geométricas simuladas utilizando la normativa vigente
en el momento del disefio y en el segundo, el estudio se aplicd a 34 curvas horizontales aisladas
cuyos datos de velocidad y geometria fueron medidos en caminos de la region del Biobio de
Chile.

Se determinaron las limitaciones de ambos enfoques. Por un lado el modelo de Lamm no detecta
inconsistencias producto de la variacion de la velocidad de operacion desde la tangente de
entrada hacia el interior de la curva. Por otra parte, al aplicar el modelo de Polus no se permiten
conocer diferencias con respecto a la velocidad de disefio del tramo evaluado.

A partir del andlisis realizado al comportamiento de cada curva horizontal en el espacio de
inferencia de los indices de consistencia, se encontraron distintos patrones que permitieron
determinar las variables significativas presentes en el analisis de consistencia. Se determind que
el radio (R), la velocidad de disefio (Vg), la velocidad de operacidn en la tangente de entrada (Vgs.
te) Y €en menor medida el angulo de deflexion (w) y el peralte (p) son las variables que definen el
nivel de consistencia de un determinado elemento geométrico. No considerar cualquiera de estas
variables en la evaluacién trae consigo estimaciones erradas del nivel de consistencia de una

curva horizontal aislada.

Se verificd que el valor del pardmetro “A” de la clotoide no tiene influencia en la evaluacion de
consistencia de una curva horizontal aislada. Es decir, para un mismo elemento geométrico, la

variacion de los valores de “A” no estd asociada a diferentes niveles de consistencia.

Se encontraron diferencias entre los dos modelos al estimar el nivel de consistencia de un mismo
elemento geométrico. Del total de configuraciones simuladas, solo en un 27.2% del total de
geometrias, los dos modelos entregaron una misma calificacion de consistencia. Es decir, en mas
de 2/3 del total de curvas horizontales aisladas, Lamm y Polus difieren en la evaluacion del grado

de consistencia.
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En el estudio hecho a curvas horizontales medidas en terreno, también se observaron diferencias
en la aplicacion de ambos enfoques. Del total de configuraciones medidas, en un 56% de ellas los
modelos de Lamm y Polus entregaron una misma calificacion de consistencia. Se aprecia una
proporcién mayor de compatibilidad en comparacion con las curvas simuladas. Lo anterior
debido a que en las simulaciones se consideraron todas las posibilidades, incluyendo disefios con

bajo grado de seguridad, situacién que en terreno es menos probable encontrar.

Por lo tanto, del analisis realizado a curvas simuladas y a curvas existentes se puede inferir que
los modelos de analisis de consistencia de Lamm y Polus son complementarios y no equivalentes,
por lo cual deben utilizarse en conjunto o bien integrarse en un sélo modelo de analisis de

consistencia.

El modelo propuesto aporta significativamente en el &mbito del anélisis de consistencia. A nivel
nacional, es un estudio precursor en el tema e internacionalmente complementa los numerosos

trabajos que se han desarrollado en los Gltimos afos.

Este nuevo modelo desarrollado para evaluar la consistencia en curvas horizontales aisladas
resolvio las limitaciones de los enfoques de Lamm y Polus al integrar y unificar en un solo

modelo los conceptos y criterios de los dos esquemas antes mencionados.

Se aplicd el modelo unificado de analisis de consistencia a una curva horizontal existente
obteniéndose una calificacion “MALQO” asociada al elemento geométrico. Por tanto, se
propusieron medidas de mitigacién para mejorar hasta un nivel de consistencia “BUENQO”.

En la determinacion de las variables de disefio, particularmente el peralte, el modelo propuesto
presenta un cierto grado de dificultad. Debido al ciclo de vida de cualquier infraestructuray a las
deformaciones producidas en la calzada, el peralte medido en terreno difiere del valor del peralte
definido en la etapa de proyecto. Por esta razon la velocidad de disefio queda definida a partir del
radio de la curva y del peralte medido en terreno.

El trabajo realizado permite sugerir las siguientes lineas de investigacion:

e Ampliar el campo de aplicacién del modelo a las curvas de inflexion en “S”.
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e Validar los umbrales de consistencia de los modelos de Lamm y Polus a nivel local. Uno de los
supuestos de esta investigacion fue que dichos umbrales (elaborados a partir del comportamiento
de conductores en paises como Estados Unidos, Alemania e Israel) aplican también para los

conductores chilenos.

e Estudiar si las curvas horizontales disefiadas con el manual de carreteras vigente aumentan la

consistencia con respecto a las disefiadas con el manual antiguo.

e Estudiar las variaciones del peralte en el tiempo sobre caminos existentes. A partir de modelos
de deterioro se puede conocer el valor del peralte de disefio, variable de entrada en la aplicacion

del modelo unificado de anélisis de consistencia para caminos existentes.

e Desarrollar dbacos de disefio que resuman las extensas Tablas construidas en la proposicion del

modelo unificado de analisis de consistencia.
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ANEXO 3.1: Influencia del parametro de la clotoide en el analisis de consistencia

En el disefio de cada una de las curvas horizontales aisladas que fueron parte de esta
investigacion se utilizé un solo valor del parametro “A” de la clotoide. Si bien en cada uno de los
casos era posible utilizar valores comprendidos entre el minimo y méaximo establecido en la
Tabla 3.2, se verifico que el parametro A no influye significativamente en el célculo de los

indicadores de consistencia.

En la Tabla A.3.1.1 se aprecian cuatro configuraciones geométricas. En cada una se utilizaron
tres valores del parametro “A” de la clotoide. Se observa que para distintos valores de “A” no se
altera el indice de consistencia de Lamm (IC;) y solo se aprecian variaciones a nivel centesimal
en el indice de consistencia de Polus (C). Ante eso, en cada curva horizontal simulada se utilizé

un solo valor del parametro “A”.

Tabla A.3.1.1: Pardmetro de la clotoide en indicadores de consistencia

Geometria | w (°) Vg (km/h) R (m) p (%) A (m) IC; (km/h) | C (m/s)
15 60 350 4.3 80 19.5 1.8
1 15 60 350 4.3 100 19.5 1.8
15 60 350 4.3 120 19.5 1.9
23 55 250 3.2 70 21.9 2.1
2 23 55 250 3.2 100 21.9 2.2
23 55 250 3.2 130 21.9 2.2
30 60 280 3.4 90 17.9 2.1
3 30 60 280 3.4 120 17.9 2.1
30 60 280 3.4 150 17.9 2.1
45 70 200 6.4 100 4.6 24
4 45 70 200 6.4 130 4.6 24
45 70 200 6.4 160 4.6 24
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ANEXO 3.2: Aplicacion del procedimiento para obtener la geometria de una curva
horizontal aislada

En este anexo se muestra el procedimiento a seguir para obtener las variables de disefio (w, Vy,
R, py A) de una curva horizontal aislada. Ademas, se obtienen la longitud de la clotoide (L), el
desarrollo de clotoide (Dy), el desarrollo circular (D), el desarrollo total (Dy) y la posicion de los
cuatro puntos caracteristicos (TE, PK, MC, FK).

a) El primer par de datos para el &ngulo de deflexion y la velocidad de disefio son: 15°y 40 km/h.

b) Aplicando la Ecuacion 3.1 se calcul6 el peralte para el mayor radio de disefio posible: 350 m.
Con este valor de radio se obtuvo:

B 402
~ (3.81) (350)

En este caso se obtuvo un peralte inferior al minimo (p = 2.0 %). Para esta situacion se recalculo

p =12% (A.3.2.1)

el radio de disefio con un peralte de 2.0 % aplicando la Ecuacién 3.1. Asi se obtuvo:

402
"~ (381)(2)

Los valores de radio y peralte son: 210 my 2.0 %

R =210m (A.3.2.2)

c) De acuerdo a la Tabla 3.2 el valor del parametro “A” de la clotoide debe estar comprendido
entre 42 m y 210 m. Como ya se discutio anteriormente, el pardmetro de clotoide no tiene

influencia en el andlisis de consistencia. Por esta razon, se adoptd un valor A =42 m.
Para el desarrollo de clotoide, primero se calcul6 el valor de L con la Ecuacion 3.2:

422
_ e _ A3.2.3
L 510 8.4m ( )

Aproximando al entero se tiene un valor de L = 8 m, que corresponde a la longitud de la clotoide
de entrada y a la de salida. Con esto, el valor obtenido para el desarrollo total de la clotoide es:

Dy = (2)(8) = 16 m (A.3.2.4)
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Para el desarrollo circular, se utilizé la Ecuacién 3.3:

151 8
_ _ _ A.3.2.5
D, 210(180 210) 47 m ( )

Asi, para el desarrollo total de la curva horizontal se obtuvo:

D, =47+16=63m (A.3.2.6)
Finalmente, se definio la posicion de cada uno de los puntos caracteristicos de acuerdo a lo
expresado en la Seccién 3.2.3.

TE=00m (A.3.2.7)

PK = 200.0 m (A.3.2.8)
63

MC = 200 + = 2315m (A.3.2.9)

FK = 200 + 63 = 263 m (A.3.2.10)

La Figura A.3.2.1 muestra los valores de las variables y parametros obtenidos para la curva
horizontal aislada que se construy6. Este procedimiento se repitio para las 289 geometrias que se

simularon.

FK: 263.0 m

CLOTOIDE DE SALIDA
(A=42 m; L=8 m)

Yi=40 km/h
p=2.0 %

CURVA CIRCULAR
(R=210 m; D=47 m)

CLOTOIDE DE ENTRADA
(A=42 m; L=8 m)

TANGENTE DE ENTRADA MC: 231.5m

> | —-

TE: 0.0 m PK: 200.0 m

Figura A.3.2.1: Pardmetros y variables de disefio en la curva horizontal construida
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ANEXO 3.3: Calculo de los indices de consistencia de Lamm y Polus para un caso

particular

En este anexo se muestra el célculo de los indices de consistencia de Lamm y Polus para la
configuracion geométrica definida en el Anexo 3.2 y con una velocidad de operacion en la

tangente de entrada igual a 50 km/h.

La Figura A.3.3.1 grafica el perfil de velocidad de operacion obtenido y su promedio, donde en el
eje de la abscisa se representa la posicion de los puntos caracteristicos de la curva horizontal
aislada y en el eje de la ordenada la velocidad de operacion asociada a cada punto caracteristico.
TE corresponde al principio de la tangente de entrada, PK al principio de curva, MC a la mitad de

curva y FK al final de curva.
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Figura A.3.3.1: Perfil de velocidad de operacion y velocidad de operacion promedio para un

caso particular
a) Calculo del indice de consistencia de Lamm

El indice de Lamm se calcula como la diferencia en valor absoluto entre la velocidad de disefio

del elemento geométrico y la velocidad de operacion de la curva horizontal representada por la
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obtenida en la mitad de la curva. Para la curva horizontal obtenida en el Anexo 3.2, la velocidad
de disefio es 40 km/h. La velocidad de operacion se obtiene aplicando las Ecuaciones 3.7 y 3.8.

e Velocidad de operacion en principio de curva (Vgs-pk)

El valor de Vgs.px depende del radio de la curva horizontal y de la velocidad de operacién en la
tangente de entrada (Vss.te). El valor del radio es R = 210 m y se considerd Vgs.te = 50 km/h.
Aplicando la Ecuacion 3.7, se tiene:

1811.9
210
e Velocidad de operacion en mitad de curva (Vgs-mc)

Vgs_px = 51.31 + (0.524)(50) — = 68.9 km/h (A33.1)

Luego, reemplazando el valor de Vgspx en la Ecuacion 3.8, se obtiene:

1
Vgs_mc = 68.9 — 61.31——— = 64.7 km/h (A.3.3.2)

/210

Con los valores de velocidad de disefio y velocidad de operacion en mitad de curva, se ingresa a
la Ecuacion 2.1 para asi obtener el indice de consistencia de Lamm.

IC, =140.0 — 64.7| = 24.7 km/h (A.3.3.3)

b) Calculo del indice de consistencia de Polus

El céalculo del indice C de Polus para esta configuracion geométrica se obtuvo a partir de la
Figura A.3.3.1. Se construy6 una planilla electronica (ver Anexo digital 3.4) para obtener los
valores de R, (Ecuacion 2.3) y o (Ecuacion 2.4), los cuales dependen de la diferencia entre el
perfil de velocidad de operaciéon y de la velocidad de operacion promedio. Con los valores
obtenidos se aplica la Ecuacion 2.5 y se obtiene el indice de consistencia de Polus.

Para el perfil de velocidad de operacion de la Figura A.3.3.1 se obtuvo para R, y o los valores de
1.4 m/s'y 7.9 km/h respectivamente. Al reemplazar en la Ecuacion 2.5 se obtiene:

C= 2.808exp‘(°-278>(1-4>(% =12m/s (A.3.3.4)
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c) Calificacion del disefio

Bajo el modelo de Lamm y de acuerdo a la Tabla 2.1, para IC; igual a 24.7 km/h al elemento
analizado le corresponde el tercer intervalo (IC; > 20 km/h), lo cual significa que la geometria de
estudio posee un disefio “MALO”.

Segun el modelo de Polus y de acuerdo a lo sefialado en la Seccién 2.4.2, para C igual a 1.2 m/s
el elemento analizado cae en el segundo intervalo (1 < C < 2 m/s), lo cual significa que la

geometria de estudio posee un disefio “REGULAR”.
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ANEXO 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus

En este anexo se presenta la base de datos con los valores correspondientes a las 289 curvas
horizontales aisladas que fueron simuladas y utilizadas en el Capitulo 3 de la presente

investigacion.

En la Tabla A.3.4.1 w corresponde al angulo de deflexion, en °; V4 es la velocidad de disefio, en
km/h; R es el radio de la curva, en m; p es el peralte, en %; A representa el parametro de la
clotoide, en m; L es la longitud de la clotoide, en m; D, corresponde al desarrollo del sector
circular de la curva, en m; D; es el desarrollo total de la curva horizontal, en m; Vss.1e
corresponde a la velocidad de operacion en la tangente de entrada, en km/h; Vgs.pk corresponde a
la velocidad de operacidn en el principio de curva, en km/h; Vgs.uc €s la velocidad de operacién
en la mitad de la curva, en km/h; Vgs.rx €s la velocidad de operacion en el final de la curva, en
km/h; TE corresponde a la posicion en el inicio de la tangente de entrada, en m; PK es la posicion
en el inicio de la curva, en m; MC es la posicién en la mitad de la curva, en m; FK corresponde a
la posicion en el final de la curva, en m; IC; corresponde al valor del indice de consistencia de

Lamm, en km/h y C es el valor del indice de consistencia de Polus, expresado en m/s.

La informacion de la Tabla A.3.4.1 fue utilizada como base para el analisis de los modelos de
Lamm y Polus expuesto en el Capitulo 3 de este trabajo.
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 40 |210/20] 42 | 8 | 47 | 63| 50 | 68.9 | 647 | 69.4 | 0 [200] 232 | 263 | 24.7 | 1.20

15 40 |21020] 42 | 8 | 47 | 63| 55 | 715 | 673 | 721 | 0 |200] 232 | 263 | 27.3 | 1.48

15 40 |21020] 42 | 8 | 47 | 63| 60 | 741 | 69.9 | 749 | 0 |200] 232 | 263 | 29.9 | 1.76

15 40 |21020] 42 | 8 | 47 | 63| 65 | 767 | 725 | 776 | 0 [200] 232 | 263 | 32.5 | 2.04

15 40 |210]20] 42 | 8 | 47 | 63| 70 | 794 | 751 | 80.4 | 0 |200] 232 | 263 | 35.1 | 2.29

15 40 |210]20] 42 | 8 | 47 | 63| 75 | 820 | 778 | 83.1 | 0 |200] 232 | 263 | 37.8 | 2.48

15 40 |210]20] 42 | 8 | 47 | 63 | 80 | 846 | 80.4 | 85.9 | 0 |200] 232 | 263 | 40.4 | 2.63

1 15 40 |210]20] 42 | 8 | 47 | 63| 85 | 872 | 830 | 886 | 0 |200] 232 | 263 | 43.0 | 2.71
15 40 |21020] 42 | 8 | 47 | 63| 90 | 898 | 856 | 91.4 | 0 |200] 232 | 263 | 45.6 | 2.69

15 40 |21020] 42 | 8 | 47 | 63| 95 | 925 | 882 [ 94.1 | 0 |200] 232 263 | 48.2 | 2.50

15 40 |21020] 42 | 8 | 47 | 63| 100 | 951 | 90.9 [ 96.9 | 0 |200] 232 | 263 | 50.9 | 2.43

15 40 |21020] 42 | 8 | 47 | 63| 105 | 977 | 935 [ 99.6 | 0 |200] 232 | 263 | 53.5 | 2.21

15 40 |21020] 42 | 8 | 47 | 63| 120 | 1003 ] 96.1 [ 102.4 | 0 |200] 232 | 263 | 56.1 | 1.95

15 40 |21020] 42 | 8 | 47 | 63| 115 | 1029 98.7 [ 105.1 | 0 |200] 232 | 263 | 58.7 | 1.67

15 40 |21020] 42 | 8 | 47 | 63 | 120 | 1056 | 101.3] 107.9 | 0 |200] 232 | 263 | 61.3 | 1.38

15 40 | 180 [2.3] 42 | 10 | 37 | 57 | 50 | 674 | 629 | 67.4 | 0 [200] 228 | 257 | 22.9 | 1.40

15 40 |180]23] 42 | 10 | 37 | 57| 55 | 701 | 655 | 70.2 | 0 |200] 228 | 257 | 25.5 | 1.68

15 40 |180 23] 42 | 10 | 37 | 57| 60 | 727 | 68.1 | 729 | 0 |200] 228 | 257 | 28.1 | 1.97

15 40 |180 23] 42 | 10 | 37 | 57| 65 | 753 | 707 | 75.7 | 0 |200] 228 | 257 | 30.7 | 2.22

15 40 |180 23] 42 | 10 | 37 | 57| 70 | 779 | 734 | 78.4 | 0 |200] 228 | 257 | 33.4 | 2.43

) 15 40 | 180 23] 42 | 10 | 37 | 57| 75 | 805 | 76.0 | 81.2 | 0 |200] 228 | 257 | 36.0 | 2.50
15 40 | 180 23] 42 | 10 [ 37 | 57| 80 | 832 ] 786 | 839 | 0 |200] 228 | 257 | 38.6 | 2.60

15 40 | 180 23] 42 | 10 | 37 | 57| 85 | 858 | 8.2 | 86.7 | 0 [200] 228 | 257 | 41.2 | 2.70

15 40 | 180 23] 42 | 10 | 37 | 57| 90 | 884 | 838 | 89.4 | 0 |200] 228 | 257 | 43.8 | 2.61

15 40 | 180 23] 42 | 10 [ 37 | 57| 95 | 910 | 865 | 922 | 0 |200] 228 | 257 | 46.5 | 2.47

15 40 | 180 (23] 42 | 10 | 37 | 57 | 100 | 936 | 89.1 | 94.9 | 0 |200] 228 | 257 | 49.1 | 2.27

15 40 | 180 23] 42 | 10 | 37 |57 | 105 | 963 | 91.7 [ 97.7 | 0 |200] 228 | 257 | 51.7 | 2.02
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)
Geometria| w (°) Vq4 R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C
(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mis)
15 40 180 | 2.3 | 42 10 37 57 110 98.9 | 943 | 1004 | 0 |200| 228 | 257 | 54.3 | 1.74
2 15 40 180 | 2.3 | 42 10 37 57 115 | 101.5| 96.9 | 103.2 | 0 |200| 228 | 257 | 56.9 | 1.46
15 40 180 | 2.3 | 42 10 37 57 120 | 104.1| 99.6 | 1059 | 0 |200| 228 | 257 | 59.6 | 1.18
15 45 260 | 20| 70 19 49 87 50 705 | 66.7 | 71.7 | 0 |200| 243 | 287 | 21.7 | 1.00
15 45 260 | 20| 70 19 49 87 55 732 | 694 | 745 | 0 |200| 243 | 287 | 24.4 | 1.26
15 45 260 { 20| 70 19 49 87 60 758 | 720 | 77.2 | 0 |200| 243 | 287 | 27.0 | 1.54
15 45 260 | 20| 70 19 49 87 65 784 | 746 | 80.0 | 0 |200| 243 | 287 | 29.6 | 1.82
15 45 260 { 20| 70 19 49 87 70 810 | 77.2 | 827 | 0 |200| 243 | 287 | 32.2 | 2.09
15 45 260 | 20| 70 19 49 87 75 83.6 | 79.8 | 855 | 0 |200| 243 | 287 | 34.8 | 2.33
15 45 260 | 20| 70 19 49 87 80 86.3 | 825 | 88.2 | 0 |200| 243 | 287 | 375 | 251
3 15 45 260 | 20| 70 19 49 87 85 88.9 | 851 | 91.0 | O |200| 243 | 287 | 40.1 | 2.64
15 45 260 | 20| 70 19 49 87 90 915 | 87.7 | 93.7 | 0 |200| 243 | 287 | 42.7 | 2.72
15 45 260 | 20| 70 19 49 87 95 941 | 90.3 | 96,5 | 0 |200| 243 | 287 | 45.3 | 2.69
15 45 260 | 20| 70 19 49 87 100 96.7 | 929 | 99.2 | 0 |200| 243 | 287 | 47.9 | 2.57
15 45 260 | 20| 70 19 49 87 105 994 | 956 | 102.0| 0 |200| 243 | 287 | 50.6 | 2.40
15 45 260 | 20| 70 19 49 87 110 | 102.0 | 98.2 | 104.7 | 0 |200| 243 | 287 | 53.2 | 2.18
15 45 260 { 20| 70 19 49 87 115 | 104.6 | 100.8 | 107.5| 0 |200| 243 | 287 | 55.8 | 1.92
15 45 260 { 20| 70 19 49 87 120 | 107.2 | 103.4 | 110.3 | 0 |200| 243 | 287 | 58.4 | 1.64
15 45 230 | 2.3 | 51 11 49 72 50 69.6 | 656 | 704 | 0 |200| 236 | 272 | 20.6 | 1.10
15 45 230 | 2.3 | 51 11 49 72 55 72.3 | 68.2 | 73.2 | 0 |200| 236 | 272 | 23.2 | 1.37
15 45 230 | 2.3 | 51 11 49 72 60 749 | 708 | 75.9 | 0 |200| 236 | 272 | 25.8 | 1.66
15 45 230 | 2.3 | 51 11 49 72 65 775 | 734 | 787 | 0 |200| 236 | 272 | 28.4 | 1.94
4 15 45 230 | 2.3 | 51 11 49 72 70 80.1 | 76.1 | 814 | 0 |200| 236 | 272 | 31.1 | 2.20
15 45 230 | 2.3 | 51 11 49 72 75 82.7 | 78.7 | 84.2 | 0 |200| 236 | 272 | 33.7 | 2.42
15 45 230 | 2.3 | 51 11 49 72 80 854 | 813 | 869 | 0 |200| 236 | 272 | 36.3 | 2.58
15 45 230 | 2.3 | 51 11 49 72 85 88.0 | 839 | 89.7 | 0 |200| 236 | 272 | 38.9 | 2.69
15 45 230 | 2.3 | 51 11 49 72 90 90.6 | 865 | 924 | 0 |200| 236 | 272 | 415 | 2.72
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 45 230 | 2.3 | 51 11 49 72 95 932 | 89.2 | 952 | 0 |200| 236 | 272 | 44.2 | 2.64

15 45 230 | 2.3 | 51 11 49 72 100 958 | 918 | 979 | 0 |200| 236 | 272 | 46.8 | 2.50

4 15 45 230 | 23| 51 11 49 72 105 985 | 944 | 100.7| 0 |200| 236 | 272 | 49.4 | 2.30

15 45 230 | 2.3 | 51 11 49 72 110 | 101.1| 970 | 1034 | 0 |200| 236 | 272 | 52.0 | 2.06

15 45 230 | 2.3 | 51 11 49 72 115 | 103.7 | 99.6 | 106.2 | 0 |200| 236 | 272 | 54.6 | 1.78

15 45 230 | 2.3 | 51 11 49 72 120 | 106.3 | 102.3 | 108.9 | 0 |200| 236 | 272 | 57.3 | 1.50

15 45 200 | 2.7| 51 13 39 65 50 685 | 64.1 | 68.8 | 0 |200| 233 | 265 | 19.1 | 1.26

15 45 200 | 2.7| 51 13 39 65 55 711 | 66.7 | 71.5 | 0 |200| 233 | 265 | 21.7 | 1.54

15 45 200 | 2.7| 51 13 39 65 60 73.7 | 694 | 743 | 0 |200| 233 | 265 | 24.4 | 1.83

15 45 200 | 2.7| 51 13 39 65 65 76.3 | 720 | 77.0 | 0 |200| 233 | 265 | 27.0 | 2.10

15 45 200 | 2.7| 51 13 39 65 70 789 | 746 | 79.8 | 0 |200| 233 | 265 | 29.6 | 2.33

15 45 200 | 2.7| 51 13 39 65 75 816 | 77.2 | 825 | 0 |200| 233 | 265 | 32.2 | 2.52

15 45 200 | 2.7| 51 13 39 65 80 842 | 798 | 853 | 0 |200| 233 | 265 | 34.8 | 2.65

5 15 45 200 | 2.7| 51 13 39 65 85 86.8 | 825 | 88.0 | 0 |200| 233 | 265 | 375 | 2.72

15 45 200 | 2.7| 51 13 39 65 90 89.4 | 851 | 90.8 | 0 |200| 233 | 265 | 40.1 | 2.67

15 45 200 | 2.7| 51 13 39 65 95 92.0 | 87.7 | 935 | 0 |200| 233 | 265 | 42.7 | 2.56

15 45 200 | 2.7| 51 13 39 65 100 94.7 | 90.3 | 96.3 | 0 |200| 233 | 265 | 45.3 | 2.38

15 45 200 | 2.7| 51 13 39 65 105 97.3 | 929 | 99.0 | 0 |200| 233 | 265 | 47.9 | 2.15

15 45 200 | 2.7| 51 13 39 65 110 99.9 | 956 | 101.8 | O |200| 233 | 265 | 50.6 | 1.89

15 45 200 | 2.7| 51 13 39 65 115 1025 | 98.2 | 1045 | 0 |200| 233 | 265 | 53.2 | 1.60

15 45 200 | 2.7| 51 13 39 65 120 | 105.1 | 100.8 | 107.3 | 0 |200| 233 | 265 | 55.8 | 1.32

15 45 180 | 3.0| 51 14 33 62 50 674 | 629 | 674 | 0 |200| 231|262 | 17.9 | 1.40

15 45 180 | 3.0| 51 14 33 62 55 70.1 | 655 | 70.2 | 0 |200| 231 | 262 | 20.5 | 1.69

6 15 45 180 | 3.0| 51 14 33 62 60 72.7 | 68.1 | 729 | 0 |200| 231 | 262 | 23.1 | 1.97

15 45 180 | 3.0| 51 14 33 62 65 753 | 70.7 | 75.7 | 0 |200| 231 | 262 | 25.7 | 2.22

15 45 180 | 3.0| 51 14 33 62 70 779 | 734 | 784 | 0 |200| 231 | 262 | 28.4 | 2.43

15 45 180 | 3.0| 51 14 33 62 75 805 | 76.0 | 81.2 | 0 |200| 231 | 262 | 31.0 | 2.59




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 81
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 45 180 | 3.0| 51 14 33 62 80 83.2 | 786 | 839 | 0 |200| 231 | 262 | 33.6 | 2.69

15 45 180 | 3.0| 51 14 33 62 85 85.8 | 81.2 | 86.7 | 0 |200| 231 | 262 | 36.2 | 2.70

15 45 180 | 3.0| 51 14 33 62 90 88.4 | 838 | 89.4 | 0 |200| 231 | 262 | 38.8 | 2.61

15 45 180 | 3.0| 51 14 33 62 95 910 | 865 | 92.2 | 0 |200| 231 | 262 | 41.5 | 2.47

6 15 45 180 | 3.0 | 51 14 33 62 100 936 | 89.1 | 949 | 0 |200| 231 | 262 | 44.1 | 2.27

15 45 180 | 3.0 | 51 14 33 62 105 96.3 | 91.7 | 97.7 | 0 |200| 231 | 262 | 46.7 | 2.02

15 45 180 | 3.0| 51 14 33 62 110 98.9 | 943 | 1004 | 0 200|231 | 262 | 49.3 | 1.74

15 45 180 | 3.0| 51 14 33 62 115 | 101.5| 96.9 | 103.2 | 0 |200| 231 | 262 | 51.9 | 1.45

15 45 180 | 3.0| 51 14 33 62 120 | 104.1 | 99.6 | 1059 | 0 |200| 231 | 262 | 54.6 | 1.18

15 50 330 20| 70 15 72 | 101 | 50 720 | 686 | 73.9 | 0 |200| 251 | 301 | 18.6 | 0.82

15 50 330 20| 70 15 72 | 101 | 55 746 | 71.3 | 76.7 | 0 |200| 251 | 301 | 21.3 | 1.05

15 50 330 20| 70 15 72 | 101 | 60 773 | 739 | 79.4 | 0 |200| 251 | 301 | 239 | 1.32

15 50 330 20| 70 15 72 | 101 | 65 799 | 765 | 822 | 0 |200| 251 | 301 | 26.5 | 1.60

15 50 330 20| 70 15 72 | 101 | 70 825 | 79.1 | 850 | 0 |200| 251 | 301 | 29.1 | 1.88

15 50 330 20| 70 15 72 | 101 | 75 851 | 81.7 | 87.7 | 0 |200| 251 | 301 | 31.7 | 2.14

15 50 330 20| 70 15 72 | 101 | 80 87.7 | 84.4 | 905 | 0 |200| 251 | 301 | 34.4 | 2.36

7 15 50 330 20| 70 15 72 | 101 | 85 904 | 87.0 | 93.2 | 0 |200| 251 | 301 | 37.0 | 2.53

15 50 330 20| 70 15 72 1101 | 90 93.0 | 89.6 | 96.0 | O |200| 251 | 301 | 39.6 | 2.65

15 50 330 20| 70 15 72 | 101 | 95 95.6 | 92.2 | 98.7 | 0 |200| 251 | 301 | 42.2 | 2.72

15 50 330 20| 70 15 72 | 101 | 100 98.2 | 948 | 101.5| 0 |200| 251 | 301 | 44.8 | 2.66

15 50 330 20| 70 15 72 |101| 105 | 100.8 | 975 | 1042 | 0 (200|251 | 301 | 475 | 2.53

15 50 330 20| 70 15 72 | 101 | 110 | 1035 100.1 | 107.0| O |200| 251 | 301 | 50.1 | 2.34

15 50 330 20| 70 15 72 | 101 | 115 | 106.1 | 102.7 | 109.7 | O [200| 251 | 301 | 52.7 | 2.11

15 50 330 20| 70 15 72 | 101 | 120 | 108.7 | 105.3 | 1125 | 0 [200| 251 | 301 | 55.3 | 1.85

15 50 300 (22| 70 16 62 95 50 715 | 679 | 73.1 | 0 |200| 247 | 295 | 17.9 | 0.89

8 15 50 300 (22| 70 16 62 95 55 741 | 706 | 75.9 | 0 |200| 247 | 295 | 20.6 | 1.13

15 50 300 (22| 70 16 62 95 60 76.7 | 73.2 | 78.6 | 0 |200| 247 | 295 | 23.2 | 1.40
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 50 300 (22| 70 16 62 95 65 79.3 | 758 | 81.4 | 0 |200| 247 | 295 | 25.8 | 1.68

15 50 300 (22| 70 16 62 95 70 82.0 | 784 | 84.1 | 0 |200| 247 | 295 | 28.4 | 1.97

15 50 300 (22| 70 16 62 95 75 846 | 81.0 | 869 | 0 |200| 247 | 295 | 31.0 | 2.22

15 50 300 (22| 70 16 62 95 80 87.2 | 83.7 | 89.6 | 0 |200| 247 | 295 | 33.7 | 2.43

15 50 300 22| 70 16 62 95 85 89.8 | 86.3 | 924 | 0 |200| 247 | 295 | 36.3 | 2.58

8 15 50 300 (22| 70 16 62 95 90 924 | 889 | 951 | O |200| 247 | 295 | 38.9 | 2.68

15 50 300 22| 70 16 62 95 95 951 | 915 | 979 | 0 |200| 247 | 295 | 415 | 2.73

15 50 300 22| 70 16 62 95 100 97.7 | 94.1 | 100.6 | O |200| 247 | 295 | 44.1 | 2.63

15 50 300 (22| 70 16 62 95 105 | 100.3 | 96.8 | 103.4 | 0 |200| 247 | 295 | 46.8 | 2.49

15 50 300 (22| 70 16 62 95 110 | 1029 | 99.4 | 106.1 | O |200| 247 | 295 | 49.4 | 2.29

15 50 300 (22| 70 16 62 95 115 | 1055 | 102.0 | 108.9 | 0 |200| 247 | 295 | 52.0 | 2.04

15 50 300 (22| 70 16 62 95 120 | 108.2 | 104.6 | 111.6 | O |200| 247 | 295 | 54.6 | 1.77

15 50 270 | 24| 70 18 53 89 50 708 | 67.1 | 721 | 0 |200| 244 | 289 | 17.1 | 0.97

15 50 270 | 24| 70 18 53 89 55 734 | 69.7 | 749 | 0 |200| 244 | 289 | 19.7 | 1.22

15 50 270 | 24| 70 18 53 89 60 76.0 | 723 | 77.6 | 0 |200| 244 | 289 | 22.3 | 1.50

15 50 270 | 24| 70 18 53 89 65 78.7 | 749 | 80.4 | 0 |200| 244 | 289 | 249 | 1.78

15 50 270 | 24| 70 18 53 89 70 813 | 775 | 83.1 | 0 |200| 244 | 289 | 27.5 | 2.06

15 50 270 | 24| 70 18 53 89 75 83.9 | 80.2 | 859 | 0 |200| 244 | 289 | 30.2 | 2.30

15 50 270 | 24| 70 18 53 89 80 86.5 | 828 | 88.6 | 0 |200| 244 | 289 | 32.8 | 2.49

9 15 50 270 | 24| 70 18 53 89 85 89.1 | 854 | 914 | 0 |200| 244 | 289 | 35.4 | 2.63

15 50 270 | 24| 70 18 53 89 90 91.8 | 88.0 | 94.1 | 0 |200| 244 | 289 | 38.0 | 2.71

15 50 270 | 24| 70 18 53 89 95 944 | 906 | 96.9 | 0 |200| 244 | 289 | 40.6 | 2.70

15 50 270 | 24| 70 18 53 89 100 97.0 | 933 | 99.6 | 0 |200| 244 | 289 | 43.3 | 2.59

15 50 270 | 24| 70 18 53 89 105 99.6 | 959 | 1024 | 0 |200| 244 | 289 | 45.9 | 2.43

15 50 270 | 24| 70 18 53 89 110 | 102.2 | 985 | 105.1| 0 |200| 244 | 289 | 48,5 | 2.21

15 50 270 | 24| 70 18 53 89 115 | 1049 | 101.1 | 1079 | 0 |200| 244 | 289 | 51.1 | 1.95

15 50 270 | 24| 70 18 53 89 120 | 1075 | 103.7 | 110.6 | O |200| 244 | 289 | 53.7 | 1.67
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 50 240 | 2.7| 70 20 42 83 50 70.0 | 66.0 | 70.9 | 0 |200| 242 | 283 | 16.0 | 1.07

15 50 240 | 2.7| 70 20 42 83 55 72.6 | 686 | 73.6 | 0 |200| 242 | 283 | 18.6 | 1.34

15 50 240 | 2.7| 70 20 42 83 60 752 | 71.2 | 76.4 | 0 |200| 242 | 283 | 21.2 | 1.62

15 50 240 | 2.7| 70 20 42 83 65 778 | 739 | 79.2 | 0 |200| 242 | 283 | 23.9 | 1.90

15 50 240 | 2.7| 70 20 42 83 70 804 | 765 | 81.9 | 0 |200| 242 | 283 | 26.5 | 2.17

15 50 240 | 2.7| 70 20 42 83 75 83.1 | 79.1 | 847 | 0 |200| 242 | 283 | 29.1 | 2.39

15 50 240 | 2.7| 70 20 42 83 80 85.7 | 81.7 | 87.4 | 0 |200| 242 | 283 | 31.7 | 2.56

10 15 50 240 | 2.7| 70 20 42 83 85 88.3 | 84.3 | 90.2 | 0 |200| 242 | 283 | 34.3 | 2.67

15 50 240 | 2.7| 70 20 42 83 90 90.9 | 87.0 | 929 | 0 |200| 242 | 283 | 37.0 | 2.73

15 50 240 | 2.7| 70 20 42 83 95 935 | 89.6 | 957 | 0 |200| 242 | 283 | 39.6 | 2.66

15 50 240 | 2.7| 70 20 42 83 100 96.2 | 92.2 | 98.4 | 0 |200| 242 | 283 | 42.2 | 2.53

15 50 240 | 2.7| 70 20 42 83 105 98.8 | 948 | 101.2 | 0 |200| 242 | 283 | 448 | 2.34

15 50 240 | 2.7| 70 20 42 83 110 | 1014 | 974 | 103.9| 0 |200| 242 | 283 | 47.4 | 2.10

15 50 240 | 2.7| 70 20 42 83 115 | 104.0 | 100.1 | 106.7 | 0 |200| 242 | 283 | 50.1 | 1.83

15 50 240 | 2.7| 70 20 42 83 120 | 106.6 | 102.7 | 109.4 | 0 |200| 242 | 283 | 52.7 | 1.55

15 50 210 | 31| 70 23 32 78 50 689 | 647 | 69.4 | 0 |200| 239 | 278 | 147 | 1.22

15 50 210 {3.1| 70 23 32 78 55 715 | 673 | 721 | 0 |200| 239 | 278 | 17.3 | 1.49

15 50 210 {3.1| 70 23 32 78 60 741 | 699 | 749 | 0 |200| 239 | 278 | 19.9 | 1.78

15 50 210 {3.1| 70 23 32 78 65 76.7 | 725 | 77.6 | 0 |200| 239 | 278 | 22.5 | 2.05

15 50 210 {3.1| 70 23 32 78 70 794 | 751 | 804 | 0 |[200| 239 | 278 | 25.1 | 2.30

11 15 50 210 | 31| 70 23 32 78 75 820 | 778 | 83.1 | 0 |200| 239 | 278 | 27.8 | 2.49

15 50 210 | 31| 70 23 32 78 80 846 | 804 | 859 | 0 |200| 239 | 278 | 30.4 | 2.63

15 50 210 | 31| 70 23 32 78 85 87.2 | 83.0 | 88.6 | 0 |200| 239 | 278 | 33.0 | 2.71

15 50 210 | 31| 70 23 32 78 90 89.8 | 856 | 914 | 0 |200| 239 | 278 | 35.6 | 2.69

15 50 210 | 31| 70 23 32 78 95 925 | 88.2 | 941 | 0 |200| 239 | 278 | 38.2 | 2.59

15 50 210 | 31| 70 23 32 78 100 951 | 909 | 96.9 | 0 |200| 239 | 278 | 40.9 | 2.43

15 50 210 | 31| 70 23 32 78 105 97.7 | 935 | 99.6 | 0 |200| 239 | 278 | 435 | 2.21




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 84
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 50 210 | 31| 70 23 32 78 110 | 100.3 | 96.1 | 1024 | 0 |200| 239 | 278 | 46.1 | 1.95

11 15 50 210 | 31| 70 23 32 78 115 | 1029 | 98.7 | 105.1| 0 |200| 239 | 278 | 48.7 | 1.67

15 50 210 | 31| 70 23 32 78 120 | 105.6 | 101.3 | 107.9 | 0 |200| 239 | 278 | 51.3 | 1.39

15 55 350 {23| 70 14 78 | 106 | 50 72.3 | 69.1 | 744 | 0 |200| 253 | 306 | 14.1 | 0.79

15 55 350 23| 70 14 78 | 106 | 55 750 | 717 | 77.2 | 0 |200| 253 | 306 | 16.7 | 1.02

15 55 350 23| 70 14 78 | 106 | 60 776 | 743 | 79.9 | 0 |200| 253 | 306 | 19.3 | 1.27

15 55 350 23| 70 14 78 | 106 | 65 80.2 | 76.9 | 82.7 | 0 |200| 253 | 306 | 21.9 | 1.55

15 55 350 23| 70 14 78 | 106 | 70 82.8 | 795 | 854 | 0 |200| 253 | 306 | 24.5 | 1.83

15 55 350 {23| 70 14 78 | 106 | 75 854 | 82.2 | 882 | 0 |200| 253 | 306 | 27.2 | 2.10

15 55 350 23| 70 14 78 | 106 | 80 88.1 | 848 | 90.9 | 0 |200| 253 | 306 | 29.8 | 2.33

12 15 55 350 {23| 70 14 78 | 106 | 85 90.7 | 87.4 | 93.7 | 0 |200| 253 | 306 | 32.4 | 251

15 55 350 {23| 70 14 78 | 106 | 90 93.3 | 90.0 | 96.4 | O |200| 253 | 306 | 35.0 | 2.63

15 55 350 {23| 70 14 78 | 106 | 95 959 | 926 | 99.2 | 0 |200| 253 | 306 | 37.6 | 2.71

15 55 350 {23| 70 14 78 | 106 | 100 985 | 953 | 101.9| 0 |200| 253 | 306 | 40.3 | 2.67

15 55 350 {23| 70 14 78 | 106 | 105 | 101.2| 979 | 1047 | O [200| 253 | 306 | 42.9 | 2.55

15 55 350 {23| 70 14 78 | 106 | 110 | 103.8 | 100.5 | 1074 | O [200| 253 | 306 | 45.5 | 2.37

15 55 350 23| 70 14 78 | 106 | 115 | 106.4 | 103.1 | 110.2 | O [(200| 253 | 306 | 48.1 | 2.15

15 55 350 23| 70 14 78 | 106 | 120 | 109.0 | 105.7 | 1129 | 0 [200| 253 | 306 | 50.7 | 1.89

15 55 320 | 25| 70 15 68 99 50 718 | 684 | 73.7 | 0 |200| 250 | 299 | 13.4 | 0.84

15 55 320 | 25| 70 15 68 99 55 745 | 71.0 | 76.4 | 0 |200| 250 | 299 | 16.0 | 1.08

15 55 320 | 25| 70 15 68 99 60 771 | 73.7 | 79.2 | 0 |200| 250 | 299 | 18.7 | 1.34

15 55 320 | 25| 70 15 68 99 65 79.7 | 76.3 | 81.9 | 0 |200| 250 | 299 | 21.3 | 1.62

13 15 55 320 | 25| 70 15 68 99 70 823 | 789 | 84.7 | 0 |200| 250 | 299 | 239 | 1.91

15 55 320 | 25| 70 15 68 99 75 849 | 815 | 874 | 0 |200| 250 | 299 | 26.5 | 2.17

15 55 320 | 25| 70 15 68 99 80 87.6 | 84.1 | 90.2 | 0 |200| 250 | 299 | 29.1 | 2.38

15 55 320 | 25| 70 15 68 99 85 90.2 | 86.8 | 929 | 0 |200| 250 | 299 | 31.8 | 2.55

15 55 320 | 25| 70 15 68 99 90 92.8 | 89.4 | 957 | 0 |200| 250 | 299 | 34.4 | 2.66




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 85
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 55 320 | 25| 70 15 68 99 95 954 | 920 | 984 | 0 |200| 250 | 299 | 37.0 | 2.73

15 55 320 | 25| 70 15 68 99 100 98.0 | 946 | 101.2 | 0 |200| 250 | 299 | 39.6 | 2.65

13 15 55 320 | 25| 70 15 68 99 105 | 100.7 | 97.2 | 103.9| 0 |200| 250 | 299 | 42.2 | 251

15 55 320 | 25| 70 15 68 99 110 | 103.3 | 99.9 | 106.7 | 0 |200| 250 | 299 | 449 | 2.32

15 55 320 | 25| 70 15 68 99 115 | 1059 | 1025 | 109.4 | 0 |200| 250 | 299 | 47.5 | 2.09

15 55 320 | 25| 70 15 68 99 120 | 1085 | 105.1 | 112.2 | 0 |200| 250 | 299 | 50.1 | 1.82

15 55 290 | 2.7| 70 17 59 93 50 713 | 67.7 | 728 | 0 |200| 246 | 293 | 12.7 | 0.91

15 55 290 | 2.7| 70 17 59 93 55 739 | 70.3 | 755 | 0 |200| 246 | 293 | 15.3 | 1.16

15 55 290 | 2.7| 70 17 59 93 60 765 | 729 | 783 | 0 |200| 246 | 293 | 179 | 1.43

15 55 290 | 2.7| 70 17 59 93 65 791 | 755 | 81.1 | 0 |200| 246 | 293 | 20.5 | 1.72

15 55 290 | 2.7| 70 17 59 93 70 817 | 781 | 83.8 | 0 |200| 246 | 293 | 23.1 | 1.99

15 55 290 | 2.7| 70 17 59 93 75 844 | 808 | 86.6 | O |200| 246 | 293 | 25.8 | 2.24

15 55 290 | 2.7| 70 17 59 93 80 87.0 | 834 | 89.3 | 0 |200| 246 | 293 | 28.4 | 2.45

14 15 55 290 | 2.7| 70 17 59 93 85 89.6 | 86.0 | 921 | 0 |200| 246 | 293 | 31.0 | 2.60

15 55 290 | 2.7| 70 17 59 93 90 92.2 | 886 | 948 | 0 |200| 246 | 293 | 33.6 | 2.69

15 55 290 | 2.7| 70 17 59 93 95 948 | 91.2 | 976 | 0 |200| 246 | 293 | 36.2 | 2.72

15 55 290 | 2.7| 70 17 59 93 100 975 | 939 | 100.3| 0 |200| 246 | 293 | 38.9 | 2.62

15 55 290 | 2.7| 70 17 59 93 105 | 100.1 | 96.5 | 103.1 | O |200| 246 | 293 | 41.5 | 2.47

15 55 290 | 2.7| 70 17 59 93 110 | 102.7 | 99.1 | 105.8 | 0 |200| 246 | 293 | 44.1 | 2.26

15 55 290 | 2.7| 70 17 59 93 115 | 105.3 | 101.7 | 108.6 | O |200| 246 | 293 | 46.7 | 2.02

15 55 290 | 2.7| 70 17 59 93 120 | 1079 | 1043 | 111.3 | 0 |200| 246 | 293 | 49.3 | 1.74

15 55 260 | 31| 70 19 49 87 50 705 | 66.7 | 71.7 | 0 |200| 243 | 287 | 11.7 | 1.00

15 55 260 | 31| 70 19 49 87 55 732 | 694 | 745 | 0 |200| 243 | 287 | 14.4 | 1.26

15 15 55 260 | 31| 70 19 49 87 60 758 | 720 | 77.2 | 0 |200| 243 | 287 | 17.0 | 1.54

15 55 260 | 31| 70 19 49 87 65 784 | 746 | 80.0 | 0 |200| 243 | 287 | 19.6 | 1.82

15 55 260 | 31| 70 19 49 87 70 810 | 77.2 | 827 | 0 |200| 243 | 287 | 22.2 | 2.09

15 55 260 | 31| 70 19 49 87 75 83.6 | 798 | 855 | 0 |200| 243 | 287 | 24.8 | 2.33




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 86
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 55 260 | 31| 70 19 49 87 80 86.3 | 825 | 88.2 | 0 |200| 243 | 287 | 27.5 | 251

15 55 260 | 31| 70 19 49 87 85 88.9 | 851 | 91.0 | O |200| 243 | 287 | 30.1 | 2.64

15 55 260 | 31| 70 19 49 87 90 915 | 87.7 | 93.7 | 0 |200| 243 | 287 | 32.7 | 2.72

15 55 260 | 31| 70 19 49 87 95 941 | 90.3 | 96,5 | 0 |200| 243 | 287 | 35.3 | 2.69

15 15 55 260 { 31| 70 19 49 87 100 96.7 | 929 | 99.2 | 0 |200| 243 | 287 | 37.9 | 2.57

15 55 260 | 31| 70 19 49 87 105 994 | 95.6 | 102.0| 0 |200| 243 | 287 | 40.6 | 2.40

15 55 260 | 31| 70 19 49 87 110 | 102.0 | 98.2 | 104.7 | 0 |200| 243 | 287 | 43.2 | 2.18

15 55 260 { 31| 70 19 49 87 115 | 104.6 | 100.8 | 107.5| 0 |200| 243 | 287 | 45.8 | 1.92

15 55 260 | 31| 70 19 49 87 120 | 107.2 | 103.4 | 110.3 | 0 |200| 243 | 287 | 48.4 | 1.64

15 55 230 | 35| 70 21 39 82 50 69.6 | 656 | 704 | 0 |200| 241 | 282 | 10.6 | 1.11

15 55 230 | 35| 70 21 39 82 55 72.3 | 68.2 | 73.2 | 0 |200| 241 | 282 | 13.2 | 1.38

15 55 230 | 35| 70 21 39 82 60 749 | 708 | 75.9 | 0 |200| 241 | 282 | 15.8 | 1.67

15 55 230 | 35| 70 21 39 82 65 775 | 734 | 787 | 0 |200| 241 | 282 | 18.4 | 1.95

15 55 230 | 35| 70 21 39 82 70 80.1 | 76.1 | 81.4 | 0 |200| 241|282 | 21.1 | 221

15 55 230 | 35| 70 21 39 82 75 82.7 | 78.7 | 84.2 | 0 |200| 241 | 282 | 23.7 | 2.42

15 55 230 | 35| 70 21 39 82 80 854 | 813 | 869 | 0 |200| 241 | 282 | 26.3 | 2.58

16 15 55 230 | 35| 70 21 39 82 85 88.0 | 839 | 89.7 | 0 |200| 241 | 282 | 28.9 | 2.68

15 55 230 | 35| 70 21 39 82 90 90.6 | 865 | 924 | 0 |200| 241 | 282 | 315 | 2.72

15 55 230 | 35| 70 21 39 82 95 932 | 89.2 | 95.2 | 0 |200| 241 | 282 | 34.2 | 2.64

15 55 230 | 35| 70 21 39 82 100 958 | 91.8 | 979 | 0 |200| 241 | 282 | 36.8 | 2.50

15 55 230 | 35| 70 21 39 82 105 985 | 944 | 100.7| 0 |200| 241 | 282 | 39.4 | 2.30

15 55 230 | 35| 70 21 39 82 110 | 101.1| 970 | 1034 | 0 |200| 241 | 282 | 42.0 | 2.05

15 55 230 | 35| 70 21 39 82 115 | 103.7 | 99.6 | 106.2 | O |200| 241 | 282 | 446 | 1.78

15 55 230 | 35| 70 21 39 82 120 | 106.3 | 102.3 | 108.9 | 0 |200| 241 | 282 | 47.3 | 1.50

15 60 340 | 2.8 | 80 19 70 | 108 | 50 722 | 689 | 742 | 0 |200| 254 | 308 | 89 | 0.81

17 15 60 340 | 2.8 | 80 19 70 | 108 | 55 748 | 715 | 76.9 | 0 |200| 254 | 308 | 115 | 1.04

15 60 340 | 2.8 | 80 19 70 | 108 | 60 774 | 741 | 79.7 | 0 |200| 254 | 308 | 14.1 | 1.30




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 60 |340]28| 80 | 19 | 70 |108| 65 | 80.0 | 76.7 | 825 | 0 |200] 254 | 308 | 16.7 | 1.58

15 60 |340]28] 80 | 19 | 70 |108| 70 | 827 | 79.3 | 852 | 0 |200] 254 | 308 | 19.3 | 1.86

15 60 |340]28] 80 | 19 | 70 |108| 75 | 853 | 82.0 | 88.0 | 0 |200] 254 | 308 | 22.0 | 2.13

15 60 |340]28] 80 | 19 | 70 |108| 80 | 87.9 | 846 | 90.7 | 0 |200] 254 | 308 | 24.6 | 2.35

15 60 |340]28]| 80 | 19 | 70 |108| 85 | 905 | 87.2 | 935 | 0 |200] 254 | 308 | 27.2 | 2.52

17 15 60 |340]28]| 80 | 19 | 70 |108| 90 | 93.1 | 89.8 | 96.2 | 0 |200] 254 | 308 | 29.8 | 2.64
15 60 |340]28] 80 | 19 | 70 |108| 95 | 958 | 92.4 | 99.0 | 0 |200] 254 | 308 | 32.4 | 2.71

15 60 |340]28]| 80 | 19 | 70 |108| 100 | 98.4 | 95.1 | 101.7 | 0 |200] 254 | 308 | 35.1 | 2.67

15 60 |340|28| 80 | 19 | 70 |108| 105 | 101.0| 97.7 | 1045 | 0 |200] 254 | 308 | 37.7 | 2.54

15 60 |340]28| 80 | 19 | 70 |108| 110 | 103.6 ] 100.3 ] 107.2 | 0 |200] 254 | 308 | 40.3 | 2.36

15 60 |340]28| 80 | 19 | 70 |108| 115 | 106.2] 102.9 [ 110.0 | 0 |200] 254 | 308 | 42.9 | 2.13

15 60 |340]28| 80 | 19 | 70 |108| 120 | 108.9] 1055 112.7 | 0 |200] 254 | 308 | 45.5 | 1.87

15 60 |310]30| 80 | 21 | 61 |102| 50 | 717 | 682 | 73.4 | 0 |200| 251|302 | 8.2 |o0.87

15 60 |310]30| 80 | 21 | 61 |102| 55 | 743 | 708 | 76.2 | 0 |200] 251 | 302 | 10.8 | 1.11

15 60 |310]30| 80 | 21 | 61 |102| 60 | 769 | 73.4 | 78.9 | 0 |200]| 251 | 302 | 13.4 | 1.37

15 60 |310]30| 80 | 21 | 61 |102| 65 | 795 | 76.0 | 81.7 | 0 |200] 251 | 302 | 16.0 | 1.66

15 60 |310]30] 80 | 21 | 61 |102| 70 | 821 | 78.7 | 84.4 | 0 |200] 251 | 302 | 18.7 | 1.94

15 60 |310]30] 80 | 21 | 61 |102| 75 | 848 | 81.3 | 87.2 | 0 |200] 251 | 302 | 21.3 | 2.19

15 60 |310]30] 80 | 21 | 61 |102| 80 | 874 | 83.9 | 89.9 | 0 |200] 251 | 302 | 23.9 | 2.41

18 15 60 |310]30] 80 | 21 | 61 |102| 85 | 90.0 | 865 | 92.7 | 0 |200] 251 | 302 | 26.5 | 2.56
15 60 |310]30| 80 | 21 | 61 |102| 90 | 926 | 89.1 | 95.4 | 0 |200] 251 | 302 | 29.1 | 2.67

15 60 |310]30| 80 | 21 | 61 |102| 95 | 952 | 91.8 | 982 | 0 |200] 251 | 302 | 31.8 | 2.73

15 60 |310]30| 80 | 21 | 61 |1202| 100 | 97.9 | 94.4 [ 100.9 | 0 |200] 251 | 302 | 34.4 | 2.64

15 60 |310]30| 80 | 21 | 61 |102| 105 | 1005] 97.0 | 103.7 | 0 |200] 251 | 302 | 37.0 | 2.50

15 60 |310]30| 80 | 21 | 61 |102| 110 | 103.1] 99.6 | 106.4 | 0 |200] 251 | 302 | 39.6 | 2.31

15 60 |310]30| 80 | 21 | 61 |102| 115 | 105.7 ] 102.2 | 109.2 | 0 |200] 251 | 302 | 42.2 | 2.07

15 60 |310]30| 80 | 21 | 61 |102| 120 | 108.3] 104.9 | 111.9 | 0 |200] 251 | 302 | 44.9 | 1.80
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 60 |280]34| 80 | 23 | 50 | 96 | 50 | 71.0 | 67.4 | 725 | 0 |200| 248 | 296 | 7.4 |0.94

15 60 |280]34| 80 | 23 | 50 | 96 | 55 | 737 | 70.0 | 75.2 | 0 |200] 248 | 296 | 10.0 | 1.19

15 60 |280]34| 80 | 23 | 50 | 96 | 60 | 763 | 726 | 78.0 | 0 |200]| 248 | 296 | 12.6 | 1.47

15 60 |280]34| 80 | 23 | 50 | 96 | 65 | 789 | 752 | 80.7 | 0 |200]| 248 | 296 | 15.2 | 1.75

15 60 |280]34] 80 | 23 | 50 | 96| 70 | 815 | 77.9 | 835 | 0 |200] 248 | 296 | 17.9 | 2.03

15 60 |280]34] 80 | 23 | 50 | 96| 75 | 84.1 | 805 | 86.2 | 0 |200] 248 | 296 | 20.5 | 2.27

15 60 |280]34] 80 | 23 | 50 | 96 | 80 | 86.8 | 83.1 | 89.0 | 0 |200] 248 | 296 | 23.1 | 2.47

19 15 60 |280]34| 80 | 23 | 50 | 96 | 85 | 89.4 | 857 | 91.7 | 0 |200] 248 | 296 | 25.7 | 2.61
15 60 |280|34| 80 | 23 | 50 | 96 | 90 | 92.0 | 88.3 | 945 | 0 |200] 248 | 296 | 28.3 | 2.70

15 60 |280]34| 80 | 23 | 50 | 96 | 95 | 946 | 91.0 | 97.2 | 0 |200] 248 | 296 | 31.0 | 2.71

15 60 |280]34| 80 | 23 | 50 | 96 | 100 | 97.2 | 93.6 | 100.0 | 0 |200] 248 | 296 | 33.6 | 2.61

15 60 |280]34| 80 | 23 | 50 | 96 | 105 | 99.9 | 96.2 | 102.7 | 0 |200] 248 | 296 | 36.2 | 2.45

15 60 |280]34| 80 | 23 | 50 | 96 | 110 | 1025] 98.8 | 1055 | 0 |200] 248 | 296 | 38.8 | 2.24

15 60 |280]34| 80 | 23 | 50 | 96 | 115 | 105.1] 101.4 | 108.2 | 0 |200]| 248 | 296 | 41.4 | 1.98

15 60 |280]34| 80 | 23 | 50 | 96 | 120 | 107.7 ] 104.1 | 111.0 | 0 |200] 248 | 296 | 44.1 | 1.71

15 60 |250]38| 80 | 26 | 40 | 91 | 50 | 703 | 66.4 | 7.3 | 0 [200| 246 | 201 | 6.4 |1.04

15 60 |250]38]| 80 | 26 | 40 | 91 | 55 | 729 | 69.0 | 741 | 0 |200] 246 | 201 | 9.0 |1.30

15 60 |250]38]| 80 | 26 | 40 | 91| 60 | 755 | 716 | 76.8 | 0 |200] 246 | 291 | 11.6 | 1.58

15 60 |250]38]| 80 | 26 | 40 | 91| 65 | 781 | 742 | 79.6 | 0 |200] 246 | 291 | 14.2 | 1.86

15 60 |250]38]| 80 | 26 | 40 | 91| 70 | 807 | 76.9 | 82.3 | 0 |200] 246 | 291 | 16.9 | 2.13

20 15 60 |250|38| 80 | 26 | 40 | 91| 75 | 834 | 795 | 85.1 | 0 |200] 246 | 291 | 19.5 | 2.36
15 60 |250]38| 80 | 26 | 40 | 91 | 80 | 86.0 | 82.1 | 87.8 | 0 |200] 246 | 291 | 22.1 | 2.53

15 60 |250]38| 80 | 26 | 40 | 91 | 85 | 88.6 | 84.7 | 90.6 | 0 |200] 246 | 291 | 24.7 | 2.65

15 60 |250]38| 80 | 26 | 40 | 91 | 90 | 912 | 87.3 | 93.3 | 0 |200] 246 | 201 | 27.3 | 2.72

15 60 |250]38| 80 | 26 | 40 | 91 | 95 | 938 | 90.0 | 96.1 | 0 |200] 246 | 291 | 30.0 | 2.67

15 60 |250]38| 80 | 26 | 40 | 91 | 100 | 965 | 92.6 | 98.8 | 0 |200] 246 | 291 | 32.6 | 2.55

15 60 |250]38| 80 | 26 | 40 | 91 | 105 | 99.1 | 952 [ 101.6 | 0 |200] 246 | 291 | 35.2 | 2.37
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 60 250 | 3.8 | 80 26 40 91 110 | 101.7 | 978 | 1043 | 0 |200| 246 | 291 | 37.8 | 2.14

20 15 60 250 | 3.8 | 80 26 40 91 115 | 104.3 | 100.4 | 107.1 | O |200| 246 | 291 | 40.4 | 1.87

15 60 250 | 3.8 | 80 26 40 91 120 | 106.9 | 103.1 | 109.8 | 0 |200| 246 | 291 | 43.1 | 1.59

15 60 220 | 4.3 | 78 28 30 85 50 69.3 | 651 | 69.9 | 0 |200| 243 | 285 | 5.1 | 1.17

15 60 220 | 4.3 | 78 28 30 85 55 719 | 678 | 727 | 0 |200| 243|285 | 7.8 | 1.44

15 60 220 | 4.3 | 78 28 30 85 60 745 | 704 | 75.4 | 0 |200| 243 | 285 | 10.4 | 1.72

15 60 220 | 4.3 | 78 28 30 85 65 771 | 73.0 | 78.2 | 0 |200| 243 | 285 | 13.0 | 2.00

15 60 220 | 4.3 | 78 28 30 85 70 79.8 | 756 | 80.9 | 0 |200| 243 | 285 | 15.6 | 2.25

15 60 220 | 4.3 | 78 28 30 85 75 824 | 782 | 83.7 | 0 |200| 243 | 285 | 18.2 | 2.46

15 60 220 | 4.3 | 78 28 30 85 80 85.0 | 809 | 864 | 0 |200| 243 | 285 | 20.9 | 2.60

21 15 60 220 | 4.3 | 78 28 30 85 85 87.6 | 835 | 89.2 | 0 |200| 243 | 285 | 23,5 | 2.70

15 60 220 | 4.3 | 78 28 30 85 90 90.2 | 86.1 | 919 | 0 |200| 243 | 285 | 26.1 | 2.70

15 60 220 | 4.3 | 78 28 30 85 95 92.9 | 88.7 | 94.7 | 0 |200| 243 | 285 | 28.7 | 2.61

15 60 220 | 4.3 | 78 28 30 85 100 955 | 91.3 | 974 | 0 |200| 243 | 285 | 31.3 | 2.46

15 60 220 | 4.3 | 78 28 30 85 105 98.1 | 940 | 100.2 | 0 |200| 243 | 285 | 34.0 | 2.26

15 60 220 | 4.3 | 78 28 30 85 110 | 100.7 | 96.6 | 1029 | 0 |200| 243 | 285 | 36.6 | 2.00

15 60 220 | 4.3 | 78 28 30 85 115 | 103.3 | 99.2 | 105.7 | 0 |200| 243 | 285 | 39.2 | 1.73

15 60 220 | 4.3 | 78 28 30 85 120 | 106.0 | 101.8 | 108.4 | O |200| 243 | 285 | 41.8 | 1.44

15 65 330 {34 | 90 25 62 | 111 | 50 720 | 686 | 73.9 | 0 |200| 255|311 | 3.6 | 0.83

15 65 330 {34 | 90 25 62 | 111 | 55 746 | 71.3 | 76.7 | 0 |200| 255 | 311 | 6.3 | 1.07

15 65 330 34| 90 25 62 | 111 | 60 773 | 739 | 794 | 0 |200| 255|311 | 89 | 1.33

15 65 330 34| 90 25 62 | 111 | 65 79.9 | 765 | 822 | 0 |200| 255 | 311 | 115 | 161

22 15 65 330 | 34| 90 25 62 | 111 | 70 825 | 79.1 | 85.0 | 0 |200| 255 | 311 | 14.1 | 1.89

15 65 330 34| 90 25 62 | 111 | 75 85.1 | 81.7 | 87.7 | 0 |200| 255 | 311 | 16.7 | 2.15

15 65 330 | 34| 90 25 62 | 111 | 80 87.7 | 84.4 | 905 | 0 |200| 255 | 311 | 194 | 2.37

15 65 330 34| 90 25 62 | 111 | 85 904 | 87.0 | 93.2 | 0 |200| 255 | 311 | 22.0 | 254

15 65 330 | 34| 90 25 62 | 111 | 90 93.0 | 89.6 | 96.0 | O |200| 255 | 311 | 24.6 | 2.65
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 65 |330]34] 90 | 25 | 62 |111| 95 | 956 | 922 | 98.7 | 0 |200] 255 | 311 | 27.2 | 2.72

15 65 |330]34] 90 | 25 | 62 |111| 100 | 98.2 | 94.8 | 101.5 | 0 |200] 255 | 311 | 29.8 | 2.66

- 15 65 |330]34] 90 | 25 | 62 |111| 105 | 1008 | 975 | 1042 | 0 |200] 255 | 311 | 32.5 | 2.53
15 65 |330]34| 90 | 25 | 62 |111| 110 | 103.5] 100.1 | 107.0 | 0 |200] 255 | 311 | 35.1 | 2.34

15 65 |330]34] 90 | 25 | 62 | 111 115 | 106.1 ] 102.7 [ 109.7 | 0 |200] 255 | 311 | 37.7 | 2.11

15 65 |330]34] 90 | 25 | 62 | 111 120 | 108.7] 1053 | 1125 | 0 |200] 255 | 311 | 40.3 | 1.85

15 65 |300]37] 90 | 27 | 52 |106| 50 | 725 | 67.9 | 73.1 | 0 |200] 253 | 306 | 2.9 |o0.89

15 65 |300]37] 90 | 27 | 52 |106| 55 | 741 | 706 | 75.9 | 0 |200]| 253 | 306 | 5.6 |1.14

15 65 |300]37] 90 | 27 | 52 |106| 60 | 767 | 732 | 786 | 0 |200| 253 | 306 | 8.2 |1.41

15 65 |300]37] 90 | 27 | 52 |106| 65 | 793 | 758 | 81.4 | 0 |200]| 253 | 306 | 10.8 | 1.69

15 65 |300]37] 90 | 27 | 52 |106| 70 | 820 | 78.4 | 841 | 0 |200| 253 | 306 | 13.4 | 1.97

15 65 |300]37] 90 | 27 | 52 |106| 75 | 846 | 81.0 | 86.9 | 0 |200]| 253 | 306 | 16.0 | 2.22

15 65 |300]37] 90 | 27 | 52 |106| 80 | 87.2 | 837 | 89.6 | 0 |200]| 253 | 306 | 18.7 | 2.43

23 15 65 |300]37] 90 | 27 | 52 |106| 85 | 89.8 | 86.3 | 92.4 | 0 |200]| 253 | 306 | 21.3 | 2.58
15 65 |300]37] 90 | 27 | 52 |106| 90 | 92.4 | 889 | 95.1 | 0 |200]| 253 | 306 | 23.9 | 2.68

15 65 |300]37] 90 | 27 | 52 |106| 95 | 951 | 915 [ 97.9 | 0 |200]| 253 | 306 | 26.5 | 2.72

15 65 |300]37] 90 | 27 | 52 |106| 100 | 97.7 | 94.1 | 100.6 | 0 |200] 253 | 306 | 29.1 | 2.63

15 65 |300]37] 90 | 27 | 52 |106| 105 | 1003 | 96.8 | 103.4 | 0 |200] 253 | 306 | 31.8 | 2.48

15 65 |300]37] 90 | 27 | 52 | 106 110 | 102.9] 99.4 | 106.1 | 0 |200] 253 | 306 | 34.4 | 2.28

15 65 |300]37] 90 | 27 | 52 |106]| 115 | 1055 ] 102.0 | 108.9 | 0 |200] 253 | 306 | 37.0 | 2.04

15 65 |300]37] 90 | 27 | 52 |106| 120 | 108.2] 104.6 | 111.6 | 0 |200]| 253 | 306 | 39.6 | 1.77

15 65 |270]41] 90 | 30 | 41 |101| 50 | 708 | 67.1 | 72.1 | 0 |200] 250 [ 301 | 2.1 |o0.98

15 65 |270]41] 90 | 30 | 41 |101| 55 | 734 | 69.7 | 749 | 0 |200] 250 | 301 | 4.7 |1.23

o 15 65 |270]41] 90 | 30 | 41 |101| 60 | 760 | 723 | 77.6 | 0 |200] 250 [ 301 | 7.3 | 151
15 65 |270]41] 90 | 30 | 41 |101| 65 | 787 | 749 | 80.4 | 0 |200] 250 [ 301 | 9.9 |1.79

15 65 |270]41] 90 | 30 | 41 |101| 70 | 813 | 775 | 831 | 0 |200] 250 | 301 | 12.5 | 2.07

15 65 |270]41] 90 | 30 | 41 |[101| 75 | 839 | 80.2 | 85.9 | 0 |200] 250 | 301 | 15.2 | 2.30
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 65 270 | 41| 90 30 41 | 101 | 80 86.5 | 828 | 88.6 | 0 |200| 250 | 301 | 17.8 | 2.49

15 65 270 | 41| 90 30 41 | 101 | 85 89.1 | 854 | 914 | 0 |200| 250 | 301 | 20.4 | 2.63

15 65 270 | 41| 90 30 41 | 101 | 90 91.8 | 88.0 | 94.1 | 0 |200| 250 | 301 | 23.0 | 2.71

15 65 270 | 41| 90 30 41 | 101 | 95 944 | 906 | 96.9 | 0 |200| 250 | 301 | 25.6 | 2.69

24 15 65 270 | 41| 90 30 41 | 101 | 100 97.0 | 93.3 | 99.6 | 0 |200| 250 | 301 | 28.3 | 2.59

15 65 270 | 41| 90 30 41 | 101 | 105 99.6 | 959 | 1024 | 0 |200| 250 | 301 | 30.9 | 2.42

15 65 270 | 41| 90 30 41 | 101 | 110 | 102.2 | 985 | 1051 | 0 |200| 250 | 301 | 335 | 2.21

15 65 270 | 41| 90 30 41 | 101 | 115 | 1049 | 101.1| 1079 | 0 |200| 250 | 301 | 36.1 | 1.95

15 65 270 | 41| 90 30 41 | 101 | 120 | 107.5| 103.7 | 1106 | 0 |200| 250 | 301 | 38.7 | 1.67

15 65 240 | 4.6 | 88 32 31 95 50 70.0 | 66.0 | 709 | 0 |200| 248 | 295 | 1.0 | 1.08

15 65 240 | 4.6 | 88 32 31 95 55 72.6 | 686 | 73.6 | 0 |200| 248 | 295 | 3.6 | 1.35

15 65 240 | 4.6 | 88 32 31 95 60 752 | 71.2 | 76.4 | 0 |200| 248 | 295 | 6.2 | 1.63

15 65 240 | 4.6 | 88 32 31 95 65 778 | 739 | 79.2 | 0 |200| 248 | 295 | 89 | 191

15 65 240 | 4.6 | 88 32 31 95 70 804 | 765 | 819 | 0 |200| 248 | 295 | 11.5 | 2.17

15 65 240 | 4.6 | 88 32 31 95 75 83.1 | 79.1 | 84.7 | 0 |200| 248 | 295 | 14.1 | 2.39

15 65 240 | 4.6 | 88 32 31 95 80 85.7 | 81.7 | 87.4 | 0 |200| 248 | 295 | 16.7 | 2.56

25 15 65 240 | 4.6 | 88 32 31 95 85 88.3 | 84.3 | 90.2 | 0 |200| 248 | 295 | 19.3 | 2.67

15 65 240 | 4.6 | 88 32 31 95 90 90.9 | 87.0 | 929 | 0 |200| 248 | 295 | 22.0 | 2.72

15 65 240 | 4.6 | 88 32 31 95 95 935 | 89.6 | 957 | O |200| 248 | 295 | 24.6 | 2.65

15 65 240 | 4.6 | 88 32 31 95 100 96.2 | 92.2 | 98.4 | 0 |200| 248 | 295 | 27.2 | 2.52

15 65 240 | 4.6 | 88 32 31 95 105 98.8 | 948 | 101.2 | 0 |200| 248 | 295 | 29.8 | 2.33

15 65 240 | 4.6 | 88 32 31 95 110 | 1014 | 974 | 103.9| 0 |200| 248 | 295 | 32.4 | 2.10

15 65 240 | 4.6 | 88 32 31 95 115 | 104.0 | 100.1 | 106.7 | 0 |200| 248 | 295 | 35.1 | 1.83

15 65 240 | 4.6 | 88 32 31 95 120 | 106.6 | 102.7 | 109.4 | 0 |200| 248 | 295 | 37.7 | 1.54

15 70 350 | 3.7| 100 | 29 63 | 120 | 50 723 | 69.1 | 744 | 0 |200| 260 | 320 | 0.9 | 0.80

26 15 70 350 | 3.7| 100 | 29 63 | 120 | 55 750 | 717 | 77.2 | 0 |200| 260 | 320 | 1.7 | 1.03

15 70 350 | 3.7| 100 | 29 63 | 120 | 60 776 | 743 | 79.9 | 0 |200| 260 | 320 | 4.3 | 1.29
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 70 |350]37] 100 | 29 | 63 |120] 65 | 802 | 76.9 | 82.7 | 0 |200] 260|320 | 6.9 |1.56

15 70 |350]3.7] 1200 | 29 | 63 |120] 70 | 828 | 795 | 85.4 | 0 |200] 260|320 | 9.5 |1.85

15 70 |350]37] 100 | 29 | 63 |120] 75 | 854 | 822 | 882 | 0 |200] 260 | 320 | 12.2 | 2.11

15 70 |350]37] 100 | 290 | 63 [120] 80 | 88.1 | 84.8 | 90.9 | 0 [200] 260|320 | 14.8 | 2.34

15 70 |350]3.7] 100 | 20 | 63 |120| 85 | 90.7 | 87.4 | 93.7 | 0 |200]| 260 | 320 | 17.4 | 2.51

26 15 70 |350]3.7] 100 | 29 | 63 |120] 90 | 93.3 | 90.0 | 96.4 | 0 |200] 260 | 320 | 20.0 | 2.63
15 70 |350]3.7] 100 | 29 | 63 |120] 95 | 959 | 926 | 99.2 | 0 |200] 260 | 320 | 22.6 | 2.70

15 70 |350]3.7] 100 | 29 | 63 |120| 100 | 985 | 953 [ 101.9 | 0 |200] 260 | 320 | 25.3 | 2.67

15 70 |350]3.7] 100 | 29 | 63 |120| 105 | 101.2] 97.9 | 104.7 | 0 |200] 260 | 320 | 27.9 | 2.55

15 70 |350]3.7] 100 | 29 | 63 |120| 110 | 1203.8] 1005 ] 107.4 | 0 |200] 260 | 320 | 30.5 | 2.37

15 70 |350]3.7] 100 | 29 | 63 |120| 115 | 106.4 ] 103.1 ] 110.2 | 0 |200] 260 | 320 | 33.1 | 2.15

15 70 |350]3.7] 1200 | 29 | 63 |120| 120 | 109.0] 105.7 [ 112.9 | 0 |200] 260 | 320 | 35.7 | 1.89

15 70 |320]40] 1200 | 31 | 53 |115| 50 | 718 | 68.4 | 73.7 | 0 |200| 258 | 315 | 1.6 |0.85

15 70 |320]40] 1200 | 31 | 53 |115| 55 | 745 | 71.0 | 76.4 | 0 |200] 258 | 315 | 1.0 |1.09

15 70 |320]40] 1200 | 31 | 53 |115| 60 | 771 | 737 | 79.2 | 0 |200] 258 | 315 | 3.7 |1.35

15 70 |320]40] 100 | 31 | 53 |115| 65 | 797 | 76.3 | 81.9 | 0 [200| 258 | 315 | 6.3 | 1.64

15 70 |320]40] 100 | 31 | 53 |115| 70 | 823 | 789 | 84.7 | 0 |200| 258 | 315 | 8.9 |1.92

15 70 |320]40] 100 | 31 | 53 |115| 75 | 849 | 815 | 87.4 | 0 |200] 258 | 315 | 11.5 | 2.17

15 70 |320]40] 100 | 31 | 53 |115| 80 | 876 | 84.1 | 90.2 | 0 |200] 258 | 315 | 14.1 | 2.39

27 15 70 |320]40] 100 | 31 | 53 |115| 85 | 90.2 | 86.8 | 92.9 | 0 |200] 258 | 315 | 16.8 | 2.55
15 70 |320]40] 1200 | 31 | 53 |115| 90 | 928 | 89.4 | 95.7 | 0 |200] 258 | 315 | 19.4 | 2.66

15 70 | 320]40] 1200 | 31 | 53 |115] 95 | 954 | 92.0 | 98.4 | 0 |200] 258 | 315 | 22.0 | 2.72

15 70 | 320]40] 1200 | 31 | 53 |115| 100 | 98.0 | 946 | 101.2 | 0 |200] 258 | 315 | 24.6 | 2.65

15 70 | 320]40] 1200 | 31 | 53 |115| 105 | 1007 ] 97.2 [ 103.9 | 0 |200] 258 | 315 | 27.2 | 2.51

15 70 | 320]40] 1200 | 31 | 53 |115| 110 | 103.3] 99.9 | 106.7 | 0 |200] 258 | 315 | 29.9 | 2.32

15 70 | 320]40] 100 | 31 | 53 | 115 115 | 105.9] 1025 ] 109.4 | 0 |200] 258 | 315 | 32.5 | 2.09

15 70 | 320]40] 1200 | 31 | 53 |115| 120 | 108.5] 105.1 | 1122 | 0 |200] 258 | 315 | 35.1 | 1.82
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 70 290 | 44| 100 | 34 41 | 110 | 50 713 | 67.7 | 728 | 0 |200| 255 | 310 | 2.3 | 0.93

15 70 290 | 44| 100 | 34 41 | 110 | 55 739 | 703 | 755 | 0 |200| 255|310 | 0.3 | 1.17

15 70 290 | 44| 100 | 34 41 | 110| 60 765 | 729 | 783 | 0 |200| 255|310 | 29 | 1.45

15 70 290 | 44| 100 | 34 41 | 110 | 65 791 | 755 | 81.1 | 0 |200| 255|310 | 55 | 1.73

15 70 290 | 44| 100 | 34 41 | 110 70 817 | 781 | 83.8 | 0 |200| 255 | 310 | 8.1 | 2.01

15 70 290 | 44| 100 | 34 41 | 110 | 75 844 | 80.8 | 86.6 | O |200| 255 | 310 | 10.8 | 2.25

15 70 290 | 44| 100 | 34 41 | 110 | 80 87.0 | 834 | 89.3 | 0 |200| 255 | 310 | 13.4 | 2.45

28 15 70 290 | 44| 100 | 34 41 | 110 | 85 89.6 | 86.0 | 92.1 | 0 |200| 255 | 310 | 16.0 | 2.60

15 70 290 | 44| 100 | 34 41 | 110 | 90 92.2 | 886 | 948 | 0 |200| 255 | 310 | 18.6 | 2.69

15 70 290 | 44| 100 | 34 41 | 110 | 95 948 | 91.2 | 976 | 0 |200| 255 | 310 | 21.2 | 2.71

15 70 290 | 44| 100 | 34 41 | 110 | 100 975 | 939 | 100.3| 0 |200| 255 | 310 | 239 | 2.62

15 70 290 | 44| 100 | 34 41 | 110 | 105 | 100.1| 96.5 | 103.1 | 0 |200| 255 | 310 | 26.5 | 2.46

15 70 290 | 44| 100 | 34 41 | 110 | 110 | 102.7 | 99.1 | 1058 | 0 |200| 255 | 310 | 29.1 | 2.26

15 70 290 | 44| 100 | 34 41 | 110 | 115 | 105.3 | 101.7 | 1086 | 0 |200| 255 | 310 | 31.7 | 2.01

15 70 290 | 44| 100 | 34 41 | 110 | 120 | 107.9| 104.3 | 111.3 | 0 |200| 255 | 310 | 34.3 | 1.74

15 70 260 | 49| 100 | 38 30 | 107 | 50 705 | 66.7 | 71.7 | 0 |200| 253 | 307 | 3.3 | 1.02

15 70 260 | 49| 100 | 38 30 | 107 | 55 732 | 694 | 745 | 0 |200| 253 | 307 | 0.6 | 1.28

15 70 260 | 49| 100 | 38 30 | 107 | 60 758 | 720 | 77.2 | 0 |200| 253 | 307 | 2.0 | 155

15 70 260 | 49| 100 | 38 30 | 107 | 65 784 | 746 | 80.0 | O |200| 253 | 307 | 4.6 | 1.84

15 70 260 | 49| 100 | 38 30 | 107 | 70 810 | 77.2 | 827 | 0 |200| 253 | 307 | 7.2 | 211

29 15 70 260 | 49| 100 | 38 30 | 107 | 75 836 | 798 | 855 | 0 |200| 253 | 307 | 9.8 | 234

15 70 260 | 49| 100 | 38 30 | 107 | 80 86.3 | 825 | 88.2 | 0 |200| 253 | 307 | 125 | 2.52

15 70 260 | 49| 100 | 38 30 | 107 | 85 88.9 | 851 | 91.0 | O |200| 253 | 307 | 15.1 | 2.64

15 70 260 | 49| 100 | 38 30 | 107 | 90 915 | 87.7 | 93.7 | 0 |200| 253 | 307 | 17.7 | 2.71

15 70 260 | 49| 100 | 38 30 | 107 | 95 941 | 90.3 | 96,5 | 0 |200| 253 | 307 | 20.3 | 2.68

15 70 260 | 49| 100 | 38 30 | 107 | 100 96.7 | 929 | 99.2 | 0 |200| 253 | 307 | 22.9 | 2.57

15 70 260 | 49| 100 | 38 30 | 107 | 105 994 | 956 | 102.0| 0 |200| 253 | 307 | 25.6 | 2.40
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 70 260 | 49| 100 | 38 30 | 107 | 110 | 102.0| 98.2 | 1047 | O [200| 253 | 307 | 28.2 | 2.17

29 15 70 260 | 49| 100 | 38 30 | 107 | 115 | 104.6 | 100.8 | 1075 | O (200|253 | 307 | 30.8 | 1.91

15 70 260 | 49| 100 | 38 30 | 107 | 120 | 107.2 | 103.4 | 110.3| O [200| 253 | 307 | 33.4 | 1.63

15 75 340 | 4.3 | 110 | 36 53 | 125 | 50 722 | 689 | 742 | 0 |200| 262 | 325 | 6.1 | 0.82

15 75 340 | 4.3 | 110 | 36 53 | 125 | 55 748 | 715 | 76.9 | 0 |200| 262 | 325 | 3.5 | 1.05

15 75 340 | 4.3 | 110 | 36 53 | 125 | 60 774 | 741 | 79.7 | 0 |200| 262 | 325 | 0.9 | 1.31

15 75 340 | 4.3 | 110 | 36 53 | 125 | 65 80.0 | 76.7 | 825 | 0 |200| 262 | 325 | 1.7 | 1.59

15 75 340 | 4.3 | 110 | 36 53 | 125 | 70 82.7 | 793 | 852 | 0 |200| 262 | 325 | 4.3 | 1.88

15 75 340 | 4.3 | 110 | 36 53 | 125 | 75 853 | 820 | 88.0 | 0 |200|262 | 325 | 7.0 | 214

15 75 340 | 4.3 | 110 | 36 53 | 125 | 80 87.9 | 846 | 90.7 | 0 |200| 262 | 325 | 9.6 | 2.36

30 15 75 340 | 4.3 | 110 | 36 53 | 125 | 85 905 | 87.2 | 935 | 0 |200| 262 | 325 | 12.2 | 2.52

15 75 340 | 4.3 | 110 | 36 53 | 125 | 90 931 | 89.8 | 96.2 | 0 |200| 262 | 325 | 148 | 2.64

15 75 340 | 4.3 | 110 | 36 53 | 125 | 95 958 | 924 | 99.0 | 0 |200| 262 | 325 | 17.4 | 2.71

15 75 340 | 4.3 | 110 | 36 53 | 125 | 100 984 | 95.1 | 101.7| 0 |200| 262 | 325 | 20.1 | 2.66

15 75 340 | 4.3 | 110 | 36 53 | 125 | 105 | 101.0| 97.7 | 1045 | 0 [200| 262 | 325 | 22.7 | 2.53

15 75 340 | 4.3 | 110 | 36 53 | 125 | 110 | 103.6 | 100.3 | 107.2 | 0 [200| 262 | 325 | 25.3 | 2.36

15 75 340 | 4.3 | 110 | 36 53 | 125 | 115 | 106.2 | 102.9 | 110.0 | O (200|262 | 325 | 27.9 | 2.13

15 75 340 | 4.3 | 110 | 36 53 | 125| 120 | 108.9 | 105.5 | 112.7| 0 (200|262 | 325 | 30.5 | 1.87

15 75 310 | 4.8 | 110 | 39 42 | 120 | 50 717 | 68.2 | 73.4 | 0 |200| 260 | 320 | 6.8 | 0.88

15 75 310 | 48| 110 | 39 42 | 120 | 55 743 | 708 | 76.2 | 0 |200| 260 | 320 | 4.2 | 1.12

15 75 310 | 48| 110 | 39 42 | 120 | 60 76.9 | 734 | 789 | 0 |200| 260 | 320 | 1.6 | 1.39

15 75 310 | 48| 110 | 39 42 | 120 | 65 795 | 76.0 | 81.7 | 0 |200| 260 | 320 | 1.0 | 1.67

31 15 75 310 | 48| 110 | 39 42 | 120 70 821 | 787 | 84.4 | 0 |200| 260 | 320 | 3.7 | 1.95

15 75 310 | 48| 110 | 39 42 | 120 | 75 848 | 813 | 87.2 | 0 |200| 260 | 320 | 6.3 | 2.20

15 75 310 | 48| 110 | 39 42 | 120 | 80 874 | 839 | 89.9 | 0 |200| 260 | 320 | 89 | 241

15 75 310 | 48| 110 | 39 42 | 120 | 85 90.0 | 86.5 | 92.7 | 0 |200| 260 | 320 | 11.5 | 2.57

15 75 310 | 48| 110 | 39 42 | 120 | 90 926 | 89.1 | 954 | 0 |200| 260 | 320 | 14.1 | 2.67
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 75 310 | 48| 110 | 39 42 | 120 | 95 952 | 91.8 | 98.2 | 0 |200| 260 | 320 | 16.8 | 2.72

15 75 310 | 48| 110 | 39 42 | 120 | 100 97.9 | 944 | 1009 | 0 200|260 | 320 | 19.4 | 2.64

31 15 75 310 | 48| 110 | 39 42 | 120 | 105 | 100.5| 97.0 | 103.7 | 0 |200| 260 | 320 | 22.0 | 2.50

15 75 310 | 48| 110 | 39 42 | 120 | 110 | 103.1| 99.6 | 106.4 | 0 |200| 260 | 320 | 24.6 | 2.30

15 75 310 | 48| 110 | 39 42 | 120 | 115 | 105.7 | 102.2 | 109.2 | 0 |200| 260 | 320 | 27.2 | 2.06

15 75 310 | 4.8 | 110 | 39 42 | 120 | 120 | 108.3 | 104.9 | 1119 | 0 |200| 260 | 320 | 29.9 | 1.80

15 75 280 | 5.3 | 110 | 43 30 | 117 | 50 710 | 674 | 725 | 0 |200| 258 | 317 | 7.6 | 0.96

15 75 280 | 5.3 | 110 | 43 30 | 117 | 55 73.7 | 70.0 | 75.2 | 0 |200| 258 | 317 | 5.0 | 1.21

15 75 280 | 5.3 | 110 | 43 30 | 117 | 60 76.3 | 726 | 78.0 | 0 |200| 258 | 317 | 2.4 | 1.48

15 75 280 | 5.3 | 110 | 43 30 | 117 | 65 789 | 75.2 | 80.7 | 0 |200| 258 | 317 | 0.2 | 1.77

15 75 280 | 5.3 | 110 | 43 30 | 117 | 70 815 | 779 | 835 | 0 |200| 258 | 317 | 29 | 2.04

15 75 280 | 5.3 | 110 | 43 30 | 117 | 75 841 | 805 | 86.2 | 0 |200| 258 | 317 | 55 | 2.28

15 75 280 | 5.3 | 110 | 43 30 | 117 | 80 86.8 | 83.1 | 89.0 | 0 |200| 258 | 317 | 8.1 | 2.47

32 15 75 280 | 5.3 | 110 | 43 30 | 117 | 85 89.4 | 857 | 91.7 | 0 |200| 258 | 317 | 10.7 | 2.61

15 75 280 | 5.3 | 110 | 43 30 | 117 | 90 92.0 | 883 | 945 | 0 |200| 258 | 317 | 13.3 | 2.70

15 75 280 | 5.3 | 110 | 43 30 | 117 | 95 946 | 91.0 | 97.2 | 0 |200| 258 | 317 | 16.0 | 2.70

15 75 280 | 5.3 | 110 | 43 30 | 117 | 100 97.2 | 93.6 | 100.0| O |200| 258 | 317 | 18.6 | 2.60

15 75 280 | 5.3 | 110 | 43 30 | 117 | 105 99.9 | 96.2 | 102.7 | 0 |200| 258 | 317 | 21.2 | 2.44

15 75 280 | 5.3 | 110 | 43 30 | 117 | 110 | 1025 | 98.8 | 1055 | O (200 258 | 317 | 23.8 | 2.23

15 75 280 | 5.3 | 110 | 43 30 | 117 | 115 | 105.1 | 101.4 | 108.2 | O (200|258 | 317 | 26.4 | 1.98

15 75 280 | 5.3 | 110 | 43 30 | 117 | 120 | 107.7 | 104.1 | 111.0| O [200| 258 | 317 | 29.1 | 1.71

15 80 330 | 51| 135 | 55 31 | 142 | 50 720 | 686 | 73.9 | 0 |200| 271 | 342 | 11.4 | 0.85

15 80 330 | 51| 135 | 55 31 | 142 | 55 746 | 71.3 | 76.7 | 0 |200| 271 | 342 | 8.7 | 1.09

33 15 80 330 | 51| 135 | 55 31 | 142 | 60 773 | 739 | 79.4 | 0 |200| 271|342 | 6.1 | 1.35

15 80 330 | 51| 135 | 55 31 | 142 | 65 799 | 765 | 822 | 0 |200| 271|342 | 35 | 1.63

15 80 330 | 51| 135 | 55 31 | 142 | 70 825 | 79.1 | 8.0 | 0 |200| 271|342 | 09 | 191

15 80 330 | 51| 135 | 55 31 | 142 | 75 85.1 | 81.7 | 87.7 | 0 |200| 271 | 342 | 1.7 | 2.17




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 96
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

15 80 330 | 51| 135 | 55 31 | 142 | 80 87.7 | 84.4 | 905 | 0 |200| 271|342 | 44 | 2.38

15 80 330 | 51| 135 | 55 31 | 142 | 85 904 | 87.0 | 93.2 | 0 (200|271 | 342 | 7.0 | 254

15 80 330 | 51| 135 | 55 31 | 142 | 90 93.0 | 89.6 | 96.0 | O |200| 271 | 342 | 9.6 | 2.65

15 80 330 | 51| 135 | 55 31 | 142 | 95 95.6 | 92.2 | 98.7 | 0 |200| 271 | 342 | 12.2 | 2.71

33 15 80 330 | 51| 135 | 55 31 | 142 | 100 98.2 | 948 | 101.5| 0 |200| 271 | 342 | 14.8 | 2.65

15 80 330 | 51| 135 | 55 31 | 142| 105 | 100.8 | 975 | 1042 | 0 (200|271 | 342 | 175 | 2.52

15 80 330 | 51| 135 | 55 31 | 142 | 110 | 103.5| 100.1 | 107.0| O (200|271 | 342 | 20.1 | 2.33

15 80 330 | 51| 135 | 55 31 | 142 | 115 | 106.1 | 102.7 | 109.7 | O (200|271 | 342 | 22.7 | 2.11

15 80 330 | 51| 135 | 55 31 | 142 | 120 | 108.7 | 105.3 | 1125 | 0 (200|271 | 342 | 25.3 | 1.85

30 40 210 | 2.0| 60 17 93 | 127 | 50 68.9 | 64.7 | 69.4 | 0 |200| 264 | 327 | 24.7 | 1.25

30 40 210 | 2.0| 60 17 93 | 127 | 55 715 | 673 | 721 | 0 |200| 264 | 327 | 27.3 | 1.53

30 40 210 | 2.0| 60 17 93 | 127 | 60 741 | 699 | 749 | 0 |200| 264 | 327 | 29.9 | 1.81

30 40 210 |{2.0| 60 17 93 | 127 | 65 76.7 | 725 | 77.6 | 0 |200| 264 | 327 | 32,5 | 2.09

30 40 210 |{2.0| 60 17 93 | 127 | 70 794 | 751 | 804 | 0 |200| 264 | 327 | 35.1 | 2.32

30 40 210 | 2.0| 60 17 93 | 127 | 75 82.0 | 778 | 83.1 | 0 |200| 264 | 327 | 37.8 | 2.50

30 40 210 | 2.0| 60 17 93 | 127 | 80 84.6 | 80.4 | 859 | 0 |200| 264 | 327 | 40.4 | 2.63

34 30 40 210 | 2.0| 60 17 93 | 127 | 85 87.2 | 83.0 | 88.6 | 0 |200| 264 | 327 | 43.0 | 2.70

30 40 210 | 20| 60 17 93 | 127 | 90 89.8 | 856 | 91.4 | 0 |200| 264 | 327 | 45.6 | 2.67

30 40 210 | 2.0| 60 17 93 | 127 | 95 925 | 88.2 | 94.1 | 0 |200| 264 | 327 | 48.2 | 2.58

30 40 210 | 2.0| 60 17 93 | 127 | 100 95.1 | 909 | 96.9 | 0 |200| 264 | 327 | 50.9 | 2.42

30 40 210 | 2.0| 60 17 93 | 127 | 105 97.7 | 935 | 99.6 | 0 |200| 264 | 327 | 53.5 | 2.20

30 40 210 |{2.0| 60 17 93 | 127 | 110 | 100.3 | 96.1 | 1024 | 0 [200| 264 | 327 | 56.1 | 1.95

30 40 210 |{2.0| 60 17 93 | 127 | 115 | 1029 | 98.7 | 105.1 | O [200| 264 | 327 | 58.7 | 1.67

30 40 210 |{2.0| 60 17 93 | 127 | 120 | 105.6 | 101.3 | 1079 | O [200| 264 | 327 | 61.3 | 1.39

30 40 180 | 2.3 | 60 20 74 | 114 | 50 674 | 629 | 67.4 | 0 |200| 257 | 314 | 229 | 1.45

35 30 40 180 | 2.3 | 60 20 74 | 114 | 55 70.1 | 655 | 70.2 | 0 |200| 257 | 314 | 25,5 | 1.73

30 40 180 | 2.3 | 60 20 74 | 114 | 60 72.7 | 68.1 | 729 | 0 |200| 257 | 314 | 28.1 | 2.01




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 97
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)
Geometria| w (°) Vq4 R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C
(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mis)
30 40 180 | 2.3 | 60 20 74 | 114 | 65 753 | 70.7 | 75.7 | 0 |200| 257 | 314 | 30.7 | 2.26
30 40 180 | 2.3 | 60 20 74 | 114 | 70 779 | 734 | 784 | 0 |200| 257 | 314 | 33.4 | 2.45
30 40 180 | 2.3 | 60 20 74 | 114 | 75 805 | 76.0 | 81.2 | 0 |200| 257 | 314 | 36.0 | 2.60
30 40 180 | 2.3 | 60 20 74 | 114 | 80 83.2 | 786 | 839 | 0 |200| 257 | 314 | 38.6 | 2.68
30 40 180 | 2.3 | 60 20 74 | 114 | 85 85.8 | 81.2 | 86.7 | 0 |200| 257 | 314 | 41.2 | 2.69
35 30 40 180 | 2.3 | 60 20 74 | 114 | 90 88.4 | 838 | 89.4 | 0 |200| 257 | 314 | 43.8 | 2.60
30 40 180 | 2.3 | 60 20 74 | 114 | 95 91.0 | 865 | 922 | 0 |200| 257 | 314 | 46.5 | 2.46
30 40 180 | 2.3 | 60 20 74 | 114 | 100 936 | 89.1 | 949 | 0 |200| 257 | 314 | 49.1 | 2.26
30 40 180 | 2.3 | 60 20 74 | 114 | 105 96.3 | 91.7 | 97.7 | 0 |200| 257 | 314 | 51.7 | 2.01
30 40 180 | 2.3 | 60 20 74 | 114 | 110 98.9 | 943 | 1004 | O |200| 257 | 314 | 543 | 1.74
30 40 180 | 2.3 | 60 20 74 | 114 | 115 | 1015 | 96.9 | 103.2 | 0 [200| 257 | 314 | 56.9 | 1.46
30 40 180 | 2.3 | 60 20 74 | 114 120 | 104.1 | 99.6 | 1059 | 0 [200| 257 | 314 | 59.6 | 1.19
30 40 150 | 2.8 | 60 24 55 | 103 | 50 65.4 | 604 | 64.7 | 0 |200| 251 | 303 | 20.4 | 1.73
30 40 150 | 28| 60 24 55 | 103 | 55 68.1 | 63.0 | 675 | 0 |200| 251 | 303 | 23.0 | 2.00
30 40 150 | 28| 60 24 55 | 103 | 60 70.7 | 65.7 | 70.2 | 0 |200| 251 | 303 | 25.7 | 2.25
30 40 150 | 2.8 | 60 24 55 | 103 | 65 73.3 | 683 | 73.0 | 0 |200| 251 | 303 | 28.3 | 2.45
30 40 150 | 2.8 | 60 24 55 | 103 | 70 759 | 709 | 75.7 | 0 |200| 251 | 303 | 30.9 | 2.59
30 40 150 | 2.8 | 60 24 55 1103 | 75 785 | 735 | 785 | 0 |200| 251 | 303 | 33.5 | 2.67
30 40 150 | 2.8 | 60 24 55 ] 103 | 80 812 | 76.1 | 81.2 | 0 |200| 251 | 303 | 36.1 | 2.67
36 30 40 150 | 2.8 | 60 24 55 1103 | 85 83.8 | 788 | 84.0 | 0 |200| 251 | 303 | 38.8 | 2.59
30 40 150 | 28| 60 24 55 1103 | 90 86.4 | 814 | 86.7 | 0 |200| 251 | 303 | 41.4 | 2.44
30 40 150 | 2.8 | 60 24 55 1103 | 95 89.0 | 84.0 | 895 | 0 |200| 251 | 303 | 44.0 | 2.24
30 40 150 | 2.8 | 60 24 55 | 103 | 100 916 | 86.6 | 922 | 0 |200| 251 | 303 | 46.6 | 2.00
30 40 150 | 28| 60 24 55 | 103 | 105 943 | 89.2 | 95.0 | 0 |200| 251 | 303 | 49.2 | 1.73
30 40 150 | 28| 60 24 55 | 103 | 110 96.9 | 919 | 97.7 | 0 |200| 251 | 303 | 51.9 | 1.45
30 40 150 | 2.8 | 60 24 55 | 103 | 115 995 | 945 | 1005| 0 |200| 251 | 303 | 545 | 1.18
30 40 150 | 28| 60 24 55 | 103 | 120 | 102.1| 97.1 | 103.2| 0 (200|251 | 303 | 57.1 | 0.93




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 98
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C

(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 40 120 | 35| 50 21 42 84 50 62.4 | 56.8 | 60.8 | 0 |200| 242 | 284 | 16.8 | 2.10

30 40 120 | 35| 50 21 42 84 55 65.0 | 59.4 | 635 | 0 |200| 242 | 284 | 19.4 | 2.33

30 40 120 | 35| 50 21 42 84 60 67.7 | 621 | 66.3 | 0 |200| 242 | 284 | 22.1 | 2.50

30 40 120 | 35| 50 21 42 84 65 70.3 | 64.7 | 69.0 | 0 |200| 242 | 284 | 24.7 | 2.62

30 40 120 | 3.5| 50 21 42 84 70 729 | 67.3 | 71.8 | 0 |200| 242 | 284 | 27.3 | 2.67

30 40 120 | 3.5| 50 21 42 84 75 755 | 699 | 745 | 0 |200| 242 | 284 | 29.9 | 2.61

30 40 120 | 3.5| 50 21 42 84 80 781 | 725 | 77.3 | 0 |200| 242 | 284 | 32.5 | 2.49

37 30 40 120 | 3.5| 50 21 42 84 85 80.8 | 75.2 | 80.0 | 0 |200| 242 | 284 | 35.2 | 2.31

30 40 120 | 35| 50 21 42 84 90 834 | 778 | 82.8 | 0 |200| 242 | 284 | 37.8 | 2.09

30 40 120 | 35| 50 21 42 84 95 86.0 | 80.4 | 855 | O |200| 242 | 284 | 40.4 | 1.83

30 40 120 | 35| 50 21 42 84 | 100 88.6 | 830 | 883 | 0 |200| 242 | 284 | 43.0 | 1.56

30 40 120 | 35| 50 21 42 84 | 105 91.2 | 856 | 91.0 | O |200| 242 | 284 | 45.6 | 1.29

30 40 120 | 35| 50 21 42 84 | 110 939 | 883 | 93.8 | 0 |200| 242 | 284 | 48.3 | 1.03

30 40 120 | 35| 50 21 42 84 | 115 96.5 | 909 | 96,5 | 0 |200| 242 | 284 | 50.9 | 0.80

30 40 120 | 35| 50 21 42 84 | 120 99.1 | 935 | 99.3 | 0 |200| 242 | 284 | 53.5 | 0.60

30 40 100 | 4.2 | 42 18 35 70 50 594 | 533 | 57.0 | 0 |200| 235 | 270 | 13.3 | 2.39

30 40 100 | 4.2 | 42 18 35 70 55 62.0 | 55.9 | 59.7 | 0 [200| 235 | 270 | 159 | 2.54

30 40 100 | 4.2 | 42 18 35 70 60 64.6 | 585 | 625 | 0 |200| 235 | 270 | 18.5 | 2.62

30 40 100 | 4.2 | 42 18 35 70 65 673 | 61.1 | 65.2 | 0 |200| 235 | 270 | 21.1 | 2.61

30 40 100 | 4.2 | 42 18 35 70 70 69.9 | 63.7 | 68.0 | 0 |200| 235 | 270 | 23.7 | 2.52

38 30 40 100 | 4.2 | 42 18 35 70 75 725 | 66.4 | 70.7 | 0 |200| 235 | 270 | 26.4 | 2.37

30 40 100 | 4.2 | 42 18 35 70 80 751 | 69.0 | 735 | 0 |200| 235 | 270 | 29.0 | 2.17

30 40 100 | 4.2 | 42 18 35 70 85 777 | 716 | 76.2 | 0 |200| 235 | 270 | 31.6 | 1.93

30 40 100 | 4.2 | 42 18 35 70 90 804 | 742 | 79.0 | 0 |200| 235 | 270 | 34.2 | 1.67

30 40 100 | 4.2 | 42 18 35 70 95 83.0 | 76.8 | 81.7 | 0 |200| 235 | 270 | 36.8 | 1.40

30 40 100 | 4.2 | 42 18 35 70 100 85.6 | 795 | 845 | 0 |200| 235|270 | 395 | 1.14

30 40 100 | 4.2 | 42 18 35 70 105 88.2 | 82.1 | 87.2 | 0 |200| 235|270 | 42.1 | 0.90




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 99
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)
Geometria| w (°) Vq4 R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C
(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mis)
30 40 100 | 4.2 | 42 18 35 70 110 90.8 | 84.7 | 90.0 | 0 |200| 235 | 270 | 44.7 | 0.69
38 30 40 100 | 4.2 | 42 18 35 70 115 935 | 873 | 927 | 0 |200| 235 | 270 | 47.3 | 0.51
30 40 100 | 4.2 | 42 18 35 70 120 96.1 | 89.9 | 955 | 0 |200| 235 | 270 | 49.9 | 0.37
30 45 260 | 20| 70 19 | 117 | 155| 50 705 | 66.7 | 71.7 | 0 |200| 277 | 355 | 21.7 | 1.05
30 45 260 | 20| 70 19 | 117 | 155| 55 732 | 694 | 745 | 0 |200| 277 | 355 | 24.4 | 1.31
30 45 260 { 20| 70 19 | 117 | 155| 60 758 | 720 | 77.2 | 0 |200| 277 | 355 | 27.0 | 1.59
30 45 260 | 20| 70 19 | 117 | 155 | 65 784 | 746 | 80.0 | O |200| 277 | 355 | 29.6 | 1.87
30 45 260 { 20| 70 19 | 117 | 155 | 70 810 | 77.2 | 827 | 0 |200| 277 | 355 | 32.2 | 2.13
30 45 260 | 20| 70 19 | 117 | 155| 75 83.6 | 798 | 855 | 0 |200| 277 | 355 | 34.8 | 2.35
30 45 260 | 20| 70 19 | 117 | 155| 80 86.3 | 825 | 88.2 | 0 |200| 277 | 355 | 375 | 2.52
39 30 45 260 | 20| 70 19 | 117 | 155 | 85 88.9 | 851 | 91.0 | O |200| 277 | 355 | 40.1 | 2.64
30 45 260 | 20| 70 19 | 117 | 155| 90 915 | 87.7 | 93.7 | 0 |200| 277 | 355 | 42.7 | 2.70
30 45 260 | 20| 70 19 | 117 | 155| 95 941 | 90.3 | 96.5 | 0 |200| 277 | 355 | 45.3 | 2.67
30 45 260 | 20| 70 19 | 117 | 155 | 100 96.7 | 929 | 99.2 | 0 |200| 277 | 355 | 47.9 | 2.56
30 45 260 | 20| 70 19 | 117 | 155 | 105 994 | 956 | 102.0| 0 |200| 277 | 355 | 50.6 | 2.39
30 45 260 | 20| 70 19 | 117 | 155 | 110 | 102.0 | 98.2 | 1047 | O |200| 277 | 355 | 53.2 | 2.17
30 45 260 { 20| 70 19 | 117 | 155 | 115 | 104.6 | 100.8 | 107.5| O [200| 277 | 355 | 55.8 | 1.91
30 45 260 { 20| 70 19 | 117 | 155 | 120 | 107.2 | 103.4 | 110.3 | O [200| 277 | 355 | 58.4 | 1.63
30 45 230 {2.3| 70 21 99 | 142 | 50 69.6 | 656 | 704 | 0 |200| 271 | 342 | 20.6 | 1.16
30 45 230 {2.3| 70 21 99 | 142 | 55 72.3 | 68.2 | 73.2 | 0 |200| 271 | 342 | 23.2 | 1.43
30 45 230 23| 70 21 99 | 142 | 60 749 | 708 | 75.9 | 0 |200| 271 | 342 | 25.8 | 1.71
30 45 230 23| 70 21 99 | 142 | 65 775 | 734 | 787 | 0 |200| 271 | 342 | 28.4 | 1.99
40 30 45 230 23| 70 21 99 | 142 | 70 80.1 | 76.1 | 814 | 0 (200|271 | 342 | 31.1 | 2.24
30 45 230 23| 70 21 99 | 142 | 75 82.7 | 78.7 | 84.2 | 0 |200| 271 | 342 | 33.7 | 2.44
30 45 230 23| 70 21 99 | 142 | 80 854 | 813 | 869 | 0 |200| 271 | 342 | 36.3 | 2.58
30 45 230 23| 70 21 99 | 142 | 85 88.0 | 839 | 89.7 | 0 |200| 271 | 342 | 38.9 | 2.68
30 45 230 23| 70 21 99 | 142 | 90 90.6 | 865 | 924 | 0 |200| 271 | 342 | 415 | 2.70




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 100
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)
Geometria| w (°) Vq4 R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C
(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mis)
30 45 230 23| 70 21 99 | 142 | 95 932 | 89.2 | 952 | 0 |200| 271 | 342 | 44.2 | 2.62
30 45 230 23| 70 21 99 | 142 | 100 958 | 918 | 979 | 0 |200| 271 | 342 | 46.8 | 2.49
40 30 45 230 | 23| 70 21 99 | 142 | 105 985 | 944 | 100.7 | 0 |200| 271 | 342 | 49.4 | 2.29
30 45 230 23| 70 21 99 | 142 | 110 | 1011 | 970 | 103.4 | 0 (200|271 | 342 | 52.0 | 2.05
30 45 230 {2.3| 70 21 99 | 142 | 115 | 103.7 | 99.6 | 106.2 | O (200|271 | 342 | 54.6 | 1.78
30 45 230 {2.3| 70 21 99 | 142 | 120 | 106.3 | 102.3 | 108.9 | 0 [200| 271 | 342 | 57.3 | 1.50
30 45 200 | 2.7| 70 25 80 | 129 | 50 685 | 64.1 | 68.8 | 0 |200| 265 | 329 | 19.1 | 1.32
30 45 200 | 2.7| 70 25 80 | 129 | 55 711 | 66.7 | 71.5 | 0 |200| 265 | 329 | 21.7 | 1.60
30 45 200 | 2.7| 70 25 80 | 129 | 60 73.7 | 694 | 743 | 0 |200| 265 | 329 | 24.4 | 1.88
30 45 200 | 2.7| 70 25 80 | 129 | 65 76.3 | 720 | 77.0 | 0 |200| 265 | 329 | 27.0 | 2.14
30 45 200 | 2.7| 70 25 80 | 129 | 70 789 | 746 | 79.8 | 0 |200| 265 | 329 | 29.6 | 2.36
30 45 200 | 27| 70 25 80 | 129 | 75 816 | 77.2 | 825 | 0 |200| 265 | 329 | 32.2 | 2.53
30 45 200 | 27| 70 25 80 | 129 | 80 84.2 | 798 | 853 | 0 |200| 265 | 329 | 34.8 | 2.65
41 30 45 200 | 27| 70 25 80 | 129 | 85 86.8 | 825 | 88.0 | 0 |200| 265 | 329 | 375 | 2.70
30 45 200 | 2.7| 70 25 80 | 129 | 90 89.4 | 851 | 90.8 | 0 |200| 265 | 329 | 40.1 | 2.66
30 45 200 | 2.7| 70 25 80 | 129 | 95 92.0 | 87.7 | 935 | 0 |200| 265 | 329 | 42.7 | 2.55
30 45 200 | 2.7| 70 25 80 | 129 | 100 94.7 | 90.3 | 96.3 | 0 |200| 265 | 329 | 45.3 | 2.37
30 45 200 | 2.7| 70 25 80 | 129 | 105 97.3 | 929 | 99.0 | 0 |200| 265 | 329 | 47.9 | 2.15
30 45 200 | 2.7| 70 25 80 | 129 | 110 99.9 | 956 | 101.8 | 0 |200| 265 | 329 | 50.6 | 1.88
30 45 200 | 2.7| 70 25 80 | 129 | 115 | 1025 | 98.2 | 1045 | 0 [200| 265 | 329 | 53.2 | 1.60
30 45 200 | 2.7| 70 25 80 | 129 | 120 | 105.1 | 100.8 | 107.3 | O [200| 265 | 329 | 55.8 | 1.33
30 45 170 | 3.1| 70 29 60 | 118 | 50 66.9 | 621 | 66.6 | 0 |200| 259 | 318 | 17.1 | 1.54
30 45 170 | 3.1| 70 29 60 | 118 | 55 695 | 648 | 69.4 | 0 |200| 259 | 318 | 19.8 | 1.82
42 30 45 170 | 3.1| 70 29 60 | 118 | 60 721 | 674 | 721 | 0 |200| 259 | 318 | 22.4 | 2.09
30 45 170 | 3.1| 70 29 60 | 118 | 65 747 | 70.0 | 749 | 0 |200| 259 | 318 | 25.0 | 2.32
30 45 170 | 3.1| 70 29 60 | 118 | 70 773 | 726 | 77.6 | 0 |200| 259 | 318 | 27.6 | 2.50
30 45 170 | 3.1| 70 29 60 | 118 | 75 80.0 | 75.2 | 804 | 0 |200| 259 | 318 | 30.2 | 2.63




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 101

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 45 | 170[31] 70 | 29 | 60 |118] 80 | 826 | 77.9 | 83.1 | 0 |200] 259 | 318 | 32.9 | 2.69

30 45 |170[31] 70 | 29 | 60 |118] 85 | 852 | 80.5 | 85.9 | 0 |200] 259 | 318 | 35.5 | 2.66

30 45 |170[31] 70 | 29 | 60 |118] 90 | 878 | 83.1 | 88.6 | 0 |200] 259 | 318 | 38.1 | 2.56

30 45 | 170 [31] 70 | 29 | 60 |118] 95 | 904 | 857 | 91.4 | 0 [200] 259 | 318 | 40.7 | 2.40

42 30 45 |1703.2] 70 | 29 | 60 |118] 100 | 93.1 | 88.3 | 94.1 | 0 |200] 259 | 318 | 43.3 | 2.19
30 45 |1703.2] 70 | 29 | 60 |118] 105 | 957 | 91.0 | 96.9 | 0 |200] 259 | 318 | 46.0 | 1.93

30 45 |1703.2] 70 | 29 | 60 | 118 | 110 | 98.3 | 936 | 99.6 | 0 |200] 259 | 318 | 48.6 | 1.65

30 45 |170]3.2] 70 | 29 | 60 | 118 | 115 | 1009 | 96.2 | 102.4 | 0 |200] 259 | 318 | 51.2 | 1.37

30 45 |170[31] 70 | 29 | 60 | 118 | 120 | 1035 | 98.8 | 105.1 | 0 |200] 259 | 318 | 53.8 | 1.11

30 45 | 140 [3.8] 70 | 35 | 38 |108| 50 | 64.6 | 59.4 | 63.6 | 0 |200]| 254 | 308 | 14.4 | 1.85

30 45 | 140 38| 70 | 35 | 38 |108| 55 | 67.2 | 62.0 | 66.3 | 0 |200] 254 | 308 | 17.0 | 2.11

30 45 | 140 [3.8] 70 | 35 | 38 |108| 60 | 69.8 | 64.6 | 69.1 | 0 |200] 254 | 308 | 19.6 | 2.34

30 45 | 140 38| 70 | 35 | 38 |108| 65 | 724 | 67.2 | 71.8 | 0 |200] 254 | 308 | 22.2 | 2.51

30 45 | 140 38| 70 | 35 | 38 |108| 70 | 750 | 69.9 | 74.6 | 0 |200] 254 | 308 | 24.9 | 2.63

30 45 | 140 [3.8] 70 | 35 | 38 |108| 75 | 777 | 725 | 77.3 | 0 |200] 254 | 308 | 27.5 | 2.68

30 45 | 140 38| 70 | 35 | 38 |108] 80 | 803 | 75.1 | 80.1 | 0 |200] 254 | 308 | 30.1 |2.63

43 30 45 | 140 38| 70 | 35 | 38 |108| 85 | 829 | 77.7 | 82.8 | 0 |200] 254 | 308 | 32.7 | 2.52
30 45 | 1403.8] 70 | 35 | 38 |108] 90 | 855 | 80.3 | 85.6 | 0 |200] 254 | 308 | 35.3 | 2.35

30 45 |1403.8] 70 | 35 | 38 |108] 95 | 88.1 | 83.0 | 88.3 | 0 |200] 254 | 308 | 38.0 | 2.13

30 45 | 1403.8] 70 | 35 | 38 |108] 100 | 90.8 | 85.6 | 91.1 | 0 |200] 254 | 308 | 40.6 | 1.88

30 45 | 140 |3.8] 70 | 35 | 38 |108| 105 | 934 | 88.2 | 93.8 | 0 [200] 254 | 308 | 43.2 | 1.60

30 45 | 140 [3.8] 70 | 35 | 38 [108] 110 | 96.0 | 90.8 | 96.6 | 0 |200] 254 | 308 | 45.8 | 1.32

30 45 | 140 [3.8] 70 | 35 | 38 |108] 115 | 986 | 93.4 | 99.3 | 0 |200] 254 | 308 | 48.4 | 1.06

30 45 | 140 [3.8] 70 | 35 | 38 [108] 120 | 101.2] 96.1 [ 102.1 ] 0 |200] 254 | 308 | 51.1 | 0.83

30 45 | 110 48] 51 | 24 | 34 | 81| 50 | 61.0 | 552 | 59.0 | 0 |200] 241 | 281 | 10.2 | 2.25

44 30 45 | 110 [48] 51 | 24 | 34 | 81| 55 | 637 | 57.8 | 61.8 | 0 [200] 241 | 281 | 12.8 | 2.44
30 45 | 110 48] 51 | 24 | 34 | 81| 60 | 663 | 60.4 | 645 | 0 |200] 241 | 281 | 15.4 | 2.58




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 102

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 45 | 110 48] 51 | 24 | 34 | 81| 65 | 689 | 63.1 | 67.3 | 0 |200] 241 | 281 | 18.1 | 2.65

30 45 | 110 [48] 51 | 24 | 34 [ 81| 70 | 715 | 657 | 70.0 | 0 |200] 241 | 281 | 20.7 | 2.62

30 45 | 110 [48] 51 | 24 | 34 | 81| 75 | 741 | 683 | 728 | 0 |200] 241 | 281 | 23.3 | 2.52

30 45 | 110 48] 51 | 24 | 34 | 81| 80 | 768 | 709 | 755 | 0 |200] 241 | 281 | 25.9 | 2.35

30 45 | 110 |48] 51 | 24 | 34 | 81| 85 | 794 | 735 | 783 | 0 |200] 241 | 281 | 285 | 2.15

i 30 45 | 110 |48] 51 | 24 | 34 | 81| 90 | 820 | 762 | 81.0 | 0 [200] 241 | 281 | 31.2 | 1.90
30 45 | 110 |4.8] 51 | 24 | 34 | 81| 95 | 846 | 788 | 83.8 | 0 |200] 241 | 281 | 33.8 | 1.63

30 45 | 110 48] 51 | 24 | 34 | 81 | 100 | 87.2 | 81.4 | 865 | 0 |200] 241 | 281 | 36.4 | 1.36

30 45 | 110 |4.8] 51 | 24 | 34 | 81 | 105 | 89.9 | 840 | 89.3 | 0 [200] 241 | 281 | 39.0 | 1.10

30 45 | 110 [4.8] 51 | 24 | 34 | 81 | 110 | 925 | 86.6 | 920 | 0 |200] 241 | 281 | 41.6 | 0.86

30 45 | 110 48] 51 | 24 | 34 | 81| 115 | 951 | 89.3 | 94.8 | 0 |200] 241 | 281 | 44.3 | 0.66

30 45 | 110 [4.8] 51 | 24 | 34 | 81| 120 | 977 | 91.9 | 975 | 0 |200] 241 | 281 | 46.9 | 0.48

30 50 |330]20] 200 | 30 | 142 |203| 50 | 720 | 686 | 73.9 | 0 |200| 302 | 403 | 18.6 | 0.88

30 50 |330]20] 200 | 30 | 142 |203| 55 | 746 | 713 | 76.7 | 0 |200] 302 | 403 | 21.3 | 1.12

30 50 |330]20] 200 | 30 | 142 |203| 60 | 773 | 739 | 79.4 | 0 |200| 302 | 403 | 23.9 | 1.38

30 50 |330]20] 200 | 30 | 142 |203| 65 | 799 | 765 | 82.2 | 0 |200| 302 | 403 | 26.5 | 1.66

30 50 |330]20] 200 | 30 | 142 |203| 70 | 825 | 79.1 | 85.0 | 0 |200] 302 | 403 | 29.1 | 1.94

30 50 |330]20] 100 | 30 | 142 |203| 75 | 851 | 81.7 | 87.7 | 0 |200] 302 | 403 | 31.7 | 2.19

30 50 |330]20] 200 | 30 | 142 |203| 80 | 87.7 | 84.4 | 905 | 0 |200] 302 | 403 | 34.4 | 2.39

45 30 50 |330]20] 200 | 30 | 142 |203| 85 | 90.4 | 87.0 | 93.2 | 0 |200] 302 | 403 | 37.0 | 2.54
30 50 |330]20]| 200 | 30 | 142 |203| 90 | 93.0 | 89.6 | 96.0 | 0 |200] 302 | 403 | 39.6 | 2.64

30 50 |330]20] 200 | 30 | 142 |203| 95 | 956 | 922 | 98.7 | 0 |200] 302 | 403 | 42.2 | 2.60

30 50 |330]20] 200 | 30 | 142 | 203 | 100 | 98.2 | 94.8 [ 101.5 | 0 |200] 302 | 403 | 44.8 | 2.63

30 50 |330]20] 200 | 30 | 142 [ 203| 105 | 1008 | 97.5 | 104.2 | 0 [200] 302 | 403 | 47.5 | 2.50

30 50 |330]20] 200 | 30 | 142 | 203 | 110 | 103.5] 100.1 | 107.0 | 0 |200] 302 | 403 | 50.1 |2.32

30 50 |330]20] 1200 | 30 | 142 [203| 115 | 106.1] 102.7 [ 109.7 | 0 [200] 302 | 403 | 52.7 | 2.10

30 50 |330]20] 200 | 30 | 142 [ 203 | 120 | 108.7] 1053 ] 1125 | 0 [200]| 302 | 403 | 55.3 | 1.84




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 103

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 50 | 30022100 | 33 | 124 |190| 50 | 715 | 67.9 | 73.1 | 0 |200] 295 | 390 | 17.9 | 0.95

30 50 |300]22] 100 | 33 | 124 |190| 55 | 741 | 706 | 75.9 | 0 |200] 295 | 390 | 20.6 | 1.19

30 50 |300]22] 1200 | 33 | 124 |190| 60 | 767 | 732 | 78.6 | 0 |200] 295 | 390 | 23.2 | 1.46

30 50 |300]22] 1200 | 33 | 124 [190| 65 | 793 | 75.8 | 81.4 | 0 [200]| 295 | 300 | 25.8 | 1.74

30 50 |300]22] 100 | 33 | 124 |190| 70 | 82.0 | 78.4 | 84.1 | 0 |200]| 295 | 390 | 28.4 | 2.02

30 50 |300]22] 100 33 | 124 |190| 75 | 846 | 81.0 | 86.9 | 0 |200] 295 | 390 | 31.0 | 2.26

30 50 |300]22] 100 | 33 | 124 |190| 80 | 87.2 | 83.7 | 89.6 | 0 |200] 295 | 390 | 33.7 | 2.45

46 30 50 |300]22] 100 33 | 124 |190| 85 | 89.8 | 86.3 | 92.4 | 0 |200] 295 | 390 | 36.3 | 2.58
30 50 |300]22] 100 33 | 124 |190| 90 | 92.4 | 88.9 | 95.1 | 0 |200]| 295 | 390 | 38.9 | 2.67

30 50 |300]22] 100 | 33 | 124 |190| 95 | 951 | 915 | 97.9 | 0 |200] 295 | 390 | 41.5 | 2.69

30 50 |300]22] 1200 | 33 | 124 | 190 | 100 | 97.7 | 94.1 [ 100.6 | 0 |200] 295 | 390 | 44.1 | 2.61

30 50 |300]22] 100 | 33 | 124 | 190 | 105 | 1003 ] 96.8 | 103.4 | 0 |200] 295 | 390 | 46.8 | 2.46

30 50 | 300221200 | 33 | 124 | 190 | 110 | 102.9] 99.4 [ 106.1 | 0 |200] 295 | 390 | 49.4 | 2.27

30 50 | 30022100 | 33 | 124 | 190 | 115 | 105.5] 102.0 | 108.9 | 0 |200] 295 | 390 | 52.0 | 2.03

30 50 | 300221200 | 33 | 124 | 190 | 120 | 108.2] 104.6 | 111.6 | 0 |200] 295 | 390 | 54.6 | 1.77

30 50 | 27024 100 | 37 | 104 |178| 50 | 708 | 67.1 | 72.1 | 0 |200| 289 | 378 | 17.1 | 1.03

30 50 |270]24]| 100 | 37 | 104 | 178 | 55 | 73.4 | 69.7 | 74.9 | 0 |200]| 289 | 378 | 19.7 | 1.28

30 50 |270]24]| 100 | 37 | 104 |178| 60 | 760 | 723 | 77.6 | 0 |200] 289 | 378 | 22.3 | 1.56

30 50 |270]24]| 100 | 37 | 104 |178| 65 | 787 | 749 | 80.4 | 0 |200] 289 | 378 | 24.9 | 1.84

30 50 |270]24] 100 | 37 | 104 |178| 70 | 813 | 775 | 83.1 | 0 |200]| 289 | 378 | 27.5 | 2.11

47 30 50 | 270 |24 100 | 37 | 104 |178| 75 | 839 | 80.2 | 85.9 | 0 |200]| 289 | 378 | 30.2 | 2.33
30 50 | 270 |24 100 | 37 | 104 [178| 80 | 865 | 82.8 | 88.6 | 0 |200]| 289 | 378 | 32.8 | 2.50

30 50 | 27024 100 | 37 | 104 |178| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 289 | 378 | 354 |2.62

30 50 | 270 |24 100 | 37 | 104 |178| 90 | 918 | 88.0 | 94.1 | 0 |200]| 289 | 378 | 38.0 | 2.60

30 50 | 27024 100 | 37 | 104 |178| 95 | 944 | 90.6 | 96.9 | 0 |200]| 289 | 378 | 40.6 | 2.67

30 50 | 270 |24 100 | 37 | 104 | 178 | 100 | 97.0 | 933 | 99.6 | 0 |200]| 289 | 378 | 43.3 | 2.57

30 50 | 27024 100 | 37 | 104 | 178 105 | 99.6 | 959 | 102.4 | 0 |200]| 289 | 378 | 45.9 | 2.41




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 104

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 50 | 27024 100 | 37 | 104 | 178 | 110 | 102.2] 985 | 105.1 | 0 |200] 289 | 378 | 48.5 | 2.19

47 30 50 | 270 |24 100 | 37 | 104 | 178 | 115 | 104.9] 101.1 | 107.9 | 0 [200] 289 | 378 | 51.1 | 1.94
30 50 | 27024 100 | 37 | 104 | 178 | 120 | 107.5] 103.7 | 110.6 | 0 |200]| 289 | 378 | 53.7 | 1.67

30 50 |240]27] 100 | 42 | 84 |167| 50 | 700 | 66.0 | 70.9 | 0 |200] 284 | 367 | 16.0 | 1.13

30 50 |240]27] 100 | 42 | 84 |167| 55 | 726 | 686 | 73.6 | 0 |200] 284 | 367 | 18.6 | 1.40

30 50 |240]27] 100 | 42 | 84 |167| 60 | 752 | 71.2 | 76.4 | 0 |200] 284 | 367 | 21.2 | 1.68

30 50 |240]27] 100 | 42 | 84 |167| 65 | 778 | 739 | 79.2 | 0 |200] 284 | 367 | 23.9 | 1.96

30 50 |240]27] 100 | 42 | 84 |167| 70 | 804 | 765 | 81.9 | 0 |200] 284 | 367 | 26.5 | 2.21

30 50 |240]27] 100 | 42 | 84 |167| 75 | 83.1 | 79.1 | 84.7 | 0 |200]| 284 | 367 | 29.1 | 2.41

30 50 |240]27] 100 | 42 | 84 |167| 80 | 857 | 81.7 | 87.4 | 0 |200]| 284 | 367 | 31.7 | 2.56

48 30 50 |240]27] 100 | 42 | 84 |167| 85 | 883 | 843 [ 90.2 | 0 |200] 284 | 367 | 34.3 | 2.66
30 50 |240]27] 100 | 42 | 84 |167| 90 | 90.9 | 87.0 | 92.9 | 0 [200] 284 | 367 | 37.0 | 2.70

30 50 |240]27] 100 | 42 | 84 |167| 95 | 935 | 89.6 | 95.7 | 0 |200] 284 | 367 | 39.6 | 2.64

30 50 |240]27] 100 | 42 | 84 |167| 100 | 96.2 | 92.2 | 98.4 | 0 |200] 284 | 367 | 42.2 | 2.51

30 50 |240]27] 100 | 42 | 84 |167| 105 | 988 | 94.8 [ 101.2 | 0 |200] 284 | 367 | 44.8 | 2.32

30 50 |240]27] 100 | 42 | 84 |167| 110 | 101.4] 97.4 [ 103.9 | 0 |200] 284 | 367 | 47.4 | 2.09

30 50 |240]27] 100 | 42 | 84 |167| 115 | 104.0] 100.1 | 106.7 | 0 |200] 284 | 367 | 50.1 | 1.82

30 50 |240]27] 100 | 42 | 84 |167| 120 | 106.6 | 102.7 | 109.4 | 0 |200] 284 | 367 | 52.7 | 1.55

30 50 |210]31] 100 48 | 62 |158| 50 | 68.9 | 64.7 | 69.4 | 0 |200]| 279 | 358 | 14.7 | 1.28

30 50 |210]31] 100 48 | 62 |158| 55 | 715 | 67.3 | 72.1 | 0 |200]| 279 | 358 | 17.3 | 1.55

30 50 |210]31] 100 | 48 | 62 |158| 60 | 74.1 | 69.9 | 74.9 | 0 |200| 279 | 358 | 19.9 | 1.83

30 50 |210]31] 100 | 48 | 62 |158| 65 | 767 | 725 | 77.6 | 0 |200]| 279 | 358 | 22.5 | 2.10

49 30 50 |210]31] 100 | 48 | 62 |158| 70 | 79.4 | 75.1 | 80.4 | 0 |200] 279 | 358 | 25.1 |2.33
30 50 |210]31] 100 | 48 | 62 |158| 75 | 820 | 77.8 | 83.1 | 0 |200]| 279 | 358 | 27.8 | 2.50

30 50 |210]31] 100 | 48 | 62 |158| 80 | 84.6 | 80.4 | 859 | 0 |200| 279 | 358 | 30.4 | 2.63

30 50 |210]31] 100 | 48 | 62 |158| 85 | 87.2 | 83.0 | 88.6 | 0 |200| 279 | 358 | 33.0 | 2.69

30 50 |210]3.1] 1200 | 48 | 62 |158| 90 | 89.8 | 856 | 91.4 | 0 |200| 279 | 358 | 35.6 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 105

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 50 |210]31] 100 | 48 | 62 |158| 95 | 925 | 882 | 94.1 | 0 |200| 279 | 358 | 38.2 | 2.57

30 50 |210]3.1] 1200 | 48 | 62 |158 | 100 | 951 | 90.9 | 96.9 | 0 |200] 279 | 358 | 40.9 |2.41

49 30 50 |210]3.1] 1200 | 48 | 62 |158| 105 | 97.7 | 935 | 99.6 | 0 |200] 279 | 358 | 43.5 | 2.20
30 50 |210]31] 100 | 48 | 62 | 158 | 110 | 100.3| 96.1 | 102.4 | 0 [200] 279 | 358 | 46.1 | 1.94

30 50 |210]3.1] 100 | 48 | 62 |158| 115 | 102.9] 98.7 | 105.1 | 0 |200] 279 | 358 | 48.7 | 1.67

30 50 |210]3.1] 100 | 48 | 62 |158| 120 | 105.6 | 101.3 | 107.9 | 0 |200] 279 | 358 | 51.3 | 1.39

30 50 |180[3.6] 90 | 45 | 49 |139| 50 | 67.4 | 629 | 67.4 | 0 |200] 270 | 339 | 12.9 | 1.47

30 50 |180]36] 90 | 45 | 49 |139| 55 | 70.1 | 655 | 70.2 | 0 |200] 270 | 339 | 15.5 | 1.75

30 50 |180]3.6| 90 | 45 | 49 |139| 60 | 727 | 68.1 | 72.9 | 0 |200| 270 | 339 | 18.1 | 2.02

30 50 |180]3.6| 90 | 45 | 49 |139| 65 | 753 | 70.7 | 75.7 | 0 |200] 270 | 339 | 20.7 | 2.27

30 50 |180]3.6| 90 | 45 | 49 |139| 70 | 779 | 73.4 | 78.4 | 0 |200] 270 | 339 | 23.4 |2.46

30 50 |180]3.6| 90 | 45 | 49 |139| 75 | 805 | 76.0 | 81.2 | 0 |200] 270 | 339 | 26.0 | 2.60

30 50 |180]3.6| 90 | 45 | 49 |139| 80 | 832 | 786 | 83.9 | 0 |200| 270 | 339 | 28.6 | 2.68

50 30 50 |180]3.6| 90 | 45 | 49 |139| 85 | 858 | 81.2 | 86.7 | 0 |200| 270 | 339 | 31.2 | 2.68
30 50 |180|3.6| 90 | 45 | 49 |139| 90 | 88.4 | 83.8 | 89.4 | 0 |200] 270 | 339 | 33.8 | 2.60

30 50 | 180 /36| 90 | 45 | 49 |139| 95 | 910 | 865 | 922 | 0 |200] 270 | 339 | 36.5 | 2.46

30 50 |180[3.6] 90 | 45 | 49 |139| 100 | 936 | 89.1 | 94.9 | 0 |200] 270 | 339 | 39.1 | 2.26

30 50 |180]3.6] 90 | 45 | 49 | 139 105 | 963 | 91.7 | 97.7 | 0 |200] 270 | 339 | 41.7 | 2.01

30 50 |180[36] 90 | 45 | 49 | 139 110 | 98.9 | 94.3 | 100.4 | 0 |200] 270 | 339 | 44.3 | 1.74

30 50 |180]3.6] 90 | 45 | 49 | 139 115 | 101.5] 96.9 | 1032 | 0 |200] 270 | 339 | 46.9 | 1.46

30 50 | 180 /36| 90 | 45 | 49 |139| 120 | 104.1| 99.6 | 105.9 | 0 |200]| 270 | 339 | 49.6 | 1.19

30 50 | 150 | 44| 70 | 33 | 46 |111| 50 | 654 | 60.4 | 64.7 | 0 |200] 256 | 311 | 10.4 | 1.73

30 50 | 150 | 44| 70 | 33 | 46 |111| 55 | 68.1 | 63.0 | 67.5 | 0 |200] 256 | 311 | 13.0 | 2.01

51 30 50 | 150 |44 70 | 33 | 46 |111| 60 | 707 | 657 | 70.2 | 0 |200] 256 | 311 | 15.7 | 2.25
30 50 | 150 |44 70 | 33 | 46 |111| 65 | 733 | 68.3 | 73.0 | 0 |200] 256 | 311 | 18.3 | 2.45

30 50 | 150 |44 70 | 33 | 46 |111| 70 | 759 | 709 | 75.7 | 0 |200] 256 | 311 | 20.9 | 2.50

30 50 | 150 |44 70 | 33 | 46 |111| 75 | 785 | 735 | 785 | 0 |200] 256 | 311 | 23.5 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 106

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 50 | 150 | 44| 70 | 33 | 46 |111| 80 | 812 | 76.1 | 81.2 | 0 |200] 256 | 311 | 26.1 | 2.67

30 50 | 150 | 44| 70 | 33 | 46 |111| 85 | 838 | 78.8 | 84.0 | 0 |200] 256 | 311 | 28.8 | 2.58

30 50 | 150 | 44| 70 | 33 | 46 |111| 90 | 86.4 | 81.4 | 86.7 | 0 |200] 256 | 311 | 31.4 | 2.44

30 50 | 150 | 44| 70 | 33 | 46 |111| 95 | 89.0 | 84.0 | 89.5 | 0 |200] 256 | 311 | 34.0 | 2.24

51 30 50 |150|44] 70 | 33 | 46 | 111 100 | 916 | 86.6 | 922 | 0 |200] 256 | 311 | 36.6 | 1.99
30 50 |150|44| 70 | 33 | 46 | 111 105 | 943 | 89.2 | 95.0 | 0 |200] 256 | 311 | 39.2 | 1.72

30 50 |150|44] 70 | 33 | 46 |111| 120 | 96.9 | 91.9 | 97.7 | 0 |200] 256 | 311 | 41.9 | 1.44

30 50 | 150 |44 70 | 33 | 46 | 111 115 | 995 | 945 [ 1005 | 0 |200] 256 | 311 | 44.5 | 1.17

30 50 | 150 | 44| 70 | 33 | 46 |111| 120 | 102.1] 97.1 [ 1032 | 0 |200] 256 | 311 | 47.1 | 0.93

30 50 |120]55| 60 | 30 | 33 | 93 | 50 | 624 | 56.8 | 60.8 | 0 |200]| 246 | 293 | 6.8 |2.11

30 50 |120]55| 60 | 30 | 33 | 93 | 55 | 650 | 59.4 | 635 | 0 |200| 246 | 293 | 9.4 |2.33

30 50 |120]55| 60 | 30 | 33 | 93 | 60 | 67.7 | 62.1 | 66.3 | 0 |200]| 246 | 293 | 12.1 | 2.51

30 50 |120]55| 60 | 30 | 33 | 93 | 65 | 703 | 64.7 | 69.0 | 0 |200] 246 | 293 | 14.7 | 2.62

30 50 |120]55| 60 | 30 | 33 | 93 | 70 | 729 | 673 | 71.8 | 0 |200] 246 | 293 | 17.3 | 2.67

30 50 |120]55| 60 | 30 | 33 | 93| 75 | 755 | 69.9 | 745 | 0 |200] 246 | 293 | 19.9 | 2.61

30 50 |120]55| 60 | 30 | 33 | 93| 80 | 781 | 725 | 77.3 | 0 |200] 246 | 293 | 22.5 | 2.49

52 30 50 |120]55] 60 | 30 | 33 | 93| 85 | 808 | 75.2 | 80.0 | 0 |200] 246 | 293 | 25.2 | 2.31
30 50 |120]55] 60 | 30 | 33 | 93| 90 | 834 | 77.8 | 82.8 | 0 |200] 246 | 293 | 27.8 | 2.09

30 50 |120]55] 60 | 30 | 33 | 93| 95 | 86.0 | 80.4 | 855 | 0 |200] 246 | 293 | 30.4 | 1.84

30 50 |120]55] 60 | 30 | 33 | 93| 100 | 88.6 | 83.0 | 88.3 | 0 |200] 246 | 293 | 33.0 | 1.56

30 50 |120]55| 60 | 30 | 33 | 93 | 105 | 912 | 856 | 91.0 | 0 |200] 246 | 293 | 35.6 | 1.29

30 50 |120]55| 60 | 30 | 33 | 93 | 110 | 93.9 | 88.3 | 93.8 | 0 |200] 246 | 293 | 38.3 | 1.03

30 50 |120]55| 60 | 30 | 33 | 93 | 115 | 965 | 90.9 | 965 | 0 |200] 246 | 293 | 40.9 | 0.80

30 50 |120]55| 60 | 30 | 33 | 93 | 120 | 99.1 | 935 | 99.3 | 0 |200] 246 | 293 | 43.5 | 0.61

30 55 |350]23] 1200 | 29 | 155 |212| 50 | 723 | 69.1 | 74.4 | 0 |200] 306 | 412 | 14.1 |0.85

53 30 55 |350]23] 1200 | 29 | 155 |212| 55 | 750 | 71.7 | 77.2 | 0 |200]| 306 | 412 | 16.7 | 1.08
30 55 |350]23| 100 | 20 | 155 [212| 60 | 776 | 743 | 79.9 | 0 [200] 306 | 412 | 19.3 | 1.34




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 107

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 55 |350]23] 100 | 29 | 155 |212| 65 | 802 | 76.9 | 82.7 | 0 |200| 306 | 412 | 21.9 | 1.62

30 55 |350]23| 1200 | 20 | 155 [212| 70 | 828 | 795 | 85.4 | 0 [200] 306 | 412 | 24.5 | 1.90

30 55 |350]23] 1200 | 290 | 155 |212| 75 | 854 | 822 | 882 | 0 |200] 306 | 412 | 27.2 | 2.15

30 55 |350]23] 1200 | 29 | 155 |212| 80 | 88.1 | 84.8 | 90.9 | 0 |200]| 306 | 412 | 29.8 | 2.36

30 55 |350]23] 100 | 20 | 155 |212| 85 | 90.7 | 87.4 | 93.7 | 0 |200] 306 | 412 | 32.4 | 2.52

52 30 55 |350]23] 100 | 290 | 155 |212| 90 | 93.3 | 90.0 | 96.4 | 0 |200] 306 | 412 | 35.0 | 2.62
30 55 |350]23] 100 | 29 | 155 |212| 95 | 950 | 926 | 99.2 | 0 |200] 306 | 412 | 37.6 | 2.68

30 55 |350]23] 100 | 29 | 155 | 212| 100 | 985 | 95.3 | 101.9 | 0 |200] 306 | 412 | 40.3 | 2.64

30 55 |350]23] 100 | 29 | 155 | 212| 105 | 101.2] 97.9 | 104.7 | 0 |200] 306 | 412 | 42.9 | 2.52

30 55 |350]23] 100 | 29 | 155 | 212 | 110 | 103.8] 1005 ] 107.4 | 0 |200]| 306 | 412 | 455 | 2.35

30 55 | 35023 100 | 29 | 155 | 212 115 | 106.4 ] 103.1 ] 110.2 | 0 |200] 306 | 412 | 48.1 | 2.13

30 55 | 35023 100 | 29 | 155 | 212 | 120 | 109.0 ] 105.7 [ 112.9 | 0 |200] 306 | 412 | 50.7 | 1.88

30 55 |320]25] 100 | 31 | 136 |199| 50 | 718 | 68.4 | 73.7 | 0 |200] 299 | 399 | 13.4 | 0.90

30 55 |320]25] 1200 | 31 | 136 |199| 55 | 745 | 71.0 | 76.4 | 0 |200] 299 | 399 | 16.0 | 1.15

30 55 |320]25] 1200 | 31 | 136 |199| 60 | 77.1 | 737 | 79.2 | 0 |200] 299 | 399 | 18.7 | 1.41

30 55 |320]25] 1200 | 31 | 136 |199| 65 | 79.7 | 76.3 | 81.9 | 0 |200] 299 | 399 | 21.3 | 1.69

30 55 |320]25] 100 | 31 | 136 |199| 70 | 823 | 78.9 | 84.7 | 0 |200]| 299 | 399 | 23.9 | 1.97

30 55 |320]25] 100 | 31 | 136 |199| 75 | 849 | 815 | 87.4 | 0 |200] 299 | 399 | 26.5 | 2.22

30 55 |320]25] 100 | 31 | 136 |199| 80 | 876 | 84.1 | 90.2 | 0 |200] 299 | 399 | 29.1 | 2.41

54 30 55 |320]25] 100 | 31 | 136 |199| 85 | 90.2 | 86.8 | 92.9 | 0 |200]| 299 | 399 | 31.8 | 2.56
30 55 |320]25] 1200 | 31 | 136 |199| 90 | 92.8 | 89.4 | 95.7 | 0 |200| 299 | 399 | 34.4 | 2.65

30 55 |320]25] 100 | 31 | 136 |199| 95 | 954 | 92.0 | 98.4 | 0 [200] 299 | 399 | 37.0 | 2.70

30 55 |320]25] 1200 | 31 | 136 | 199 | 100 | 98.0 | 94.6 | 102.2 | 0 |200] 299 | 399 | 39.6 | 2.62

30 55 |320]25] 1200 | 31 | 136 | 199 | 105 | 100.7 | 97.2 [ 103.9 | 0 |200] 299 | 399 | 42.2 | 2.49

30 55 |320]25] 100 | 31 | 136 | 199 | 110 | 103.3] 99.9 | 106.7 | 0 |200| 299 | 399 | 44.9 | 2.31

30 55 |320]25] 100 | 31 | 136 | 199 | 115 | 105.9 | 1025 | 109.4 | 0 |200] 299 | 399 | 47.5 | 2.08

30 55 |320]25] 100 | 31 | 136 | 199 | 120 | 108.5] 105.1 | 112.2 | 0 |200] 299 | 399 | 50.1 | 1.82




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 108

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 55 |290]27] 100 | 34 | 117 |186| 50 | 713 | 67.7 | 72.8 | 0 |200| 293 | 386 | 12.7 | 0.97

30 55 |290]27] 100 | 34 | 117 |186| 55 | 739 | 703 | 755 | 0 |200| 293 | 386 | 15.3 | 1.22

30 55 |290]27] 100 | 34 | 117 |186| 60 | 765 | 729 | 783 | 0 |200| 293 | 386 | 17.9 | 1.49

30 55 |290]27] 100 | 34 | 117 |186| 65 | 79.1 | 755 | 81.1 | 0 |200| 293 | 386 | 20.5 | 1.77

30 55 |290]27] 100 | 34 | 117 |186| 70 | 817 | 78.1 | 83.8 | 0 |200]| 293 | 386 | 23.1 | 2.05

30 55 |200]27] 100 | 34 | 117 |186| 75 | 84.4 | 80.8 | 86.6 | 0 |200]| 293 | 386 | 25.8 | 2.28

30 55 |290]27] 100 | 34 | 117 |186| 80 | 87.0 | 83.4 | 89.3 | 0 |200]| 293 | 386 | 28.4 | 2.47

55 30 55 |200]27] 100 | 34 | 117 | 186| 85 | 89.6 | 86.0 | 92.1 | 0 |200] 293 | 386 | 31.0 | 2.60
30 55 |290]27] 100 | 34 | 117 |186| 90 | 92.2 | 88.6 | 94.8 | 0 |200| 293 | 386 | 33.6 | 2.68

30 55 |290]27] 100 | 34 | 117 |186| 95 | 948 | 912 | 97.6 | 0 |200| 293 | 386 | 36.2 | 2.69

30 55 |290]27] 100 | 34 | 117 | 186 | 100 | 975 | 93.9 [ 100.3 | 0 [200] 293 | 386 | 38.9 | 2.60

30 55 |290]27] 100 | 34 | 117 | 186 | 105 | 100.1 ] 965 | 103.1 | 0 |200| 293 | 386 | 41.5 | 2.45

30 55 |290]27] 100 | 34 | 117 | 186 | 110 | 102.7] 99.1 | 105.8 | 0 |200]| 293 | 386 | 44.1 | 2.25

30 55 |290]27] 100 | 34 | 117 | 186 | 115 | 105.3] 101.7 | 108.6 | 0 |200] 293 | 386 | 46.7 | 2.00

30 55 |290]27] 100 | 34 | 117 | 186 | 120 | 107.9] 1043 ] 112.3 | 0 [200] 293 | 386 | 49.3 | 1.74

30 55 |260]3.1] 1200 | 38 | 98 |175| 50 | 705 | 66.7 | 71.7 | 0 |200]| 287 | 375 | 11.7 | 1.06

30 55 |260]3.1] 100 38 | 98 |175| 55 | 73.2 | 69.4 | 745 | 0 |200]| 287 | 375 | 14.4 | 1.32

30 55 |260]3.1] 100 38 | 98 |175| 60 | 758 | 720 | 77.2 | 0 |200] 287 | 375 | 17.0 | 1.60

30 55 |260]3.1] 100 38 | 98 |175| 65 | 784 | 746 | 80.0 | 0 |200]| 287 | 375 | 19.6 | 1.88

30 55 |260]3.1] 100 38 | 98 |175| 70 | 810 | 77.2 | 82.7 | 0 |200] 287 | 375 | 22.2 | 2.14

56 30 55 |260]3.1] 1200 | 38 | 98 |175| 75 | 836 | 79.8 | 855 | 0 |200]| 287 | 375 | 24.8 | 2.36
30 55 |260]3.1] 1200 | 38 | 98 |175| 80 | 86.3 | 825 | 882 | 0 |200]| 287 | 375 | 27.5 | 2.52

30 55 |260]3.1] 1200 | 38 | 98 |175| 85 | 88.9 | 85.1 | 91.0 | 0 |200]| 287 | 375 | 30.1 | 2.64

30 55 |260]3.1] 1200 | 38 | 98 |175| 90 | 915 | 87.7 | 93.7 | 0 |200] 287 | 375 | 32.7 | 2.70

30 55 |260]3.1] 1200 | 38 | 98 |175| 95 | 941 | 90.3 | 965 | 0 |200] 287 | 375 | 35.3 | 2.66

30 55 |260]3.1] 1200 | 38 | 98 |175| 100 | 96.7 | 92.9 | 99.2 | 0 |200] 287 | 375 | 37.9 | 2.55

30 55 |260]3.1] 1200 | 38 | 98 |175| 105 | 99.4 | 956 | 1020 | 0 |200] 287 | 375 | 40.6 | 2.38




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 109

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 55 |260]3.1] 1200 | 38 | 98 |175| 110 | 102.0] 98.2 | 104.7 | 0 |200] 287 | 375 | 43.2 | 2.16

56 30 55 |260]3.1] 1200 | 38 | 98 |175| 115 | 104.6 | 100.8 | 107.5 | 0 |200] 287 | 375 | 45.8 | 1.01
30 55 |260]3.1] 1200 | 38 | 98 |175| 120 | 107.2] 103.4 | 110.3 | 0 |200]| 287 | 375 | 48.4 | 1.63

30 55 |230]35| 100 | 43 | 77 |164| 50 | 69.6 | 656 | 70.4 | 0 |200]| 282 | 364 | 10.6 | 1.18

30 55 |230]35] 100 | 43 | 77 |164| 55 | 723 | 682 | 732 | 0 |200]| 282 | 364 | 13.2 | 1.45

30 55 |230]35] 100 | 43 | 77 |164| 60 | 749 | 708 | 75.9 | 0 |200] 282 | 364 | 15.8 | 1.73

30 55 |230]35| 100 | 43 | 77 |164| 65 | 775 | 73.4 | 787 | 0 |200]| 282 | 364 | 18.4 | 2.01

30 55 |230]35] 100 43 | 77 |164| 70 | 80.1 | 76.1 | 81.4 | 0 |200] 282 | 364 | 21.1 | 2.25

30 55 |230]35| 100 | 43 | 77 |164| 75 | 827 | 787 | 842 | 0 |200]| 282 | 364 | 23.7 | 2.44

30 55 |230]35| 100 | 43 | 77 |164| 80 | 854 | 81.3 | 86.9 | 0 |200]| 282 | 364 | 26.3 | 2.5

57 30 55 |230]35| 100 | 43 | 77 |164| 85 | 88.0 | 83.9 | 89.7 | 0 |200]| 282 | 364 | 28.9 | 2.67
30 55 |230]35| 100 | 43 | 77 |164| 90 | 90.6 | 865 | 92.4 | 0 |200] 282 | 364 | 31.5 | 2.70

30 55 |230]35] 100 | 43 | 77 |164| 95 | 932 | 89.2 | 95.2 | 0 |200]| 282 | 364 | 34.2 | 2.62

30 55 |230]35] 100 | 43 | 77 |164| 100 | 958 | 91.8 | 97.9 | 0 |200]| 282 | 364 | 36.8 | 2.48

30 55 |230]35] 100 | 43 | 77 |164| 105 | 985 | 94.4 [ 100.7 | 0 |200]| 282 | 364 | 39.4 | 2.29

30 55 |230]35] 100 | 43 | 77 |164| 110 | 101.1] 97.0 [ 103.4 | 0 |200] 282 | 364 | 42.0 | 2.05

30 55 |230]35] 100 | 43 | 77 |164| 115 | 103.7] 99.6 | 106.2 | 0 |200]| 282 | 364 | 44.6 | 1.78

30 55 |230]35] 100 | 43 | 77 | 164 120 | 106.3 ] 102.3 ] 108.9 | 0 |200] 282 | 364 | 47.3 | 1.50

30 55 |200]40] 200 | 50 | 55 |155| 50 | 685 | 64.1 | 68.8 | 0 |200| 277 | 355 | 9.1 |1.34

30 55 |200]40] 100 | 50 | 55 |155| 55 | 71.1 | e6.7 | 71.5 | 0 |200] 277 | 355 | 11.7 | 1.62

30 55 |200]40]| 1200 | 50 | 55 |155| 60 | 737 | 69.4 | 743 | 0 |200]| 277 | 355 | 14.4 | 1.90

30 55 |200]40] 200 | 50 | 55 |155| 65 | 763 | 720 | 77.0 | 0 |200| 277 | 355 | 17.0 | 2.16

58 30 55 | 20040 200 | 50 | 55 |155| 70 | 789 | 746 | 79.8 | 0 |200] 277 | 355 | 19.6 | 2.37
30 55 |200]40] 200 | 50 | 55 |155| 75 | 816 | 77.2 | 825 | 0 |200]| 277 | 355 | 22.2 | 2.54

30 55 | 20040 200 | 50 | 55 |155| 80 | 842 | 79.8 | 853 | 0 |200]| 277 | 355 | 24.8 | 2.65

30 55 |200]40] 200 | 50 | 55 |155| 85 | 86.8 | 825 | 88.0 | 0 |200]| 277 | 355 | 27.5 | 2.70

30 55 |200]40] 200 | 50 | 55 |155| 90 | 89.4 | 85.1 | 90.8 | 0 |200]| 277 | 355 | 30.1 | 2.65




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 110

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 55 |200]40] 200 | 50 | 55 |155| 95 | 92.0 | 87.7 | 935 | 0 |200] 277 | 355 | 32.7 | 2.54

30 55 | 20040 200 | 50 | 55 |155| 100 | 947 | 90.3 | 96.3 | 0 |200]| 277 | 355 | 35.3 | 2.37

. 30 55 |200]4.0] 200 | 50 | 55 |155| 105 | 97.3 | 92.9 | 99.0 | 0 |200] 277 | 355 | 37.9 | 2.15
30 55 | 20040 200 | 50 | 55 |155| 110 | 99.9 | 956 | 101.8 | 0 |200]| 277 | 355 | 40.6 | 1.89

30 55 |200]40] 100 | 50 | 55 |155| 115 | 1025] 98.2 | 1045 | 0 |200] 277 | 355 | 43.2 | 1.61

30 55 |200]4.0] 200 | 50 | 55 |155| 120 | 105.1 | 100.8 | 107.3 | 0 |200] 277 | 355 | 45.8 | 1.33

30 55 |170]47] 80 | 38 | 51 |127| 50 | 66.9 | 62.1 | 66.6 | 0 |200| 263|327 | 7.1 |1.54

30 55 |170]47] 80 | 38 | 51 |127| 55 | 695 | 64.8 | 69.4 | 0 |200] 263|327 | 9.8 |1.83

30 55 |170|47| 80 | 38 | 51 |127| 60 | 721 | 67.4 | 721 | 0 |200]| 263 | 327 | 12.4 | 2.10

30 55 | 170 47| 80 | 38 | 51 |127| 65 | 747 | 700 | 74.9 | 0 |200] 263 | 327 | 15.0 | 2.32

30 55 | 170 47| 80 | 38 | 51 |127| 70 | 773 | 726 | 77.6 | 0 |200]| 263 | 327 | 17.6 | 2.50

30 55 | 170 47| 80 | 38 | 51 |127| 75 | 800 | 752 | 80.4 | 0 |200] 263|327 | 20.2 | 2.63

30 55 | 170 47| 80 | 38 | 51 |127| 80 | 826 | 77.9 | 83.1 | 0 |200]| 263 | 327 | 22.9 | 2.60

59 30 55 | 170 47| 80 | 38 | 51 |127| 85 | 852 | 805 | 85.9 | 0 |200| 263 | 327 | 255 | 2.66
30 55 | 170 47| 80 | 38 | 51 |127| 90 | 878 | 83.1 | 88.6 | 0 |200| 263 | 327 | 28.1 | 2.56

30 55 | 170 47| 80 | 38 | 51 |127| 95 | 90.4 | 857 | 91.4 | 0 [200] 263 327 | 30.7 | 2.40

30 55 |170]4.7] 80 | 38 | 51 |127| 100 | 93.1 | 883 | 94.1 | 0 |200] 263 | 327 | 33.3 | 2.19

30 55 |170]4.7] 80 | 38 | 51 | 127 105 | 957 | 91.0 | 96.9 | 0 |200] 263 | 327 | 36.0 | 1.93

30 55 |170]4.7] 80 | 38 | 51 | 127 110 | 98.3 | 936 | 99.6 | 0 |200] 263 | 327 | 38.6 | 1.65

30 55 | 17047 80 | 38 | 51 | 127 115 | 1009 | 96.2 | 102.4 | 0 |200] 263 | 327 | 41.2 | 1.38

30 55 | 170 47| 80 | 38 | 51 |127| 120 | 1035] 98.8 | 105.1 | 0 |200] 263 | 327 | 43.8 | 1.11

30 55 |140]57| 70 | 35 | 38 |108| 50 | 64.6 | 59.4 | 63.6 | 0 |200| 254 | 308 | 4.4 |1.85

30 55 |140]57| 70 | 35 | 38 |108| 55 | 672 | 62.0 | 66.3 | 0 |200| 254 | 308 | 7.0 |2.11

50 30 55 |140|57| 70 | 35 | 38 |108| 60 | 69.8 | 64.6 | 69.1 | 0 |200| 254 | 308 | 9.6 |2.34
30 55 |140|57| 70 | 35 | 38 |108| 65 | 724 | 67.2 | 71.8 | 0 |200] 254 | 308 | 12.2 | 2.51

30 55 |140]57| 70 | 35 | 38 |108| 70 | 750 | 69.9 | 74.6 | 0 |200] 254 | 308 | 14.9 | 2.63

30 55 |140|57| 70 | 35 | 38 |108| 75 | 777 | 725 | 77.3 | 0 |200] 254 | 308 | 17.5 | 2.68




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 111

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 55 |140]57] 70 | 35 | 38 |108| 80 | 803 | 75.1 | 80.1 | 0 |200] 254 | 308 | 20.1 | 2.63

30 55 |140|57| 70 | 35 | 38 |108| 85 | 829 | 77.7 | 82.8 | 0 |200] 254 | 308 | 22.7 | 2.52

30 55 |140]57| 70 | 35 | 38 |108| 90 | 855 | 80.3 | 85.6 | 0 |200] 254 | 308 | 25.3 | 2.35

30 55 |140]57] 70 | 35 | 38 |108| 95 | 88.1 | 83.0 | 88.3 | 0 |200] 254 | 308 | 28.0 | 2.13

60 30 55 |140]57] 70 | 35 | 38 |108| 100 | 90.8 | 856 | 91.1 | 0 |200] 254 | 308 | 30.6 | 1.88
30 55 |140|57] 70 | 35 | 38 |108| 105 | 93.4 | 88.2 | 93.8 | 0 |200] 254 | 308 | 33.2 | 1.60

30 55 |140]57] 70 | 35 | 38 |108| 110 | 96.0 | 90.8 | 96.6 | 0 |200] 254 | 308 | 35.8 | 1.32

30 55 |140]57] 70 | 35 | 38 |108| 115 | 986 | 93.4 | 99.3 | 0 |200] 254 | 308 | 38.4 | 1.06

30 55 |140|57| 70 | 35 | 38 |108| 120 | 101.2] 96.1 | 102.1 | 0 |200] 254 | 308 | 41.1 | 0.83

30 60 | 34028 120 | 42 | 136 |220| 50 | 722 | 68.9 | 742 | 0 |200] 310|420 | 8.9 |o0.87

30 60 | 34028 120 | 42 | 136 |220| 55 | 748 | 715 | 76.9 | 0 |200] 310 | 420 | 11.5 | 1.11

30 60 | 34028 120 | 42 | 136 |220| 60 | 774 | 741 | 79.7 | 0 |200] 310 | 420 | 14.1 | 1.37

30 60 | 34028 120 | 42 | 136 |220| 65 | 80.0 | 76.7 | 825 | 0 |200| 310 | 420 | 16.7 | 1.65

30 60 | 34028 120 | 42 | 136 |220| 70 | 827 | 793 | 85.2 | 0 |200] 310 | 420 | 19.3 | 1.92

30 60 | 34028 120 | 42 | 136 |220| 75 | 853 | 82.0 | 88.0 | 0 |200| 310 | 420 | 22.0 | 2.18

30 60 | 34028 120 | 42 | 136 |220| 80 | 87.9 | 846 | 90.7 | 0 |200] 310 | 420 | 24.6 | 2.38

61 30 60 |340]28]| 120 | 42 | 136 |220| 85 | 905 | 87.2 | 935 | 0 |200]| 310 | 420 | 27.2 | 2.53
30 60 |340]28] 120 | 42 | 136 |220| 90 | 93.1 | 89.8 | 96.2 | 0 |200] 310 | 420 | 29.8 | 2.63

30 60 |340]28] 120 | 42 | 136 |220| 95 | 958 | 92.4 | 99.0 | 0 |200] 310 | 420 | 32.4 | 2.68

30 60 |340]28] 120 | 42 | 136 | 220 100 | 98.4 | 95.1 | 101.7 | 0 |200]| 310 | 420 | 35.1 | 2.63

30 60 | 340 |28 120 | 42 | 136 | 220 | 105 | 101.0] 97.7 | 1045 | 0 |200]| 310 | 420 | 37.7 | 2.51

30 60 | 340 |28 120 | 42 | 136 | 220 | 110 | 103.6 ] 1003 ] 207.2 | 0 [200] 310 | 420 | 40.3 | 2.34

30 60 | 340 |28 120 | 42 | 136 | 220 115 | 106.2] 102.9 | 110.0 | 0 |200] 310 | 420 | 42.9 | 2.12

30 60 | 340 |28 120 | 42 | 136 | 220 | 120 | 108.9] 1055 ] 112.7 | 0 |200] 310 | 420 | 455 | 1.86

30 60 |310]3.0] 120 | 46 | 116 |209| 50 | 7.7 | 8.2 | 73.4 | 0 |200| 304 | 409 | 8.2 |0.93

62 30 60 |310]3.0] 120 | 46 | 116 |209| 55 | 743 | 70.8 | 76.2 | 0 |200] 304 | 409 | 10.8 | 1.18
30 60 |310]3.0] 120 | 46 | 116 |209| 60 | 769 | 73.4 | 78.9 | 0 |200]| 304 | 400 | 13.4 | 1.44




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 112

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 60 |310]3.0] 120 | 46 | 116 |209| 65 | 795 | 76.0 | 81.7 | 0 |200]| 304 | 409 | 16.0 | 1.72

30 60 |310]3.0] 120 | 46 | 116 |209| 70 | 82.1 | 78.7 | 84.4 | 0 |200] 304 | 400 | 18.7 | 2.00

30 60 |310]3.0] 120 | 46 | 116 |209| 75 | 84.8 | 81.3 | 87.2 | 0 |200] 304 | 400 | 21.3 | 2.24

30 60 | 31030 120 | 46 | 116 |209| 80 | 87.4 | 83.9 | 89.9 | 0 |200]| 304 | 409 | 23.9 |2.43

30 60 |310]3.0] 120 | 46 | 116 |209| 85 | 90.0 | 865 | 92.7 | 0 |200] 304 | 409 | 26.5 | 2.57

6 30 60 |310]3.0] 120 | 46 | 116 |209| 90 | 92.6 | 89.1 | 95.4 | 0 |200] 304 | 409 | 29.1 | 2.66
30 60 |310]3.0] 120 | 46 | 116 |209| 95 | 952 | 91.8 | 98.2 | 0 |200] 304 | 400 | 31.8 | 2.70

30 60 |310]3.0] 120 | 46 | 116 | 209 | 100 | 97.9 | 94.4 [ 100.9 | 0 |200] 304 | 409 | 34.4 | 2.61

30 60 |310]3.0] 120 | 46 | 116 | 209 | 105 | 1005 | 97.0 | 103.7 | 0 |200] 304 | 409 | 37.0 | 2.48

30 60 | 31030 120 | 46 | 116 | 209 | 110 | 103.1] 99.6 | 106.4 | 0 |200]| 304 | 409 | 39.6 | 2.29

30 60 |310]3.0]| 120 | 46 | 116 | 209 | 115 | 105.7 | 102.2 | 109.2 | 0 |200] 304 | 409 | 42.2 | 2.06

30 60 |310]3.0] 120 | 46 | 116 | 209 | 120 | 108.3] 104.9 | 111.9 | 0 |200] 304 | 409 | 44.9 | 1.79

30 60 | 28034120 | 51 | 95 |198| 50 | 71.0 | 67.4 | 725 | 0 |200| 299 | 398 | 7.4 |1.01

30 60 | 28034120 | 51 | 95 |198| 55 | 737 | 700 | 75.2 | 0 |200] 299 | 398 | 10.0 | 1.26

30 60 | 28034120 | 51 | 95 |198| 60 | 763 | 726 | 78.0 | 0 |200| 299 | 398 | 12.6 | 1.53

30 60 | 28034120 | 51 | 95 |198| 65 | 780 | 752 | 80.7 | 0 |200| 299 | 398 | 15.2 | 1.81

30 60 |280]34| 120 | 51 | 95 |198| 70 | 815 | 77.9 | 835 | 0 |200]| 299 | 398 | 17.9 | 2.08

30 60 |280]34] 120 | 51 | 95 |198| 75 | 84.1 | 805 | 86.2 | 0 |200] 299 | 398 | 20.5 | 2.31

30 60 |280]34] 120 | 51 | 95 |198| 80 | 86.8 | 83.1 | 89.0 | 0 |200] 299 | 398 | 23.1 | 2.49

63 30 60 |280]34] 120 | 51 | 95 |198| 85 | 89.4 | 857 | 91.7 | 0 |200] 299 | 398 | 25.7 | 2.61
30 60 | 28034120 | 51 | 95 |198| 90 | 92.0 | 88.3 | 945 | 0 |200| 299 | 398 | 28.3 | 2.68

30 60 | 28034120 | 51 | 95 |198| 95 | 946 | 91.0 | 97.2 | 0 |200] 299 | 398 | 31.0 | 2.68

30 60 | 28034120 | 51 | 95 |198| 100 | 97.2 | 93.6 | 100.0 | 0 |200] 299 | 398 | 33.6 | 2.58

30 60 | 28034120 | 51 | 95 |198| 105 | 99.9 | 96.2 | 102.7 | 0 |200] 299 | 398 | 36.2 | 2.42

30 60 | 28034120 | 51 | 95 |198| 110 | 1025] 98.8 | 1055 | 0 |200| 299 | 398 | 38.8 | 2.22

30 60 | 28034120 | 51 | 95 |198| 115 | 105.1] 101.4 | 108.2 | 0 |200| 299 | 398 | 41.4 | 1.97

30 60 | 28034120 | 51 | 95 |198| 120 | 107.7] 104.1 ] 112.0 | 0 [200] 299 | 398 | 44.1 | 1.70




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 113

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 60 | 25038120 | 58 | 73 |188| 50 | 703 | 66.4 | 71.3 | 0 |200| 294 | 388 | 6.4 |1.11

30 60 |250]38| 120 | 58 | 73 |188| 55 | 729 | 69.0 | 74.1 | 0 |200| 294 | 388 | 9.0 |1.37

30 60 | 25038120 | 58 | 73 |188| 60 | 755 | 71.6 | 76.8 | 0 |200| 294 | 388 | 11.6 | 1.65

30 60 | 25038120 | 58 | 73 |188| 65 | 781 | 742 | 79.6 | 0 |200| 294 | 388 | 14.2 | 1.93

30 60 |250]38]| 120 | 58 | 73 |188| 70 | 80.7 | 76.9 | 82.3 | 0 |200] 294 | 388 | 16.9 | 2.18

30 60 |250]38| 120 | 58 | 73 |188| 75 | 834 | 795 | 85.1 | 0 |200] 294 | 388 | 19.5 | 2.39

30 60 |250]38]| 120 | 58 | 73 |188| 80 | 86.0 | 82.1 | 87.8 | 0 |200] 294 | 388 | 22.1 | 2.55

64 30 60 |250]38]| 120 | 58 | 73 |188| 85 | 88.6 | 84.7 | 90.6 | 0 |200]| 294 | 388 | 24.7 | 2.65
30 60 |250|38| 120 | 58 | 73 |188| 90 | 912 | 87.3 | 93.3 | 0 |200] 204 | 388 | 27.3 | 2.70

30 60 |250]38| 120 | 58 | 73 |188| 95 | 938 | 90.0 | 96.1 | 0 |200] 294 | 388 | 30.0 | 2.65

30 60 | 25038120 | 58 | 73 |188| 100 | 965 | 92.6 | 98.8 | 0 |200]| 294 | 388 | 32.6 | 2.53

30 60 | 25038120 | 58 | 73 |188| 105 | 99.1 | 952 [ 101.6 | 0 |200]| 294 | 388 | 35.2 | 2.35

30 60 | 25038120 | 58 | 73 |188| 110 | 101.7] 97.8 | 104.3 | 0 |200]| 294 | 388 | 37.8 | 2.13

30 60 | 25038 120 | 58 | 73 |188| 115 | 104.3] 100.4 | 107.1 | 0 |200]| 294 | 388 | 40.4 | 1.87

30 60 | 25038120 | 58 | 73 |188| 120 | 106.9] 103.1] 109.8 | 0 |200] 294 | 388 | 43.1 | 1.50

30 60 |220]43] 1200 | 45 | 70 |161| 50 | 69.3 | 65.1 | 69.9 | 0 |200] 280|361 | 5.1 |1.23

30 60 |220]43] 100 45 | 70 |161| 55 | 71.9 | 67.8 | 72.7 | 0 |200| 280 | 361 | 7.8 |1.50

30 60 |220]43] 100 | 45 | 70 |161| 60 | 745 | 70.4 | 75.4 | 0 |200]| 280 | 361 | 10.4 | 1.78

30 60 |220]43] 100 45 | 70 |161| 65 | 771 | 730 | 782 | 0 |200] 280 | 361 | 13.0 | 2.05

30 60 |220]43] 100 45 | 70 |161| 70 | 79.8 | 756 | 80.9 | 0 |200] 280 | 361 | 15.6 | 2.29

. 30 60 |220]43| 100 | 45 | 70 |161| 75 | 824 | 782 | 83.7 | 0 |200| 280 | 361 | 18.2 | 2.48
30 60 |220]43] 1200 | 45 | 70 |161| 80 | 850 | 80.9 | 86.4 | 0 |200] 280 | 361 | 20.9 | 2.61

30 60 |220]43] 100 | 45 | 70 |161| 85 | 876 | 835 | 89.2 | 0 |200] 280 | 361 | 23.5 | 2.69

30 60 |220]43] 1200 | 45 | 70 |161| 90 | 902 | 86.1 | 91.9 | 0 |200] 280 | 361 | 26.1 | 2.69

30 60 |220]43] 1200 | 45 | 70 |161| 95 | 929 | 88.7 | 94.7 | 0 |200]| 280 | 361 | 28.7 | 2.60

30 60 |220]43] 1200 | 45 | 70 |161| 100 | 955 | 91.3 | 97.4 | 0 |200] 280 | 361 | 31.3 | 2.45

30 60 |220]43] 1200 | 45 | 70 |161| 105 | 98.1 | 94.0 | 100.2 | 0 |200] 280 | 361 | 34.0 | 2.25




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 114

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 60 |220]43] 100 | 45 | 70 |161| 110 | 100.7 | 96.6 | 102.9 | 0 [200] 280 | 361 | 36.6 | 2.00

65 30 60 |220]43] 100 | 45 | 70 |161| 115 | 103.3] 99.2 [ 105.7 | 0 |200] 280 | 361 | 39.2 | 1.73
30 60 |220]43] 100 | 45 | 70 |161| 120 | 106.0 | 101.8 | 108.4 | 0 |200]| 280 | 361 | 41.8 | 1.45

30 60 | 190 |50 1200 | 53 | 47 |152| 50 | 68.0 | 635 | 68.1 | 0 |200| 276 | 352 | 3.5 |1.40

30 60 | 190 |50/ 200 | 53 | 47 |152| 55 | 706 | 66.1 | 70.9 | 0 |200] 276 | 352 | 6.1 | 1.68

30 60 | 190 |50 100 | 53 | 47 |152| 60 | 732 | 68.8 | 73.6 | 0 |200| 276 | 352 | 8.8 | 1.96

30 60 | 190 |50 100 | 53 | 47 |152| 65 | 758 | 71.4 | 76.4 | 0 |200] 276 | 352 | 11.4 | 2.21

30 60 | 190 |50 100 | 53 | 47 |152| 70 | 785 | 740 | 79.1 | 0 |200] 276 | 352 | 14.0 | 2.42

30 60 | 190 |50 100 | 53 | 47 |152| 75 | 81.1 | 766 | 81.9 | 0 |200]| 276 | 352 | 16.6 | 2.57

30 60 | 190 |50 200 | 53 | 47 |152| 80 | 837 | 79.2 | 84.6 | 0 |200]| 276 | 352 | 19.2 | 2.66

66 30 60 | 190 |50 100 | 53 | 47 |152| 85 | 863 | 81.9 | 87.4 | 0 |200] 276 | 352 | 21.9 | 2.70
30 60 | 190 |50 200 | 53 | 47 |152| 90 | 88.9 | 845 | 90.1 | 0 |200] 276 | 352 | 24.5 | 2.63

30 60 | 190 |50 100 | 53 | 47 |152| 95 | 916 | 87.1 | 92.9 | 0 |200] 276 | 352 | 27.1 | 2.50

30 60 | 190 |50 200 | 53 | 47 |152| 100 | 942 | 89.7 | 95.6 | 0 |200] 276 | 352 | 29.7 | 2.32

30 60 | 190 |50 200 | 53 | 47 |152| 105 | 968 | 923 | 98.4 | 0 |200] 276 | 352 | 32.3 | 2.08

30 60 | 190 |50 200 | 53 | 47 |152| 110 | 99.4 | 95.0 [ 101.1 | 0 |200] 276 | 352 | 35.0 | 1.82

30 60 | 190 |5.0] 100 | 53 | 47 |152| 115 | 102.0| 97.6 | 103.9 | 0 |200] 276 | 352 | 37.6 | 1.54

30 60 | 190 |5.0] 100 | 53 | 47 |152| 120 | 104.7 | 100.2 | 106.6 | 0 |200] 276 | 352 | 40.2 | 1.26

30 60 |160|59| 80 | 40 | 44 |124| 50 | 662 | 61.3 | 65.7 | 0 |200| 262 | 324 | 1.3 | 1.64

30 60 |160|59] 80 | 40 | 44 |124| 55 | 68.8 | 64.0 | 685 | 0 |200| 262 | 324 | 4.0 |1.92

30 60 | 160 |59| 80 | 40 | 44 |124| 60 | 714 | 666 | 71.2 | 0 |200| 262 | 324 | 6.6 |2.17

30 60 | 160 |59| 80 | 40 | 44 |124| 65 | 740 | 69.2 | 74.0 | 0 |200] 262 | 324 | 9.2 |2.39

67 30 60 | 160 |59| 80 | 40 | 44 |124| 70 | 767 | 71.8 | 76.7 | 0 |200]| 262 | 324 | 11.8 | 2.55
30 60 | 160 |59| 80 | 40 | 44 |124| 75 | 793 | 74.4 | 795 | 0 |200]| 262 | 324 | 14.4 | 2.65

30 60 | 160 |59| 80 | 40 | 44 |124| 80 | 819 | 77.1 | 822 | 0 |200] 262 | 324 | 17.1 | 2.60

30 60 | 160 |59| 80 | 40 | 44 |124| 85 | 845 | 79.7 | 85.0 | 0 |200]| 262 | 324 | 19.7 | 2.63

30 60 | 160 |59| 80 | 40 | 44 |124| o0 | 871 | 823 | 87.7 | 0 |200]| 262 | 324 | 22.3 | 2.51




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 115

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 60 | 160 |59| 80 | 40 | 44 |124| 95 | 89.8 | 84.9 | 905 | 0 |200]| 262 | 324 | 24.9 | 2.33

30 60 | 160 |59| 80 | 40 | 44 |124| 100 | 92.4 | 875 | 932 | 0 [200] 262 | 324 | 27.5 | 2.10

57 30 60 | 160 |59| 80 | 40 | 44 |124| 105 | 950 | 90.2 | 96.0 | 0 |200] 262 | 324 | 30.2 | 1.83
30 60 | 160 |59| 80 | 40 | 44 |124| 110 | 976 | 92.8 | 98.7 | 0 |200]| 262 | 324 | 32.8 | 1.55

30 60 |160|59] 80 | 40 | 44 |124| 115 | 1002 | 95.4 | 101.5| 0 |200] 262 | 324 | 35.4 | 1.28

30 60 |160|59] 80 | 40 | 44 | 124 120 | 102.9] 98.0 | 104.2 | 0 |200] 262 | 324 | 38.0 | 1.02

30 65 |330]34] 120 | 44 | 129 |216| 50 | 720 | 686 | 73.9 | 0 |200| 308 | 416 | 3.6 |0.89

30 65 |330]34] 120 | 44 | 129 |216| 55 | 746 | 71.3 | 76.7 | 0 |200| 308 | 416 | 6.3 | 1.13

30 65 |330]34]120 | 44 | 129 |216| 60 | 773 | 739 | 79.4 | 0 |200| 308 | 416 | 8.9 |1.39

30 65 |330]34] 120 | 44 | 129 |216| 65 | 79.9 | 765 | 822 | 0 |200| 308 | 416 | 11.5 | 1.67

30 65 |330]34] 120 | 44 | 129 |216| 70 | 825 | 79.1 | 85.0 | 0 |200| 308 | 416 | 14.1 | 1.95

30 65 |330]34| 120 | 44 | 129 |216| 75 | 851 | 81.7 | 87.7 | 0 |200] 308 | 416 | 16.7 | 2.20

30 65 |330]34| 120 | 44 | 129 |216| 80 | 87.7 | 84.4 | 90.5 | 0 |200] 308 | 416 | 19.4 | 2.40

68 30 65 |330]34| 120 | 44 | 129 |216| 85 | 90.4 | 87.0 | 93.2 | 0 |200] 308 | 416 | 22.0 | 2.54
30 65 |330]34| 120 | 44 | 129 | 216 | 90 | 93.0 | 89.6 | 96.0 | 0 |200] 308 | 416 | 24.6 | 2.64

30 65 |330]34] 120 | 44 | 129 |216| 95 | 956 | 922 | 98.7 | 0 |200]| 308 | 416 | 27.2 | 2.60

30 65 |330]34] 120 | 44 | 129 | 216| 100 | 98.2 | 94.8 | 101.5 | 0 |200] 308 | 416 | 29.8 | 2.63

30 65 |330]34] 120 | 44 | 129 | 216 105 | 1008 | 97.5 | 104.2 | 0 |200] 308 | 416 | 32.5 | 2.50

30 65 |330]34] 120 | 44 | 129 | 216| 110 | 103.5] 100.1 | 107.0 | 0 |200] 308 | 416 | 35.1 | 2.32

30 65 |330]34] 120 | 44 | 129 | 216| 115 | 106.1 ] 102.7 | 109.7 | 0 |200] 308 | 416 | 37.7 | 2.10

30 65 |330]34| 120 | 44 | 129 | 216 | 120 | 108.7| 1053 | 1125 | 0 |200] 308 | 416 | 40.3 | 1.84

30 65 |300]3.7]120 | 48 | 109 |205| 50 | 715 | 67.9 | 73.1 | 0 |200] 303 | 405 | 2.9 |0.95

30 65 |300]37] 120 | 48 | 109 [205| 55 | 741 | 706 | 75.9 | 0 [200| 303 | 405 | 5.6 |1.20

69 30 65 |300]3.7]120 | 48 | 109 |205| 60 | 767 | 732 | 786 | 0 |200| 303 | 405 | 8.2 |1.47
30 65 |300]37] 120 | 48 | 109 |205| 65 | 793 | 75.8 | 81.4 | 0 |200| 303 | 405 | 10.8 | 1.75

30 65 |300]3.7] 120 | 48 | 109 |205| 70 | 820 | 78.4 | 84.1 | 0 |200] 303 | 405 | 13.4 |2.02

30 65 |300]3.7]120 | 48 | 109 |205| 75 | 846 | 81.0 | 86.9 | 0 |200| 303 | 405 | 16.0 | 2.26




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 116

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 65 |300]3.7] 120 | 48 | 109 |205| 80 | 87.2 | 83.7 | 89.6 | 0 |200| 303 | 405 | 18.7 | 2.45

30 65 |300]3.7] 120 | 48 | 109 |205| 85 | 89.8 | 86.3 | 92.4 | 0 |200| 303 | 405 | 21.3 | 2.58

30 65 |300]3.7]120 | 48 | 109 |205| 90 | 92.4 | 88.9 | 95.1 | 0 |200] 303 | 405 | 23.9 | 2.66

30 65 |300]3.7] 120 | 48 | 109 |205| 95 | 951 | 915 | 97.9 | 0 |200] 303 | 405 | 26.5 | 2.69

69 30 65 |300]37] 120 | 48 | 109 | 205| 100 | 97.7 | 94.1 | 100.6 | 0 |200] 303 | 405 | 29.1 | 2.60
30 65 |300]3.7] 120 | 48 | 109 | 205| 105 | 100.3 | 96.8 | 103.4 | 0 |200] 303 | 405 | 31.8 | 2.46

30 65 |300]3.7] 120 | 48 | 109 | 205 | 110 | 102.9] 99.4 | 106.1 | 0 |200] 303 | 405 | 34.4 | 2.26

30 65 |300]3.7] 120 | 48 | 109 | 205 | 115 | 105.5 | 102.0 | 108.9 | 0 |200] 303 | 405 | 37.0 | 2.03

30 65 |300]3.7] 120 | 48 | 109 | 205 | 120 | 108.2 | 104.6 | 111.6 | 0 |200]| 303 | 405 | 39.6 | 1.76

30 65 |270]41] 120 | 53 | 88 |195| 50 | 708 | 67.1 | 72.1 | 0 [200| 297 [ 395 | 2.1 |1.04

30 65 |270|41] 120 | 53 | 88 |195| 55 | 734 | 69.7 | 74.9 | 0 |200| 297 | 395 | 4.7 |1.29

30 65 |270]41] 120 | 53 | 88 |195| 60 | 760 | 723 | 77.6 | 0 |200| 297 | 395 | 7.3 | 157

30 65 |270]41] 120 | 53 | 88 |195| 65 | 787 | 749 | 80.4 | 0 |200] 297 | 395 | 9.9 |1.85

30 65 |270]41] 120 | 53 | 88 |195| 70 | 813 | 775 | 83.1 | 0 |200] 297 | 395 | 12.5 | 2.12

30 65 |270]41] 120 | 53 | 88 |195| 75 | 839 | 80.2 | 85.9 | 0 [200] 297 | 395 | 15.2 | 2.34

30 65 |270]41]120 | 53 | 88 |195| 80 | 865 | 82.8 | 88.6 | 0 |200| 297 | 395 | 17.8 | 2.51

70 30 65 |270]41] 120 | 53 | 88 |195| 85 | 89.1 | 85.4 | 91.4 | 0 |200] 297 | 395 | 20.4 | 2.62
30 65 |270]41] 120 | 53 | 88 |195| 90 | 91.8 | 88.0 | 94.1 | 0 |200] 297 | 395 | 23.0 | 2.69

30 65 |270]41] 120 | 53 | 88 |195| 95 | 944 | 90.6 | 96.9 | 0 |200] 297 | 395 | 25.6 | 2.67

30 65 |270]41] 120 | 53 | 88 |195| 100 | 97.0 | 933 | 99.6 | 0 |200] 297 | 395 | 28.3 | 2.57

30 65 |270|41] 120 | 53 | 88 |195| 105 | 99.6 | 95.9 | 102.4 | 0 |200] 297 | 395 | 30.9 | 2.40

30 65 |270]41] 120 | 53 | 88 |195| 110 | 102.2] 985 | 105.1 | 0 |200] 297 | 395 | 33.5 | 2.19

30 65 |270|41] 120 | 53 | 88 |195| 115 | 104.9] 101.1 ] 207.9 | 0 [200] 297 | 395 | 36.1 | 1.94

30 65 | 27041120 | 53 | 88 |195| 120 | 107.5]103.7 | 110.6 | 0 |200]| 297 | 395 | 38.7 | 1.67

30 65 | 24046 120 | 60 | 66 | 186| 50 | 70.0 | 66.0 | 70.9 | 0 |200| 293 | 386 | 1.0 |1.14

71 30 65 | 24046 120 | 60 | 66 |186| 55 | 72.6 | 68.6 | 73.6 | 0 |200| 293 | 386 | 3.6 | 1.41
30 65 | 24046 120 | 60 | 66 |186| 60 | 752 | 71.2 | 76.4 | 0 |200| 293 | 386 | 6.2 | 1.69




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 117

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 65 | 24046 120 | 60 | 66 |186| 65 | 77.8 | 739 | 79.2 | 0 |200| 293 | 386 | 8.9 |1.97

30 65 | 24046 120 | 60 | 66 |186| 70 | 80.4 | 765 | 81.9 | 0 |200| 293 | 386 | 11.5 | 2.22

30 65 | 24046 120 | 60 | 66 |186| 75 | 83.1 | 79.1 | 84.7 | 0 |200| 293 | 386 | 14.1 | 2.42

30 65 | 24046 120 | 60 | 66 |186| 80 | 857 | 81.7 | 87.4 | 0 |200| 293 | 386 | 16.7 | 2.57

30 65 | 24046120 | 60 | 66 |186| 85 | 88.3 | 843 | 90.2 | 0 |200] 293 | 386 | 19.3 | 2.66

. 30 65 |240|46] 120 | 60 | 66 |186| 90 | 90.9 | 87.0 | 92.9 | 0 |200] 293 | 386 | 22.0 | 2.70
30 65 | 24046120 | 60 | 66 |186| 95 | 935 | 89.6 | 95.7 | 0 |200]| 293 | 386 | 24.6 | 2.63

30 65 | 24046 120 | 60 | 66 |186| 100 | 96.2 | 92.2 | 98.4 | 0 |200]| 293 | 386 | 27.2 | 2.51

30 65 | 240 |46 120 | 60 | 66 |186| 105 | 98.8 | 94.8 | 101.2 | 0 |200| 293 | 386 | 29.8 | 2.32

30 65 | 24046 120 | 60 | 66 | 186 | 110 | 101.4 | 97.4 | 103.9 | 0 |200| 293 | 386 | 32.4 | 2.09

30 65 | 24046 120 | 60 | 66 | 186 | 115 | 104.0 | 100.1 | 106.7 | 0 |200| 293 | 386 | 35.1 | 1.82

30 65 | 24046 120 | 60 | 66 | 186 | 120 | 106.6 | 102.7 | 109.4 | 0 |200]| 293 | 386 | 37.7 | 1.55

30 65 |210]53| 100 | 48 | 62 |158| 50 | 68.9 | 64.7 | 69.4 | 0 |200| 279 | 358 | 0.3 | 1.28

30 65 |210]53] 100 | 48 | 62 |158| 55 | 715 | 67.3 | 72.1 | 0 |200| 279 | 358 | 2.3 | 1.55

30 65 |210]53| 100 | 48 | 62 |158| 60 | 74.1 | 69.9 | 74.9 | 0 |200| 279 | 358 | 4.9 |1.83

30 65 |210]53] 100 | 48 | 62 |158| 65 | 767 | 725 | 77.6 | 0 |200| 279 | 358 | 7.5 |2.10

30 65 |210]53] 100 | 48 | 62 |158| 70 | 79.4 | 75.1 | 80.4 | 0 |200] 279 | 358 | 10.1 | 2.33

30 65 |210]53] 100 | 48 | 62 |158| 75 | 82.0 | 77.8 | 83.1 | 0 |200] 279 | 358 | 12.8 | 2.50

30 65 |210]53] 100 | 48 | 62 |158| 80 | 84.6 | 80.4 | 85.9 | 0 |200]| 279 | 358 | 15.4 | 2.63

72 30 65 |210]53] 100 | 48 | 62 |158| 85 | 87.2 | 83.0 | 88.6 | 0 |200] 279 | 358 | 18.0 | 2.69
30 65 |210]53| 1200 | 48 | 62 |158| 90 | 89.8 | 856 | 91.4 | 0 |200]| 279 | 358 | 20.6 | 2.67

30 65 |210]53] 100 | 48 | 62 |158| 95 | 925 | 88.2 | 94.1 | 0 |200| 279 | 358 | 23.2 | 2.57

30 65 |210]53] 200 | 48 | 62 | 158 | 100 | 951 | 90.9 | 96.9 | 0 |200| 279 | 358 | 25.9 |2.41

30 65 |210]53| 100 | 48 | 62 |158| 105 | 97.7 | 935 | 99.6 | 0 |200] 279 | 358 | 28.5 | 2.20

30 65 |210]53| 100 | 48 | 62 | 158 | 110 | 1003 | 96.1 | 102.4 | 0 |200] 279 | 358 | 31.1 | 1.94

30 65 | 21053 100 | 48 | 62 | 158 | 115 | 102.9] 98.7 | 105.1 | 0 |200]| 279 | 358 | 33.7 | 1.67

30 65 | 21053 100 | 48 | 62 | 158 | 120 | 105.6 | 101.3 | 107.9 | 0 |200]| 279 | 358 | 36.3 | 1.39




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 118

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 65 |180]6.2] 100 | 56 | 39 |150| 50 | 67.4 | 629 | 67.4 | 0 |200| 275|350 | 2.1 |1.47

30 65 |180]6.2] 100 | 56 | 39 |150| 55 | 70.1 | 655 | 70.2 | 0 |200| 275|350 | 0.5 |1.76

30 65 |180]6.2] 100 | 56 | 39 |150| 60 | 727 | 68.1 | 72.9 | 0 |200| 275|350 | 3.1 |2.03

30 65 |180]6.2] 100 | 56 | 39 |150| 65 | 753 | 70.7 | 75.7 | 0 |200| 275|350 | 5.7 |2.27

30 65 |180]6.2] 1200 | 56 | 39 |150| 70 | 779 | 73.4 | 78.4 | 0 |200| 275|350 | 8.4 |2.46

30 65 |180]6.2] 200 | 56 | 39 |150| 75 | 805 | 76.0 | 81.2 | 0 |200] 275 | 350 | 11.0 | 2.60

30 65 |180]6.2] 200 | 56 | 39 |150| 80 | 83.2 | 786 | 83.9 | 0 |200]| 275 | 350 | 13.6 | 2.68

73 30 65 |180]6.2] 1200 | 56 | 39 |150| 85 | 858 | 81.2 | 86.7 | 0 |200] 275 | 350 | 16.2 | 2.68
30 65 |180|6.2| 200 | 56 | 39 |150| 90 | 88.4 | 83.8 | 89.4 | 0 |200]| 275 | 350 | 18.8 | 2.60

30 65 |180]6.2] 100 | 56 | 39 |150| 95 | 91.0 | 865 | 922 | 0 |200]| 275 | 350 | 21.5 | 2.46

30 65 | 180 ]6.2| 100 | 56 | 39 | 150 | 100 | 93.6 | 89.1 | 94.9 | 0 |200]| 275 | 350 | 24.1 | 2.26

30 65 |180]6.2| 100 | 56 | 39 | 150 | 105 | 96.3 | 91.7 | 97.7 | 0 |200]| 275 | 350 | 26.7 | 2.01

30 65 |180|6.2| 100 | 56 | 39 | 150 | 110 | 98.9 | 94.3 | 100.4 | 0 |200] 275 | 350 | 29.3 | 1.74

30 65 |180]6.2| 100 | 56 | 39 | 150 | 115 | 101.5] 96.9 | 103.2 | 0 |200]| 275 | 350 | 31.9 | 1.46

30 65 |180]6.2] 100 | 56 | 39 | 150 | 120 | 104.1] 99.6 | 105.9 | 0 |200] 275 | 350 | 34.6 | 1.19

30 70 |350]3.7] 140 | 56 | 127 |239| 50 | 723 | 69.1 | 74.4 | 0 |200] 320|439 | 0.9 |0.86

30 70 |350]3.7] 140 | 56 | 127 | 239| 55 | 750 | 717 | 77.2 | 0 |200] 320 | 439 | 1.7 |1.09

30 70 |350]3.7] 140 | 56 | 127 | 239| 60 | 776 | 743 | 79.9 | 0 |200] 320 | 439 | 43 |1.35

30 70 |350]3.7] 140 | 56 | 127 | 239 65 | 80.2 | 76.9 | 82.7 | 0 |200] 320|439 | 6.9 | 163

30 70 |350]3.7] 140 | 56 | 127 |239| 70 | 828 | 795 | 85.4 | 0 |200] 320|439 | 95 |101

24 30 70 |350]3.7] 140 | 56 | 127 |239| 75 | 854 | 822 | 882 | 0 |200| 320 439 | 12.2 | 2.16
30 70 |350]3.7] 140 | 56 | 127 |239| 80 | 88.1 | 84.8 | 90.9 | 0 |200] 320 439 | 14.8 | 2.37

30 70 | 350]3.7] 140 | 56 | 127 |239| 85 | 90.7 | 87.4 | 93.7 | 0 |200] 320 439 | 17.4 | 252

30 70 | 350]3.7] 140 | 56 | 127 | 239 | 90 | 933 | 90.0 | 96.4 | 0 |200] 320 439 | 20.0 | 2.62

30 70 | 350]3.7] 140 | 56 | 127 |239| 95 | 950 | 926 | 99.2 | 0 |200] 320 439 | 22.6 | 2.67

30 70 | 350]3.7] 140 | 56 | 127 | 239 | 100 | 985 | 953 [ 101.9 | 0 |200] 320 | 439 | 25.3 | 2.63

30 70 | 350]3.7] 140 | 56 | 127 | 239 105 | 101.2] 97.9 | 104.7 | 0 |200] 320 | 439 | 27.9 | 2.52




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 119

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 70 | 350]3.7] 140 | 56 | 127 | 239 | 110 | 103.8] 1005 ] 107.4 | 0 |200] 320 | 439 | 30.5 | 2.35

74 30 70 | 35037 140 | 56 | 127 | 239 | 115 | 106.4 ] 103.1 ] 110.2 | 0 |200] 320 | 439 | 33.1 |2.13
30 70 | 350]3.7] 140 | 56 | 127 | 239 | 120 | 109.0] 105.7 [ 112.9 | 0 |200] 320 | 439 | 35.7 | 1.88

30 70 | 320]40] 140 | 61 | 106 |229| 50 | 718 | 68.4 | 73.7 | 0 |200] 314 | 429 | 1.6 |0.92

30 70 |320]40] 140 | 61 | 106 |229| 55 | 745 | 71.0 | 76.4 | 0 |200| 314 | 429 | 1.0 |1.16

30 70 |320]40] 140 | 61 | 106 |229| 60 | 771 | 737 | 79.2 | 0 |200]| 314 | 429 | 3.7 |1.43

30 70 |320]40] 140 | 61 | 106 |229| 65 | 79.7 | 76.3 | 81.9 | 0 |200]| 314 | 429 | 6.3 |1.70

30 70 |320]40] 140 | 61 | 106 |229| 70 | 823 | 789 | 84.7 | 0 |200| 314 | 429 | 8.9 |1.98

30 70 |320]40] 140 | 61 | 106 |229| 75 | 849 | 815 | 87.4 | 0 |200| 314 | 429 | 11.5 | 2.22

30 70 | 320]40] 140 | 61 | 106 |229| 80 | 87.6 | 84.1 | 90.2 | 0 |200]| 314 | 429 | 14.1 |2.42

75 30 70 | 320]40] 140 | 61 | 106 |229| 85 | 90.2 | 86.8 | 92.9 | 0 |200]| 314 | 429 | 16.8 | 2.56
30 70 | 320]40] 140 | 61 | 106 |229| 90 | 928 | 89.4 | 95.7 | 0 |200]| 314 | 429 | 19.4 | 2.65

30 70 | 320]40] 140 | 61 | 106 |229| 95 | 954 | 92.0 | 98.4 | 0 |200]| 314 | 429 | 22.0 | 2.60

30 70 | 320]4.0] 140 | 61 | 106 | 229 | 100 | 98.0 | 946 | 101.2 | 0 |200]| 314 | 429 | 24.6 | 2.62

30 70 | 320]4.0] 140 | 61 | 106 | 229 | 105 | 1007 ] 97.2 [ 103.9 | 0 |200] 314 | 429 | 27.2 | 2.49

30 70 | 320]4.0] 140 | 61 | 106 | 229 | 110 | 103.3] 99.9 [ 106.7 | 0 [200] 314 | 429 | 29.9 | 2.30

30 70 |320]4.0] 140 | 61 | 106 | 229 | 115 | 105.9 | 1025 | 109.4 | 0 |200] 314 | 429 | 32.5 | 2.08

30 70 |320]4.0] 140 | 61 | 106 | 229 | 120 | 108.5] 105.1 | 112.2 | 0 |200] 314 | 429 | 35.1 | 1.82

30 70 | 29044 140 | 68 | 84 |219| 50 | 713 | 677 | 728 | 0 |200] 310 | 419 | 2.3 |o0.98

30 70 | 29044 140 | 68 | 84 |219| 55 | 739 | 703 | 755 | 0 |200| 310 | 419 | 0.3 |1.24

30 70 | 290 |44 140 | 68 | 84 |219| 60 | 765 | 729 | 783 | 0 |200| 310|419 | 2.9 |151

30 70 | 29044140 | 68 | 84 |219] 65 | 791 | 755 | 81.1 | 0 |200] 310|419 | 55 |1.79

76 30 70 | 29044140 | 68 | 84 |219] 70 | 817 | 781 | 838 | 0 |200] 310|419 | 81 |2.06
30 70 | 29044140 | 68 | 84 |219] 75 | 844 | 80.8 | 86.6 | 0 |200] 310 | 419 | 10.8 | 2.29

30 70 | 29044140 | 68 | 84 |219] 80 | 87.0 | 83.4 | 89.3 | 0 |200| 310 | 419 | 13.4 |2.47

30 70 | 29044140 | 68 | 84 |219] 85 | 89.6 | 86.0 | 921 | 0 |200]| 310 | 419 | 16.0 | 2.5

30 70 | 29044140 | 68 | 84 |219] 90 | 922 | 886 | 94.8 | 0 |200] 310 | 419 | 18.6 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 120

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 70 | 29044140 | 68 | 84 |219] 95 | 948 | 912 | 97.6 | 0 |200] 310 | 419 | 21.2 | 2.68

30 70 | 29044 140 | 68 | 84 |219| 100 | 975 | 93.9 [ 100.3 | 0 |200] 310 | 419 | 23.9 | 2.50

2 30 70 | 29044 140 | 68 | 84 |219| 105 | 100.1] 965 | 103.1 | 0 [200] 310 | 419 | 26,5 | 2.44
30 70 | 29044 140 | 68 | 84 |219| 110 | 102.7] 99.1 | 105.8 | 0 [200] 310 | 419 | 29.1 | 2.24

30 70 | 290 |44 140 | 68 | 84 |219| 115 | 105.3 ] 101.7 | 108.6 | 0 |200] 310 | 419 | 31.7 | 2.00

30 70 | 290 |44 140 | 68 | 84 |219| 120 | 107.9] 1043 | 111.3 | 0 |200] 310 | 419 | 34.3 | 1.73

30 70 |260]49] 120 | 55 | 81 |192| 50 | 705 | 667 | 7.7 | 0 |200]| 296 | 392 | 3.3 | 1.07

30 70 |260]49] 120 | 55 | 81 |192| 55 | 732 | 69.4 | 745 | 0 |200] 296 | 392 | 0.6 |1.33

30 70 |260]49] 120 | 55 | 81 |192| 60 | 758 | 720 | 77.2 | 0 |200| 296 | 392 | 2.0 | 161

30 70 | 260]49] 120 | 55 | 81 |192| 65 | 784 | 746 | 80.0 | 0 |200| 296 | 392 | 4.6 |1.89

30 70 |260]49] 120 | 55 | 81 |192| 70 | 810 | 772 | 82.7 | 0 |200] 296 | 392 | 7.2 |2.15

30 70 | 260]49] 120 | 55 | 81 |192| 75 | 836 | 79.8 | 855 | 0 |200| 296 | 392 | 9.8 |2.36

30 70 | 260]49] 120 | 55 | 81 |192| 80 | 86.3 | 825 | 882 | 0 |200]| 296 | 392 | 12.5 | 2.52

77 30 70 | 260]49] 120 | 55 | 81 |192| 85 | 889 | 851 | 91.0 | 0 |200] 296 | 392 | 15.1 |2.63
30 70 | 260]49] 120 | 55 | 81 |192| 90 | 915 | 87.7 | 93.7 | 0 |200] 296 | 392 | 17.7 | 2.60

30 70 | 260]49] 120 | 55 | 81 |192| 95 | 941 ] 903 | 965 | 0 |200] 296 | 392 | 20.3 | 2.66

30 70 | 26049 120 | 55 | 81 |192| 100 | 96.7 | 92.9 | 99.2 | 0 |200] 296 | 392 | 22.9 | 2.55

30 70 | 26049 120 | 55 | 81 | 192 105 | 99.4 | 956 | 102.0 | 0 |200] 296 | 392 | 25.6 | 2.38

30 70 | 26049 120 | 55 | 81 |192| 110 | 102.0] 98.2 | 104.7 | 0 |200] 296 | 392 | 28.2 | 2.16

30 70 | 26049 120 | 55 | 81 |192| 115 | 104.6 | 100.8 | 107.5 | 0 |200] 296 | 392 | 30.8 | 1.91

30 70 | 26049 120 | 55 | 81 |192| 120 | 107.2] 103.4 | 1103 | 0 |200] 296 | 392 | 33.4 | 1.63

30 70 | 230]56] 120 | 63 | 58 |183| 50 | 69.6 | 65.6 | 70.4 | 0 |200| 292 | 383 | 4.4 |1.18

30 70 | 230]56] 120 | 63 | 58 |183| 55 | 723 | 682 | 732 | 0 |200] 292|383 | 1.8 |1.46

1 30 70 | 230]56] 120 | 63 | 58 |183| 60 | 749 | 70.8 | 75.9 | 0 [200| 292|383 | 0.8 |1.74
30 70 | 230]56] 120 | 63 | 58 |183| 65 | 775 | 73.4 | 787 | 0 |200] 292 | 383 | 3.4 |2.01

30 70 |230]56] 120 | 63 | 58 |183| 70 | 80.1 | 76.1 | 81.4 | 0 |200] 292|383 | 6.1 |2.25

30 70 | 230]56] 120 | 63 | 58 |183| 75 | 827 | 787 | 842 | 0 |200] 292|383 | 8.7 |2.45




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 121

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 70 | 230]56] 120 | 63 | 58 |183| 80 | 854 | 81.3 | 86.9 | 0 |200| 292 | 383 | 11.3 | 2.50

30 70 | 230]56] 120 | 63 | 58 |183| 85 | 88.0 | 83.9 | 89.7 | 0 |200| 292 | 383 | 13.9 | 2.67

30 70 | 230]56] 120 | 63 | 58 |183| 90 | 90.6 | 865 | 92.4 | 0 |200] 292 | 383 | 16.5 | 2.69

30 70 | 230]56] 120 | 63 | 58 |183| 95 | 932 | 89.2 | 95.2 | 0 |200] 292 | 383 | 19.2 | 2.61

78 30 70 |230]56] 120 | 63 | 58 |183| 100 | 958 | 91.8 | 97.9 | 0 |200] 292 | 383 | 21.8 | 2.48
30 70 |230]56] 120 | 63 | 58 |183| 105 | 985 | 94.4 [ 100.7 | 0 |200] 292 | 383 | 24.4 | 2.28

30 70 |230]56] 120 | 63 | 58 |183| 110 | 101.1| 97.0 | 103.4 | 0 |200] 292 | 383 | 27.0 | 2.04

30 70 |230]56] 120 | 63 | 58 |183| 115 | 103.7 | 99.6 | 106.2 | 0 |200] 292 | 383 | 29.6 | 1.78

30 70 | 230]56] 120 | 63 | 58 | 183 | 120 | 106.3 | 102.3 | 108.9 | 0 |200] 292 | 383 | 32.3 | 1.50

30 70 |200]6.4] 100 | 50 | 55 |155| 50 | 685 | 64.1 | 68.8 | 0 |200| 277 | 355 | 5.9 |1.34

30 70 |200]6.4] 100 | 50 | 55 |155| 55 | 71.1 | 66.7 | 71.5 | 0 |200| 277 | 355 | 3.3 |1.62

30 70 |200]6.4] 100 | 50 | 55 |155| 60 | 737 | 69.4 | 743 | 0 [200| 277|355 | 0.6 |1.90

30 70 | 200641200 | 50 | 55 |155| 65 | 763 | 720 | 77.0 | 0 |200| 277 | 355 | 2.0 |2.16

30 70 | 20064 1200 | 50 | 55 |155| 70 | 789 | 746 | 79.8 | 0 |200| 277 | 355 | 4.6 |2.37

30 70 |200]64] 100 | 50 | 55 |155| 75 | 816 | 77.2 | 825 | 0 |200| 277 | 355 | 7.2 |2.54

30 70 | 200641200 | 50 | 55 |155| 80 | 842 | 79.8 | 853 | 0 |200] 277 | 355 | 9.8 |2.65

79 30 70 |200]6.4] 100 | 50 | 55 |155| 85 | 86.8 | 825 | 88.0 | 0 |200] 277 | 355 | 12.5 | 2.70
30 70 |200]6.4] 100 | 50 | 55 |155| 90 | 89.4 | 85.1 | 90.8 | 0 |200] 277 | 355 | 15.1 | 2.65

30 70 |200]6.4] 100 | 50 | 55 |155| 95 | 92.0 | 87.7 | 935 | 0 |200] 277 | 355 | 17.7 | 2.54

30 70 |200]6.4] 200 | 50 | 55 |155| 100 | 94.7 | 90.3 | 96.3 | 0 |200] 277 | 355 | 20.3 | 2.37

30 70 | 20064 1200 | 50 | 55 |155| 105 | 97.3 | 92.9 | 99.0 | 0 |200]| 277 | 355 | 22.9 | 2.15

30 70 | 20064 1200 | 50 | 55 |155| 110 | 99.9 | 956 | 101.8 | 0 |200]| 277 | 355 | 25.6 | 1.89

30 70 | 20064 1200 | 50 | 55 |155| 115 | 1025] 98.2 | 1045 | 0 |200] 277 | 355 | 28.2 | 1.61

30 70 | 20064 1200 | 50 | 55 |155| 120 | 105.1] 100.8 | 107.3 | 0 |200] 277 | 355 | 30.8 | 1.33

30 70 |170]75] 99 | 58 | 31 |147| 50 | 669 | 62.1 | 66.6 | 0 |200| 273 | 347 | 7.9 | 156

80 30 70 |170]75] 99 | 58 | 31 |147| 55 | 695 | 64.8 | 69.4 | 0 |200| 273|347 | 5.2 |1.84
30 70 |170]75] 99 | 58 | 31 |147| 60 | 721 | 67.4 | 721 | 0 |200] 273 | 347 | 2.6 |2.11




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 122

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 70 |170]75] 99 | 58 | 31 |147| 65 | 747 | 700 | 74.9 | 0 |200] 273|347 | 0.0 |2.33

30 70 |170]75] 99 | 58 | 31 |147| 70 | 773 | 726 | 776 | 0 |200] 273 | 347 | 2.6 |251

30 70 |170]75] 99 | 58 | 31 |147| 75 | 800 | 752 | 80.4 | 0 |200] 273|347 | 52 |263

30 70 |170]75] 99 | 58 | 31 |147| 80 | 826 | 779 | 831 | 0 |200] 273|347 | 7.9 |2.609

30 70 |170]75] 99 | 58 | 31 |147| 85 | 852 | 805 | 85.9 | 0 |200]| 273 | 347 | 10.5 | 2.66

80 30 70 |170]75] 99 | 58 | 31 |147| 90 | 878 | 83.1 | 886 | 0 |200| 273 | 347 | 13.1 | 2.56
30 70 |170]75] 99 | 58 | 31 |147| 95 | 90.4 | 857 | 91.4 | 0 |200] 273 | 347 | 15.7 | 2.40

30 70 |170]75] 99 | 58 | 31 |147| 100 | 93.1 | 883 | 94.1 | 0 |200]| 273 | 347 | 18.3 | 2.19

30 70 |170]75] 99 | 58 | 31 |147| 105 | 957 | 91.0 | 96.9 | 0 |200| 273 | 347 | 21.0 | 1.93

30 70 |170]75] 99 | 58 | 31 |147| 110 | 983 | 936 | 99.6 | 0 |200| 273 | 347 | 23.6 | 1.65

30 70 |170]75] 99 | 58 | 31 |147| 115 | 1009 ] 96.2 | 102.4 | 0 |200| 273 | 347 | 26.2 | 1.38

30 70 |170]75] 99 | 58 | 31 |147| 120 | 1035] 98.8 | 105.1 | 0 |200] 273 | 347 | 28.8 | 1.11

30 75 | 340 43| 150 | 66 | 112 |244| 50 | 722 | 68.9 | 742 | 0 |200] 322|444 | 6.1 |o0.88

30 75 | 340 43| 150 | 66 | 112 |244| 55 | 748 | 715 | 76.9 | 0 |200| 322 | 444 | 35 |1.12

30 75 | 340]43] 150 | 66 | 112 |244| 60 | 774 | 741 | 79.7 | 0 |200] 322 | 444 | 0.9 |1.38

30 75 | 340]43] 150 | 66 | 112 |244| 65 | 800 | 76.7 | 825 | 0 |200] 322 | 444 | 1.7 |1.66

30 75 |340]43] 150 | 66 | 112 |244| 70 | 827 | 793 | 85.2 | 0 |200| 322 | 444 | 43 |1.93

30 75 |340]43] 150 | 66 | 112 |244| 75 | 853 | 82.0 | 88.0 | 0 |200| 322 | 444 | 7.0 |2.19

30 75 | 340]43] 150 | 66 | 112 |244| 80 | 87.9 | 846 | 90.7 | 0 |200| 322 | 444 | 9.6 |2.39

81 30 75 | 34043 150 | 66 | 112 |244| 85 | 905 | 87.2 | 935 | 0 |200| 322 | 444 | 12.2 | 2.53
30 75 | 340]43] 150 | 66 | 112 |244| 90 | 93.1 | 89.8 | 96.2 | 0 |200| 322 | 444 | 14.8 | 2.63

30 75 | 340]43] 150 | 66 | 112 |244| 95 | 958 | 92.4 | 99.0 | 0 |200| 322 | 444 | 17.4 | 2.68

30 75 | 34043 150 | 66 | 112 | 244 | 100 | 98.4 | 951 | 101.7 | 0 |200| 322 | 444 | 20.1 | 2.63

30 75 | 34043 150 | 66 | 112 | 244 | 105 | 101.0] 97.7 | 1045 | 0 |200| 322 | 444 | 22.7 | 2,51

30 75 | 34043 150 | 66 | 112 | 244 | 110 | 103.6 | 100.3 | 107.2 | 0 |200| 322 | 444 | 25.3 | 2.33

30 75 | 34043 150 | 66 | 112 | 244 | 115 | 106.2 ] 102.9 | 110.0 | 0 |200| 322 | 444 | 27.9 | 2.11

30 75 | 34043 150 | 66 | 112 | 244 | 120 | 108.9] 1055 | 112.7 | 0 |200]| 322 | 444 | 30.5 | 1.86




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 123

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 75 |310]48] 150 | 73 | 90 |235| 50 | 717 | 682 | 73.4 | 0 [200| 317|435 | 6.8 |0.94

30 75 |310]48] 150 | 73 | 90 |235| 55 | 743 | 708 | 76.2 | 0 |200] 317 | 435 | 4.2 |1.19

30 75 |310]48] 150 | 73 | 90 |235| 60 | 769 | 73.4 | 789 | 0 |200]317 | 435 | 1.6 |1.46

30 75 | 310]48] 150 | 73 | 90 |235| 65 | 795 | 76.0 | 81.7 | 0 |200| 317|435 | 1.0 |1.74

30 75 |310]48] 150 | 73 | 90 |235| 70 | 821 | 787 | 84.4 | 0 |200] 317|435 | 3.7 |201

30 75 |310]48] 150 | 73 | 90 |235| 75 | 848 | 81.3 | 87.2 | 0 |200| 317 | 435 | 6.3 |2.25

30 75 |310]48]| 150 | 73 | 90 |235| 80 | 87.4 | 839 | 89.9 | 0 |200]| 317|435 | 8.9 |2.44

82 30 75 |310]48] 150 | 73 | 90 |235| 85 | 90.0 | 865 | 92.7 | 0 |200] 317 | 435 | 115 | 2.57
30 75 |310]48] 150 | 73 | 90 |235| 90 | 926 | 89.1 | 95.4 | 0 |200]|317 | 435 | 14.1 | 2.65

30 75 |310]48] 150 | 73 | 90 |235| 95 | 952 | 91.8 | 982 | 0 |200]|317 | 435 | 16.8 | 2.69

30 75 |310]48] 150 | 73 | 90 |235| 100 | 97.9 | 94.4 [ 100.9 | 0 |200] 317 | 435 | 19.4 | 261

30 75 |310]48] 150 | 73 | 90 |235| 105 | 1005] 97.0 [ 103.7 | 0 |200] 317 | 435 | 22.0 | 2.47

30 75 |310]48] 150 | 73 | 90 |235| 110 | 103.1] 99.6 | 106.4 | 0 |200] 317 | 435 | 24.6 | 2.28

30 75 |310]48] 150 | 73 | 90 | 235 115 | 105.7] 102.2 ] 109.2 | 0 |200]| 317 | 435 | 27.2 | 2.05

30 75 |310]48] 150 | 73 | 90 |235| 120 | 108.3] 104.9 | 111.9 ] 0 |200] 317 | 435 | 29.9 | 1.79

30 75 |280]53] 150 | 80 | 66 |227| 50 | 710 | 67.4 | 725 | 0 |200| 313 | 427 | 7.6 | 102

30 75 |280]53] 150 | 80 | 66 |227| 55 | 737 | 700 | 75.2 | 0 |200| 313 | 427 | 5.0 |1.28

30 75 |280]53] 150 | 80 | 66 |227| 60 | 763 | 726 | 78.0 | 0 |200| 313 | 427 | 24 | 155

30 75 |280]53] 150 | 80 | 66 |227| 65 | 789 | 752 | 80.7 | 0 |200| 313|427 | 0.2 |1.83

30 75 |280]53] 150 | 80 | 66 |227| 70 | 815 | 77.9 | 835 | 0 |200]| 313|427 | 2.9 |2.10

- 30 75 | 280]53] 150 | 80 | 66 |227| 75 | 84.1 | 805 | 862 | 0 |200| 313|427 | 55 |2.32
30 75 | 280]53] 150 | 80 | 66 |227| 80 | 86.8 | 83.1 | 89.0 | 0 |200| 313|427 | 81 |2.49

30 75 |280]53] 150 | 80 | 66 |227| 85 | 89.4 | 857 | 91.7 | 0 |200]| 313|427 | 10.7 | 2.61

30 75 | 280]53] 150 | 80 | 66 |227| 90 | 92.0 | 883 | 945 | 0 |200| 313|427 | 13.3 | 2.68

30 75 | 280]53] 150 | 80 | 66 |227| 95 | 946 | 91.0 | 97.2 | 0 |200]| 313 | 427 | 16.0 | 2.67

30 75 | 280]53] 150 | 80 | 66 |227| 100 | 97.2 | 93.6 | 100.0 | 0 |200| 313 | 427 | 18.6 | 2.58

30 75 | 280]53] 150 | 80 | 66 |227| 105 | 99.9 | 96.2 [ 102.7 | 0 |200] 313 | 427 | 21.2 | 2.42




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 124

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 75 | 280]53] 150 | 80 | 66 |227| 110 | 1025] 98.8 | 1055 | 0 |200| 313 | 427 | 23.8 | 2.22

83 30 75 | 28053 150 | 80 | 66 |227| 115 | 105.1] 101.4 | 1082 | 0 |200| 313 | 427 | 26.4 | 1.97
30 75 | 28053 150 | 80 | 66 |227| 120 | 107.7] 104.1 ] 111.0| 0 |200] 313 | 427 | 29.1 | 1.71

30 75 | 250]59] 120 | 58 | 73 |188| 50 | 703 | 66.4 | 71.3 | 0 |200| 294 | 388 | 8.6 |1.11

30 75 | 250]59] 120 | 58 | 73 |188| 55 | 729 | 69.0 | 74.1 | 0 |200| 294 | 388 | 6.0 |1.37

30 75 | 250|509 120 | 58 | 73 |188| 60 | 755 | 716 | 76.8 | 0 |200| 294 | 388 | 3.4 |1.65

30 75 |250]59] 120 | 58 | 73 |188| 65 | 781 | 742 | 79.6 | 0 |200| 294 | 388 | 0.8 |1.93

30 75 |250]59] 120 | 58 | 73 |188| 70 | 807 | 76.9 | 82.3 | 0 |200| 294 | 388 | 1.9 |2.18

30 75 | 250|59] 120 | 58 | 73 |188| 75 | 834 | 795 | 851 | 0 |200| 294 | 388 | 4.5 |2.39

30 75 | 250]59] 120 | 58 | 73 |188| 80 | 86.0 | 82.1 | 87.8 | 0 |200| 294 | 388 | 7.1 | 255

84 30 75 | 250]59] 120 | 58 | 73 |188| 85 | 88.6 | 84.7 | 90.6 | 0 |200| 294 | 388 | 9.7 |2.65
30 75 | 250]59] 120 | 58 | 73 |188| 90 | 912 | 87.3 | 93.3 | 0 [200] 204 | 388 | 12.3 | 2.70

30 75 | 250]59] 120 | 58 | 73 |188| 95 | 938 | 90.0 | 96.1 | 0 |200]| 294 | 388 | 15.0 | 2.65

30 75 | 250]59] 120 | 58 | 73 |188| 100 | 965 | 926 | 98.8 | 0 |200| 294 | 388 | 17.6 | 2.53

30 75 | 25059 120 | 58 | 73 |188| 105 | 99.1 | 95.2 [ 101.6 | 0 |200] 294 | 388 | 20.2 | 2.35

30 75 | 25059 120 | 58 | 73 |188| 110 | 101.7] 97.8 [ 104.3 ] 0 |200]| 294 | 388 | 22.8 | 2.13

30 75 | 250|509 120 | 58 | 73 | 188 | 115 | 104.3 ] 100.4 | 107.1 | 0 |200] 294 | 388 | 25.4 | 1.87

30 75 | 250|509 120 | 58 | 73 |188| 120 | 106.9 | 103.1 | 109.8 | 0 |200] 294 | 388 | 28.1 | 1.50

30 75 |220]67] 120 | 65 | 50 |181| 50 | 69.3 | 65.1 | 69.9 | 0 |200| 290 | 381 | 9.9 |1.24

30 75 |220]67] 120 | 65 | 50 |181| 55 | 719 | 67.8 | 72.7 | 0 |200| 290 | 381 | 7.2 | 151

30 75 |220]67] 120 | 65 | 50 |181| 60 | 745 | 70.4 | 75.4 | 0 |200| 290 | 381 | 4.6 |1.79

30 75 |220]6.7] 120 | 65 | 50 |181| 65 | 771 | 73.0 | 782 | 0 |200] 290 | 381 | 2.0 |2.06

85 30 75 |220]67] 120 | 65 | 50 181 70 | 79.8 | 75.6 | 80.9 | 0 [200| 290 | 381 | 0.6 |2.30
30 75 |220]67] 120 | 65 | 50 |181| 75 | 824 | 782 | 837 | 0 |200] 290 | 381 | 3.2 |2.48

30 75 |220]6.7] 120 | 65 | 50 |181| 80 | 850 | 80.9 | 86.4 | 0 |200] 290|381 | 5.9 |261

30 75 | 220]67] 120 | 65 | 50 |181| 85 | 876 | 835 | 89.2 | 0 200|290 | 381 | 85 |2.68

30 75 |220]67] 120 | 65 | 50 |181| 90 | 90.2 | 86.1 | 91.9 | 0 |200| 290 | 381 | 11.1 | 2.68




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 125

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 75 |220]67] 120 | 65 | 50 |181| 95 | 929 | 88.7 | 94.7 | 0 [200] 290 | 381 | 13.7 | 2.60

30 75 | 220]6.7] 120 | 65 | 50 |181| 100 | 955 | 913 | 97.4 | 0 |200| 290 | 381 | 16.3 | 2.45

. 30 75 | 220]6.7] 120 | 65 | 50 |181| 105 | 98.1 | 94.0 | 100.2 | 0 |200] 290 | 381 | 19.0 | 2.25
30 75 |220]67] 120 | 65 | 50 |181| 110 | 100.7 | 96.6 | 1029 | 0 [200] 290 | 381 | 21.6 | 2.00

30 75 |220]6.7] 120 | 65 | 50 |181| 115 | 103.3] 99.2 | 105.7 | 0 |200]| 290 | 381 | 24.2 | 1.73

30 75 |220]6.7] 120 | 65 | 50 |181| 120 | 106.0 | 101.8 | 108.4 | 0 |200]| 290 | 381 | 26.8 | 1.45

30 80 |330]51] 140 | 59 | 113 |232| 50 | 720 | 686 | 73.9 | 0 |200] 316 | 432 | 11.4 | 0.89

30 80 |330]51] 140 | 59 | 113 |232| 55 | 746 | 713 | 76.7 | 0 |200| 316 | 432 | 8.7 | 113

30 80 |330|51] 140 | 59 | 113 |232| 60 | 773 | 739 | 79.4 | 0 |200]| 316 | 432 | 6.1 |1.40

30 80 |330]51] 140 | 59 | 113 |232| 65 | 799 | 765 | 822 | 0 |200| 316 | 432 | 35 |1.68

30 80 |330]51] 140 | 59 | 113 |232| 70 | 825 | 79.1 | 85.0 | 0 |200| 316|432 | 0.9 |1.95

30 80 |330]51] 140 | 59 | 113 [232| 75 | 851 | 81.7 | 87.7 | 0 |200|316 | 432 | 1.7 |2.20

30 80 |330]51] 140 | 59 | 113 |232| 80 | 87.7 | 84.4 | 905 | 0 [200]| 316|432 | 4.4 |2.40

86 30 80 |330]51] 140 | 59 | 113 |232| 85 | 90.4 | 87.0 | 932 | 0 |200| 316|432 | 7.0 |255
30 80 |330]51] 140 | 59 | 113 [232| 90 | 93.0 | 89.6 | 96.0 | 0 [200]| 316 | 432 | 9.6 |2.64

30 80 |330]51] 140 | 59 | 113 |232| 95 | 956 | 922 | 98.7 | 0 |200]| 316 | 432 | 12.2 | 2.68

30 80 |330]5.1] 140 | 50 | 113 | 232 | 100 | 98.2 | 94.8 | 101.5 | 0 |200] 316 | 432 | 14.8 | 2.62

30 80 |330]5.1] 140 | 50 | 113 | 232 105 | 1008 | 97.5 | 104.2 | 0 |200] 316 | 432 | 17.5 | 2.50

30 80 |330]5.1] 140 | 59 | 113 | 232 110 | 103.5] 100.1 | 107.0 | 0 |200] 316 | 432 | 20.1 | 2.32

30 80 |330]5.1] 140 | 50 | 113 | 232 115 | 106.1 ] 102.7 | 109.7 | 0 |200] 316 | 432 | 22.7 | 2.10

30 80 |330|5.1]| 140 | 50 | 113 | 232| 120 | 108.7] 1053 | 1125 | 0 |200] 316 | 432 | 25.3 | 1.84

30 80 | 30056140 | 65 | 92 |222| 50 | 715 | 67.9 | 73.1 | 0 |200| 311|422 | 12.1 | 0.96

30 80 | 30056140 | 65 | 92 |222| 55 | 741 ] 706 | 75.9 | 0 |200] 311|422 | 94 |121

o7 30 80 | 30056140 | 65 | 92 |222| 60 | 767 | 732 | 786 | 0 |200| 311|422 | 6.8 |1.48
30 80 | 30056140 | 65 | 92 |222| 65 | 793 | 758 | 81.4 | 0 |200| 311|422 | 42 |1.76

30 80 | 30056140 | 65 | 92 |222| 70 | 820 | 78.4 | 841 | 0 |200] 311|422 | 1.6 |2.03

30 80 | 30056140 | 65 | 92 |222| 75 | 846 | 81.0 | 86.9 | 0 |200| 311|422 | 1.0 |227




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 126

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 80 | 30056140 | 65 | 92 |222| 80 | 872 | 837 | 89.6 | 0 |200| 311|422 | 3.7 |2.45

30 80 | 30056140 | 65 | 92 |222| 85 | 89.8 | 863 | 92.4 | 0 |200| 311|422 | 6.3 |258

30 80 | 30056140 | 65 | 92 |222| 90 | 924 | 889 | 95.1 | 0 |200] 311|422 | 8.9 |2.66

30 80 | 30056140 | 65 | 92 |222| 95 | 951 | 915 | 97.9 | 0 |200]| 311|422 | 11.5 | 2.60

87 30 80 |300|56] 140 | 65 | 92 |222]| 100 | 97.7 | 94.1 | 100.6 | 0 |200] 311 | 422 | 14.1 | 2.60
30 80 | 30056 140 | 65 | 92 | 222 105 | 1003 | 96.8 | 103.4 | 0 |200] 311 | 422 | 16.8 | 2.46

30 80 |300|56] 140 | 65 | 92 |222| 110 | 1029 ] 99.4 | 106.1 | 0 |200] 311 | 422 | 19.4 | 2.26

30 80 |300|56] 140 | 65 | 92 |222| 115 | 1055 ] 102.0 | 108.9 | 0 |200] 311 | 422 | 22.0 | 2.03

30 80 | 30056/ 140 | 65 | 92 |222| 120 | 108.2 | 104.6 | 1116 | 0 |200]| 311 | 422 | 24.6 | 1.77

30 80 |270]6.2] 140 | 73 | 69 |214| 50 | 708 | 67.1 | 72.1 | 0 [200] 307 | 414 | 12.9 | 1.04

30 80 |270]6.2] 140 | 73 | 69 |214| 55 | 734 | 69.7 | 74.9 | 0 [200] 307 | 414 | 10.3 | 1.30

30 80 |270]6.2] 140 | 73 | 69 |214| 60 | 760 | 723 | 77.6 | 0 |200| 307 | 414 | 7.7 | 158

30 80 |270]6.2] 140 | 73 | 69 |214| 65 | 787 | 749 | 80.4 | 0 |200] 307 | 414 | 51 |1.86

30 80 |270]6.2] 140 | 73 | 69 |214| 70 | 813 | 775 | 831 | 0 |200| 307 | 414 | 25 [2.12

30 80 |270]6.2] 140 | 73 | 69 |214| 75 | 839 | 80.2 | 85.9 | 0 [200| 307|414 | 0.2 |2.34

30 80 |270]6.2] 140 | 73 | 69 |214| 80 | 865 | 82.8 | 886 | 0 |200| 307 | 414 | 2.8 |251

88 30 80 |270]6.2] 140 | 73 | 69 |214| 85 | 89.1 | 854 | 91.4 | 0 |200| 307 | 414 | 54 |262
30 80 |270]6.2] 140 | 73 | 69 |214| 90 | 918 | 88.0 | 94.1 | 0 |200| 307 | 414 | 8.0 |2.68

30 80 |270]6.2] 140 | 73 | 69 |214| 95 | 944 | 90.6 | 96.9 | 0 |200]| 307 | 414 | 10.6 | 2.66

30 80 |270]6.2] 140 | 73 | 69 | 214 100 | 970 | 933 | 99.6 | 0 |200]| 307 | 414 | 13.3 | 2.56

30 80 |270]6.2| 140 | 73 | 69 |214| 105 | 99.6 | 95.9 | 102.4 | 0 |200] 307 | 414 | 15.9 | 2.40

30 80 |270]6.2] 140 | 73 | 69 |214| 120 | 102.2] 985 | 105.1 | 0 |200] 307 | 414 | 185 | 2.19

30 80 |270]6.2] 140 | 73 | 69 |214| 115 | 104.9] 101.1 ] 207.9 | 0 [200]| 307 | 414 | 21.1 | 1.94

30 80 |270]6.2] 140 | 73 | 69 |214| 120 | 107.5]103.7 [ 110.6 | 0 |200| 307 | 414 | 23.7 | 1.67

30 80 |240]7.0] 140 | 82 | 44 |207| 50 | 700 | 66.0 | 70.9 | 0 |200] 304 | 407 | 14.0 | 1.15

89 30 80 |240]7.0| 140 | 82 | 44 |207| 55 | 726 | 686 | 73.6 | 0 |200| 304 | 407 | 11.4 | 1.42
30 80 |240]70| 140 | 82 | 44 [207| 60 | 752 | 722 | 76.4 | 0 [200| 304 | 407 | 8.8 |1.70




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 127

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 80 | 24070 140 | 82 | 44 |207| 65 | 778 | 739 | 79.2 | 0 |200] 304 | 407 | 6.1 |1.98

30 80 |240]7.0| 140 | 82 | 44 |207| 70 | 804 | 765 | 81.9 | 0 |200| 304 | 407 | 35 |222

30 80 | 24070 140 | 82 | 44 |207| 75 | 831 ] 79.1 | 847 | 0 |200] 304 | 407 | 0.9 |242

30 80 | 24070 140 | 82 | 44 |207| 80 | 857 | 81.7 | 87.4 | 0 |200| 304 | 407 | 1.7 |257

30 80 |240]70]| 140 | 82 | 44 |207| 85 | 883 | 843 | 90.2 | 0 |200]| 304 | 407 | 4.3 |2.66

89 30 80 |240]70]| 140 | 82 | 44 |207| 90 | 90.9 | 87.0 | 92.9 | 0 |200] 304 | 407 | 7.0 |2.70
30 80 |240]70]| 140 | 82 | 44 |207| 95 | 935 | 89.6 | 95.7 | 0 |200| 304 | 407 | 9.6 |2.63

30 80 |240]70]| 140 | 82 | 44 |207| 100 | 96.2 | 922 | 98.4 | 0 |200] 304 | 407 | 12.2 | 2.50

30 80 | 24070 140 | 82 | 44 |207| 105 | 988 | 94.8 | 101.2 | 0 |200]| 304 | 407 | 14.8 | 2.32

30 80 | 24070 140 | 82 | 44 |207| 110 | 1014 ] 97.4 [ 103.9 | 0 |200]| 304 | 407 | 17.4 | 2.09

30 80 |240]7.0] 140 | 82 | 44 |207| 115 | 104.0] 100.1 | 106.7 | 0 |200] 304 | 407 | 20.1 | 1.82

30 80 | 24070 140 | 82 | 44 |207| 120 | 106.6 | 102.7 [ 109.4 | 0 |200] 304 | 407 | 22.7 | 1.55

30 85 | 35054 160 | 73 | 110 | 256 | 50 | 72.3 | 69.1 | 74.4 | 0 |200]| 328 | 456 | 15.9 | 0.86

30 85 | 35054 160 | 73 | 110 | 256 | 55 | 75.0 | 71.7 | 77.2 | 0 |200] 328 | 456 | 13.3 | 1.10

30 85 | 35054 160 | 73 | 110 | 256 | 60 | 77.6 | 743 | 79.9 | 0 |200]| 328 | 456 | 10.7 | 1.36

30 85 | 35054 160 | 73 | 110 | 256 | 65 | 80.2 | 76.9 | 82.7 | 0 |200| 328 | 456 | 8.1 | 1.64

30 85 | 35054 160 | 73 | 110 |256| 70 | 828 | 795 | 85.4 | 0 |200| 328 | 456 | 55 |101

30 85 | 35054160 | 73 | 110 |256| 75 | 854 | 822 | 882 | 0 |200| 328 | 456 | 2.8 |2.17

30 85 | 35054 160 | 73 | 110 |256| 80 | 88.1 | 84.8 | 90.9 | 0 |200| 328 | 456 | 0.2 |2.37

90 30 85 | 35054 160 | 73 | 110 |256| 85 | 90.7 | 87.4 | 93.7 | 0 |200| 328 | 456 | 2.4 | 252
30 85 |350|54| 160 | 73 | 110 |256| 90 | 933 | 90.0 | 96.4 | 0 |200| 328 | 456 | 5.0 |2.62

30 85 | 35054160 | 73 | 110 |256| 95 | 959 | 926 | 99.2 | 0 |200| 328 | 456 | 7.6 |2.67

30 85 | 35054 160 | 73 | 110 | 256 | 100 | 985 | 953 | 101.9 | 0 |200] 328 | 456 | 10.3 | 2.63

30 85 | 35054 160 | 73 | 110 | 256 | 105 | 101.2] 97.9 | 104.7 | 0 |200]| 328 | 456 | 12.9 | 2.51

30 85 | 35054 160 | 73 | 110 | 256 | 110 | 103.8] 1005 | 107.4 | 0 |200] 328 | 456 | 15.5 | 2.35

30 85 | 35054 160 | 73 | 110 | 256 | 115 | 106.4 | 103.1 | 110.2 | 0 |200] 328 | 456 | 18.1 | 2.13

30 85 | 35054 160 | 73 | 110 | 256 | 120 | 109.0 | 105.7 | 112.9 | 0 |200] 328 | 456 | 20.7 | 1.88




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 128

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 85 |320]59] 160 | 80 | 88 |248| 50 | 71.8 | 68.4 | 73.7 | 0 |200| 324 | 448 | 16.6 | 0.92

30 85 |320]59] 160 | 80 | 88 |248| 55 | 745 | 71.0 | 76.4 | 0 |200]| 324 | 448 | 14.0 | 1.16

30 85 |320]59] 160 | 80 | 88 |248| 60 | 771 | 737 | 79.2 | 0 |200]| 324 | 448 | 11.3 | 1.43

30 85 |320]59] 160 | 80 | 88 |248| 65 | 797 | 76.3 | 81.9 | 0 |200| 324 | 448 | 87 | 171

30 85 |320]59] 160 | 80 | 88 |248| 70 | 823 | 789 | 84.7 | 0 |200| 324 | 448 | 6.1 |1.99

30 85 |320]59] 160 | 80 | 88 |248| 75 | 849 | 815 | 87.4 | 0 |200| 324 | 448 | 35 |2.23

30 85 |320]59] 160 | 80 | 88 |248| 80 | 876 | 84.1 | 90.2 | 0 |200| 324 | 448 | 0.9 |242

01 30 85 |320]59] 160 | 80 | 88 |248| 85 | 90.2 | 86.8 | 92.9 | 0 |200| 324 | 448 | 1.8 | 256
30 85 |320]59| 160 | 80 | 88 |248| 90 | 928 | 89.4 | 95.7 | 0 |200]| 324 | 448 | 4.4 |2.64

30 85 |320]59] 160 | 80 | 88 |248| 95 | 954 | 92.0 | 98.4 | 0 |200| 324 | 448 | 7.0 |2.68

30 85 |320]59] 160 | 80 | 88 |248| 100 | 98.0 | 946 | 101.2 | 0 |200| 324 | 448 | 9.6 |261

30 85 |320]59] 160 | 80 | 88 |248| 105 | 1007 | 97.2 [ 103.9 | 0 |200]| 324 | 448 | 12.2 | 2.48

30 85 |320]59] 160 | 80 | 88 |248| 110 | 103.3] 99.9 | 106.7 | 0 [200] 324 | 448 | 14.9 | 2.30

30 85 |320]59] 160 | 80 | 88 |248| 115 | 105.9] 1025 ] 109.4 | 0 |200]| 324 | 448 | 17.5 | 2.07

30 85 |320]59] 160 | 80 | 88 |248| 120 | 108.5] 105.1 | 1122 | 0 |200]| 324 | 448 | 20.1 | 1.82

30 85 | 29065160 | 88 | 64 |240| 50 | 713 | 67.7 | 72.8 | 0 |200] 320 | 440 | 17.3 | 0.99

30 85 |290|65] 160 | 88 | 64 |240| 55 | 739 | 703 | 755 | 0 |200]| 320 | 440 | 14.7 | 1.25

30 85 |290|65] 160 | 88 | 64 |240| 60 | 765 | 729 | 783 | 0 |200] 320 | 440 | 12.1 | 1.52

30 85 |290|65] 160 | 88 | 64 |240| 65 | 79.1 | 755 | 81.1 | 0 |200| 320 | 440 | 9.5 |1.80

30 85 |290|65] 160 | 88 | 64 |240| 70 | 817 | 781 | 838 | 0 |200] 320 | 440 | 6.9 |2.07

o 30 85 |290|65| 160 | 88 | 64 |240| 75 | 84.4 | 80.8 | 86.6 | 0 |200|320| 440 | 4.2 |2.30
30 85 | 29065 160 | 88 | 64 |240| 80 | 87.0 | 83.4 | 89.3 | 0 200|320 | 440 | 1.6 |2.47

30 85 |290|65| 160 | 88 | 64 |240| 85 | 89.6 | 86.0 | 921 | 0 |200/320 | 440 | 1.0 |2.60

30 85 | 29065160 | 88 | 64 |240| 90 | 92.2 | 88.6 | 94.8 | 0 200|320 | 440 | 3.6 |2.67

30 85 | 29065160 | 88 | 64 |240| 95 | 948 | 912 | 97.6 | 0 |200] 320 | 440 | 6.2 |2.68

30 85 | 29065 160 | 88 | 64 |240| 100 | 975 | 93.9 | 100.3 | 0 |200] 320 | 440 | 8.9 |2.59

30 85 |290|65| 160 | 88 | 64 |240| 105 | 100.1| 965 | 103.1 | 0 |200] 320 | 440 | 11.5 | 2.44




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 129

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

30 85 | 29065 160 | 88 | 64 |240| 110 | 102.7] 99.1 | 105.8 | 0 [200] 320 | 440 | 14.1 | 2.24

92 30 85 |290|65| 160 | 88 | 64 |240| 115 | 105.3 ] 101.7 | 108.6 | 0 |200] 320 | 440 | 16.7 | 2.00
30 85 |290|65| 160 | 88 | 64 |240| 120 | 107.9] 1043 ] 112.3 | 0 [200]| 320 | 440 | 19.3 | 1.74

30 90 |340]6.3] 170 | 85 | 93 |263| 50 | 722 | 68.9 | 742 | 0 |200] 332 463 | 21.1 | 0.88

30 90 |340]6.3] 170 | 85 | 93 |263| 55 | 748 | 715 | 76.9 | 0 |200| 332 | 463 | 185 | 1.12

30 90 |340]6.3] 170 | 85 | 93 |263| 60 | 774 | 741 | 79.7 | 0 |200| 332 | 463 | 15.9 | 1.38

30 90 |340]6.3] 170 | 85 | 93 |263| 65 | 80.0 | 76.7 | 825 | 0 |200]| 332 | 463 | 13.3 | 1.66

30 900 |340]63| 170 | 85 | 93 |263| 70 | 827 | 79.3 | 85.2 | 0 |200]| 332 463 | 10.7 | 1.94

30 90 |340]6.3| 170 | 85 | 93 |263| 75 | 853 | 82.0 | 88.0 | 0 |200| 332|463 | 8.0 |2.19

30 90 |340]6.3] 170 | 85 | 93 |263| 80 | 87.9 | 846 | 90.7 | 0 |200] 332|463 | 54 |2.39

93 30 90 | 340 63| 170 | 85 | 93 |263| 85 | 905 | 87.2 | 935 | 0 |200| 332|463 | 2.8 |253
30 90 |340]6.3] 170 | 85 | 93 |263| 90 | 93.1 | 89.8 | 96.2 | 0 |200] 332|463 | 0.2 |263

30 90 | 340 63| 170 | 85 | 93 |263| 95 | 958 | 92.4 | 99.0 | 0 |200| 332|463 | 24 |267

30 90 |340]6.3] 170 | 85 | 93 |263| 100 | 98.4 | 95.1 [ 101.7 | 0 |200] 332|463 | 51 |262

30 90 |340]6.3| 170 | 85 | 93 |263| 105 | 101.0] 97.7 [ 1045 | 0 [200| 332|463 | 7.7 |2.50

30 90 |340]6.3] 170 | 85 | 93 |263| 110 | 103.6 ] 100.3 ] 107.2 | 0 |200] 332 | 463 | 10.3 | 2.33

30 90 |340]6.3] 170 | 85 | 93 |263| 115 | 106.2 ] 102.9 | 110.0 | 0 |200] 332 | 463 | 12.9 | 2.11

30 90 |340]6.3] 170 | 85 | 93 |263| 120 | 108.9] 1055 | 112.7 | 0 |200]| 332 | 463 | 15.5 | 1.86

60 40 |210]2.0] 80 | 30 | 189 |250| 50 | 68.9 | 64.7 | 69.4 | 0 |200] 325 | 450 | 24.7 | 1.32

60 40 |2102.0] 80 | 30 | 189 |250| 55 | 715 | 67.3 | 721 | 0 |200] 325 | 450 | 27.3 | 1.60

60 40 |2102.0] 80 | 30 | 189 |250| 60 | 74.1 | 69.9 | 74.9 | 0 |200] 325 | 450 | 29.9 | 1.88

60 40 |210/2.0] 80 | 30 | 189 [250| 65 | 76.7 | 725 | 77.6 | 0 [200] 325 | 450 | 32.5 | 2.14

94 60 40 |2102.0] 80 | 30 | 189 [250| 70 | 794 | 75.1 | 80.4 | 0 |200] 325 | 450 | 35.1 | 2.36
60 40 |2102.0] 80 | 30 | 189 [250| 75 | 820 | 77.8 | 83.1 | 0 |200] 325 | 450 | 37.8 | 2.52

60 40 |2102.0] 80 | 30 | 189 [250| 80 | 84.6 | 80.4 | 85.9 | 0 |200] 325 | 450 | 40.4 | 2.63

60 40 |2102.0] 80 | 30 | 189 [250| 85 | 87.2 | 83.0 | 88.6 | 0 |200] 325 | 450 | 43.0 | 2.68

60 40 |2102.0] 80 | 30 | 189 [250| 90 | 89.8 | 85.6 | 91.4 | 0 |200] 325 | 450 | 45.6 | 2.66




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 130

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 40 |2102.0] 80 | 30 | 189 [250| 95 | 925 | 88.2 | 94.1 | 0 |200] 325 | 450 | 48.2 | 2.56

60 40 |210/2.0] 80 | 30 | 189 [ 250 | 100 | 951 | 90.9 | 96.9 | 0 [200] 325 | 450 | 50.9 | 2.40

o 60 40 |2102.0] 80 | 30 | 189 [ 250 | 105 | 97.7 | 935 | 99.6 | 0 |200] 325 | 450 | 53.5 | 2.19
60 40 |210/2.0] 80 | 30 | 189 | 250 | 110 | 100.3| 96.1 | 102.4 | 0 [200] 325 | 450 | 56.1 | 1.94

60 40 |210]2.0] 80 | 30 | 189 | 250 | 115 | 102.9| 98.7 [ 105.1 | 0 |200] 325 | 450 | 58.7 | 1.67

60 40 |210]2.0] 80 | 30 | 189 | 250 | 120 | 105.6 | 101.3 | 107.9 | 0 |200] 325 | 450 | 61.3 | 1.39

60 40 | 180 23] 80 | 36 | 153 | 224 | 50 | 674 | 62.9 | 67.4 | 0 |200] 312 | 424 | 22.9 | 151

60 40 | 180 23] 80 | 36 | 153 |224| 55 | 701 | 655 | 70.2 | 0 |200] 312 | 424 | 255 | 1.79

60 40 |1802.3] 80 | 36 | 153 | 224 | 60 | 727 | 68.1 | 72.9 | 0 |200| 312 | 424 | 28.1 | 2.07

60 40 | 180 |2.3] 80 | 36 | 153 | 224 | 65 | 753 | 70.7 | 75.7 | 0 |200] 312 | 424 | 30.7 | 2.30

60 40 | 180 23] 80 | 36 | 153 | 224 | 70 | 779 | 73.4 | 78.4 | 0 |200] 312 | 424 | 33.4 |2.48

60 40 | 180 [2.3] 80 | 36 | 153 |224| 75 | 805 | 76.0 | 81.2 | 0 [200] 312 | 424 | 36.0 | 2.60

60 40 | 180 23] 80 | 36 | 153 | 224 | 80 | 832 | 786 | 83.9 | 0 |200] 312 | 424 | 38.6 | 2.67

95 60 40 | 180 23] 80 | 36 | 153 | 224 | 85 | 858 | 81.2 | 86.7 | 0 |200| 312 | 424 | 41.2 | 2.67
60 40 | 180 23] 80 | 36 | 153 [ 224 | 90 | 88.4 | 83.8 | 89.4 | 0 |200] 312 | 424 | 43.8 | 2.50

60 40 | 180 [2.3] 80 | 36 | 153 [224| 95 | 910 | 865 | 922 | 0 |200] 312 | 424 | 46.5 | 2.45

60 40 |1802.3] 80 | 36 | 153 | 224 | 100 | 93.6 | 89.1 | 94.9 | 0 |200] 312 | 424 | 49.1 | 2.25

60 40 | 180 23] 80 | 36 | 153 | 224 | 105 | 96.3 | 91.7 | 97.7 | 0 |200] 312 | 424 | 51.7 | 2.01

60 40 |1802.3] 80 | 36 | 153 | 224 | 110 | 98.9 | 94.3 | 100.4 | 0 |200] 312 | 424 | 54.3 | 1.74

60 40 | 180 23] 80 | 36 | 153 | 224 | 115 | 101.5] 96.9 | 1032 | 0 |200] 312 | 424 | 56.9 | 1.46

60 40 | 180 23] 80 | 36 | 153 | 224 | 120 | 104.1| 99.6 | 105.9 | 0 |200] 312 | 424 | 59.6 | 1.19

60 40 | 150 |2.8] 80 | 43 | 114 [200] 50 | 654 | 60.4 | 64.7 | 0 |200] 300 | 400 | 20.4 | 1.79

60 40 | 150 |2.8] 80 | 43 | 114 [200] 55 | 68.1 | 63.0 | 67.5 | 0 |200] 300 | 400 | 23.0 | 2.06

% 60 40 | 150 |2.8] 80 | 43 | 114 [200] 60 | 707 | 657 | 70.2 | 0 [200] 300 | 400 | 25.7 | 2.29
60 40 | 150 |2.8] 80 | 43 | 114 [200] 65 | 733 | 68.3 | 73.0 | 0 |200] 300 | 400 | 28.3 | 2.47

60 40 | 150 |2.8] 80 | 43 | 114 [200] 70 | 759 | 70.9 | 75.7 | 0 [200] 300 | 400 | 30.9 | 2.60

60 40 | 150 |2.8] 80 | 43 | 114 [200] 75 | 785 | 735 | 785 | 0 [200] 300 | 400 | 33.5 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 131

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 40 | 150 |2.8] 80 | 43 | 114 [200] 80 | 812 | 76.1 | 81.2 | 0 [200] 300 | 400 | 36.1 | 2.66

60 40 | 150 |2.8] 80 | 43 | 114 [200] 85 | 838 | 78.8 | 84.0 | 0 |200] 300 | 400 | 38.8 | 2.58

60 40 | 150 |2.8] 80 | 43 | 114 [200] 90 | 86.4 | 81.4 | 86.7 | 0 [200] 300 | 400 | 41.4 | 2.44

60 40 | 150 |2.8] 80 | 43 | 114 [200] 95 | 89.0 | 84.0 | 895 | 0 [200] 300 | 400 | 44.0 | 2.24

96 60 40 | 150 |2.8] 80 | 43 | 114 | 200] 100 | 91.6 | 86.6 | 922 | 0 |200] 300 | 400 | 46.6 | 2.00
60 40 |1502.8] 80 | 43 | 114 |200] 105 | 943 | 89.2 | 95.0 | 0 |200] 300 | 400 | 49.2 | 1.73

60 40 |1502.8] 80 | 43 | 114 | 200| 120 | 96.9 | 91.9 | 97.7 | 0 |200] 300 | 400 | 51.9 | 1.45

60 40 | 150 |2.8] 80 | 43 | 114 |200| 115 | 995 | 945 [ 1005 | 0 |200] 300 | 400 | 54.5 | 1.18

60 40 | 150 |2.8] 80 | 43 | 114 | 200| 120 | 102.1| 97.1 | 1032 | 0 [200] 300 | 400 | 57.1 | 0.94

60 40 |12035] 80 | 53 | 72 |179] 50 | 62.4 | 56.8 | 60.8 | 0 |200] 289 | 379 | 16.8 | 2.16

60 40 |12035] 80 | 53 | 72 [179] 55 | 650 | 59.4 | 635 | 0 |200] 289 | 379 | 19.4 |2.37

60 40 |12035] 80 | 53 | 72 |179] 60 | 67.7 | 62.1 | 66.3 | 0 |200] 289 | 379 | 22.1 | 2.52

60 40 |12035] 80 | 53 | 72 |179] 65 | 703 | 64.7 | 69.0 | 0 |200] 289 | 379 | 24.7 | 2.62

60 40 |12035] 80 | 53 | 72 [179] 70 | 729 | 673 | 71.8 | 0 |200] 289 | 379 | 27.3 | 2.66

60 40 |12035] 80 | 53 | 72 [179] 75 | 755 | 69.9 | 745 | 0 [200] 289 | 379 | 29.9 | 2.61

60 40 |12035] 80 | 53 | 72 [179] 80 | 781 | 725 | 77.3 | 0 |200] 289 | 379 | 32.5 | 2.49

97 60 40 |120]35] 80 | 53 | 72 |179| 85 | 808 | 75.2 | 80.0 | 0 |200] 289 | 379 | 35.2 | 2.32
60 40 |120]35] 80 | 53 | 72 |179] 90 | 83.4 | 77.8 | 82.8 | 0 |200] 289 | 379 | 37.8 | 2.10

60 40 |120]35] 80 | 53 | 72 |179] 95 | 86.0 | 80.4 | 855 | 0 |200] 289 | 379 | 40.4 | 1.84

60 40 |120]35] 80 | 53 | 72 |179] 100 | 88.6 | 83.0 | 88.3 | 0 |200] 289 | 379 | 43.0 | 1.57

60 40 |12035] 80 | 53 | 72 |179] 105 | 91.2 | 856 | 91.0 | 0 [200] 289 | 379 | 45.6 | 1.30

60 40 |12035] 80 | 53 | 72 [179] 110 | 939 | 88.3 | 93.8 | 0 |200] 289 | 379 | 48.3 | 1.05

60 40 |12035] 80 | 53 | 72 [179] 115 | 965 | 90.9 | 96.5 | 0 [200] 289 | 379 | 50.9 | 0.82

60 40 |12035] 80 | 53 | 72 [179] 120 | 99.1 | 935 [ 99.3 | 0 [200] 289 | 379 | 53.5 | 0.62

60 40 | 90 [47] 50 | 28 | 66 |122] 50 | 574 | 50.9 | 54.4 | 0 |200] 261 | 322 | 10.9 | 2.53

98 60 40 | 90 |47] 50 | 28 | 66 |122] 55 | 60.0 | 535 | 57.2 | 0 |200] 261 | 322 | 135 | 2.60
60 40 | 90 [47] 50 | 28 | 66 |122] 60 | 626 | 56.2 | 59.9 | 0 |200] 261 | 322 | 16.2 | 2.50




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 132

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 40 | 90 |47] 50 | 28 | 66 |122] 65 | 652 | 58.8 | 62.7 | 0 |200] 261 | 322 | 18.8 | 2.50

60 40 | 90 [47] 50 | 28 | 66 |122] 70 | 679 | 61.4 | 65.4 | 0 |200] 261 | 322 | 21.4 | 2.35

60 40 | 90 [47] 50 | 28 | 66 |122] 75 | 705 | 64.0 | 682 | 0 |200] 261 | 322 | 24.0 | 2.15

60 40 | 90 [47] 50 | 28 | 66 |122] 80 | 731 | 66.6 | 70.9 | 0 |200] 261 | 322 | 26.6 | 1.92

60 40 | 90 |47] 50 | 28 | 66 |122] 85 | 757 | 69.3 | 73.7 | 0 |200] 261 | 322 | 29.3 | 1.66

o8 60 40 | 90 |47] 50 | 28 | 66 |122] 90 | 783 | 7.9 | 76.4 | 0 |200] 261 | 322 | 31.9 | 1.40
60 40 | 90 |47] 50 | 28 | 66 |122] 95 | 81.0 | 745 | 79.2 | 0 |200] 261 | 322 | 34.5 | 1.14

60 40 | 90 |47] 50 | 28 | 66 |122] 100 | 83.6 | 77.1 | 81.9 | 0 |200] 261 | 322 | 37.1 | 0.90

60 40 | 90 |47] 50 | 28 | 66 |122] 105 | 86.2 | 79.7 | 84.7 | 0 |200] 261 | 322 | 39.7 | 0.69

60 40 | 90 |[47] 50 | 28 | 66 |122| 110 | 888 | 82.4 | 875 | 0 |200] 261 | 322 | 42.4 |0.52

60 40 | 90 |[47] 50 | 28 | 66 |122] 115 | 914 | 85.0 | 90.2 | 0 |200] 261 | 322 | 45.0 | 0.37

60 40 | 90 [47] 50 | 28 | 66 |122] 120 | 94.1 | 87.6 | 93.0 | 0 |200] 261 | 322 | 47.6 | 0.26

60 40 | 60 [7.0] 42 | 29 | 33 | 92 | 50 | 473 | 39.4 | 422 | 0 [200] 246 | 292 | 0.6 |2.02

60 40 | 60 |7.0] 42 | 29 | 33 | 92 | 55 | 49.9 | 420 | 449 [ 0 [200] 246 | 292 | 2.0 |1.80

60 40 | 60 [7.0] 42 | 29 | 33 | 92 | 60 | 526 | 446 | 47.7 | 0 |200] 246 | 292 | 4.6 | 156

60 40 | 60 [7.0] 42 | 29 | 33 |92 | 65 | 552 | 473 [ 504 | 0 |200] 246 | 292 | 7.3 |1.32

60 40 | 60 [7.0] 42 | 20 | 33 | 92| 70 | 578 | 49.9 | 532 | 0 |200] 246 | 292 | 9.9 | 1.08

60 40 | 60 [7.0] 42 | 290 | 33 | 92| 75 | 604 | 525 | 55.9 | 0 |200] 246 | 292 | 12.5 | 0.86

60 40 | 60 [7.0] 42 | 290 | 33 | 92| 80 | 63.0 | 551 | 58.7 | 0 |200] 246 | 292 | 15.1 | 0.67

99 60 40 | 60 |7.0] 42 | 29 | 33 | 92| 85 | 657 | 57.7 | 61.4 | 0 |200] 246 | 292 | 17.7 | 0.50
60 40 | 60 |7.0] 42 | 29 | 33 | 92| 90 | 683 | 60.4 | 64.2 | 0 |200] 246 | 292 | 20.4 | 0.36

60 40 | 60 [7.0] 42 | 29 [ 33 [ 92| 95 | 709 | 63.0 | 66.9 | 0 |200] 246 | 292 | 23.0 | 0.26

60 40 | 60 [7.0] 42 | 29 | 33 |92 | 100 | 735 | 656 | 69.7 | 0 |200] 246 | 292 | 256 | 0.18

60 40 | 60 [7.0] 42 | 29 | 33 |92 ] 105 | 761 | 68.2 | 72.4 | 0 |200] 246 | 292 | 28.2 | 0.12

60 40 | 60 [7.0] 42 | 29 | 33 |92 ] 110 | 788 | 708 | 75.2 | 0 |200] 246 | 292 | 30.8 | 0.08

60 40 | 60 [7.0] 42 | 29 | 33 |92 | 115 | 814 | 735 | 77.9 | 0 |200] 246 | 292 | 33.5 | 0.05

60 40 | 60 [7.0] 42 | 29 | 33 |92 | 120 | 840 | 76.1 | 80.7 | 0 |200] 246 | 292 | 36.1 | 0.03




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 133

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 45 | 260 [2.0] 200 | 38 | 234 [311] 50 | 705 | 66.7 | 71.7 | 0 |200] 355 | 511 | 21.7 | 1.12

60 45 | 260 [2.0] 200 | 38 | 234 [311] 55 | 732 | 69.4 | 745 | 0 |200] 355 | 511 | 24.4 | 1.38

60 45 | 260 [2.0] 200 | 38 | 234 [311] 60 | 758 | 720 | 77.2 | 0 |200] 355 | 511 | 27.0 | 1.65

60 45 | 260 [2.0] 200 | 38 | 234 [311] 65 | 784 | 746 | 80.0 | 0 |200] 355 | 511 | 29.6 | 1.93

60 45 | 260 2.0] 200 | 38 | 234 [311] 70 | 810 | 772 | 827 | 0 |200] 355 | 511 | 32.2 | 2.18

60 45 | 260 2.0] 200 | 38 | 234 [311] 75 | 836 | 79.8 | 855 | 0 |200] 355 | 511 | 34.8 | 2.39

60 45 | 260 |2.0] 200 | 38 | 234 [311] 80 | 86.3 | 825 | 88.2 | 0 [200] 355 | 511 | 37.5 | 2.54

100 60 45 | 260 2.0] 200 | 38 | 234 |311] 85 | 88.9 | 85.1 | 91.0 | 0 |200] 355 | 511 | 40.1 | 2.63
60 45 | 260 |2.0] 200 | 38 | 234 [311] 90 | 915 | 87.7 | 93.7 | 0 |200] 355 | 511 | 42.7 | 2.68

60 45 | 260 [2.0] 200 | 38 | 234 [311] 95 | 941 | 90.3 | 965 | 0 [200] 355 | 511 | 453 | 2.64

60 45 | 260 [2.0] 200 | 38 | 234 [311] 100 | 96.7 | 92.9 [ 99.2 | 0 |200] 355 | 511 | 47.9 | 2.53

60 45 | 260 [2.0] 200 | 38 | 234 [311] 105 | 99.4 | 956 [ 102.0 | 0 |200] 355 | 511 | 50.6 | 2.37

60 45 | 260 [2.0] 200 | 38 | 234 | 311] 110 | 1020 ] 98.2 [ 104.7 | 0 [200] 355 | 511 | 53.2 | 2.15

60 45 | 260 [2.0] 200 | 38 | 234 | 311 ] 115 | 104.6 | 1008 | 1075 | 0 [200] 355 | 511 | 55.8 | 1.90

60 45 | 260 [2.0] 100 | 38 | 234 | 311 ] 120 | 107.2] 103.4 ] 1103 ] 0 [200] 355 | 511 | 58.4 | 1.63

60 45 | 230 23] 100 | 43 | 197 [ 284 | 50 | 69.6 | 65.6 | 70.4 | 0 |200] 342 | 484 | 20.6 | 1.23

60 45 | 23023] 100 | 43 | 197 |284| 55 | 723 | 68.2 | 732 | 0 |200] 342 | 484 | 23.2 | 1.50

60 45 | 230]23] 100 | 43 | 197 |284] 60 | 749 | 708 | 75.9 | 0 |200] 342 | 484 | 25.8 | 1.78

60 45 | 230 23] 100 | 43 | 197 |284| 65 | 775 | 73.4 | 787 | 0 |200] 342 | 484 | 28.4 | 2.05

60 45 | 230]23] 1200 | 43 | 197 |284] 70 | 80.1 | 76.1 | 81.4 | 0 |200] 342 | 484 | 31.1 | 2.28

101 60 45 | 230 23] 100 | 43 | 197 |284| 75 | 827 | 787 | 842 | 0 |200| 342 | 484 | 33.7 | 2.46
60 45 | 230 23] 1200 | 43 | 197 [284] 80 | 854 | 81.3 | 86.9 | 0 |200] 342 | 484 | 36.3 | 2.50

60 45 | 230 23] 100 | 43 | 197 [284] 85 | 88.0 | 83.9 | 89.7 | 0 |200] 342 | 484 | 38.9 | 2.66

60 45 | 230 23] 1200 | 43 | 197 [284] 90 | 906 | 865 | 92.4 | 0 |200] 342 | 484 | 415 | 2.68

60 45 | 230 23] 1200 | 43 | 197 [284] 95 | 932 | 89.2 | 952 | 0 [200] 342 | 484 | 44.2 | 2.60

60 45 | 230 23] 1200 | 43 | 197 [284] 100 | 958 | 91.8 | 97.9 | 0 |200] 342 | 484 | 46.8 | 2.47

60 45 | 230 23] 100 | 43 | 197 [ 284 ] 105 | 985 | 94.4 [ 100.7 | 0 |200] 342 | 484 | 49.4 | 2.28




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 134

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 45 | 230 23] 1200 | 43 | 197 [ 284 ] 120 | 1011 97.0 | 103.4 ] 0 [200] 342 | 484 | 52.0 | 2.04

101 60 45 | 230 23] 100 | 43 | 197 [ 284 | 115 | 103.7] 99.6 [ 106.2 | 0 |200] 342 | 484 | 54.6 | 1.78
60 45 | 230 23] 1200 | 43 | 197 | 284 | 120 | 106.3 | 102.3]108.9] 0 [200] 342 | 484 | 57.3 | 1.50

60 45 | 2002.7] 1200 | 50 | 159 | 259 | 50 | 685 | 64.1 | 68.8 | 0 |200] 330 | 459 | 19.1 | 1.39

60 45 | 200]2.7] 1200 | 50 | 159 | 259 | 55 | 71.1 | 66.7 | 71.5 | 0 |200] 330 | 459 | 21.7 | 1.66

60 45 | 2002.7] 1200 | 50 | 159 | 259 | 60 | 73.7 | 69.4 | 743 | 0 |200] 330 | 459 | 24.4 | 1.94

60 45 | 200]2.7] 100 | 50 | 159 | 259 | 65 | 76.3 | 720 | 77.0 | 0 |200] 330 | 459 | 27.0 | 2.19

60 45 | 2002.7] 1200 | 50 | 159 | 259 | 70 | 78.9 | 746 | 79.8 | 0 |200] 330 | 459 | 29.6 | 2.40

60 45 | 2002.7] 100 | 50 | 159 | 259 | 75 | 816 | 77.2 | 825 | 0 |200] 330 | 459 | 32.2 | 2.55

60 45 | 200 2.7] 1200 | 50 | 159 | 259 | 80 | 84.2 | 79.8 | 853 | 0 [200] 330 | 459 | 34.8 | 2.64

102 60 45 | 2002.7] 1200 | 50 | 159 | 259 | 85 | 86.8 | 825 | 88.0 | 0 |200] 330 | 459 | 37.5 | 2.60
60 45 | 200 2.7] 1200 | 50 | 159 | 259 | 90 | 89.4 | 85.1 | 90.8 | 0 [200] 330 | 459 | 40.1 | 2.64

60 45 | 200 2.7] 1200 | 50 | 159 | 259 | 95 | 92.0 | 87.7 | 935 | 0 |200] 330 | 459 | 42.7 | 2.53

60 45 | 2002.7] 1200 | 50 | 159 | 259 | 100 | 94.7 | 90.3 | 96.3 | 0 [200] 330 | 459 | 45.3 | 2.36

60 45 | 200 2.7] 1200 | 50 | 159 | 259 | 105 | 97.3 | 92.9 | 99.0 | 0 [200] 330 | 459 | 47.9 | 2.14

60 45 | 200 2.7] 1200 | 50 | 159 | 259 | 110 | 99.9 | 956 [ 101.8 | 0 [200] 330 | 459 | 50.6 | 1.88

60 45 | 200]2.7] 100 | 50 | 159 | 259 | 115 | 102.5| 98.2 | 1045 | 0 |200] 330 | 459 | 53.2 | 1.61

60 45 | 200]2.7] 1200 | 50 | 159 | 259 | 120 | 105.1 | 100.8 | 107.3 | 0 |200] 330 | 459 | 55.8 | 1.33

60 45 | 1703.2] 1200 | 59 | 119 | 237] 50 | 66.9 | 62.1 | 66.6 | 0 |200] 318 | 437 | 17.1 | 161

60 45 | 1703.2] 1200 | 59 | 119 | 237 ] 55 | 695 | 64.8 | 69.4 | 0 |200] 318 | 437 | 19.8 | 1.88

60 45 | 170 |3.1] 1200 | 59 | 119 [237| 60 | 721 | 67.4 | 721 | 0 |200] 318 | 437 | 22.4 | 2.14

60 45 | 170 [3.1] 1200 | 59 | 119 [237] 65 | 747 | 70.0 | 74.9 | 0 |200] 318 | 437 | 25.0 | 2.36

103 60 45 | 170 [3.1] 1200 | 59 | 119 [237] 70 | 773 | 726 | 77.6 | 0 |200] 318 | 437 | 27.6 | 2.52
60 45 | 170 [3.1] 1200 | 59 | 119 [237] 75 | 800 | 75.2 | 80.4 | 0 |200] 318 | 437 | 30.2 | 2.63

60 45 | 170 [3.1] 1200 | 59 | 119 [237] 80 | 826 | 77.9 | 83.1 | 0 |200] 318 | 437 | 32.9 | 2.68

60 45 | 170[3.1] 1200 | 59 | 119 [237] 85 | 852 | 80.5 | 85.9 | 0 |200] 318 | 437 | 355 | 2.65

60 45 | 170[3.2] 1200 | 59 | 119 [237] 90 | 878 | 83.1 | 88.6 | 0 |200] 318 | 437 | 38.1 | 2.55




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 135

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 45 | 170 [3.1] 1200 | 59 | 119 [237] 95 | 904 | 857 | 91.4 | 0 [200] 318 | 437 | 40.7 | 2.40

60 45 | 170 [3.1] 1200 | 59 | 119 [237] 100 | 93.1 | 88.3 | 94.1 | 0 |200] 318 | 437 | 43.3 | 2.18

103 60 45 | 170 [3.1] 1200 | 59 | 119 [237] 105 | 957 | 91.0 | 96.9 | 0 |200] 318 | 437 | 46.0 | 1.93
60 45 | 170[3.2] 1200 | 59 | 119 [237] 110 | 983 | 936 | 99.6 | 0 |200] 318 | 437 | 48.6 | 1.65

60 45 | 1703.2] 1200 | 59 | 119 | 237 | 115 | 1009 | 96.2 | 102.4 | 0 |200] 318 | 437 | 51.2 | 1.38

60 45 | 170]3.2] 1200 | 59 | 119 | 237 ] 120 | 103.5] 98.8 | 105.1 | 0 |200] 318 | 437 | 53.8 | 1.12

60 45 | 140 3.8] 1200 | 72 | 75 |218| 50 | 64.6 | 59.4 | 63.6 | 0 |200] 309 | 418 | 14.4 | 101

60 45 | 140 38| 1200 | 72 | 75 |218] 55 | 67.2 | 62.0 | 66.3 | 0 |200] 309 | 418 | 17.0 | 2.17

60 45 | 140 |3.8] 1200 | 712 | 75 |218] 60 | 69.8 | 64.6 | 69.1 | 0 |200] 309 | 418 | 19.6 | 2.37

60 45 | 140 [3.8] 1200 | 710 | 75 |218] 65 | 724 | 672 | 71.8 | 0 |200] 309 | 418 | 22.2 | 2.53

60 45 | 140 [3.8] 1200 | 70 | 75 |218] 70 | 750 | 69.9 | 74.6 | 0 |200] 309 | 418 | 24.9 | 2.63

60 45 | 140 [3.8] 1200 | 70 | 75 |218] 75 | 777 | 725 | 77.3 | 0 |200] 309 | 418 | 27.5 | 2.67

60 45 | 140 [3.8] 1200 | 72 | 75 |218] 80 | 803 | 75.1 | 80.1 | 0 |200] 309 | 418 | 30.1 | 2.63

104 60 45 | 140 [3.8] 1200 | 70 | 75 |218] 85 | 829 | 77.7 | 82.8 | 0 |200] 309 | 418 | 32.7 | 2.52
60 45 | 140 [3.8] 1200 | 71 | 75 |218] 90 | 855 | 80.3 | 85.6 | 0 |200] 309 | 418 | 35.3 | 2.35

60 45 | 140 [3.8] 1200 | 71 | 75 [218] 95 | 88.1 | 83.0 | 88.3 | 0 |200] 309 | 418 | 38.0 | 2.13

60 45 | 140 3.8] 1200 | 71 | 75 | 218 | 100 | 90.8 | 856 | 91.1 | 0 |200] 309 | 418 | 40.6 | 1.88

60 45 | 140 3.8] 1200 | 71 | 75 |218] 105 | 93.4 | 88.2 | 93.8 | 0 [200] 309 | 418 | 43.2 | 1.60

60 45 | 140 3.8] 1200 | 71 | 75 |218] 110 | 96.0 | 90.8 | 96.6 | 0 |200] 309 | 418 | 45.8 | 1.33

60 45 | 140 3.8] 1200 | 71 | 75 |218] 115 | 986 | 93.4 | 99.3 | 0 |200] 309 | 418 | 48.4 | 1.07

60 45 | 140 |3.8] 1200 | 71 | 75 |218] 120 | 101.2| 96.1 | 102.1| 0 [200] 309 | 418 | 51.1 |0.84

60 45 | 110 [48] 60 | 33 | 82 [148] 50 | 61.0 | 552 | 59.0 | 0 |200] 274 | 348 | 10.2 | 2.28

60 45 | 110 [48] 60 | 33 | 82 |148] 55 | 637 | 57.8 | 61.8 | 0 |200] 274 | 348 | 12.8 | 2.46

105 60 45 | 110 [4.8] 60 | 33 | 82 |148] 60 | 66.3 | 60.4 | 645 | 0 |200| 274 | 348 | 154 | 2.58
60 45 | 110 [4.8] 60 | 33 | 82 148 ] 65 | 68.9 | 63.1 | 67.3 | 0 |200| 274 | 348 | 18.1 | 2.65

60 45 | 110 48] 60 | 33 | 82 [148] 70 | 715 | 657 | 70.0 | 0 |200] 274 | 348 | 20.7 | 2.62

60 45 | 110 [4.8] 60 | 33 | 82 [148] 75 | 741 | 683 | 72.8 | 0 |200] 274 | 348 | 23.3 | 2.52




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 136

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 45 | 110 48] 60 | 33 | 82 [148] 80 | 768 | 70.9 | 755 | 0 |200] 274 | 348 | 25.9 | 2.36

60 45 | 110 [4.8] 60 | 33 | 82 |148] 85 | 7904 | 735 | 783 | 0 |200] 274 | 348 | 285 | 2.15

60 45 | 110 [4.8] 60 | 33 | 82 [148] 90 | 820 | 762 | 81.0 | 0 |200] 274 | 348 | 31.2 | 101

60 45 | 110 [4.8] 60 | 33 | 82 [148] 95 | 846 | 788 | 83.8 | 0 |200| 274 | 348 | 33.8 | 1.65

105 60 45 | 110 48] 60 | 33 | 82 |148] 100 | 87.2 | 81.4 | 865 | 0 |200] 274 | 348 | 36.4 | 1.37
60 45 | 110 |4.8] 60 | 33 | 82 |148] 105 | 89.9 | 84.0 | 89.3 | 0 |200] 274 | 348 | 39.0 | 1.11

60 45 | 110 |4.8] 60 | 33 | 82 | 148 | 110 | 925 | 86.6 | 920 | 0 |200] 274 | 348 | 41.6 | 0.88

60 45 | 110 |4.8] 60 | 33 | 82 |148] 115 | 951 | 89.3 | 94.8 | 0 |200] 274 | 348 | 44.3 | 0.67

60 45 | 110 |48] 60 | 33 | 82 |148] 120 | 97.7 | 919 | 975 | 0 |200] 274 | 348 | 46.9 | 0.50

60 45 | 80 |6.6] 60 | 45 | 39 |129| 50 | 54.9 | 48.0 | 51.3 | 0 |200] 264 | 329 | 3.0 |2.58

60 45 | 80 |6.6] 60 | 45 | 39 |129| 55 | 57.5 | 50.6 | 54.1 | 0 |200] 264 | 329 | 56 |254

60 45 | 80 66| 60 | 45 | 39 |129| 60 | 60.1 | 532 | 56.8 | 0 |200]| 264 | 329 | 8.2 |2.43

60 45 | 80 |6.6] 60 | 45 | 39 |129| 65 | 62.7 | 559 | 59.6 | 0 |200] 264 | 329 | 10.9 | 2.27

60 45 | 80 66| 60 | 45 | 39 |129| 70 | 653 | 585 | 62.3 | 0 |200] 264 | 329 | 13.5 | 2.07

60 45 | 80 |6.6] 60 | 45 | 39 |129] 75 | 68.0 | 61.1 | 65.1 | 0 |200] 264 | 329 | 16.1 | 1.83

60 45 | 80 66| 60 | 45 | 39 |129] 80 | 706 | 637 | 67.8 | 0 |200] 264 | 329 | 18.7 | 1.58

106 60 45 | 80 |6.6] 60 | 45 | 39 |129| 85 | 732 | 663 | 70.6 | 0 |200] 264 | 329 | 21.3 | 1.32
60 45 | 80 |6.6] 60 | 45 | 39 |129] 90 | 758 | 69.0 | 73.3 | 0 |200] 264 | 329 | 24.0 | 1.07

60 45 | 80 |6.6] 60 | 45 | 30 |129] 95 | 784 | 716 | 76.1 | 0 |200] 264 | 329 | 26.6 | 0.85

60 45 | 80 |6.6] 60 | 45 | 39 |129] 100 | 81.1 | 742 | 78.8 | 0 |200] 264 | 329 | 29.2 | 0.65

60 45 | 80 |6.6] 60 | 45 | 39 |129] 105 | 837 | 76.8 | 81.6 | 0 |200] 264 | 329 | 31.8 | 0.48

60 45 | 80 [6.6] 60 | 45 | 39 |129] 110 | 86.3 | 79.4 | 84.3 | 0 |200] 264 | 329 | 34.4 |0.35

60 45 | 80 |6.6] 60 | 45 | 39 |129] 115 | 88.9 | 82.1 | 87.1 | 0 |200] 264 | 329 | 37.1 | 0.24

60 45 | 80 [6.6] 60 | 45 | 39 |129] 120 | 915 | 84.7 | 89.8 | 0 |200] 264 | 329 | 39.7 | 0.16

60 45 | 70 [7.6] 51 | 37 | 36 |110| 50 | 51.6 | 44.3 | 47.4 | 0 [200] 255 | 310 | 0.7 |2.44

107 60 45 | 70 [76] 51 | 37 | 36 |110] 55 | 54.2 | 46.9 | 50.1 | 0 [200] 255 | 310 | 1.9 |2.30
60 45 | 70 [76] 51 | 37 | 36 |110] 60 | 56.9 | 495 | 52.9 | 0 |200] 255 | 310 | 45 |2.11




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 137

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 45 | 70 [76] 51 | 37 | 36 |110] 65 | 595 | 522 | 55.6 | 0 |200] 255 | 310 | 7.2 |1.89

60 45 | 70 [76] 51 | 37 | 36 [110] 70 | 62.1 | 54.8 | 58.4 | 0 |200] 255 | 310 | 9.8 |1.65

60 45 | 70 [76] 51 | 37 | 36 [110] 75 | 647 | 57.4 | 61.1 | 0 |200] 255 | 310 | 12.4 | 1.39

60 45 | 70 [76] 51 | 37 | 36 [110] 80 | 67.3 | 60.0 | 63.9 | 0 |200] 255 | 310 | 15.0 | 1.15

60 45 | 70 |76] 51 | 37 | 36 |110] 85 | 700 | 626 | 66.6 | 0 |200] 255 | 310 | 17.6 | 0.92

107 60 45 | 70 |76] 51 | 37 | 36 |110] 90 | 726 | 653 | 69.4 | 0 |200] 255 | 310 | 20.3 | 0.71
60 45 | 70 |76] 51 | 37 | 36 |110] 95 | 752 | 67.9 | 72.1 | 0 |200] 255 | 310 | 22.9 | 0.53

60 45 | 70 |76] 51 | 37 | 36 |110] 100 | 778 | 705 | 74.9 | 0 |200] 255 | 310 | 25.5 | 0.39

60 45 | 70 |76] 51 | 37 | 36 |110] 105 | 804 | 73.1 | 77.6 | 0 |200] 255 | 310 | 28.1 | 0.28

60 45 | 70 [76] 51 | 37 | 36 |110] 110 | 831 | 75.7 | 80.4 | 0 |200] 255 | 310 | 30.7 | 0.19

60 45 | 70 [76] 51 | 37 | 36 |110] 115 | 857 | 78.4 | 83.1 | 0 |200] 255 | 310 | 33.4 |0.13

60 45 | 70 [76] 51 | 37 | 36 |110] 120 | 88.3 | 81.0 | 85.9 | 0 |200] 255 | 310 | 36.0 | 0.08

60 50 |330]20] 130 | 51 | 294 | 397 | 50 | 720 | 686 | 73.9 | 0 |200] 398 | 597 | 18.6 | 0.94

60 50 |330]20] 130 | 51 | 294 | 397 | 55 | 746 | 713 | 76.7 | 0 |200| 398 | 597 | 21.3 | 1.19

60 50 |330]20] 130 | 51 | 294 | 397 | 60 | 773 | 739 | 79.4 | 0 |200| 398 | 597 | 23.9 | 1.45

60 50 |330]20] 130 | 51 | 294 |397 | 65 | 790 | 765 | 822 | 0 |200| 398 | 597 | 26.5 | 1.73

60 50 |330]20] 130 | 51 | 294 |397| 70 | 825 | 79.1 | 85.0 | 0 |200] 398 | 597 | 29.1 | 2.00

60 50 |330]20] 130 | 51 | 294 |307| 75 | 85.1 | 81.7 | 87.7 | 0 |200] 398 | 597 | 31.7 | 2.24

60 50 |330]20] 130 | 51 | 294 |397| 80 | 87.7 | 84.4 | 905 | 0 |200] 398 | 597 | 34.4 | 2.42

108 60 50 |330]20] 130 | 51 | 294 |397| 85 | 90.4 | 87.0 | 93.2 | 0 |200] 398 | 597 | 37.0 | 2.55
60 50 |330]20] 130 | 51 | 294 |397| 90 | 93.0 | 89.6 | 96.0 | 0 |200]| 398 | 597 | 39.6 | 2.63

60 50 |330]20] 130 | 51 | 294 |397| 95 | 956 | 922 | 98.7 | 0 |200]| 398 | 597 | 42.2 | 2.66

60 50 |330]20] 130 | 51 | 294 [ 397 | 100 | 98.2 | 94.8 [ 101.5 | 0 |200] 398 | 597 | 44.8 | 2.60

60 50 |330]20] 130 | 51 | 294 | 397 | 105 | 1008 | 97.5 | 104.2 | 0 |200]| 398 | 597 | 47.5 | 2.48

60 50 |330]20] 130 | 51 | 294 | 397 | 110 | 103.5] 100.1 | 107.0 | 0 [200] 398 | 597 | 50.1 | 2.30

60 50 |330]20] 130 | 51 | 294 | 397 | 115 | 106.1] 102.7 | 109.7 | 0 |200] 398 | 597 | 52.7 | 2.08

60 50 |330]20] 130 | 51 | 294 | 397 | 120 | 108.7 ] 1053 | 1125 | 0 |200| 398 | 597 | 55.3 | 1.83




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 138

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 50 | 30022130 | 56 | 258 |370| 50 | 715 | 67.9 | 73.1 | 0 |200| 385|570 | 17.9 | 1.01

60 50 |300]22] 130 | 56 | 258 |370| 55 | 74.1 | 706 | 75.9 | 0 |200| 385 | 570 | 20.6 | 1.26

60 50 |300]22] 130 | 56 | 258 |370| 60 | 767 | 732 | 78.6 | 0 |200| 385 | 570 | 23.2 | 1.53

60 50 |300]22] 130 | 56 | 258 |370| 65 | 79.3 | 75.8 | 81.4 | 0 |200| 385|570 | 25.8 | 1.81

60 50 |300]22] 130 | 56 | 258 |370| 70 | 82.0 | 78.4 | 84.1 | 0 |200]| 385|570 | 28.4 | 2.08

60 50 |300]22] 130 | 56 | 258 |370| 75 | 84.6 | 81.0 | 86.9 | 0 |200] 385 | 570 | 31.0 | 2.30

60 50 |300]22] 130 | 56 | 258 |370| 80 | 87.2 | 83.7 | 89.6 | 0 |200] 385 | 570 | 33.7 | 2.47

109 60 50 |300]22] 130 | 56 | 258 |370| 85 | 89.8 | 86.3 | 92.4 | 0 |200] 385 | 570 | 36.3 | 2.50
60 50 |300]22] 130 | 56 | 258 |370| 90 | 92.4 | 88.9 | 95.1 | 0 |200]| 385570 | 38.9 | 2.65

60 50 | 30022130 | 56 | 258 |370| 95 | 951 | 915 | 97.9 | 0 |200]| 385 | 570 | 41.5 | 2.66

60 50 | 30022130 | 56 | 258 | 370 | 100 | 97.7 | 94.1 [ 100.6 | 0 |200]| 385 | 570 | 44.1 | 2.58

60 50 |300]22] 130 | 56 | 258 | 370 | 105 | 100.3| 96.8 | 103.4 | 0 [200] 385 | 570 | 46.8 | 2.44

60 50 | 30022130 | 56 | 258 | 370 | 110 | 102.9 ] 99.4 | 106.1 | 0 |200] 385 | 570 | 49.4 | 2.25

60 50 | 30022130 | 56 | 258 | 370 | 115 | 105.5] 102.0 | 108.9 | 0 |200] 385 | 570 | 52.0 | 2.02

60 50 | 30022130 | 56 | 258 | 370 | 120 | 108.2] 104.6 | 111.6 | 0 |200]| 385 | 570 | 54.6 | 1.76

60 50 | 27024130 | 63 | 220 |345| 50 | 708 | 67.1 | 72.1 | 0 |200] 373 | 545 | 17.1 | 1.09

60 50 |270]24] 130 | 63 | 220 |345| 55 | 734 | 69.7 | 749 | 0 |200| 373 | 545 | 19.7 | 1.35

60 50 |270]24] 130 | 63 | 220 |345| 60 | 760 | 723 | 77.6 | 0 |200| 373 | 545 | 22.3 | 1.62

60 50 |270]24] 130 | 63 | 220 |345| 65 | 787 | 749 | 80.4 | 0 |200] 373 | 545 | 24.9 | 1.90

60 50 |270]24] 130 | 63 | 220 |345| 70 | 813 | 775 | 83.1 | 0 |200| 373 | 545 | 27.5 | 2.16

110 60 50 | 270 |24 130 | 63 | 220 |345| 75 | 839 | 80.2 | 85.9 | 0 |200| 373 545 | 30.2 | 2.37
60 50 | 27024130 | 63 | 220 |345| 80 | 865 | 82.8 | 88.6 | 0 |200| 373 | 545 | 32.8 | 2.52

60 50 | 27024130 | 63 | 220 |345| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 373|545 | 354 |2.62

60 50 | 27024130 | 63 | 220 |345| 90 | 91.8 | 88.0 | 94.1 | 0 |200| 373 545 | 38.0 | 2.67

60 50 | 27024130 | 63 | 220 |345| 95 | 944 | 90.6 | 96.9 | 0 |200| 373 | 545 | 40.6 | 2.65

60 50 | 270 |24 130 | 63 | 220 | 345| 100 | 970 | 933 | 99.6 | 0 |200| 373 | 545 | 43.3 | 2.55

60 50 | 27024 130 | 63 | 220 | 345| 105 | 99.6 | 95.9 | 102.4 | 0 |200| 373 | 545 | 45.9 | 2.39




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 139

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 50 | 27024 130 | 63 | 220 | 345| 110 | 102.2] 985 | 105.1 | 0 |200| 373 | 545 | 48.5 | 2.18

110 60 50 | 27024 130 | 63 | 220 | 345| 115 | 104.9 ] 101.1 ] 107.9 | 0 |200| 373 | 545 | 51.1 | 1.93
60 50 | 27024 130 | 63 | 220 | 345| 120 | 107.5] 103.7 | 110.6 | 0 |200| 373 | 545 | 53.7 | 1.67

60 50 |240]27] 130 | 70 | 181 [322] 50 | 70.0 | 66.0 | 70.9 | 0 [200] 361 | 522 | 16.0 | 1.20

60 50 |240]27] 130 | 70 | 181 |322| 55 | 726 | 686 | 73.6 | 0 |200]| 361 | 522 | 18.6 | 1.46

60 50 |240]27] 130 | 70 | 181 |322| 60 | 752 | 71.2 | 76.4 | 0 |200] 361 | 522 | 21.2 | 1.74

60 50 |240]27] 130 | 70 | 181 |322| 65 | 778 | 739 | 79.2 | 0 |200] 361 | 522 | 23.9 | 2.02

60 50 |240]27] 130 | 70 | 181 |322| 70 | 804 | 765 | 81.9 | 0 |200] 361|522 | 26.5 | 2.26

60 50 |240]27| 130 | 70 | 181 |322| 75 | 83.1 | 79.1 | 84.7 | 0 |200] 361 | 522 | 29.1 | 2.44

60 50 |240]27] 130 | 70 | 181 |322| 80 | 857 | 81.7 | 87.4 | 0 |200| 361|522 | 31.7 | 2.57

111 60 50 |240]27] 130 | 70 | 181 |322| 85 | 883 | 843 [ 90.2 | 0 |200]| 361522 | 34.3 | 2.65
60 50 |240]27] 130 | 70 | 181 |322| 90 | 90.9 | 87.0 | 92.9 | 0 |200]| 361|522 | 37.0 | 2.68

60 50 |240]27] 130 | 70 | 181 |322| 95 | 935 | 89.6 | 95.7 | 0 |200| 361|522 | 39.6 | 2.62

60 50 |240]27] 130 | 70 | 181 | 322 100 | 962 | 922 | 98.4 | 0 |200] 361 | 522 | 42.2 | 2.49

60 50 |240]27] 130 | 70 | 181 | 322 105 | 988 | 94.8 [ 101.2 | 0 |200]| 361 | 522 | 44.8 | 2.31

60 50 |240]27] 130 | 70 | 181 | 322 110 | 101.4] 97.4 [ 103.9 | 0 |200] 361 | 522 | 47.4 | 2.08

60 50 |240]27] 130 | 70 | 181 | 322| 115 | 104.0 | 100.1 | 106.7 | 0 |200] 361 | 522 | 50.1 | 1.82

60 50 |240]27] 130 | 70 | 181 | 322 120 | 106.6 | 102.7 | 109.4 | 0 |200] 361 | 522 | 52.7 | 1.55

60 50 |210]3.1] 130 | 80 | 139 [300| 50 | 68.9 | 64.7 | 69.4 | 0 |200] 350 | 500 | 14.7 | 1.34

60 50 |210]3.1] 130 | 80 | 139 |300| 55 | 715 | 67.3 | 72.1 | 0 |200] 350 | 500 | 17.3 | 1.62

60 50 |210]3.1] 130 | 80 | 139 |300| 60 | 74.1 | 69.9 | 74.9 | 0 |200]| 350 | 500 | 19.9 | 1.89

60 50 |210]3.1] 130 | 80 | 139 |300| 65 | 767 | 725 | 77.6 | 0 |200]| 350 | 500 | 22.5 | 2.15

112 60 50 |210]3.1] 130 | 80 | 139 |300| 70 | 79.4 | 75.1 | 80.4 | 0 |200] 350 | 500 | 25.1 |2.36
60 50 |210]3.1] 130 | 80 | 139 |300| 75 | 820 | 77.8 | 83.1 | 0 |200]| 350 | 500 | 27.8 | 2.52

60 50 |210]3.1] 130 | 80 | 139 |300| 80 | 84.6 | 80.4 | 85.9 | 0 |200]| 350 | 500 | 30.4 |2.63

60 50 |210]3.1] 130 | 80 | 139 |300| 85 | 87.2 | 83.0 | 88.6 | 0 |200]| 350 | 500 | 33.0 | 2.68

60 50 |210]3.1] 130 | 80 | 139 |300| 90 | 89.8 | 856 | 91.4 | 0 |200]| 350 | 500 | 35.6 | 2.65




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 140

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 50 |210]3.1] 130 | 80 | 139 |300| 95 | 925 | 88.2 | 94.1 | 0 |200] 350 | 500 | 38.2 | 2.56

60 50 |210]3.1] 130 | 80 | 139 [ 300 | 100 | 951 | 90.9 | 96.9 | 0 [200] 350 | 500 | 40.9 | 2.40

11 60 50 |210]3.1] 130 | 80 | 139 |300| 105 | 97.7 | 935 | 99.6 | 0 |200] 350 | 500 | 43.5 | 2.19
60 50 |210]3.1] 130 | 80 | 139 | 300 | 110 | 100.3| 96.1 | 102.4 | 0 [200] 350 | 500 | 46.1 | 1.94

60 50 |210]3.1] 130 | 80 | 139 | 300 | 115 | 102.9] 98.7 | 105.1 | 0 |200] 350 | 500 | 48.7 | 1.67

60 50 |210]3.1] 130 | 80 | 139 | 300 | 120 | 105.6 | 101.3 | 107.9 | 0 |200] 350 | 500 | 51.3 | 1.39

60 50 |180[3.6] 130 | 94 | 95 |282| 50 | 67.4 | 629 | 67.4 | 0 |200] 341|482 | 12,9 | 1.54

60 50 |180]3.6] 130 | 94 | 95 |282| 55 | 70.1 | 655 | 70.2 | 0 |200]| 341|482 | 155 | 1.82

60 50 | 18036 130 | 94 | 95 |282| 60 | 727 | 68.1 | 72.9 | 0 |200| 341|482 | 18.1 |2.09

60 50 |180]3.6| 130 | 94 | 95 |282| 65 | 753 | 70.7 | 75.7 | 0 |200| 341|482 | 20.7 | 2.31

60 50 |180]3.6| 130 | 94 | 95 |282| 70 | 779 | 73.4 | 78.4 | 0 |200| 341 | 482 | 23.4 |2.48

60 50 | 18036 130 | 94 | 95 |282| 75 | 805 | 76.0 | 81.2 | 0 |200] 341 | 482 | 26.0 | 2.60

60 50 |180]3.6| 130 | 94 | 95 |282| 80 | 832 | 786 | 83.9 | 0 |200| 341|482 | 28.6 | 2.67

113 60 50 |180]3.6| 130 | 94 | 95 |282| 85 | 858 | 81.2 | 86.7 | 0 |200]| 341 | 482 | 31.2 | 2.67
60 50 |180]3.6| 130 | 94 | 95 |282| 90 | 88.4 | 83.8 | 89.4 | 0 |200]| 341|482 | 33.8 | 2.50

60 50 |180]3.6| 130 | 94 | 95 |282| 95 | 91.0 | 865 | 922 | 0 |200| 341|482 | 36.5 | 2.45

60 50 | 18036 130 | 94 | 95 |282| 100 | 936 | 89.1 | 94.9 | 0 |200] 341|482 | 39.1 | 2.25

60 50 |180[3.6] 130 | 94 | 95 |282| 105 | 963 | 91.7 | 97.7 | 0 |200]| 341|482 | 41.7 | 2.01

60 50 |180]3.6] 130 | 94 | 95 | 282 110 | 98.9 | 94.3 | 100.4 | 0 |200] 341 | 482 | 44.3 | 1.74

60 50 |180]3.6] 130 | 94 | 95 | 282 115 | 101.5] 96.9 | 1032 | 0 |200] 341 | 482 | 46.9 | 1.46

60 50 | 18036 130 | 94 | 95 |282| 120 | 104.1| 99.6 | 105.9 | 0 |200] 341 | 482 | 49.6 | 1.20

60 50 | 150 | 44| 80 | 43 | 114 |200| 50 | 654 | 60.4 | 64.7 | 0 |200| 300 | 400 | 10.4 | 1.79

60 50 | 150 | 44| 80 | 43 | 114 |200| 55 | 68.1 | 63.0 | 67.5 | 0 |200| 300 | 400 | 13.0 | 2.06

114 60 50 | 150 |44 80 | 43 | 114 |200| 60 | 707 | 65.7 | 70.2 | 0 |200] 300 | 400 | 15.7 | 2.29
60 50 | 150 | 44| 80 | 43 | 114 |200| 65 | 733 | 68.3 | 73.0 | 0 |200| 300 | 400 | 18.3 | 2.47

60 50 | 150 | 44| 80 | 43 | 114 [200| 70 | 759 | 70.9 | 75.7 | 0 [200] 300 | 400 | 20.9 | 2.60

60 50 | 150 | 44| 80 | 43 | 114 |200| 75 | 785 | 735 | 785 | 0 |200| 300 | 400 | 23.5 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 141

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 50 | 150 |44 80 | 43 | 114 |200| 80 | 812 | 76.1 | 81.2 | 0 |200] 300 | 400 | 26.1 | 2.66

60 50 | 150 |44 80 | 43 | 114 |200| 85 | 838 | 78.8 | 84.0 | 0 |200| 300 | 400 | 28.8 | 2.58

60 50 | 150 | 44| 80 | 43 | 114 [200| 90 | 86.4 | 81.4 | 86.7 | 0 |200]| 300 | 400 | 31.4 | 2.44

60 50 | 150 |44 80 | 43 | 114 [200| 95 | 89.0 | 84.0 | 89.5 | 0 |200] 300 | 400 | 34.0 | 2.24

114 60 50 | 150 |44 80 | 43 | 114 |200| 100 | 91.6 | 86.6 | 92.2 | 0 |200] 300 | 400 | 36.6 | 2.00
60 50 | 150 |44 80 | 43 | 114 | 200 105 | 94.3 | 89.2 | 95.0 | 0 |200] 300 | 400 | 39.2 | 1.73

60 50 | 150 |44 80 | 43 | 114 |200| 120 | 96.9 | 91.9 | 97.7 | 0 |200] 300 | 400 | 41.9 | 1.45

60 50 | 150 |44 80 | 43 | 114 |200| 115 | 995 | 945 | 1005 | 0 |200] 300 | 400 | 44.5 | 1.18

60 50 | 150 | 44| 80 | 43 | 114 |200| 120 | 1202.1| 97.1 | 1032 | 0 |200] 300 | 400 | 47.1 | 0.94

60 50 |120]55| 80 | 53 | 72 |179| 50 | 62.4 | 56.8 | 60.8 | 0 |200| 289 | 379 | 6.8 |2.16

60 50 |120]55| 80 | 53 | 72 |179| 55 | 650 | 59.4 | 635 | 0 |200| 289 | 379 | 9.4 |2.37

60 50 |120]55| 80 | 53 | 72 |179| 60 | 67.7 | 62.1 | 66.3 | 0 |200| 289 | 379 | 12.1 | 2.52

60 50 |120]55| 80 | 53 | 72 |179| 65 | 703 | 64.7 | 69.0 | 0 |200]| 289 | 379 | 14.7 | 2.62

60 50 |120]55| 80 | 53 | 72 |179| 70 | 729 | 67.3 | 71.8 | 0 |200| 289 | 379 | 17.3 | 2.66

60 50 |120]55| 80 | 53 | 72 |179| 75 | 755 | 69.9 | 745 | 0 |200] 289 | 379 | 19.9 | 2.61

60 50 |120]55| 80 | 53 | 72 |179| 80 | 781 | 725 | 77.3 | 0 |200]| 289 | 379 | 22.5 | 2.49

115 60 50 |120]55] 80 | 53 | 72 |179| 85 | 808 | 75.2 | 80.0 | 0 |200]| 289 | 379 | 25.2 | 2.32
60 50 |120]55] 80 | 53 | 72 |179| o0 | 83.4 | 77.8 | 82.8 | 0 |200] 289 | 379 | 27.8 | 2.10

60 50 |120]55] 80 | 53 | 72 |179| 95 | 86.0 | 80.4 | 855 | 0 |200] 289 | 379 | 30.4 | 1.84

60 50 |120]55] 80 | 53 | 72 | 179 100 | 88.6 | 83.0 | 88.3 | 0 |200] 289 | 379 | 33.0 | 1.57

60 50 |120|55| 80 | 53 | 72 |179| 105 | 912 | 856 | 91.0 | 0 |200] 289 | 379 | 35.6 | 1.30

60 50 |120]55| 80 | 53 | 72 |179| 110 | 93.9 | 88.3 | 93.8 | 0 |200| 289 | 379 | 38.3 | 1.05

60 50 |120]55| 80 | 53 | 72 |179| 115 | 965 | 90.9 | 965 | 0 |200]| 289 | 379 | 40.9 | 0.82

60 50 |120]55| 80 | 53 | 72 |179| 120 | 99.1 | 935 | 99.3 | 0 |200]| 289 | 379 | 43.5 | 0.62

60 50 | 90 |7.3] 60 | 40 | 54 |134| 50 | 574 | 509 | 54.4 | 0 |200| 267 | 334 | 0.9 |253

116 60 50 | 90 | 73| 60 | 40 | 54 |134| 55 | 60.0 | 535 | 57.2 | 0 |200| 267 | 334 | 3.5 |2.60
60 50 | 90 |7.3| 60 | 40 | 54 |134| 60 | 626 | 562 | 59.9 | 0 |200| 267 | 334 | 6.2 |2.59




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 142

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 50 | 90 | 73| 60 | 40 | 54 |134| 65 | 652 | 58.8 | 62.7 | 0 |200| 267 | 334 | 8.8 |2.50

60 50 | 90 |7.3] 60 | 40 | 54 |134| 70 | 679 | 61.4 | 65.4 | 0 |200| 267 | 334 | 11.4 | 2.35

60 50 | 90 |7.3] 60 | 40 | 54 |134| 75 | 705 | 64.0 | 682 | 0 |200]| 267 | 334 | 14.0 | 2.15

60 50 | 90 |7.3] 60 | 40 | 54 |134| 80 | 731 | 66.6 | 70.9 | 0 |200| 267 | 334 | 16.6 | 1.92

60 50 | 90 [7.3] 60 | 40 | 54 |134| 85 | 757 | 69.3 | 73.7 | 0 |200] 267 | 334 | 19.3 | 1.67

116 60 50 | 90 [7.3] 60 | 40 | 54 |134| 90 | 783 | 71.9 | 76.4 | 0 |200] 267 | 334 | 21.9 | 1.40
60 50 | 90 |7.3] 60 | 40 | 54 |134| 95 | 81.0 | 745 | 79.2 | 0 |200] 267 | 334 | 245 | 1.14

60 50 | 90 [7.3] 60 | 40 | 54 |134| 100 | 836 | 77.1 | 81.9 | 0 |200] 267 | 334 | 27.1 |0.01

60 50 | 90 |7.3| 60 | 40 | 54 |134| 105 | 862 | 79.7 | 84.7 | 0 |200]| 267 | 334 | 29.7 | 0.70

60 50 | 90 |7.3| 60 | 40 | 54 |134| 110 | 888 | 82.4 | 87.5 | 0 |200]| 267 | 334 | 32.4 | 0.52

60 50 | 90 |7.3] 60 | 40 | 54 |134| 115 | 91.4 | 85.0 | 90.2 | 0 |200] 267 | 334 | 35.0 | 0.38

60 50 | 90 |7.3] 60 | 40 | 54 |134| 120 | 94.1 | 87.6 | 93.0 | 0 |200]| 267 | 334 | 37.6 | 0.27

60 50 | 80 |8.0| 60 | 45 | 39 |129| 50 | 54.9 | 48.0 | 51.3 | 0 |200| 264 | 329 | 2.0 |2.58

60 50 | 80 |80 60 | 45 | 39 |129| 55 | 575 | 506 | 54.1 | 0 |200| 264 | 320 | 0.6 |2.54

60 50 | 80 |8.0| 60 | 45 | 39 |129| 60 | 60.1 | 532 | 56.8 | 0 |200]| 264 | 329 | 3.2 |2.43

60 50 | 80 |80 60 | 45 | 39 |129| 65 | 627 | 559 | 59.6 | 0 |200| 264 | 329 | 5.9 |227

60 50 | 80 |80 60 | 45 | 39 |129| 70 | 653 | 585 | 62.3 | 0 |200| 264 | 329 | 85 |2.07

60 50 | 80 |80 60 | 45 | 39 |129| 75 | 68.0 | 61.1 | 65.1 | 0 |200] 264 | 329 | 11.1 | 1.83

60 50 | 80 |80 60 | 45 | 39 |129| 80 | 706 | 63.7 | 67.8 | 0 |200] 264 | 329 | 13.7 | 1.58

117 60 50 | 80 |80 60 | 45 | 39 |129| 85 | 732 | 66.3 | 70.6 | 0 |200] 264 | 329 | 16.3 | 1.32
60 50 | 80 |8.0| 60 | 45 | 39 |129| 90 | 758 | 69.0 | 73.3 | 0 |200] 264 | 329 | 19.0 | 1.07

60 50 | 80 |8.0| 60 | 45 | 39 |129| 95 | 784 | 716 | 76.1 | 0 |200]| 264 | 329 | 21.6 | 0.85

60 50 | 80 |8.0| 60 | 45 | 39 |129| 100 | 81.1 | 742 | 78.8 | 0 |200] 264 | 329 | 24.2 | 0.65

60 50 | 80 |8.0| 60 | 45 | 39 |129| 105 | 837 | 76.8 | 81.6 | 0 |200] 264 | 329 | 26.8 | 0.48

60 50 | 80 |8.0| 60 | 45 | 39 |129| 110 | 86.3 | 79.4 | 84.3 | 0 |200] 264 | 329 | 29.4 | 0.35

60 50 | 80 |8.0| 60 | 45 | 39 |129| 115 | 88.9 | 82.1 | 87.1 | 0 |200] 264 | 329 | 32.1 | 0.24

60 50 | 80 |8.0| 60 | 45 | 39 |129| 120 | 915 | 84.7 | 89.8 | 0 |200] 264 | 329 | 34.7 | 0.16




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 143

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 55 | 35023 140 | 56 | 311 |423| 50 | 723 | 69.1 | 74.4 | 0 |200] 411|623 | 14.1 |o0.01

60 55 | 35023 140 | 56 | 311 |423| 55 | 750 | 71.7 | 77.2 | 0 |200] 411 | 623 | 16.7 | 1.15

60 55 | 35023 140 | 56 | 311 |423| 60 | 776 | 743 | 79.9 | 0 |200]| 411 | 623 | 19.3 | 1.41

60 55 | 35023 140 | 56 | 311 |423| 65 | 802 | 76.9 | 82.7 | 0 |200]| 411 | 623 | 21.9 | 1.68

60 55 |350]23] 140 | 56 | 311 |423| 70 | 828 | 795 | 85.4 | 0 |200] 411 | 623 | 24.5 | 1.96

60 55 |350]23] 140 | 56 | 311 |423| 75 | 854 | 822 | 882 | 0 |200] 411|623 | 27.2 | 2.21

60 55 |350]23]| 140 | 56 | 311 |423| 80 | 88.1 | 84.8 | 90.9 | 0 |200] 411 | 623 | 29.8 | 2.40

118 60 55 |350]23] 140 | 56 | 311 |423| 85 | 90.7 | 87.4 | 93.7 | 0 |200] 411 | 623 | 32.4 | 2.53
60 55 |350]23| 140 | 56 | 311 | 423 | 90 | 933 | 90.0 | 96.4 | 0 |200] 411|623 | 35.0 | 2.61

60 55 | 35023 140 | 56 | 311 |423| 95 | 959 | 926 | 99.2 | 0 |200] 411 | 623 | 37.6 | 2.65

60 55 | 35023 140 | 56 | 311 | 423 | 100 | 985 | 953 | 101.9 | 0 |200] 411 | 623 | 40.3 | 2.61

60 55 | 35023 140 | 56 | 311 | 423 | 105 | 101.2] 97.9 | 104.7 | 0 |200] 411 | 623 | 42.9 | 2.49

60 55 | 35023 140 | 56 | 311 | 423 | 110 | 103.8] 1005 | 107.4 | 0 |200] 411 | 623 | 455 | 2.33

60 55 | 35023 140 | 56 | 311 | 423 | 115 | 106.4 ] 103.1 | 110.2 | 0 |200] 411 | 623 | 48.1 | 2.12

60 55 | 35023 140 | 56 | 311 | 423 | 120 | 100.0] 105.7 [ 112.9 | 0 |200] 411 | 623 | 50.7 | 1.87

60 55 |320]25] 140 | 61 | 274 |396| 50 | 71.8 | 68.4 | 73.7 | 0 |200| 398 | 596 | 13.4 | 0.97

60 55 |320]25]| 140 | 61 | 274 | 396| 55 | 745 | 71.0 | 76.4 | 0 |200] 398 | 596 | 16.0 | 1.21

60 55 |320]25] 140 | 61 | 274 |396| 60 | 771 | 737 | 79.2 | 0 |200] 398 | 596 | 18.7 | 1.48

60 55 |320]25] 140 | 61 | 274 |396| 65 | 79.7 | 76.3 | 81.9 | 0 |200]| 398 | 596 | 21.3 | 1.75

60 55 |320]25] 140 | 61 | 274 |396| 70 | 823 | 789 | 84.7 | 0 |200] 398 | 596 | 23.9 | 2.03

119 60 55 |320]25] 140 | 61 | 274 |396| 75 | 849 | 815 | 87.4 | 0 |200| 398 | 596 | 26.5 | 2.26
60 55 |320]25| 140 | 61 | 274 [ 396 | 80 | 87.6 | 84.1 | 90.2 | 0 |200] 398 | 596 | 29.1 | 2.44

60 55 |320]25] 140 | 61 | 274 |396| 85 | 90.2 | 86.8 | 92.9 | 0 |200]| 398 | 596 | 31.8 | 2.56

60 55 |320]25| 140 | 61 | 274 [396| 90 | 92.8 | 89.4 | 95.7 | 0 |200] 398 | 596 | 34.4 | 2.64

60 55 |320]25] 140 | 61 | 274 |396| 95 | 954 | 92.0 | 98.4 | 0 |200| 398 | 596 | 37.0 | 2.66

60 55 |320]25] 140 | 61 | 274 | 396 | 100 | 98.0 | 94.6 | 102.2 | 0 |200] 398 | 596 | 39.6 | 2.5

60 55 |320]25]| 140 | 61 | 274 | 396 | 105 | 100.7 | 97.2 | 103.9 | 0 |200]| 398 | 596 | 42.2 | 2.47




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 144

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 55 |320]25]| 140 | 61 | 274 | 396 | 110 | 103.3] 99.9 | 106.7 | 0 |200]| 398 | 596 | 44.9 | 2.29

119 60 55 |320]25| 140 | 61 | 274 | 396 | 115 | 105.9 | 1025 | 109.4 | 0 |200]| 398 | 596 | 47.5 | 2.06
60 55 |320]25] 140 | 61 | 274 | 396 | 120 | 108.5] 105.1 | 112.2 | 0 |200| 398 | 596 | 50.1 | 1.81

60 55 |290]27] 140 | 68 | 236 |371| 50 | 713 | 67.7 | 72.8 | 0 |200| 386 | 571 | 12.7 | 1.03

60 55 |290]27] 140 | 68 | 236 |371| 55 | 739 | 703 | 755 | 0 |200] 386 | 571 | 15.3 | 1.29

60 55 |200]27] 140 | 68 | 236 |371| 60 | 765 | 729 | 783 | 0 |200]| 386 | 571 | 17.9 | 1.56

60 55 |290]27] 140 | 68 | 236 | 371 | 65 | 79.1 | 755 | 81.1 | 0 |200] 386 | 571 | 20.5 | 1.84

60 55 |200]27] 140 | 68 | 236 |371| 70 | 817 | 78.1 | 83.8 | 0 |200] 386 | 571 | 23.1 | 2.10

60 55 |290|27] 140 | 68 | 236 |371| 75 | 844 | 80.8 | 86.6 | 0 |200| 386 | 571 | 25.8 | 2.32

60 55 | 290 27| 140 | 68 | 236 |371| 80 | 87.0 | 83.4 | 89.3 | 0 |200]| 386 | 571 | 28.4 | 2.49

120 60 55 |290]27] 140 | 68 | 236 |371| 85 | 89.6 | 86.0 | 921 | 0 |200] 386 | 571 | 31.0 | 2.60
60 55 |290]27] 140 | 68 | 236 |371| 90 | 92.2 | 88.6 | 94.8 | 0 |200| 386 | 571 | 33.6 | 2.66

60 55 |290]27] 140 | 68 | 236 |371| 95 | 948 | 912 | 97.6 | 0 |200| 386 | 571 | 36.2 | 2.66

60 55 |290]27] 140 | 68 | 236 | 371 | 100 | 975 | 93.9 [ 100.3 | 0 |200]| 386 | 571 | 38.9 | 2.57

60 55 | 29027 140 | 68 | 236 | 371 | 105 | 100.1 ] 965 | 103.1 | 0 |200]| 386 | 571 | 41.5 | 2.42

60 55 | 29027 140 | 68 | 236 | 371 | 110 | 102.7] 99.1 [ 105.8 | 0 |200]| 386 | 571 | 44.1 | 2.23

60 55 |290]27] 140 | 68 | 236 | 371 | 115 | 105.3 | 101.7 | 108.6 | 0 |200] 386 | 571 | 46.7 | 1.99

60 55 | 20027 140 | 68 | 236 | 371| 120 | 107.9] 104.3 | 111.3 | 0 |200] 386 | 571 | 49.3 | 1.73

60 55 |260]3.1] 140 | 75 | 197 |348| 50 | 705 | 667 | 71.7 | 0 |200]| 374 | 548 | 11.7 | 1.13

60 55 |260]3.1] 140 | 75 | 197 |348| 55 | 732 | 69.4 | 745 | 0 |200]| 374 | 548 | 14.4 | 1.39

60 55 |260]3.1] 140 | 75 | 197 |348| 60 | 758 | 720 | 77.2 | 0 |200| 374 | 548 | 17.0 | 1.66

60 55 | 26031 140 | 75 | 197 | 348 | 65 | 78.4 | 746 | 80.0 | 0 |200]| 374 | 548 | 19.6 | 1.94

121 60 55 | 26031140 | 75 | 197 |348| 70 | 810 | 77.2 | 82.7 | 0 |200]| 374 | 548 | 22.2 | 2.19
60 55 | 26031140 | 75 | 197 |348| 75 | 836 | 79.8 | 855 | 0 |200]| 374 | 548 | 24.8 | 2.39

60 55 | 26031 140 | 75 | 197 |348| 80 | 863 | 825 | 88.2 | 0 |200]| 374 | 548 | 27.5 | 2.54

60 55 | 26031140 | 75 | 197 | 348 | 85 | 88.9 | 85.1 | 91.0 | 0 |200]| 374 | 548 | 30.1 | 2.63

60 55 | 26031 140 | 75 | 197 | 348 | 90 | 915 | 87.7 | 93.7 | 0 |200]| 374 | 548 | 32.7 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 145

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 55 | 26031 140 | 75 | 197 | 348 | 95 | 941 | 90.3 | 96,5 | 0 |200]| 374 | 548 | 35.3 | 2.64

60 55 |260]3.1] 140 | 75 | 197 | 348 | 100 | 96.7 | 92.9 | 99.2 | 0 |200]| 374 | 548 | 37.9 | 2.53

191 60 55 | 26031 140 | 75 | 197 | 348 | 105 | 99.4 | 956 | 1020 | 0 |200]| 374 | 548 | 40.6 | 2.36
60 55 | 26031 140 | 75 | 197 | 348 | 110 | 102.0] 98.2 | 104.7 | 0 |200]| 374 | 548 | 43.2 | 2.15

60 55 |260]3.1] 140 | 75 | 197 | 348| 115 | 104.6 | 100.8 | 107.5 | 0 |200] 374 | 548 | 45.8 | 1.90

60 55 |260]3.1] 140 | 75 | 197 | 348 | 120 | 107.2] 103.4 | 110.3 | 0 |200]| 374 | 548 | 48.4 | 1.63

60 55 |230]35]| 140 | 85 | 156 | 326 | 50 | 69.6 | 65.6 | 70.4 | 0 |200] 363 | 526 | 10.6 | 1.24

60 55 |230]35] 140 | 85 | 156 | 326| 55 | 723 | 682 | 732 | 0 |200| 363 | 526 | 13.2 | 1.51

60 55 |230]35| 140 | 85 | 156 | 326 | 60 | 749 | 708 | 75.9 | 0 |200]| 363 | 526 | 15.8 | 1.79

60 55 | 23035 140 | 85 | 156 | 326 | 65 | 775 | 73.4 | 78.7 | 0 |200| 363 | 526 | 18.4 | 2.06

60 55 |230]35] 140 | 85 | 156 |326| 70 | 80.1 | 76.1 | 81.4 | 0 |200| 363 | 526 | 21.1 | 2.29

60 55 |230]35| 140 | 85 | 156 |326| 75 | 827 | 78.7 | 842 | 0 |200| 363 | 526 | 23.7 | 2.47

60 55 |230]35] 140 | 85 | 156 | 326 | 80 | 854 | 81.3 | 86.9 | 0 |200]| 363 | 526 | 26.3 | 2.5

122 60 55 |230]35| 140 | 85 | 156 | 326 | 85 | 88.0 | 83.9 | 89.7 | 0 |200| 363 | 526 | 28.9 | 2.66
60 55 |230]35| 140 | 85 | 156 | 326| 90 | 90.6 | 865 | 92.4 | 0 |200]| 363 | 526 | 31.5 | 2.67

60 55 |230]35] 140 | 85 | 156 | 326| 95 | 932 | 89.2 | 95.2 | 0 [200] 363 | 526 | 34.2 | 2.60

60 55 |230]35] 140 | 85 | 156 | 326 | 100 | 958 | 91.8 | 97.9 | 0 |200]| 363 | 526 | 36.8 | 2.46

60 55 |230]35] 140 | 85 | 156 | 326 | 105 | 985 | 94.4 [ 100.7 | 0 |200] 363 | 526 | 39.4 | 2.27

60 55 |230]35] 140 | 85 | 156 | 326 | 110 | 101.1] 97.0 | 103.4 | 0 |200] 363 | 526 | 42.0 | 2.04

60 55 |230]35] 140 | 85 | 156 | 326 | 115 | 103.7 ] 99.6 | 106.2 | 0 |200] 363 | 526 | 44.6 | 1.78

60 55 |230]35]| 140 | 85 | 156 | 326 | 120 | 106.3 | 102.3 | 108.9 | 0 |200] 363 | 526 | 47.3 | 1.50

60 55 |200]40] 140 | 98 | 111 [307| 50 | 685 | 64.1 | 68.8 | 0 |200]| 354 | 507 | 9.1 |1.40

60 55 |200]40] 140 | 98 | 111 |307| 55 | 711 | 66.7 | 71.5 | 0 |200] 354 | 507 | 11.7 | 1.68

193 60 55 | 20040 140 | 98 | 111 | 307 | 60 | 737 | 69.4 | 743 | 0 |200]| 354 | 507 | 14.4 | 1.96
60 55 | 20040 140 | 98 | 111 |307| 65 | 763 | 720 | 77.0 | 0 |200] 354 | 507 | 17.0 | 2.21

60 55 |200]40] 140 | 98 | 111 [307| 70 | 789 | 746 | 79.8 | 0 |200] 354 | 507 | 19.6 | 2.40

60 55 | 20040 140 | 98 | 111 |307| 75 | 816 | 77.2 | 825 | 0 |200] 354 | 507 | 22.2 | 2.55




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 146

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 55 |200]40] 140 | 98 | 111 [307| 80 | 842 | 79.8 | 853 | 0 |200] 354 | 507 | 24.8 | 2.64

60 55 |200]40] 140 | 98 | 111 |307| 85 | 86.8 | 825 | 88.0 | 0 |200] 354 | 507 | 27.5 | 2.68

60 55 |200]40] 140 | 98 | 111 [307| 90 | 89.4 | 85.1 | 90.8 | 0 |200] 354 | 507 | 30.1 | 2.64

60 55 | 20040 140 | 98 | 111 | 307 | 95 | 920 | 87.7 | 935 | 0 |200] 354 | 507 | 32.7 | 2.53

123 60 55 |200]4.0] 140 | 98 | 111 | 307 | 100 | 947 | 90.3 | 96.3 | 0 |200] 354 | 507 | 35.3 | 2.36
60 55 |200]40] 140 | 98 | 111 |307| 105 | 97.3 | 929 | 99.0 | 0 |200] 354 | 507 | 37.9 | 2.14

60 55 |200]4.0] 140 | 98 | 111 | 307 | 120 | 99.9 | 956 | 101.8 | 0 |200] 354 | 507 | 40.6 | 1.88

60 55 |200]40] 140 | 98 | 111 | 307 | 115 | 1025] 98.2 | 1045 | 0 |200] 354 | 507 | 43.2 | 1.61

60 55 |200]40] 140 | 98 | 111 | 307 | 120 | 105.1 | 100.8 | 107.3 | 0 |200] 354 | 507 | 45.8 | 1.33

60 55 | 170 | 4.7] 100 | 59 | 119 | 237 | 50 | 66.9 | 62.1 | 66.6 | 0 |200| 318 | 437 | 7.1 | 161

60 55 | 170 |4.7] 100 | 59 | 119 | 237 | 55 | 695 | 64.8 | 69.4 | 0 |200| 318 | 437 | 9.8 |1.88

60 55 | 170 | 47| 100 | 59 | 119 | 237 | 60 | 721 | 67.4 | 721 | 0 |200]| 318 | 437 | 12.4 | 2.14

60 55 | 170 |4.7] 100 | 59 | 119 | 237 | 65 | 747 | 70.0 | 74.9 | 0 |200| 318 | 437 | 15.0 | 2.36

60 55 | 170 |4.7] 100 | 59 | 119 |237| 70 | 773 | 726 | 77.6 | 0 |200| 318 | 437 | 17.6 | 2.52

60 55 | 170 | 47| 100 | 59 | 119 | 237 | 75 | 800 | 752 | 80.4 | 0 |200]| 318 | 437 | 20.2 | 2.63

60 55 | 170 | 47| 100 | 59 | 119 | 237 | 80 | 826 | 77.9 | 83.1 | 0 |200| 318 | 437 | 22.9 | 2.68

124 60 55 |170]4.7] 100 | 50 | 119 | 237 | 85 | 852 | 805 | 85.9 | 0 |200]| 318 | 437 | 255 | 2.65
60 55 |170]4.7] 100 | 59 | 119 |237| 90 | 878 | 83.1 | 886 | 0 |200]| 318 | 437 | 28.1 | 2.55

60 55 |170|4.7] 100 | 50 | 119 |237| 95 | 90.4 | 857 | 91.4 | 0 |200] 318 | 437 | 30.7 | 2.40

60 55 |170]4.7] 100 | 59 | 119 | 237| 100 | 93.1 | 88.3 | 94.1 | 0 |200] 318 | 437 | 33.3 | 2.18

60 55 | 170 |4.7] 100 | 59 | 119 | 237 | 105 | 957 | 91.0 | 96.9 | 0 |200]| 318 | 437 | 36.0 | 1.93

60 55 | 170 | 4.7] 100 | 59 | 119 | 237 | 110 | 98.3 | 936 | 99.6 | 0 |200]| 318 | 437 | 38.6 | 1.65

60 55 | 170 |4.7] 100 | 59 | 119 | 237 | 115 | 1009 ] 96.2 | 102.4 | 0 |200]| 318 | 437 | 41.2 | 1.38

60 55 | 170 | 4.7] 100 | 59 | 119 | 237 | 120 | 1035] 98.8 | 105.1 | 0 |200]| 318 | 437 | 43.8 | 1.12

60 55 |140]57] 1200 | 71 | 75 |218| 50 | 64.6 | 59.4 | 63.6 | 0 |200| 309 | 418 | 4.4 |101

125 60 55 |140|57] 100 | 71 | 75 |218| 55 | 672 | 62.0 | 66.3 | 0 |200| 309 | 418 | 7.0 |2.17
60 55 |140]57] 100 | 71 | 75 |218| 60 | 69.8 | 646 | 69.1 | 0 |200| 309 | 418 | 9.6 |2.37




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 147

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 55 |140|57] 100 | 71 | 75 |218| 65 | 724 | 672 | 71.8 | 0 |200| 309 | 418 | 12.2 | 2.53

60 55 |140|57] 100 | 71 | 75 |218] 70 | 750 | 69.9 | 74.6 | 0 |200] 309 | 418 | 14.9 | 2.63

60 55 |140|57] 100 | 71 | 75 |218| 75 | 777 | 725 | 77.3 | 0 |200| 309 | 418 | 17.5 | 2.67

60 55 |140]57] 1200 | 71 | 75 |218] 80 | 803 | 75.1 | 80.1 | 0 |200] 309 | 418 | 20.1 | 2.63

60 55 |140|57] 100 | 71 | 75 |218| 85 | 829 | 77.7 | 82.8 | 0 |200| 309 | 418 | 22.7 | 2.52

105 60 55 |140]57] 100 | 71 | 75 |218| 90 | 855 | 80.3 | 85.6 | 0 |200| 309 | 418 | 25.3 | 2.35
60 55 |140]57] 100 | 72 | 75 |218| 95 | 88.1 | 83.0 | 88.3 | 0 |200]| 309 | 418 | 28.0 | 2.13

60 55 |140]57] 100 | 72 | 75 |218| 100 | 90.8 | 856 | 91.1 | 0 |200] 309 | 418 | 30.6 | 1.88

60 55 |140|57| 100 | 71 | 75 |218| 105 | 93.4 | 882 | 93.8 | 0 |200] 309 | 418 | 33.2 | 1.60

60 55 |140]57] 100 | 71 | 75 |218| 110 | 96.0 | 90.8 | 96.6 | 0 |200| 309 | 418 | 35.8 | 1.33

60 55 |140|57] 100 | 71 | 75 |218| 115 | 986 | 93.4 | 99.3 | 0 |200| 309 | 418 | 38.4 | 1.07

60 55 |140|57] 100 | 72 | 75 |218| 120 | 101.2] 96.1 [ 102.1 | 0 [200] 309 | 418 | 41.1 | 0.84

60 55 |110]7.2] 70 | 45 | 71 |160| 50 | 61.0 | 552 | 59.0 | 0 |200| 280 | 360 | 0.2 |2.29

60 55 |110]7.2] 70 | 45 | 71 |160| 55 | 637 | 57.8 | 61.8 | 0 |200| 280 | 360 | 2.8 |2.46

60 55 |110]7.2] 70 | 45 | 71 |160| 60 | 66.3 | 60.4 | 645 | 0 |200| 280 | 360 | 5.4 |2.58

60 55 |110]7.2] 70 | 45 | 72 |160| 65 | 689 | 63.1 | 67.3 | 0 |200/ 280 | 360 | 8.1 |2.64

60 55 |110]7.2] 70 | 45 | 72 |160| 70 | 715 | 657 | 70.0 | 0 |200] 280 | 360 | 10.7 | 2.62

60 55 |110]7.2] 70 | 45 | 71 |160| 75 | 74.1 | 683 | 72.8 | 0 |200] 280 | 360 | 13.3 | 2.52

60 55 |110]7.2] 70 | 45 | 71 |160| 80 | 768 | 709 | 755 | 0 |200] 280 | 360 | 15.9 | 2.36

126 60 55 |110]7.2] 70 | 45 | 71 |160| 85 | 79.4 | 735 | 783 | 0 |200] 280 | 360 | 18.5 | 2.16
60 55 |110]7.2] 70 | 45 | 71 |160| 90 | 820 | 76.2 | 81.0 | 0 |200| 280 360 | 21.2 | 1.01

60 55 |110]7.2] 70 | 45 | 71 |160| 95 | 846 | 78.8 | 83.8 | 0 |200| 280 | 360 | 23.8 | 1.65

60 55 |110]7.2] 70 | 45 | 71 |160| 100 | 872 | 81.4 | 865 | 0 |200| 280 | 360 | 26.4 | 1.37

60 55 |110]7.2] 70 | 45 | 71 |160| 105 | 89.9 | 84.0 | 89.3 | 0 |200] 280 | 360 | 29.0 | 1.12

60 55 |110]7.2] 70 | 45 | 71 |160| 110 | 925 | 86.6 | 92.0 | 0 |200| 280 | 360 | 31.6 | 0.88

60 55 |110]7.2] 70 | 45 | 71 |160| 115 | 951 | 89.3 | 94.8 | 0 |200] 280 | 360 | 34.3 | 0.67

60 55 |110]7.2] 70 | 45 | 71 [160| 120 | 97.7 | 919 | 975 | 0 [200] 280 | 360 | 36.9 | 0.50




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 148

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 55 |100]7.9] 70 | 49 | 56 |154| 50 | 5094 | 533 | 57.0 | 0 |200| 277 | 354 | 1.7 |2.42

60 55 |100]7.9] 70 | 49 | 56 |154| 55 | 62.0 | 559 | 59.7 | 0 |200| 277 | 354 | 0.9 |2.55

60 55 |100]7.9] 70 | 49 | 56 |154| 60 | 64.6 | 585 | 625 | 0 |200| 277 | 354 | 3.5 |2.62

60 55 |100]7.9] 70 | 49 | 56 |154| 65 | 673 | 61,1 | 65.2 | 0 |200| 277 | 354 | 6.1 |2.61

60 55 |100]7.9] 70 | 49 | 56 |154| 70 | 69.9 | 63,7 | 68.0 | 0 |200| 277 | 354 | 8.7 |252

60 55 |100]7.9] 70 | 49 | 56 |154| 75 | 725 | 66,4 | 70.7 | 0 |200]| 277 | 354 | 11.4 | 2.37

60 55 |100]79] 70 | 49 | 56 |154| 80 | 75.1 | 69,0 | 735 | 0 |200] 277 | 354 | 14.0 | 2.18

127 60 55 |100]79] 70 | 49 | 56 |154| 85 | 777 | 716 | 76.2 | 0 |200]| 277 | 354 | 16.6 | 1.94
60 55 |100]79] 70 | 49 | 56 |154| 90 | 80.4 | 742 | 79.0 | 0 |200| 277 | 354 | 19.2 | 1.68

60 55 |100]7.9] 70 | 49 | 56 |154| 95 | 830 | 76,8 | 81.7 | 0 |200| 277 | 354 | 21.8 | 1.41

60 55 |100]7.9] 70 | 49 | 56 | 154 | 100 | 856 | 795 | 845 | 0 |200| 277 | 354 | 24.5 | 1.15

60 55 |100]7.9] 70 | 49 | 56 |154| 105 | 882 | 82,1 | 87.2 | 0 |200| 277 | 354 | 27.1 [o0.01

60 55 |100]7.9] 70 | 49 | 56 |154| 110 | 90.8 | 84,7 | 90.0 | 0 [200] 277 | 354 | 29.7 | 0.70

60 55 |100]7.9] 70 | 49 | 56 |154| 115 | 935 | 87,3 | 92.7 | 0 |200]| 277 | 354 | 32.3 | 0.52

60 55 |100]7.9] 70 | 49 | 56 |154| 120 | 96.1 | 89,9 | 955 | 0 |200]| 277 | 354 | 34.9 | 0.38

60 60 | 340 |28 130 | 50 | 306 |406| 50 | 722 | 68,9 | 742 | 0 |200] 403 | 606 | 8.9 |0.92

60 60 |340]28] 130 | 50 | 306 |406| 55 | 748 | 71,5 | 76.9 | 0 |200] 403 | 606 | 11.5 | 1.16

60 60 |340]28]| 130 | 50 | 306 |406| 60 | 774 | 741 | 79.7 | 0 |200] 403 | 606 | 14.1 | 1.43

60 60 |340]28] 130 | 50 | 306 |406| 65 | 80.0 | 76,7 | 825 | 0 |200] 403 | 606 | 16.7 | 1.70

60 60 |340]28] 130 | 50 | 306 |406| 70 | 827 | 79,3 | 85.2 | 0 |200] 403 | 606 | 19.3 | 1.98

108 60 60 | 340 |28 130 | 50 | 306 |406| 75 | 853 | 82,0 | 88.0 | 0 |200]| 403 | 606 | 22.0 | 2.22
60 60 | 340 |28 130 | 50 | 306 |406| 80 | 87.9 | 84,6 | 90.7 | 0 |200]| 403 | 606 | 24.6 | 2.41

60 60 |340 |28 130 | 50 | 306 | 406 | 85 | 905 | 87,2 | 935 | 0 |200] 403 | 606 | 27.2 | 2.54

60 60 | 340 |28 130 | 50 | 306 |406| 90 | 93.1 | 89,8 | 96.2 | 0 |200] 403 | 606 | 29.8 | 2.62

60 60 | 340 |28 130 | 50 | 306 |406| 95 | 958 | 92,4 | 99.0 | 0 |200] 403 | 606 | 32.4 | 2.66

60 60 | 340 |28 130 | 50 | 306 | 406 | 100 | 98.4 | 951 | 101.7 | 0 |200] 403 | 606 | 35.1 | 2.60

60 60 | 340 |28 130 | 50 | 306 | 406 | 105 | 101.0] 97,7 | 1045 | 0 |200] 403 | 606 | 37.7 | 2.49




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 149

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 60 | 340 |28 130 | 50 | 306 | 406 | 110 | 103.6 | 100.3 | 107.2 | 0 |200] 403 | 606 | 40.3 | 2.32

128 60 60 | 340 |28 130 | 50 | 306 | 406 | 115 | 106.2 | 102.9 | 120.0 | 0 |200] 403 | 606 | 42.9 | 2.10
60 60 | 340 |28 130 | 50 | 306 | 406 | 120 | 108.9 ] 1055 | 112.7 | 0 |200] 403 | 606 | 45.5 | 1.85

60 60 |310]3.0] 130 | 55 | 270 |379| 50 | 7.7 | 682 | 73.4 | 0 |200] 390|579 | 8.2 |o0.98

60 60 |310]3.0] 130 | 55 | 270 |379| 55 | 743 | 70.8 | 76.2 | 0 |200] 390 | 579 | 10.8 | 1.23

60 60 |310]3.0] 130 | 55 | 270 |379| 60 | 769 | 73.4 | 78.9 | 0 |200] 390 | 579 | 13.4 | 1.50

60 60 |310]3.0] 130 | 55 | 270 |379| 65 | 795 | 76.0 | 81.7 | 0 |200| 390 | 579 | 16.0 | 1.78

60 60 |310]3.0] 130 | 55 | 270 |379| 70 | 82.1 | 78.7 | 84.4 | 0 |200| 390 | 579 | 18.7 | 2.05

60 60 |310]3.0] 130 | 55 | 270 |379| 75 | 848 | 81.3 | 87.2 | 0 |200| 390 | 579 | 21.3 | 2.28

60 60 |310]3.0] 130 | 55 | 270 | 379 | 80 | 87.4 | 83.9 | 89.9 | 0 |200| 390 | 579 | 23.9 | 2.45

129 60 60 |310]3.0] 130 | 55 | 270 | 379 | 85 | 90.0 | 865 | 92.7 | 0 |200| 390 | 579 | 26.5 | 2.57
60 60 |310]3.0] 130 | 55 | 270 | 379 | 90 | 926 | 89.1 | 95.4 | 0 [200| 390 | 579 | 29.1 | 2.64

60 60 |310]3.0] 130 | 55 | 270 |379| 95 | 952 | 91.8 | 98.2 | 0 |200| 390 | 579 | 31.8 | 2.67

60 60 |310]3.0] 130 | 55 | 270 | 379 | 100 | 97.9 | 94.4 [ 100.9 | 0 |200] 390 | 579 | 34.4 | 2.50

60 60 |310]3.0] 130 | 55 | 270 | 379 | 105 | 1005] 97.0 | 103.7 | 0 |200| 390 | 579 | 37.0 | 2.45

60 60 |310]3.0] 130 | 55 | 270 | 379 | 110 | 103.1] 99.6 | 106.4 | 0 |200| 390 | 579 | 39.6 | 2.27

60 60 |310]3.0] 130 | 55 | 270 | 379 | 115 | 105.7 | 102.2 | 109.2 | 0 |200] 390 | 579 | 42.2 | 2.04

60 60 |310]3.0] 130 | 55 | 270 | 379 | 120 | 108.3 | 104.9 | 111.9 | 0 |200]| 390 | 579 | 44.9 | 1.79

60 60 |280]34] 130 | 60 | 233 |354| 50 | 710 | 67.4 | 725 | 0 |200| 377 | 554 | 7.4 | 1.06

60 60 |280]34] 130 | 60 | 233 |354| 55 | 737 | 700 | 75.2 | 0 |200] 377 | 554 | 10.0 | 1.32

60 60 | 28034130 | 60 | 233 |354| 60 | 763 | 726 | 78.0 | 0 |200| 377 | 554 | 12.6 | 1.50

60 60 | 28034130 | 60 | 233 |354| 65 | 780 | 752 | 80.7 | 0 |200| 377 | 554 | 15.2 | 1.87

130 60 60 | 28034130 | 60 | 233 |354| 70 | 815 | 77.9 | 835 | 0 |200| 377 | 554 | 17.9 | 2.13
60 60 | 28034 130 | 60 | 233 [354| 75 | 84.1 | 805 | 86.2 | 0 |200]| 377 | 554 | 20.5 | 2.34

60 60 | 28034 130 | 60 | 233 [354| 80 | 86.8 | 83.1 | 89.0 | 0 |200] 377 | 554 | 23.1 | 2.50

60 60 | 28034130 | 60 | 233 |354| 85 | 89.4 | 857 | 91.7 | 0 |200| 377 | 554 | 25.7 | 2.61

60 60 | 28034 130 | 60 | 233 |354| 90 | 92.0 | 883 | 945 | 0 |200| 377 | 554 | 28.3 | 2.66




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 150

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 60 | 28034 130 | 60 | 233 |354| 95 | 946 | 91.0 | 97.2 | 0 |200| 377 | 554 | 31.0 | 2.65

60 60 | 28034 130 | 60 | 233 | 354 | 100 | 97.2 | 93.6 | 100.0 | 0 |200| 377 | 554 | 33.6 | 2.56

130 60 60 | 28034 130 | 60 | 233 | 354 | 105 | 99.9 | 96.2 | 102.7 | 0 |200| 377 | 554 | 36.2 | 2.41
60 60 | 28034 130 | 60 | 233 | 354 | 110 | 1025] 98.8 | 1055 | 0 |200| 377 | 554 | 38.8 | 2.21

60 60 | 28034 130 | 60 | 233 | 354 | 115 | 105.1 | 101.4 | 108.2 | 0 |200]| 377 | 554 | 41.4 | 1.96

60 60 |280]34] 130 | 60 | 233 | 354| 120 | 107.7] 104.1 | 112.0 | 0 |200] 377 | 554 | 44.1 | 1.70

60 60 |250]38] 130 | 68 | 194 |329| 50 | 703 | 66.4 | 71.3 | 0 |200| 365|529 | 6.4 |1.16

60 60 |250]38]| 130 | 68 | 194 | 329 | 55 | 729 | 69.0 | 74.1 | 0 |200| 365|529 | 9.0 |1.42

60 60 | 25038 130 | 68 | 194 |329| 60 | 755 | 71.6 | 76.8 | 0 |200] 365 | 520 | 11.6 | 1.70

60 60 | 25038 130 | 68 | 194 |329| 65 | 781 | 742 | 79.6 | 0 |200| 365 | 529 | 14.2 | 1.98

60 60 | 25038 130 | 68 | 194 |329| 70 | 80.7 | 76.9 | 82.3 | 0 |200]| 365 | 529 | 16.9 | 2.22

60 60 | 25038 130 | 68 | 194 |329| 75 | 834 | 795 | 85.1 | 0 |200]| 365 | 529 | 19.5 | 2.41

60 60 | 25038 130 | 68 | 194 |329| 80 | 86.0 | 82.1 | 87.8 | 0 |200]| 365 | 529 | 22.1 | 2.55

131 60 60 | 25038 130 | 68 | 194 | 320 | 85 | 88.6 | 84.7 | 90.6 | 0 |200] 365 | 520 | 24.7 | 2.64
60 60 | 25038130 | 68 | 194 |329| 90 | 912 | 87.3 [ 933 | 0 |200]| 365 | 529 | 27.3 | 2.68

60 60 | 25038 130 | 68 | 194 |329| 95 | 938 | 90.0 | 96.1 | 0 |200] 365 | 529 | 30.0 | 2.63

60 60 |250]3.8] 130 | 68 | 194 | 329 | 100 | 965 | 92.6 | 98.8 | 0 |200] 365 | 529 | 32.6 | 2.51

60 60 | 25038 130 | 68 | 194 | 329| 105 | 99.1 | 95.2 | 101.6 | 0 |200] 365 | 529 | 35.2 | 2.34

60 60 |250]3.8] 130 | 68 | 194 | 329 | 110 | 101.7] 97.8 | 104.3 | 0 |200] 365 | 529 | 37.8 | 2.12

60 60 |250]3.8] 130 | 68 | 194 | 329 | 115 | 104.3 | 100.4 | 107.1 | 0 |200] 365 | 529 | 40.4 | 1.86

60 60 | 25038 130 | 68 | 194 | 329 | 120 | 106.9 | 103.1 | 109.8 | 0 |200] 365 | 529 | 43.1 | 1.50

60 60 |220]43] 130 | 77 | 154 |307| 50 | 69.3 | 65.1 | 69.9 | 0 |200| 354 | 507 | 5.1 |1.29

60 60 |220]43] 130 | 77 | 154 |307| 55 | 719 | 67.8 | 72.7 | 0 |200| 354 | 507 | 7.8 | 1.56

12 60 60 |220]43| 130 | 77 | 154 [307| 60 | 745 | 70.4 | 75.4 | 0 |200] 354 | 507 | 10.4 | 1.84
60 60 |220]43| 130 | 77 | 154 [307| 65 | 771 | 73.0 | 782 | 0 |200] 354 | 507 | 13.0 | 2.10

60 60 |220]43] 130 | 77 | 154 [307| 70 | 798 | 756 | 80.9 | 0 |200] 354 | 507 | 15.6 | 2.33

60 60 |220]43] 130 | 77 | 154 |307| 75 | 824 | 782 | 83.7 | 0 |200] 354 | 507 | 18.2 | 2.49




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 151

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 60 |220]43] 130 | 77 | 154 [307| 80 | 850 | 80.9 | 86.4 | 0 |200] 354 | 507 | 20.9 | 2.61

60 60 |220]43] 130 | 77 | 154 |307| 85 | 876 | 835 | 89.2 | 0 |200] 354 | 507 | 23.5 | 2.67

60 60 |220]43] 130 | 77 | 154 [307| 90 | 902 | 86.1 | 91.9 | 0 |200] 354 | 507 | 26.1 | 2.67

60 60 |220]43] 130 | 77 | 154 |307| 95 | 929 | 88.7 | 94.7 | 0 |200] 354 | 507 | 28.7 | 2.58

132 60 60 |220]43] 130 | 77 | 154 | 307| 100 | 955 | 91.3 | 97.4 | 0 |200] 354 | 507 | 31.3 | 2.44
60 60 |220]43] 130 | 77 | 154 |307| 105 | 98.1 | 94.0 | 100.2 | 0 |200] 354 | 507 | 34.0 | 2.23

60 60 |220]43] 130 | 77 | 154 | 307 | 110 | 100.7 | 96.6 | 1029 | 0 |200] 354 | 507 | 36.6 | 1.99

60 60 |220]43] 130 | 77 | 154 | 307 | 115 | 103.3 ] 99.2 | 105.7 | 0 |200] 354 | 507 | 39.2 | 1.72

60 60 |220]43] 130 | 77 | 154 | 307 | 120 | 106.0 | 101.8 | 108.4 | 0 |200| 354 | 507 | 41.8 | 1.45

60 60 | 190 |50 130 | 89 | 110 | 288 | 50 | 68.0 | 635 | 68.1 | 0 |200| 344 | 488 | 3.5 | 1.46

60 60 | 190 |50/ 130 | 89 | 110 | 288 | 55 | 706 | 66.1 | 70.9 | 0 |200| 344 | 488 | 6.1 |1.74

60 60 | 190 |50 130 | 89 | 110 | 288 | 60 | 732 | 68.8 | 73.6 | 0 |200| 344 | 488 | 8.8 |2.02

60 60 | 190 |50 130 | 89 | 110 | 288 | 65 | 758 | 71.4 | 76.4 | 0 |200]| 344 | 488 | 11.4 | 2.26

60 60 | 190 |50 130 | 89 | 110 | 288 | 70 | 785 | 74.0 | 79.1 | 0 [200] 344 | 488 | 14.0 | 2.44

60 60 | 190 |50 130 | 89 | 110 |288| 75 | 81.1 | 76.6 | 81.9 | 0 |200]| 344 | 488 | 16.6 | 2.58

60 60 | 190 |50 130 | 89 | 110 | 288 | 80 | 837 | 79.2 | 84.6 | 0 |200]| 344 | 488 | 19.2 | 2.66

133 60 60 | 190 |50 130 | 89 | 110 | 288 | 85 | 86.3 | 81.9 | 87.4 | 0 |200]| 344 | 488 | 21.9 | 2.68
60 60 | 190 |50/ 130 | 89 | 110 | 288 | 90 | 88.0 | 845 | 90.1 | 0 |200] 344 | 488 | 24.5 | 2.62

60 60 | 190 |50 130 | 89 | 110 | 288 | 95 | 916 | 87.1 | 92.9 | 0 |200] 344 | 488 | 27.1 | 2.49

60 60 | 190 |50/ 130 | 89 | 110 | 288 | 100 | 94.2 | 89.7 | 95.6 | 0 |200] 344 | 488 | 29.7 | 2.31

60 60 | 190 |50/ 130 | 89 | 110 | 288 | 105 | 96.8 | 92.3 | 98.4 | 0 |200| 344 | 488 | 32.3 | 2.08

60 60 | 190 |50/ 130 | 89 | 110 | 288 | 110 | 99.4 | 95.0 | 101.1 | 0 |200]| 344 | 488 | 35.0 | 1.81

60 60 | 190 |50 130 | 89 | 110 | 288 | 115 | 102.0| 97.6 | 103.9 | 0 |200] 344 | 488 | 37.6 | 1.54

60 60 | 190 |50/ 130 | 89 | 110 | 288 | 120 | 104.7 | 100.2 | 106.6 | 0 |200] 344 | 488 | 40.2 | 1.27

60 60 | 160 |59 1200 | 63 | 105 |230| 50 | 66.2 | 61.3 | 65.7 | 0 |200| 315|430 | 1.3 | 1.69

134 60 60 | 160 |59 100 | 63 | 105 |230| 55 | 68.8 | 64.0 | 685 | 0 |200| 315 | 430 | 4.0 |1.97
60 60 | 160 |59 100 | 63 | 105 |230| 60 | 714 | 66.6 | 71.2 | 0 |200| 315 | 430 | 6.6 |2.22




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 152

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 60 | 160 |59 100 | 63 | 105 |230| 65 | 740 | 69.2 | 74.0 | 0 |200| 315|430 | 9.2 |241

60 60 | 160 |59 1200 | 63 | 105 |230| 70 | 767 | 71.8 | 76.7 | 0 |200]| 315 | 430 | 11.8 | 2.56

60 60 | 160 |59 1200 | 63 | 105 |230| 75 | 79.3 | 74.4 | 795 | 0 |200]| 315 | 430 | 14.4 | 2.65

60 60 | 160 |59 1200 | 63 | 105 |230| 80 | 819 | 77.1 | 82.2 | 0 |200| 315|430 | 17.1 | 2.68

60 60 | 160 |59 100 | 63 | 105 |230| 85 | 845 | 79.7 | 85.0 | 0 |200] 315 | 430 | 19.7 | 2.62

™ 60 60 | 160 |59 100 | 63 | 105 |230| 90 | 87.1 | 823 | 87.7 | 0 |200] 315 | 430 | 22.3 | 2.50
60 60 | 160 |59 1200 | 63 | 105 |230| 95 | 89.8 | 84.9 | 905 | 0 |200] 315 | 430 | 24.9 | 2.33

60 60 | 160 |59 100 | 63 | 105 | 230 | 100 | 92.4 | 87.5 | 93.2 | 0 |200] 315 | 430 | 27.5 | 2.10

60 60 | 160 |59 1200 | 63 | 105 | 230 | 105 | 950 | 90.2 | 96.0 | 0 |200]| 315 | 430 | 30.2 | 1.83

60 60 | 160 |59 100 | 63 | 105 | 230 | 110 | 97.6 | 92.8 | 98.7 | 0 |200]| 315 | 430 | 32.8 | 1.56

60 60 | 160 |59 100 | 63 | 105 | 230 | 115 | 1002 | 95.4 | 101.5 | 0 |200] 315 | 430 | 35.4 | 1.29

60 60 | 160 |59 100 | 63 | 105 | 230 | 120 | 102.9] 98.0 | 104.2 | 0 |200] 315 | 430 | 38.0 | 1.03

60 60 |130]73] 90 | 62 | 74 |198| 50 | 636 | 582 | 62.3 | 0 |200| 299 | 398 | 1.8 |2.03

60 60 |130]73] 90 | 62 | 74 |198| 55 | 66.2 | 60.8 | 65.0 | 0 |200| 299 | 398 | 0.8 |2.27

60 60 |130]73| 90 | 62 | 74 |198| 60 | 68.8 | 63.4 | 67.8 | 0 |200| 299 | 398 | 3.4 |2.45

60 60 |130]73] 90 | 62 | 74 |198| 65 | 714 | 66.1 | 705 | 0 |200| 299 | 398 | 6.1 |2.58

60 60 |130]73] 90 | 62 | 74 |198| 70 | 741 | 687 | 733 | 0 |200| 299 | 398 | 8.7 |2.65

60 60 |130]73] 90 | 62 | 74 |198| 75 | 767 | 71.3 | 76.0 | 0 |200]| 299 | 398 | 11.3 | 2.65

60 60 |130]73] 90 | 62 | 74 |198| 80 | 793 | 739 | 788 | 0 |200]| 299 | 398 | 13.9 | 2.57

135 60 60 |130]73] 90 | 62 | 74 |198| 85 | 81.9 | 765 | 81.5 | 0 |200] 299 | 398 | 16,5 | 2.44
60 60 |130]73| 90 | 62 | 74 |198| 90 | 845 | 79.2 | 84.3 | 0 |200] 299 | 398 | 19.2 | 2.24

60 60 |130]73| 90 | 62 | 74 |198| 95 | 872 | 81.8 | 87.0 | 0 |200] 299 | 398 | 21.8 | 2.00

60 60 |130]73] 90 | 62 | 74 |198| 100 | 89.8 | 84.4 | 89.8 | 0 |200] 299 | 308 | 24.4 | 1.74

60 60 |130]7.3] 90 | 62 | 74 |198| 105 | 92.4 | 87.0 | 925 | 0 |200] 299 | 398 | 27.0 | 1.46

60 60 |130]73] 90 | 62 | 74 |198| 110 | 950 | 89.6 | 95.3 | 0 |200] 299 | 398 | 29.6 | 1.20

60 60 |130]73] 90 | 62 | 74 |198| 115 | 976 | 923 | 98.0 | 0 |200] 299 | 398 | 32.3 | 0.95

60 60 |130]7.3] 90 | 62 | 74 |198| 120 | 100.3] 94.9 [ 100.8 | 0 |200] 299 | 398 | 34.9 | 0.73




Anexo 3.4: Base de datos utilizada para el analisis de los modelos de Lamm y Polus 153
Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)
Geometria| w (°) Vq4 R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C
(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mis)
60 65 330 {34 140 | 59 | 286 |405| 50 720 | 686 | 73.9 | 0 |200| 402 | 605 | 3.6 | 0.95
60 65 330 {34 140 | 59 | 286 |405| 55 746 | 71.3 | 76.7 | 0 |200| 402 | 605 | 6.3 | 1.19
60 65 330 {34 140 | 59 | 286 |405| 60 773 | 739 | 79.4 | 0 |200| 402 | 605 | 89 | 1.45
60 65 330 {34 140 | 59 | 286 |405| 65 79.9 | 765 | 822 | 0 |200| 402 | 605 | 11.5 | 1.73
60 65 330 {34 140 | 59 | 286 [405| 70 825 | 79.1 | 85.0 | O |200| 402 | 605 | 14.1 | 2.00
60 65 330 {34 140 | 59 | 286 [405| 75 85.1 | 81.7 | 87.7 | 0 |200| 402 | 605 | 16.7 | 2.24
60 65 330 | 34| 140 | 59 | 286 |405| 80 87.7 | 84.4 | 905 | 0 |200| 402 | 605 | 19.4 | 2.43
136 60 65 330 {34 140 | 59 | 286 |405| 85 904 | 87.0 | 93.2 | 0 |200| 402 | 605 | 22.0 | 2.55
60 65 330 | 34| 140 | 59 | 286 | 405| 90 93.0 | 89.6 | 96.0 | O |200| 402 | 605 | 24.6 | 2.63
60 65 330 {34 140 | 59 | 286 |405| 95 95.6 | 92.2 | 98.7 | 0 |200| 402 | 605 | 27.2 | 2.66
60 65 330 | 34| 140 | 59 | 286 | 405 | 100 98.2 | 948 | 101.5| 0 |200| 402 | 605 | 29.8 | 2.60
60 65 330 {34 140 | 59 | 286 |405| 105 | 100.8 | 97.5 | 104.2 | 0 |200| 402 | 605 | 32,5 | 2.48
60 65 330 {34 140 | 59 | 286 |405| 110 | 103.5| 100.1| 107.0| O |200| 402 | 605 | 35.1 | 2.30
60 65 330 {34 140 | 59 | 286 | 405 | 115 | 106.1 | 102.7 | 109.7 | 0 |200| 402 | 605 | 37.7 | 2.08
60 65 330 {34 140 | 59 | 286 | 405 | 120 | 108.7 | 105.3 | 1125 | 0 |200| 402 | 605 | 40.3 | 1.83
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 50 715 | 679 | 73.1 | 0 |200| 390|579 | 29 | 101
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 55 741 | 706 | 75.9 | 0 |200| 390 | 579 | 56 | 1.26
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 60 76.7 | 73.2 | 786 | 0 |200| 390 | 579 | 8.2 | 153
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 65 79.3 | 758 | 81.4 | 0 |200| 390 | 579 | 10.8 | 1.81
60 65 300 | 3.7| 140 | 65 | 249 [ 379 | 70 82.0 | 784 | 84.1 | 0 |200| 390 | 579 | 13.4 | 2.08
137 60 65 300 | 3.7| 140 | 65 | 249 | 379 | 75 846 | 81.0 | 869 | 0 |200| 390 | 579 | 16.0 | 2.30
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 80 87.2 | 83.7 | 89.6 | 0 |200| 390 | 579 | 18.7 | 2.47
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 85 89.8 | 86.3 | 924 | 0 |200| 390 | 579 | 21.3 | 2.58
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 90 924 | 889 | 951 | 0 |200| 390 | 579 | 23.9 | 2.65
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 95 951 | 915 | 979 | 0 |200| 390 | 579 | 26.5 | 2.66
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 100 97.7 | 941 | 100.6 | O |200| 390 | 579 | 29.1 | 2.58
60 65 300 | 3.7| 140 | 65 | 249 | 379 | 105 | 100.3 | 96.8 | 103.4 | O |200| 390 | 579 | 31.8 | 2.44




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 154

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 65 |300]3.7] 140 | 65 | 249 | 379 | 110 | 102.9] 99.4 | 106.1 | 0 |200| 390 | 579 | 34.4 | 2.25

137 60 65 |300]3.7] 140 | 65 | 249 | 379 | 115 | 105.5] 102.0 | 108.9 | 0 |200| 390 | 579 | 37.0 | 2.02
60 65 |300]3.7] 140 | 65 | 249 | 379 | 120 | 108.2] 104.6 | 111.6 | 0 |200| 390 | 579 | 39.6 | 1.76

60 65 | 27041140 | 73 | 210 |355| 50 | 708 | 67.1 | 72.1 | 0 |200] 378|555 | 2.1 |1.09

60 65 | 27041 140 | 73 | 210 |355| 55 | 734 | 69.7 | 749 | 0 |200| 378|555 | 4.7 |1.35

60 65 | 27041 140 | 73 | 210 |355| 60 | 760 | 723 | 77.6 | 0 |200| 378 | 555 | 7.3 | 1.63

60 65 |270|41] 140 | 73 | 210 | 355| 65 | 787 | 749 | 80.4 | 0 |200| 378|555 | 9.9 |1.90

60 65 | 27041 140 | 73 | 210 |355| 70 | 813 | 775 | 83.1 | 0 |200]| 378 555 | 12.5 | 2.16

60 65 |270|41] 140 | 73 | 210 |355| 75 | 839 | 80.2 | 85.9 | 0 |200| 378 555 | 15.2 | 2.37

60 65 | 27041 140 | 73 | 210 |355| 80 | 865 | 82.8 | 88.6 | 0 |200| 378 | 555 | 17.8 | 2.52

138 60 65 | 270 |41 140 | 73 | 210 |355| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 378 555 | 20.4 | 2.62
60 65 | 27041140 | 73 | 210 |355| 90 | 918 | 88.0 | 94.1 | 0 |200| 378 555 | 23.0 | 2.67

60 65 | 27041 140 | 73 | 210 |355| 95 | 944 | 90.6 | 96.9 | 0 |200| 378 | 555 | 25.6 | 2.65

60 65 | 270 |41 140 | 73 | 210 | 355 | 100 | 97.0 | 93.3 | 99.6 | 0 |200] 378 | 555 | 28.3 | 2.54

60 65 | 27041 140 | 73 | 210 | 355 | 105 | 99.6 | 959 | 102.4 | 0 |200] 378 | 555 | 30.9 | 2.39

60 65 | 27041 140 | 73 | 210 | 355 | 110 | 102.2] 985 | 105.1 | 0 |200] 378 | 555 | 33.5 | 2.18

60 65 | 27041 140 | 73 | 210 | 355| 115 | 104.9 ] 101.1 | 107.9 | 0 |200]| 378 | 555 | 36.1 | 1.93

60 65 | 27041 140 | 73 | 210 | 355 | 120 | 107.5] 103.7 | 110.6 | 0 |200] 378 | 555 | 38.7 | 1.67

60 65 | 240 |46 140 | 82 | 170 | 333| 50 | 70.0 | 66.0 | 70.9 | 0 |200] 366 | 533 | 1.0 |1.20

60 65 | 24046 140 | 82 | 170 |333| 55 | 726 | 68.6 | 73.6 | 0 |200| 366 | 533 | 3.6 | 147

60 65 | 240 |46 140 | 82 | 170 |333| 60 | 752 | 71.2 | 76.4 | 0 |200| 366 | 533 | 6.2 | 1.75

60 65 | 24046 140 | 82 | 170 |333| 65 | 778 | 739 | 79.2 | 0 |200| 366 | 533 | 8.9 |2.02

139 60 65 | 240 |46 140 | 82 | 170 |333| 70 | 80.4 | 765 | 81.9 | 0 |200] 366 | 533 | 11.5 | 2.26
60 65 | 240 |46 140 | 82 | 170 |333| 75 | 831 | 79.1 | 84.7 | 0 |200] 366 | 533 | 14.1 | 2.44

60 65 | 240 |46 140 | 82 | 170 |333| 80 | 857 | 81.7 | 87.4 | 0 |200] 366 | 533 | 16.7 | 2.57

60 65 | 24046 140 | 82 | 170 |333| 85 | 88.3 | 843 | 90.2 | 0 |200] 366 | 533 | 19.3 | 2.65

60 65 | 240 |46 140 | 82 | 170 | 333 | 90 | 90.9 | 87.0 | 92.9 | 0 |200] 366 | 533 | 22.0 | 2.68




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 155

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 65 | 240 |46 140 | 82 | 170 | 333 | 95 | 935 | 89.6 | 95.7 | 0 |200] 366 | 533 | 24.6 | 2.62

60 65 | 240 |46 140 | 82 | 170 | 333 | 100 | 962 | 92.2 | 98.4 | 0 |200] 366 | 533 | 27.2 | 2.49

139 60 65 | 240 |46 140 | 82 | 170 | 333 | 105 | 98.8 | 94.8 | 101.2 | 0 |200] 366 | 533 | 29.8 | 2.31
60 65 | 240 |46 140 | 82 | 170 | 333 | 110 | 1014 | 97.4 | 103.9 | 0 |200] 366 | 533 | 32.4 | 2.08

60 65 | 24046 140 | 82 | 170 | 333| 115 | 104.0 | 100.1 | 106.7 | 0 |200] 366 | 533 | 35.1 | 1.82

60 65 | 24046 140 | 82 | 170 | 333| 120 | 106.6 | 102.7 | 109.4 | 0 |200] 366 | 533 | 37.7 | 1.55

60 65 |210]53] 140 | 93 | 127 |313| 50 | 68.9 | 64.7 | 69.4 | 0 |200| 357 | 513 | 0.3 |1.34

60 65 |210]53] 140 | 93 | 127 |313| 55 | 715 | 673 | 721 | 0 |200| 357 | 513 | 2.3 | 162

60 65 |210|53| 140 | 93 | 127 |313| 60 | 74.1 | 69.9 | 74.9 | 0 |200| 357 | 513 | 4.9 |1.90

60 65 | 21053 140 | 93 | 127 |313| 65 | 767 | 725 | 77.6 | 0 |200| 357 | 513 | 7.5 |2.16

60 65 | 21053 140 | 93 | 127 |313| 70 | 79.4 | 75.1 | 80.4 | 0 |200]| 357 | 513 | 10.1 | 2.37

60 65 | 21053 140 | 93 | 127 |313| 75 | 820 | 77.8 | 83.1 | 0 |200| 357 | 513 | 12.8 | 2.52

60 65 | 21053 140 | 93 | 127 |313| 80 | 846 | 80.4 | 859 | 0 |200| 357 | 513 | 154 | 2.62

140 60 65 | 21053 140 | 93 | 127 |313| 85 | 872 | 83.0 | 886 | 0 |200| 357 | 513 | 18.0 | 2.68
60 65 |210]53| 140 | 93 | 127 |313| 90 | 89.8 | 856 | 91.4 | 0 |200]| 357 | 513 | 20.6 | 2.65

60 65 | 21053 140 | 93 | 127 |313| 95 | 925 | 882 | 94.1 | 0 |200]| 357 | 513 | 23.2 | 2.56

60 65 |210]53] 140 | 93 | 127 | 313| 100 | 951 | 90.9 | 96.9 | 0 |200] 357 | 513 | 25.9 | 2.40

60 65 |210]53] 140 | 93 | 127 | 313 105 | 977 | 935 | 99.6 | 0 |200] 357 | 513 | 28.5 | 2.19

60 65 |210]53] 140 | 93 | 127 | 313 110 | 1003 | 96.1 | 102.4 | 0 |200] 357 | 513 | 31.1 | 1.94

60 65 |210]53] 140 | 93 | 127 | 313 115 | 1029 ] 98.7 | 105.1 | 0 |200] 357 | 513 | 33.7 | 1.67

60 65 |210|53| 140 | 93 | 127 | 313 | 120 | 105.6 | 101.3 | 107.9 | 0 |200] 357 | 513 | 36.3 | 1.39

60 65 | 180 |6.2| 100 | 56 | 133 |244| 50 | 67.4 | 629 | 67.4 | 0 |200| 322 | 444 | 21 |152

60 65 | 180 |6.2| 100 | 56 | 133 |244| 55 | 70.1 | 655 | 70.2 | 0 |200| 322|444 | 05 |1.80

141 60 65 | 180 |6.2| 100 | 56 | 133 |244| 60 | 727 | 68.1 | 72.9 | 0 |200| 322 | 444 | 31 |2.07
60 65 | 180 |6.2| 100 | 56 | 133 |244| 65 | 753 | 70.7 | 75.7 | 0 |200| 322 | 444 | 5.7 |2.30

60 65 | 180 |6.2| 100 | 56 | 133 |244| 70 | 779 | 73.4 | 78.4 | 0 |200| 322 | 444 | 84 |2.48

60 65 |180|6.2| 100 | 56 | 133 |244| 75 | 805 | 76.0 | 81.2 | 0 |200]| 322 | 444 | 11.0 | 2.60




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 156

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 65 | 180 |6.2| 100 | 56 | 133 |244| 80 | 832 | 786 | 83.9 | 0 |200| 322 | 444 | 13.6 | 2.67

60 65 | 180 |6.2| 100 | 56 | 133 |244| 85 | 858 | 81.2 | 86.7 | 0 |200| 322 | 444 | 16.2 | 2.67

60 65 | 180 |6.2| 100 | 56 | 133 |244| 90 | 88.4 | 83.8 | 89.4 | 0 |200| 322 | 444 | 18.8 | 2.50

60 65 | 180 |6.2| 100 | 56 | 133 |244| 95 | 91.0 | 865 | 922 | 0 |200| 322 | 444 | 215 | 2.45

141 60 65 |180]6.2] 100 | 56 | 133 | 244 | 100 | 93.6 | 89.1 | 94.9 | 0 |200]| 322 | 444 | 24.1 | 2.25
60 65 |180]6.2] 100 | 56 | 133 | 244 105 | 963 | 91.7 | 97.7 | 0 |200]| 322 | 444 | 26.7 | 2.01

60 65 |180]6.2] 1200 | 56 | 133 | 244 | 110 | 98.9 | 94.3 | 100.4 | 0 |200]| 322 | 444 | 29.3 | 1.74

60 65 |180]6.2] 100 | 56 | 133 | 244| 115 | 101.5] 96.9 | 1032 | 0 |200]| 322 | 444 | 31.9 | 1.46

60 65 | 180 |6.2| 100 | 56 | 133 | 244 | 120 | 104.1| 99.6 | 105.9 | 0 |200] 322 | 444 | 34.6 | 1.20

60 65 | 150 |74 100 | 67 | 90 |224| 50 | 654 | 60.4 | 64.7 | 0 |200| 312|424 | 4.6 |1.80

60 65 | 150 |74 200 | 67 | 90 |224| 55 | 68.1 | 63.0 | 675 | 0 |200| 312 | 424 | 2.0 |2.07

60 65 | 150 |74 100 | 67 | 90 |224| 60 | 707 | 657 | 70.2 | 0 |200] 312 | 424 | 0.7 |2.29

60 65 | 150 |74 100 | 67 | 90 |224| 65 | 733 | 683 | 73.0 | 0 |200| 312 | 424 | 3.3 |2.47

60 65 | 150 |74 100 | 67 | 90 |224| 70 | 759 | 709 | 75.7 | 0 |200| 312|424 | 5.9 |2.60

60 65 | 150 |74 100 | 67 | 90 |224| 75 | 785 | 735 | 785 | 0 |200| 312 | 424 | 85 |2.67

60 65 | 150 |74 100 | 67 | 90 |224| 80 | 812 | 76.1 | 81.2 | 0 |200] 312 424 | 11.1 | 2.66

142 60 65 | 15074 100 | 67 | 90 |224| 85 | 838 | 78.8 | 84.0 | 0 |200]| 312 | 424 | 13.8 | 2.58
60 65 | 150 |74 100 | 67 | 90 |224| 90 | 86.4 | 81.4 | 86.7 | 0 |200]| 312 | 424 | 16.4 | 2.44

60 65 | 150 |74 100 | 67 | 90 |224| 95 | 89.0 | 84.0 | 89.5 | 0 |200] 312 | 424 | 19.0 | 2.24

60 65 | 150 |74 100 | 67 | 90 | 224 100 | 916 | 86.6 | 922 | 0 |200]| 312 | 424 | 21.6 | 1.99

60 65 | 150 |7.4] 200 | 67 | 90 |224| 105 | 943 | 89.2 | 95.0 | 0 |200]| 312 | 424 | 24.2 | 1.73

60 65 | 150 | 7.4 200 | 67 | 90 |224| 110 | 96.9 | 91.9 | 97.7 | 0 |200]| 312 | 424 | 26.9 | 1.45

60 65 | 150 | 7.4 200 | 67 | 90 |224| 115 | 995 | 945 [ 1005 | 0 |200| 312 | 424 | 29.5 | 1.18

60 65 | 150 | 7.4 100 | 67 | 90 |224| 120 | 102.1] 97.1 [ 1032 | 0 [200] 312 | 424 | 32.1 | 0.94

60 70 |350]3.7] 150 | 64 | 302 |431| 50 | 723 | 69.1 | 74.4 | 0 |200] 415|631 | 0.9 |o0.01

143 60 70 |350]3.7] 150 | 64 | 302 |431| 55 | 750 | 71.7 | 77.2 | 0 |200] 415|631 | 1.7 |1.15
60 70 |350]3.7] 150 | 64 | 302 |431| 60 | 776 | 743 | 79.9 | 0 |200] 415|631 | 4.3 |141




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 157

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 70 |350]3.7] 150 | 64 | 302 |431| 65 | 802 | 76.9 | 82.7 | 0 |200] 415|631 | 6.9 |1.69

60 70 |350]3.7] 150 | 64 | 302 |431| 70 | 828 | 795 | 85.4 | 0 |200] 415|631 | 95 |1.96

60 70 |350]3.7] 150 | 64 | 302 |431| 75 | 854 | 822 | 882 | 0 |200] 415 631 | 12.2 | 221

60 70 |350]3.7] 150 | 64 | 302 [431| 80 | 88.1 | 84.8 | 90.9 | 0 |200] 415|631 | 14.8 | 2.40

60 70 |350]3.7] 150 | 64 | 302 |431| 85 | 90.7 | 87.4 | 93.7 | 0 |200] 415 | 631 | 17.4 | 2.53

143 60 70 |350]3.7] 150 | 64 | 302 |431| 90 | 93.3 | 90.0 | 96.4 | 0 |200] 415 | 631 | 20.0 | 2.61
60 70 |350]3.7] 150 | 64 | 302 |431| 95 | 950 | 926 | 99.2 | 0 |200] 415 | 631 | 22.6 | 2.65

60 70 |350]3.7] 150 | 64 | 302 | 431| 100 | 985 | 953 [ 101.9 | 0 |200] 415 | 631 | 25.3 | 2.61

60 70 |350]3.7] 150 | 64 | 302 | 431 | 105 | 101.2] 97.9 | 104.7 | 0 |200] 415 | 631 | 27.9 | 2.49

60 70 | 350]3.7] 150 | 64 | 302 | 431 | 110 | 103.8] 1005 ] 107.4 | 0 |200] 415 | 631 | 30.5 | 2.33

60 70 |350]3.7] 150 | 64 | 302 |431| 115 | 106.4 ] 103.1 ] 110.2 | 0 |200] 415 | 631 | 33.1 | 2.12

60 70 |350]3.7] 150 | 64 | 302 | 431 | 120 | 109.0] 105.7 [ 112.9 | 0 |200] 415 | 631 | 35.7 | 1.87

60 70 |320]40] 150 | 70 | 265 |405| 50 | 718 | 68.4 | 73.7 | 0 |200] 403 | 605 | 1.6 |0.97

60 70 |320]40] 150 | 70 | 265 |405| 55 | 745 | 71.0 | 76.4 | 0 |200] 403 | 605 | 1.0 |1.21

60 70 |320]40] 150 | 70 | 265 |405| 60 | 771 | 737 | 79.2 | 0 |200] 403 | 605 | 3.7 |1.48

60 70 |320]40] 150 | 70 | 265 |405| 65 | 797 | 76.3 | 81.9 | 0 |200] 403 | 605 | 6.3 | 1.76

60 70 |320]40] 150 | 70 | 265 |405| 70 | 823 | 789 | 84.7 | 0 |200] 403 | 605 | 8.9 |2.03

60 70 |320]40] 150 | 70 | 265 |405| 75 | 849 | 815 | 87.4 | 0 |200] 403 | 605 | 11.5 | 2.26

60 70 |320]40] 150 | 70 | 265 |405| 80 | 87.6 | 84.1 | 90.2 | 0 |200] 403 | 605 | 14.1 | 2.44

144 60 70 |320]4.0] 150 | 70 | 265 |405| 85 | 90.2 | 86.8 | 92.9 | 0 |200] 403 | 605 | 16.8 | 2.56
60 70 | 320]40]| 150 | 70 | 265 |405| 90 | 92.8 | 89.4 | 95.7 | 0 |200] 403 | 605 | 19.4 | 2.64

60 70 | 320]4.0] 150 | 70 | 265 |405| 95 | 954 | 92.0 | 98.4 | 0 |200] 403 | 605 | 22.0 | 2.66

60 70 | 320]4.0] 150 | 70 | 265 | 405 | 100 | 98.0 | 94.6 | 101.2 | 0 |200] 403 | 605 | 24.6 | 2.5

60 70 | 320]4.0] 150 | 70 | 265 | 405 | 105 | 100.7 | 97.2 [ 103.9 | 0 |200] 403 | 605 | 27.2 | 2.46

60 70 | 320]4.0] 150 | 70 | 265 | 405 | 110 | 103.3] 99.9 | 106.7 | 0 |200] 403 | 605 | 29.9 | 2.28

60 70 | 320]4.0] 150 | 70 | 265 | 405 | 115 | 105.9 ] 102.5 ] 109.4 | 0 |200] 403 | 605 | 32.5 | 2.06

60 70 | 320]4.0] 150 | 70 | 265 | 405 | 120 | 108.5] 105.1 | 112.2 | 0 |200] 403 | 605 | 35.1 | 1.81




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 158

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 70 | 290 |44 150 | 78 | 226 |381| 50 | 713 | 67.7 | 72.8 | 0 [200| 301|581 | 2.3 |1.04

60 70 | 29044150 | 78 | 226 |381| 55 | 739 | 703 | 755 | 0 |200] 391|581 | 0.3 |1.29

60 70 | 29044 150 | 78 | 226 |381| 60 | 765 | 729 | 783 | 0 |200| 391|581 | 2.9 | 156

60 70 | 29044 150 | 78 | 226 |381| 65 | 79.1 | 755 | 81.1 | 0 |200| 3901|581 | 55 |1.84

60 70 | 290 |44 150 | 78 | 226 |381| 70 | 817 | 78.1 | 83.8 | 0 |200| 3901|581 | 8.1 |2.10

60 70 | 290 |44 150 | 78 | 226 |381| 75 | 84.4 | 80.8 | 86.6 | 0 |200] 391 | 581 | 10.8 | 2.32

60 70 | 29044 150 | 78 | 226 |381| 80 | 87.0 | 83.4 | 89.3 | 0 |200]| 391 | 581 | 13.4 | 2.49

145 60 70 | 29044 150 | 78 | 226 |381| 85 | 89.6 | 86.0 | 92.1 | 0 |200] 301 | 581 | 16.0 | 2.60
60 70 | 290 |44 150 | 78 | 226 |381| 90 | 92.2 | 88.6 | 94.8 | 0 |200| 391|581 | 18.6 | 2.66

60 70 | 29044150 | 78 | 226 |381| 95 | 948 | 912 [ 97.6 | 0 |200| 391|581 | 21.2 | 2.66

60 70 | 29044 150 | 78 | 226 | 381 | 100 | 975 | 93.9 [ 100.3 | 0 |200] 391 | 581 | 23.9 | 2.57

60 70 | 29044 150 | 78 | 226 | 381 | 105 | 100.1] 965 | 103.1 | 0 |200] 391 | 581 | 26.5 | 2.42

60 70 | 290 |44 150 | 78 | 226 | 381 | 110 | 102.7] 99.1 [ 105.8 | 0 |200] 391 | 581 | 29.1 |2.23

60 70 | 290 |44 150 | 78 | 226 | 381 | 115 | 105.3] 101.7 | 108.6 | 0 |200| 391 | 581 | 31.7 | 1.99

60 70 | 29044 150 | 78 | 226 | 381 | 120 | 107.9] 1043 [ 1123 ] 0 |200| 391 | 581 | 34.3 | 1.73

60 70 | 26049 150 | 87 | 186 | 359 | 50 | 705 | 66.7 | 71.7 | 0 |200] 379 | 559 | 3.3 |1.13

60 70 | 26049 150 | 87 | 186 | 359 | 55 | 73.2 | 69.4 | 745 | 0 |200] 379|559 | 0.6 |1.39

60 70 | 26049 150 | 87 | 186 | 359 | 60 | 758 | 720 | 77.2 | 0 |200| 379 | 559 | 2.0 |1.67

60 70 | 26049 150 | 87 | 186 |359| 65 | 78.4 | 746 | 80.0 | 0 |200]| 379|559 | 4.6 |1.94

60 70 | 26049 150 | 87 | 186 |359| 70 | 810 | 77.2 | 82.7 | 0 |200]| 379|559 | 7.2 |2.20

146 60 70 | 26049 150 | 87 | 186 | 359 | 75 | 836 | 79.8 | 855 | 0 |200| 379|559 | 9.8 |2.39
60 70 | 26049 150 | 87 | 186 | 359 | 80 | 86.3 | 825 | 882 | 0 |200]| 379 | 550 | 12.5 | 2.54

60 70 | 26049 150 | 87 | 186 | 350 | 85 | 88.09 | 85.1 | 91.0 | 0 |200| 379 | 559 | 15.1 | 2.63

60 70 | 26049 150 | 87 | 186 | 350 | 90 | 915 | 87.7 | 93.7 | 0 |200| 379 | 559 | 17.7 | 2.67

60 70 | 26049 150 | 87 | 186 [ 359 | 95 | 94.1 | 90.3 | 96,5 | 0 [200] 379 | 550 | 20.3 | 2.64

60 70 | 26049 150 | 87 | 186 | 3509 | 100 | 96.7 | 92.9 | 99.2 | 0 |200] 379 | 559 | 22.9 | 2.53

60 70 | 26049 150 | 87 | 186 | 350 | 105 | 99.4 | 956 | 1020 | 0 |200| 379 | 559 | 25.6 | 2.36
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 70 | 26049 150 | 87 | 186 | 3509 | 110 | 102.0] 98.2 | 104.7 | 0 |200] 379 | 559 | 28.2 | 2.15

146 60 70 | 260]4.9] 150 | 87 | 186 | 359 | 115 | 104.6 | 100.8 | 107.5 | 0 |200] 379 | 559 | 30.8 | 1.90
60 70 | 26049 150 | 87 | 186 | 359 | 120 | 107.2] 103.4 | 110.3 | 0 |200] 379 | 559 | 33.4 | 1.63

60 70 | 23056 150 | 98 | 143 | 339 | 50 | 69.6 | 656 | 70.4 | 0 |200| 369 | 539 | 4.4 |1.25

60 70 | 230 |56 150 | 98 | 143 |339| 55 | 723 | 682 | 732 | 0 |200| 369 | 539 | 1.8 | 152

60 70 | 230 |56 150 | 98 | 143 [ 339| 60 | 749 | 70.8 | 75.9 | 0 |200]| 369 | 539 | 0.8 | 1.80

60 70 | 230 |56 150 | 98 | 143 |339| 65 | 775 | 73.4 | 787 | 0 |200| 369 | 539 | 3.4 |2.07

60 70 |230|56] 150 | 98 | 143 |339| 70 | 80.1 | 76.1 | 81.4 | 0 |200| 369|539 | 6.1 |2.30

60 70 | 230 |56 150 | 98 | 143 |339| 75 | 827 | 787 | 842 | 0 |200| 369 | 539 | 8.7 |247

60 70 | 230]56] 150 | 98 | 143 | 339 | 80 | 854 | 81.3 | 86.9 | 0 |200| 369 | 539 | 11.3 | 2.50

147 60 70 | 23056 150 | 98 | 143 |339| 85 | 88.0 | 83.9 | 89.7 | 0 |200] 369 | 539 | 13.9 | 2.66
60 70 | 23056 150 | 98 | 143 | 339 | 90 | 90.6 | 865 | 92.4 | 0 |200| 369 | 539 | 16.5 | 2.67

60 70 | 230 |56 150 | 98 | 143 [339| 95 | 932 | 89.2 | 95.2 | 0 [200] 369 | 539 | 19.2 | 2.60

60 70 | 230 |56 150 | 98 | 143 | 339 | 100 | 958 | 91.8 | 97.9 | 0 |200]| 369 | 539 | 21.8 | 2.46

60 70 | 23056 150 | 98 | 143 | 339 | 105 | 985 | 94.4 [ 100.7 | 0 |200]| 369 | 539 | 24.4 | 2.27

60 70 | 230 |56 150 | 98 | 143 | 339 | 110 | 101.1] 97.0 [ 103.4 | 0 [200] 369 | 539 | 27.0 | 2.04

60 70 | 230 |56 150 | 98 | 143 | 339 | 115 | 103.7 ] 99.6 | 106.2 | 0 |200] 369 | 539 | 29.6 | 1.78

60 70 | 230 |56 150 | 98 | 143 | 339| 120 | 106.3 | 102.3 ] 108.9 | 0 |200] 369 | 539 | 32.3 | 1.50

60 70 | 20064 120 | 72 | 137 |281| 50 | 685 | 64.1 | 68.8 | 0 |200| 341|481 | 59 |1.39

60 70 | 20064 120 | 72 | 137 |281| 55 | 711 | 667 | 715 | 0 |200| 341|481 | 3.3 | 167

60 70 | 20064120 | 72 | 137 |281| 60 | 737 | 69.4 | 743 | 0 |200| 341|481 | 06 |1.95

60 70 | 20064120 | 72 | 137 [281| 65 | 763 | 720 | 77.0 | 0 [200| 341|481 | 2.0 |2.20

148 60 70 | 20064120 | 72 | 137 [281| 70 | 789 | 746 | 79.8 | 0 |200| 341|481 | 46 |2.40
60 70 | 20064120 | 72 | 137 |281| 75 | 816 | 772 | 825 | 0 |200| 341|481 | 7.2 |255

60 70 | 20064120 | 72 | 137 [281| 80 | 842 | 79.8 | 853 | 0 |200| 341|481 | 9.8 |2.64

60 70 | 20064120 | 72 | 137 |281| 85 | 868 | 825 | 88.0 | 0 |200| 341|481 | 12.5 | 2.68

60 70 | 20064 120 | 72 | 137 [281| 90 | 89.4 | 85.1 | 90.8 | 0 |200] 341|481 151 | 2.64




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 160

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 70 | 20064120 | 72 | 137 |281| 95 | 920 | 87.7 | 935 | 0 |200| 341|481 | 17.7 | 2.53

60 70 | 20064 120 | 72 | 137 | 281 100 | 947 | 90.3 | 96.3 | 0 |200] 341|481 | 20.3 | 2.36

148 60 70 | 20064 120 | 72 | 137 281 105 | 973 | 92.9 | 99.0 | 0 [200] 341 | 481 | 22.9 | 2.14
60 70 | 20064 120 | 72 | 137 | 281 110 | 99.9 | 956 | 101.8 | 0 |200| 341 | 481 | 256 | 1.88

60 70 | 20064 120 | 72 | 137 | 281 115 | 1025] 98.2 | 1045 | 0 |200]| 341 | 481 | 28.2 | 1.61

60 70 | 20064 120 | 72 | 137 | 281 120 | 105.1 | 100.8 | 107.3 | 0 |200] 341 | 481 | 30.8 | 1.33

60 70 |170]76] 120 | 85 | 93 |263| 50 | 66.9 | 62.1 | 66.6 | 0 |200] 331|463 | 7.9 | 162

60 70 |170]76] 120 | 85 | 93 |263| 55 | 695 | 64.8 | 69.4 | 0 |200| 331|463 | 52 |1.89

60 70 |170]76] 120 | 85 | 93 |263| 60 | 721 | 67.4 | 72.1 | 0 |200| 331|463 | 2.6 |2.15

60 70 |170]76] 120 | 85 | 93 |263| 65 | 747 | 700 | 74.9 | 0 |200| 331|463 | 0.0 |2.36

60 70 |170]76] 120 | 85 | 93 |263| 70 | 773 | 726 | 77.6 | 0 |200| 331|463 | 2.6 |252

60 70 |170]76] 120 | 85 | 93 |263| 75 | 80.0 | 752 | 80.4 | 0 |200| 331|463 | 52 |263

60 70 |170]76] 120 | 85 | 93 |263| 80 | 826 | 779 | 831 | 0 |200| 331|463 | 7.9 |2.68

149 60 70 |170]76] 120 | 85 | 93 |263| 85 | 852 | 80.5 | 85.9 | 0 |200]| 331 463 | 10.5 | 2.65
60 70 | 17076 120 | 85 | 93 |263| 90 | 878 | 83.1 | 886 | 0 |200| 331|463 | 13.1 | 2.55

60 70 |170]76] 120 | 85 | 93 |263| 95 | 90.4 | 857 | 91.4 | 0 [200]| 331|463 | 15.7 | 2.40

60 70 |170]76] 120 | 85 | 93 |263| 100 | 93.1 | 883 | 94.1 | 0 |200]| 331 | 463 | 18.3 | 2.18

60 70 |170]76] 120 | 85 | 93 |263| 105 | 957 | 91.0 | 96.9 | 0 |200]| 331 | 463 | 21.0 | 1.93

60 70 |170]76] 120 | 85 | 93 |263| 110 | 98.3 | 936 | 99.6 | 0 |200]| 331 | 463 | 23.6 | 1.65

60 70 |170]76] 120 | 85 | 93 |263| 115 | 1009 | 96.2 | 102.4 | 0 |200]| 331 | 463 | 26.2 | 1.38

60 70 |170]76] 120 | 85 | 93 |263| 120 | 1035| 98.8 | 105.1 | 0 |200| 331 | 463 | 28.8 | 1.12

60 75 | 340]43] 150 | 66 | 290 |422| 50 | 722 | 68.9 | 742 | 0 |200] 411|622 | 6.1 |0.93

60 75 | 340 43| 150 | 66 | 290 |422| 55 | 748 | 715 | 76.9 | 0 |200] 411|622 | 35 |1.17

150 60 75 | 340 43| 150 | 66 | 290 |422| 60 | 774 | 741 | 79.7 | 0 |200] 411|622 | 0.9 |1.43
60 75 | 340 43| 150 | 66 | 290 |422| 65 | 80.0 | 76.7 | 825 | 0 |200] 411|622 | 1.7 |171

60 75 | 340 43| 150 | 66 | 290 |422| 70 | 827 | 793 | 852 | 0 |200] 411|622 | 43 |1.98

60 75 | 340 43| 150 | 66 | 290 |422| 75 | 853 | 82.0 | 88.0 | 0 |200] 411|622 | 7.0 |222




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 161

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 75 | 340]43] 150 | 66 | 290 |422| 80 | 87.9 | 846 | 90.7 | 0 |200] 411|622 | 9.6 |241

60 75 | 340 43| 150 | 66 | 290 |422| 85 | 905 | 87.2 | 935 | 0 |200] 411 | 622 | 12.2 | 2.54

60 75 | 340]43] 150 | 66 | 290 |422| 90 | 93.1 | 89.8 | 96.2 | 0 |200] 411622 | 14.8 | 2.62

60 75 | 340]43] 150 | 66 | 290 |422| 95 | 958 | 92.4 | 99.0 | 0 |200] 411|622 | 17.4 | 2.66

150 60 75 | 34043 150 | 66 | 290 | 422| 100 | 98.4 | 95.1 | 101.7 | 0 |200] 411 | 622 | 20.1 | 2.60
60 75 | 340]4.3] 150 | 66 | 290 | 422| 105 | 101.0] 97.7 | 1045 | 0 |200] 411 | 622 | 22.7 | 2.49

60 75 | 340]4.3] 150 | 66 | 290 | 422 | 110 | 103.6 | 100.3 | 107.2 | 0 |200] 411 | 622 | 25.3 | 2.32

60 75 | 34043 150 | 66 | 290 | 422 | 115 | 106.2 | 102.9 | 120.0 | 0 |200] 411 | 622 | 27.9 | 2.10

60 75 | 340 ] 43| 150 | 66 | 290 | 422 | 120 | 108.9 | 1055 | 112.7 | 0 |200] 411 | 622 | 30.5 | 1.85

60 75 |310]48] 150 | 73 | 252 | 397 | 50 | 717 | 682 | 73.4 | 0 |200] 399 | 597 | 6.8 |0.99

60 75 |310]48] 150 | 73 | 252 [ 307 | 55 | 743 | 70.8 | 76.2 | 0 [200| 309 | 507 | 4.2 |1.24

60 75 |310]48] 150 | 73 | 252 [ 307 | 60 | 769 | 73.4 | 78.9 | 0 [200| 399 | 507 | 1.6 |1.50

60 75 |310]48] 150 | 73 | 252 | 397 | 65 | 795 | 76.0 | 81.7 | 0 |200] 399 | 597 | 1.0 |1.78

60 75 |310]48] 150 | 73 | 252 |397| 70 | 821 | 787 | 84.4 | 0 |200] 399|597 | 3.7 |2.05

60 75 |310]48] 150 | 73 | 252 |397| 75 | 848 | 81.3 | 87.2 | 0 |200] 399 | 597 | 6.3 |2.28

60 75 | 310]48] 150 | 73 | 252 | 397 | 80 | 874 | 839 | 89.9 | 0 |200] 399|597 | 8.9 |2.45

151 60 75 |310]48] 150 | 73 | 252 | 397 | 85 | 90.0 | 865 | 92.7 | 0 |200]| 399 | 597 | 11.5 | 2.57
60 75 |310]48] 150 | 73 | 252 |397| 90 | 926 | 89.1 | 95.4 | 0 |200] 399 | 597 | 14.1 | 2.64

60 75 |310]48] 150 | 73 | 252 |397| 95 | 952 | 91.8 | 98.2 | 0 |200]| 399 | 597 | 16.8 | 2.66

60 75 |310]48] 150 | 73 | 252 | 397 | 100 | 97.9 | 94.4 [ 100.9 | 0 |200] 399 | 597 | 19.4 | 2.50

60 75 |310]48] 150 | 73 | 252 | 397 | 105 | 1005 | 97.0 | 103.7 | 0 |200]| 399 | 597 | 22.0 | 2.45

60 75 | 310]48] 150 | 73 | 252 | 397 | 110 | 103.1] 99.6 | 106.4 | 0 |200| 399 | 597 | 24.6 | 2.27

60 75 | 310]48] 150 | 73 | 252 [ 397 | 115 | 105.7 ] 102.2 [ 109.2 | 0 [200] 399 | 597 | 27.2 | 2.04

60 75 | 310]48] 150 | 73 | 252 | 397 | 120 | 108.3] 104.9 | 111.9 | 0 |200] 399 | 597 | 29.9 | 1.79

60 75 | 28053 150 | 80 | 213 |374| 50 | 710 | 67.4 | 725 | 0 |200| 387 | 574 | 7.6 |1.06

152 60 75 | 28053 150 | 80 | 213 |374| 55 | 737 | 700 | 75.2 | 0 |200] 387 | 574 | 5.0 |1.32
60 75 | 28053 150 | 80 | 213 |374| 60 | 763 | 726 | 78.0 | 0 |200| 387 | 574 | 2.4 | 150




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 162

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 75 | 280]53] 150 | 80 | 213 |374| 65 | 7890 | 752 | 80.7 | 0 |200| 387 | 574 | 0.2 |1.87

60 75 | 28053 150 | 80 | 213 |374| 70 | 815 | 779 | 835 | 0 |200| 387 | 574 | 2.9 |2.13

60 75 | 28053 150 | 80 | 213 |374| 75 | 84.1 | 805 | 86.2 | 0 |200| 387|574 | 55 |2.35

60 75 | 280]53] 150 | 80 | 213 [374| 80 | 86.8 | 83.1 | 89.0 | 0 |200| 387|574 | 8.1 |2.50

60 75 | 28053 150 | 80 | 213 |374| 85 | 89.4 | 857 | 91.7 | 0 |200]| 387 | 574 | 10.7 | 2.61

152 60 75 | 28053 150 | 80 | 213 |374| 90 | 92.0 | 88.3 | 945 | 0 |200]| 387 | 574 | 13.3 | 2.66
60 75 |280]53] 150 | 80 | 213 |374| 95 | 946 | 91.0 | 97.2 | 0 |200]| 387 | 574 | 16.0 | 2.65

60 75 | 28053 150 | 80 | 213 | 374| 100 | 97.2 | 93.6 | 100.0 | 0 |200]| 387 | 574 | 18.6 | 2.56

60 75 | 28053 150 | 80 | 213 | 374 | 105 | 99.9 | 96.2 | 102.7 | 0 |200| 387 | 574 | 21.2 | 2.41

60 75 | 28053 150 | 80 | 213 | 374 | 110 | 1025] 98.8 | 1055 | 0 [200] 387 | 574 | 23.8 | 2.20

60 75 | 28053 150 | 80 | 213 | 374 | 115 | 105.1] 101.4 | 108.2 | 0 |200| 387 | 574 | 26.4 | 1.96

60 75 | 28053 150 | 80 | 213 | 374 | 120 | 107.7] 104.1 ] 112.0 | 0 [200]| 387 | 574 | 29.1 | 1.70

60 75 | 25059 150 | 90 | 172 |352| 50 | 703 | e6.4 | 71.3 | 0 |200| 376 | 552 | 8.6 |1.16

60 75 | 25059 150 | 90 | 172 |352| 55 | 729 | 69.0 | 74.1 | 0 |200] 376|552 | 6.0 |1.43

60 75 | 25059 150 | 90 | 172 |352| 60 | 755 | 716 | 76.8 | 0 |200|376 | 552 | 3.4 |1.71

60 75 | 250|509 150 | 90 | 172 | 352 | 65 | 781 | 742 | 79.6 | 0 |200| 376|552 | 0.8 |1.98

60 75 | 250|509 150 | 90 | 172 |352| 70 | 807 | 769 | 82.3 | 0 |200| 376|552 | 1.9 |2.23

60 75 | 250|509 150 | 90 | 172 |352| 75 | 834 | 795 | 851 | 0 |200| 376|552 | 45 |2.42

60 75 | 25059 150 | 90 | 172 |352| 80 | 86.0 | 821 | 87.8 | 0 |200| 376|552 | 7.1 | 256

153 60 75 | 250|509 150 | 90 | 172 |352| 85 | 88.6 | 84.7 | 90.6 | 0 |200]| 376|552 | 9.7 |2.64
60 75 | 250|509 150 | 90 | 172 |352| 90 | 912 | 87.3 | 93.3 | 0 |200| 376 | 552 | 12.3 | 2.68

60 75 | 25059 150 | 90 | 172 | 352 95 | 938 | 90.0 | 96.1 | 0 |200] 376|552 | 15.0 | 2.63

60 75 | 25059 150 | 90 | 172 | 352 100 | 965 | 92.6 | 98.8 | 0 |200| 376 | 552 | 17.6 | 2.51

60 75 | 25059 150 | 90 | 172 | 352 105 | 99.1 | 95.2 [ 101.6 | 0 |200] 376 | 552 | 20.2 | 2.34

60 75 | 25059 150 | 90 | 172 | 352 110 | 101.7] 97.8 [ 104.3 | 0 |200]| 376 | 552 | 22.8 | 2.12

60 75 | 25059 150 | 90 | 172 | 352 115 | 104.3] 100.4 | 107.1 | 0 |200| 376 | 552 | 25.4 | 1.86

60 75 | 25059 150 | 90 | 172 | 352 | 120 | 106.9 ] 103.1] 109.8 | 0 |200]| 376 | 552 | 28.1 | 1.50




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 163

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 75 | 220]6.7] 130 | 77 | 154 |307| 50 | 69.3 | 65.1 | 69.9 | 0 |200] 354 | 507 | 9.9 |1.29

60 75 | 220]6.7] 130 | 77 | 154 |307| 55 | 719 | 67.8 | 72.7 | 0 |200| 354 | 507 | 7.2 | 1.56

60 75 | 220]6.7] 130 | 77 | 154 [307| 60 | 745 | 70.4 | 75.4 | 0 |200]| 354 | 507 | 4.6 |1.84

60 75 | 220]67] 130 | 77 | 154 [307| 65 | 771 | 73.0 | 782 | 0 [200| 354 | 507 | 2.0 |2.10

60 75 |220]6.7] 130 | 77 | 154 |307| 70 | 798 | 756 | 80.9 | 0 |200]| 354 | 507 | 0.6 |2.33

60 75 |220]6.7] 130 | 77 | 154 |307| 75 | 824 | 782 | 83.7 | 0 |200]| 354 | 507 | 3.2 |2.49

60 75 |220]6.7] 130 | 77 | 154 | 307 | 80 | 850 | 80.9 | 86.4 | 0 |200]| 354 | 507 | 5.9 |261

154 60 75 |220]6.7] 130 | 77 | 154 |307| 85 | 876 | 835 | 89.2 | 0 |200]| 354 | 507 | 85 |2.67
60 75 | 220]6.7] 130 | 77 | 154 | 307 | 90 | 90.2 | 86.1 | 91.9 | 0 |200] 354 | 507 | 11.1 | 2.67

60 75 | 220]6.7] 130 | 77 | 154 | 307 | 95 | 929 | 88.7 | 94.7 | 0 |200] 354 | 507 | 13.7 | 2.58

60 75 | 220]6.7] 130 | 77 | 154 [ 307 | 100 | 955 | 91.3 | 97.4 | 0 [200] 354 | 507 | 16.3 | 2.44

60 75 | 220]6.7] 130 | 77 | 154 | 307 | 105 | 98.1 | 94.0 [ 100.2 | 0 |200] 354 | 507 | 19.0 | 2.23

60 75 | 220]6.7] 130 | 77 | 154 | 307 | 110 | 100.7 | 96.6 | 1029 | 0 |200] 354 | 507 | 21.6 | 1.99

60 75 | 220]6.7] 130 | 77 | 154 | 307 | 115 | 103.3] 99.2 [ 105.7 | 0 |200] 354 | 507 | 24.2 | 1.72

60 75 | 220]6.7] 130 | 77 | 154 | 307 | 120 | 106.0 | 101.8 | 108.4 | 0 |200] 354 | 507 | 26.8 | 1.45

60 75 | 210]70] 130 | 80 | 139 [300| 50 | 68.9 | 64.7 | 69.4 | 0 [200] 350 | 500 | 10.3 | 1.34

60 75 |210]70] 130 | 80 | 139 |300| 55 | 715 | 67.3 | 72.1 | 0 |200] 350 | 500 | 7.7 | 162

60 75 |210]7.0] 130 | 80 | 139 |300| 60 | 74.1 | 69.9 | 74.9 | 0 |200] 350 | 500 | 5.1 |1.89

60 75 |210]7.0] 130 | 80 | 139 |300| 65 | 767 | 725 | 77.6 | 0 |200] 350 | 500 | 2.5 |2.15

60 75 |210]7.0] 130 | 80 | 139 |300| 70 | 79.4 | 75.1 | 80.4 | 0 |200] 350 | 500 | 0.1 |2.36

155 60 75 |210]7.0] 130 | 80 | 139 |300| 75 | 820 | 77.8 | 83.1 | 0 |200| 350 | 500 | 2.8 |2.52
60 75 |210]7.0] 130 | 80 | 139 [300| 80 | 84.6 | 80.4 | 85.9 | 0 |200]350 | 500 | 5.4 |2.63

60 75 |210]7.0] 130 | 80 | 139 [300| 85 | 872 | 83.0 | 886 | 0 |200| 350 | 500 | 8.0 |2.68

60 75 |210]7.0] 130 | 80 | 139 [300| 90 | 89.8 | 856 | 91.4 | 0 |200]| 350 | 500 | 10.6 | 2.65

60 75 | 210]7.0] 130 | 80 | 139 [300| 95 | 925 | 88.2 | 94.1 | 0 |200] 350 | 500 | 13.2 | 2.56

60 75 | 210]7.0] 130 | 80 | 139 [300| 100 | 951 | 90.9 | 96.9 | 0 [200] 350 | 500 | 15.9 | 2.40

60 75 |210]7.0] 130 | 80 | 139 |300| 105 | 97.7 | 935 | 99.6 | 0 |200]| 350 | 500 | 18.5 | 2.19




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 164

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 75 |210]7.0] 130 | 80 | 139 [ 300 | 110 | 100.3] 96.1 | 102.4 | 0 [200] 350 | 500 | 21.1 | 1.94

155 60 75 | 210]7.0] 130 | 80 | 139 | 300 | 115 | 102.9] 98.7 | 105.1 | 0 |200] 350 | 500 | 23.7 | 1.67
60 75 | 210]7.0] 130 | 80 | 139 | 300 | 120 | 105.6 | 101.3 ] 107.9 | 0 |200] 350 | 500 | 26.3 | 1.39

60 80 |330]51] 150 | 68 | 277 |414| 50 | 720 | 68.6 | 73.9 | 0 |200]| 407 | 614 | 11.4 | 0.95

60 80 |330]51] 150 | 68 | 277 |414| 55 | 746 | 713 | 76.7 | 0 |200]| 407 | 614 | 8.7 |1.19

60 80 |330]51] 150 | 68 | 277 |414| 60 | 773 | 739 | 79.4 | 0 |200]| 407 | 614 | 6.1 | 1.45

60 80 |330]51] 150 | 68 | 277 |414| 65 | 799 | 765 | 822 | 0 |200] 407 | 614 | 35 | 173

60 80 |330]51] 150 | 68 | 277 |414| 70 | 825 | 79.1 | 85.0 | 0 |200] 407 | 614 | 0.9 |2.00

60 80 |330|51| 150 | 68 | 277 |414| 75 | 851 | 81.7 | 87.7 | 0 |200| 407 | 614 | 1.7 |2.24

60 80 |330]51] 150 | 68 | 277 |414| 80 | 87.7 | 84.4 | 905 | 0 |200| 407 | 614 | 4.4 |2.42

156 60 80 | 33051150 | 68 | 277 |414| 85 | 90.4 | 87.0 | 932 | 0 |200| 407 | 614 | 7.0 | 255
60 80 | 33051150 | 68 | 277 |414| 90 | 93.0 | 89.6 | 96.0 | 0 |200| 407 | 614 | 9.6 |2.63

60 80 |330]51] 150 | 68 | 277 |414| 95 | 956 | 922 | 98.7 | 0 |200] 407 | 614 | 12.2 | 2.66

60 80 |330]51] 150 | 68 | 277 | 414 | 100 | 98.2 | 94.8 [ 101.5| 0 [200] 407 | 614 | 14.8 | 2.60

60 80 |330]5.1] 150 | 68 | 277 | 414 | 105 | 1008 ] 975 | 104.2 | 0 |200] 407 | 614 | 17.5 | 2.48

60 80 |330]5.1] 150 | 68 | 277 | 414| 110 | 103.5] 100.1 | 107.0 | 0 [200] 407 | 614 | 20.1 | 2.30

60 80 |330]5.1] 150 | 68 | 277 | 414| 115 | 106.1 | 102.7 | 109.7 | 0 |200] 407 | 614 | 22.7 | 2.08

60 80 |330]5.1] 150 | 68 | 277 | 414| 120 | 108.7 ] 105.3 | 1125 | 0 |200] 407 | 614 | 25.3 | 1.83

60 80 | 30056/ 150 | 75 | 239 |389| 50 | 715 | 67.9 | 73.1 | 0 |200] 395 | 589 | 12.1 | 1.01

60 80 | 30056/ 150 | 75 | 239 |389| 55 | 74.1 | 706 | 75.9 | 0 |200| 395 | 589 | 9.4 |1.26

60 80 | 30056150 | 75 | 239 |389| 60 | 767 | 732 | 786 | 0 |200| 395|589 | 6.8 | 153

60 80 | 30056150 | 75 | 239 |389| 65 | 793 | 758 | 81.4 | 0 |200| 395|589 | 4.2 |181

157 60 80 | 30056150 | 75 | 239 |389| 70 | 820 | 78.4 | 84.1 | 0 |200] 395|589 | 1.6 |2.08
60 80 | 30056 150 | 75 | 239 |389| 75 | 846 | 81.0 | 86.9 | 0 |200/ 395|580 | 1.0 |2.30

60 80 | 30056150 | 75 | 239 |389| 80 | 87.2 | 83.7 | 89.6 | 0 |200| 395|589 | 3.7 |2.47

60 80 | 30056150 | 75 | 239 |389| 85 | 89.8 | 86.3 | 92.4 | 0 |200| 395|589 | 6.3 |258

60 80 | 30056150 | 75 | 239 |389| 90 | 924 | 889 | 95.1 | 0 |200| 395|589 | 8.9 |2.65




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 165

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 80 | 30056150 | 75 | 239 |389| 95 | 951 | 915 | 97.9 | 0 |200| 395 | 589 | 11.5 | 2.66

60 80 | 30056/ 150 | 75 | 239 | 389 | 100 | 97.7 | 94.1 [ 100.6 | 0 |200| 395 | 589 | 14.1 | 2.58

157 60 80 | 30056/ 150 | 75 | 239 | 389 | 105 | 100.3| 96.8 | 103.4 | 0 |200] 395 | 580 | 16.8 | 2.44
60 80 | 30056/ 150 | 75 | 239 | 389 | 110 | 102.9] 99.4 | 106.1 | 0 |200]| 395 | 589 | 19.4 | 2.25

60 80 | 30056/ 150 | 75 | 239 | 389 | 115 | 105.5 ] 102.0 | 108.9 | 0 |200] 395 | 589 | 22.0 | 2.02

60 80 | 30056/ 150 | 75 | 239 | 389 | 120 | 108.2 | 104.6 | 111.6 | 0 |200] 395 | 589 | 24.6 | 1.76

60 80 |270]6.2] 150 | 83 | 199 |366| 50 | 70.8 | 67.1 | 72.1 | 0 |200] 383 | 566 | 12.9 | 1.10

60 80 |270]6.2] 150 | 83 | 199 | 366| 55 | 73.4 | 69.7 | 74.9 | 0 |200]| 383 | 566 | 10.3 | 1.36

60 80 |270]6.2] 150 | 83 | 199 |366| 60 | 760 | 723 | 77.6 | 0 |200| 383 | 566 | 7.7 |1.63

60 80 |270]6.2] 150 | 83 | 199 | 366 | 65 | 787 | 749 | 80.4 | 0 |200| 383|566 | 5.1 |1.91

60 80 |270]6.2] 150 | 83 | 199 |366| 70 | 813 | 775 | 83.1 | 0 |200| 383|566 | 2.5 |2.16

60 80 |270]6.2] 150 | 83 | 199 |366| 75 | 839 | 80.2 | 85.9 | 0 |200| 383|566 | 0.2 |2.37

60 80 |270]6.2] 150 | 83 | 199 |366| 80 | 865 | 82.8 | 88.6 | 0 |200| 383 | 566 | 2.8 |2.52

158 60 80 |270]6.2] 150 | 83 | 199 |366| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 383|566 | 5.4 |2.62
60 80 |270]6.2] 150 | 83 | 199 |366| 90 | 91.8 | 88.0 | 94.1 | 0 |200| 383|566 | 8.0 |2.67

60 80 |270]6.2] 150 | 83 | 199 |366| 95 | 94.4 | 90.6 | 96.9 | 0 |200| 383|566 | 10.6 | 2.65

60 80 |270]6.2] 150 | 83 | 199 | 366 | 100 | 97.0 | 93.3 | 99.6 | 0 |200] 383 | 566 | 13.3 | 2.54

60 80 |270]6.2] 150 | 83 | 199 | 366 | 105 | 99.6 | 95.9 | 102.4 | 0 |200] 383 | 566 | 15.9 | 2.39

60 80 |270]6.2] 150 | 83 | 199 | 366 | 110 | 102.2] 985 | 105.1 | 0 |200]| 383 | 566 | 18.5 | 2.18

60 80 |270]6.2] 150 | 83 | 199 | 366 | 115 | 104.9 | 101.1 | 107.9 | 0 |200] 383 | 566 | 21.1 | 1.93

60 80 |270]6.2] 150 | 83 | 199 | 366 | 120 | 107.5] 103.7 | 110.6 | 0 |200]| 383 | 566 | 23.7 | 1.67

60 80 |240]7.0]| 150 | 94 | 158 [345| 50 | 70.0 | 66.0 | 70.9 | 0 |200]| 373 | 545 | 14.0 | 1.20

60 80 |240]7.0| 150 | 94 | 158 |345| 55 | 726 | 68.6 | 73.6 | 0 |200| 373 | 545 | 11.4 | 1.47

159 60 80 | 24070 150 | 94 | 158 |345| 60 | 752 | 712 | 76.4 | 0 |200| 373 | 545 | 8.8 |1.75
60 80 | 24070 150 | 94 | 158 |345| 65 | 778 | 739 | 79.2 | 0 |200] 373|545 | 6.1 |2.02

60 80 | 24070 150 | 94 | 158 |345| 70 | 80.4 | 765 | 81.9 | 0 |200| 373|545 | 35 |2.26

60 80 |240]7.0| 150 | 94 | 158 [345| 75 | 831 | 79.1 | 84.7 | 0 [200| 373|545 | 0.9 |2.44




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 166

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 80 | 24070 150 | 94 | 158 |345| 80 | 857 | 81.7 | 87.4 | 0 |200| 373|545 | 1.7 |257

60 80 |240]7.0] 150 | 94 | 158 |345| 85 | 883 | 843 | 90.2 | 0 |200| 373|545 | 4.3 |2.65

60 80 |240]7.0] 150 | 94 | 158 |345| 90 | 909 | 87.0 | 92.9 | 0 |200| 373|545 | 7.0 |2.68

60 80 |240]7.0] 150 | 94 | 158 |345| 95 | 935 | 89.6 | 95.7 | 0 |200| 373|545 | 9.6 | 261

159 60 80 |240]7.0] 150 | 94 | 158 | 345| 100 | 96.2 | 92.2 | 98.4 | 0 |200]| 373 | 545 | 12.2 | 2.49
60 80 |240]7.0] 150 | 94 | 158 | 345 105 | 98.8 | 94.8 | 101.2 | 0 |200| 373 | 545 | 14.8 | 2.31

60 80 |240]7.0] 150 | 94 | 158 | 345| 110 | 101.4 | 97.4 [ 103.9 | 0 |200| 373 | 545 | 17.4 | 2.08

60 80 |240]7.0] 150 | 94 | 158 | 345| 115 | 104.0 | 100.1 | 106.7 | 0 |200]| 373 | 545 | 20.1 | 1.82

60 80 |240|7.0] 150 | 94 | 158 | 345 | 120 | 106.6 | 102.7 | 109.4 | 0 |200| 373 | 545 | 22.7 | 1.55

60 85 | 35054200 | 114 | 252 | 481 | 50 | 723 | 69.1 | 74.4 | 0 |200] 440 | 681 | 15.9 | 0.92

60 85 | 35054200 | 114 | 252 |481| 55 | 750 | 71.7 | 77.2 | 0 |200]| 440 | 681 | 13.3 | 1.16

60 85 | 35054200 | 114 | 252 | 481 | 60 | 776 | 743 | 79.9 | 0 |200]| 440 | 681 | 10.7 | 1.42

60 85 | 35054200 | 114 | 252 |481| 65 | 80.2 | 76.9 | 82.7 | 0 |200| 440|681 | 8.1 |1.70

60 85 | 35054200 | 114 | 252 |481| 70 | 828 | 795 | 85.4 | 0 |200] 440|681 | 55 |1.97

60 85 | 35054200 | 114 | 252 |481| 75 | 854 | 822 | 882 | 0 |200| 440 | 681 | 2.8 |2.21

60 85 | 35054200 | 114 | 252 |481| 80 | 88.1 | 84.8 | 90.9 | 0 [200] 440|681 | 0.2 |2.40

160 60 85 | 35054200 | 114 | 252 |481| 85 | 90.7 | 87.4 | 93.7 | 0 |200| 440 | 681 | 2.4 | 253
60 85 | 35054200 | 114 | 252 | 481 90 | 93.3 | 90.0 | 96.4 | 0 |200] 440 | 681 | 5.0 |261

60 85 | 35054200 | 114 | 252 |481| 95 | 950 | 926 | 99.2 | 0 |200| 440 | 681 | 7.6 |2.65

60 85 |350|54] 200 | 114 | 252 | 481| 100 | 985 | 953 | 101.9 | 0 |200] 440 | 681 | 10.3 | 2.60

60 85 | 35054200 | 114 | 252 | 481 | 105 | 101.2] 97.9 | 104.7 | 0 |200] 440 | 681 | 12.9 | 2.49

60 85 | 35054 200 | 114 | 252 | 481 | 110 | 103.8] 1005 | 107.4 | 0 |200] 440 | 681 | 15.5 | 2.33

60 85 | 35054 200 | 114 | 252 | 481 | 115 | 106.4 | 103.1 | 110.2 | 0 |200] 440 | 681 | 18.1 | 2.12

60 85 | 35054 200 | 114 | 252 | 481 | 120 | 109.0 | 105.7 | 112.9 | 0 |200] 440 | 681 | 20.7 | 1.87

60 85 |320]59] 200 | 125 | 210 |460| 50 | 71.8 | 68.4 | 73.7 | 0 |200] 430 | 660 | 16.6 | 0.98

161 60 85 |320]59] 200 | 125 | 210 |460| 55 | 745 | 71.0 | 76.4 | 0 |200]| 430 | 660 | 14.0 | 1.22
60 85 |320]59] 200 | 125 | 210 |460| 60 | 771 | 737 | 79.2 | 0 |200] 430 | 660 | 11.3 | 1.49




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 167

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 85 |320]59] 200 | 125 | 210 |460| 65 | 79.7 | 76.3 | 81.9 | 0 |200| 430 | 660 | 8.7 |1.77

60 85 |320]59] 200 | 125|210 [460| 70 | 823 | 78.9 | 84.7 | 0 |200| 430 | 660 | 6.1 |2.04

60 85 |320]59] 200 | 125 | 210 |460| 75 | 849 | 815 | 87.4 | 0 |200] 430 | 660 | 3.5 |2.27

60 85 |320]59] 200 | 125 | 210 [460| 80 | 87.6 | 84.1 | 90.2 | 0 [200] 430 | 660 | 0.9 |2.44

60 85 |320]5.9] 200 | 125 | 210 |460| 85 | 90.2 | 86.8 | 92.9 | 0 |200] 430 | 660 | 1.8 |2.56

161 60 85 |320]59] 200 | 125 | 210 |460| 90 | 92.8 | 89.4 | 95.7 | 0 |200] 430 | 660 | 4.4 |2.63
60 85 |320]5.9] 200 | 125 | 210 |460| 95 | 954 | 92.0 | 98.4 | 0 |200] 430 | 660 | 7.0 |2.66

60 85 |320]5.9] 200 | 125 | 210 | 460 | 100 | 98.0 | 946 | 101.2 | 0 |200] 430 | 660 | 9.6 |2.59

60 85 | 320|509 200 | 125 | 210 | 460 | 105 | 1007 | 97.2 | 103.9 | 0 |200] 430 | 660 | 12.2 | 2.46

60 85 |320]59] 200 | 125 | 210 | 460 | 110 | 103.3] 99.9 | 106.7 | 0 |200] 430 | 660 | 14.9 | 2.28

60 85 |320]59] 200 | 125 | 210 | 460 | 115 | 105.9 | 1025 | 109.4 | 0 |200] 430 | 660 | 17.5 | 2.06

60 85 | 32059 200 | 125 | 210 | 460 | 120 | 108.5] 105.1 | 112.2 | 0 |200] 430 | 660 | 20.1 | 1.81

60 85 | 29065 200 | 138 | 166 | 442 | 50 | 713 | 67.7 | 72.8 | 0 |200]| 421 | 642 | 17.3 | 1.05

60 85 | 29065 200 | 138 | 166 | 442 | 55 | 739 | 703 | 755 | 0 [200] 421 | 642 | 14.7 | 1.30

60 85 | 29065 200 | 138 | 166 | 442 | 60 | 765 | 729 | 783 | 0 |200]| 421 | 642 | 12.1 | 1.58

60 85 | 29065 200 | 138 | 166 | 442 | 65 | 79.1 | 755 | 81.1 | 0 |200] 421|642 | 95 |1.85

60 85 | 29065 200 | 138 | 166 |442| 70 | 817 | 78.1 | 838 | 0 |200| 421|642 | 6.9 |2.12

60 85 | 29065 200 | 138 | 166 |442| 75 | 84.4 | 80.8 | 86.6 | 0 |200]| 421 | 642 | 4.2 |2.33

60 85 | 29065 200 | 138 | 166 | 442| 80 | 87.0 | 83.4 | 89.3 | 0 |200] 421 | 642 | 1.6 |2.49

162 60 85 | 29065 200 | 138 | 166 | 442| 85 | 89.6 | 86.0 | 92.1 | 0 |200] 421|642 | 1.0 |2.60
60 85 | 29065200 | 138 | 166 |442| 90 | 922 | 88.6 | 94.8 | 0 |200| 421 | 642 | 3.6 |2.65

60 85 | 29065200 | 138 | 166 |442| 95 | 948 | 912 | 97.6 | 0 |200| 421 | 642 | 6.2 |2.65

60 85 | 29065 200 | 138 | 166 | 442 | 100 | 975 | 93.9 | 100.3 | 0 |200] 421 | 642 | 8.9 |2.56

60 85 | 29065 200 | 138 | 166 | 442 | 105 | 100.1 ] 965 | 103.1 | 0 |200] 421 | 642 | 11.5 | 2.42

60 85 | 29065 200 | 138 | 166 | 442 | 110 | 102.7 ] 99.1 | 105.8 | 0 |200] 421 | 642 | 14.1 | 2.22

60 85 | 29065 200 | 138 | 166 | 442 | 115 | 105.3 ] 101.7 | 108.6 | 0 |200] 421 | 642 | 16.7 | 1.99

60 85 | 29065 200 | 138 | 166 | 442 | 120 | 107.9] 1043 | 1113 | 0 |200] 421 | 642 | 19.3 | 1.73




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 168

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

60 90 | 330 6.4 200 | 121 | 224 | 467 | 50 | 720 | 68.6 | 73.9 | 0 |200]| 433 | 667 | 21.4 | 0.96

60 90 | 33064200 | 121 | 224 467 | 55 | 746 | 713 | 76.7 | 0 |200] 433 | 667 | 18.7 | 1.20

60 90 |330]6.4] 200 | 121 | 224 |467| 60 | 773 | 739 | 79.4 | 0 |200] 433 | 667 | 16.1 | 1.47

60 90 | 33064200 | 121 | 224 [467| 65 | 79.9 | 765 | 82.2 | 0 |200] 433 | 667 | 13.5 | 1.74

60 90 |330]6.4] 200 | 121 | 224 |467| 70 | 825 | 79.1 | 85.0 | 0 |200] 433 | 667 | 10.9 | 2.01

60 90 |330]6.4] 200 | 121 | 224 |467| 75 | 851 | 81.7 | 87.7 | 0 |200]| 433 | 667 | 8.3 |2.25

60 90 |330]6.4] 200 | 121 | 224 | 467 | 80 | 87.7 | 84.4 | 905 | 0 |200] 433 | 667 | 5.6 |2.43

163 60 90 |330]6.4] 200 | 121 | 224 | 467 | 85 | 904 | 87.0 | 932 | 0 |200] 433 | 667 | 3.0 | 255
60 90 | 33064200 | 121 | 224 | 467 | 90 | 93.0 | 89.6 | 96.0 | 0 |200| 433|667 | 0.4 |2.63

60 90 | 33064200 | 121 | 224 | 467 | 95 | 956 | 922 | 98.7 | 0 |200| 433|667 | 2.2 |2.66

60 90 |330]6.4] 200 | 121 | 224 | 467 | 100 | 98.2 | 94.8 [ 101.5| 0 |200| 433 | 667 | 4.8 |2.59

60 90 |330]6.4 200 | 121 | 224 | 467 | 105 | 1008 ] 97.5 | 104.2 | 0 |200| 433 | 667 | 7.5 |2.47

60 90 |330]6.4] 200 | 121 | 224 | 467 | 110 | 103.5] 100.1 | 107.0 | 0 [200] 433 | 667 | 10.1 | 2.30

60 90 | 330 6.4 200 | 121 | 224 | 467 | 115 | 106.1] 102.7 [ 109.7 | 0 |200] 433 | 667 | 12.7 | 2.08

60 90 | 330 6.4 200 | 121 | 224 | 467 | 120 | 108.7] 1053 | 1125 | 0 |200] 433 | 667 | 15.3 | 1.83

23 40 |21020] 50 | 12 | 72 | 96 | 50 | 68.9 | 64.7 | 69.4 | 0 |200] 248 | 296 | 24.7 | 1.23

23 40 |210]20] 50 | 12 | 72 | 96 | 55 | 715 | 67.3 | 72.1 | 0 |200] 248 | 296 | 27.3 | 1.51

23 40 |210]20] 50 | 12 | 72 |96 | 60 | 741 | 69.9 | 74.9 | 0 |200] 248 | 296 | 29.9 | 1.79

23 40 |210]20] 50 | 12 | 72 | 96| 65 | 767 | 725 | 77.6 | 0 |200] 248 | 296 | 32.5 | 2.07

23 40 |210]20] 50 | 12 | 72 | 96| 70 | 794 | 751 | 80.4 | 0 |200] 248 | 296 | 35.1 | 2.31

164 23 40 |21020] 50 | 12 | 72 |96 | 75 | 820 | 77.8 | 83.1 | 0 |200] 248 | 296 | 37.8 | 2.49
23 40 |21020] 50 | 12 | 72 [ 96 | 80 | 846 | 80.4 | 85.9 | 0 |200] 248 | 296 | 40.4 | 2.63

23 40 |21020] 50 | 12 | 72 |96 | 85 | 872 | 83.0 | 88.6 | 0 |200] 248 | 296 | 43.0 | 2.71

23 40 |21020] 50 | 12 [ 72 [ 96| 90 | 89.8 | 85.6 | 91.4 | 0 |200] 248 | 296 | 45.6 | 2.68

23 40 |21020] 50 | 12 [ 72 96| 95 | 925 | 88.2 | 94.1 | 0 |200] 248 | 296 | 48.2 | 2.58

23 40 |21020] 50 | 12 | 72 [ 96 | 100 | 951 | 90.9 | 96.9 | 0 |200] 248 | 296 | 50.9 | 2.42

23 40 |21020] 50 | 12 | 72 |96 | 105 | 977 | 935 [ 99.6 | 0 |200] 248 | 296 | 53.5 | 2.21




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 169

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 40 |21020] 50 | 12 | 72 | 96 | 110 | 1003 ] 96.1 [ 102.4 | 0 |200] 248 | 296 | 56.1 | 1.95

164 23 40 |21020] 50 | 12 | 72 | 96 | 115 | 102.9] 98.7 [ 105.1 | 0 |200] 248 | 296 | 58.7 | 1.67
23 40 |21020] 50 | 12 | 72 | 96 | 120 | 105.6 | 101.3 ] 107.9 | 0 |200] 248 | 296 | 61.3 | 1.39

23 40 | 180 23] 50 | 14 | 58 | 86 | 50 | 674 | 62.9 | 67.4 | 0 |200] 243 | 286 | 22.9 | 1.43

23 40 |180]23] 50 | 14 | 58 | 86| 55 | 701 | 655 | 70.2 | 0 |200] 243 | 286 | 255 | 1.71

23 40 |180]23] 50 | 14 | 58 | 86 | 60 | 727 | 68.1 | 729 | 0 |200] 243 | 286 | 28.1 | 1.99

23 40 |18023] 50 | 14 | 58 | 86 | 65 | 753 | 70.7 | 75.7 | 0 |200] 243 | 286 | 30.7 | 2.24

23 40 |18023] 50 | 14 | 58 | 86 | 70 | 779 | 73.4 | 78.4 | 0 |200] 243 | 286 | 33.4 | 2.44

23 40 |18023] 50 | 14 | 58 | 86 | 75 | 805 | 76.0 | 81.2 | 0 |200] 243 | 286 | 36.0 | 2.50

23 40 | 180 23] 50 | 14 | 58 | 86 | 80 | 832 | 786 | 83.9 | 0 |200] 243 | 286 | 38.6 | 2.69

165 23 40 |18023] 50 | 14 | 58 | 86 | 85 | 858 | 81.2 | 86.7 | 0 |200]| 243 | 286 | 41.2 | 2.69
23 40 | 180 23] 50 | 14 | 58 | 86 | 90 | 884 | 838 | 89.4 | 0 |200] 243 | 286 | 43.8 | 2.61

23 40 | 180 23] 50 | 14 | 58 | 86 | 95 | 91.0 | 865 | 922 | 0 |200] 243 | 286 | 46.5 | 2.47

23 40 | 180 23] 50 | 14 | 58 | 86 | 100 | 936 | 89.1 | 94.9 | 0 |200] 243 | 286 | 49.1 | 2.26

23 40 | 180 23] 50 | 14 | 58 | 86 | 105 | 963 | 91.7 | 97.7 | 0 |200] 243 | 286 | 51.7 | 2.02

23 40 | 180 /23] 50 | 14 | 58 | 86 | 110 | 98.9 | 94.3 [ 100.4 | 0 [200] 243 | 286 | 54.3 | 1.74

23 40 |180]23] 50 | 14 | 58 | 86 | 115 | 101.5] 96.9 | 1032 | 0 |200] 243 | 286 | 56.9 | 1.46

23 40 | 180 23] 50 | 14 | 58 | 86 | 120 | 104.1| 99.6 | 1059 | 0 |200] 243 | 286 | 59.6 | 1.18

23 40 |150|2.8] 50 | 17 | 44 | 77| 50 | 654 | 60.4 | 647 | 0 |200] 238 | 277 | 20.4 | 1.70

23 40 | 150 28] 50 | 17 | 44 | 77| 55 | 68.1 | 63.0 | 67.5 | 0 |200] 238 | 277 | 23.0 | 1.98

23 40 | 150 |2.8] 50 | 17 | 44 | 77| 60 | 707 | 657 | 70.2 | 0 |200] 238 | 277 | 25.7 | 2.23

23 40 | 150 |2.8] 50 | 17 | 44 | 77| 65 | 733 | 683 | 73.0 | 0 [200] 238 | 277 | 28.3 | 2.44

166 23 40 | 150 [2.8] 50 | 17 | 44 [ 77| 70 | 750 | 709 | 75.7 | 0 |200] 238 | 277 | 30.9 | 2.50
23 40 | 150 [2.8] 50 | 17 | 44 | 77| 75 | 785 | 735 | 785 | 0 |200] 238 | 277 | 33.5 | 2.68

23 40 | 150 [2.8] 50 | 17 | 44 | 77| 80 | 812 | 761 | 81.2 | 0 |200] 238 | 277 | 36.1 | 2.68

23 40 | 150 |2.8] 50 | 17 | 44 | 77| 85 | 838 | 788 | 84.0 | 0 |200] 238 | 277 | 38.8 | 2.50

23 40 | 150 |2.8] 50 | 17 | 44 | 77| 90 | 864 | 814 | 86.7 | 0 [200] 238 | 277 | 41.4 | 2.44




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 170

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 40 | 150 |2.8] 50 | 17 | 44 | 77| 95 | 80.0 | 84.0 | 895 | 0 |200] 238 | 277 | 44.0 | 2.25

23 40 | 150 |2.8] 50 | 17 | 44 | 77 | 100 | 91.6 | 86.6 | 922 | 0 [200] 238 | 277 | 46.6 | 2.00

166 23 40 | 150 [2.8] 50 | 17 | 44 | 77 | 105 | 943 | 89.2 | 95.0 | 0 |200] 238 | 277 | 49.2 | 1.73
23 40 | 150 |2.8] 50 | 17 | 44 | 77 | 120 | 969 | 91.9 | 97.7 | 0 [200] 238 | 277 | 51.9 | 1.44

23 40 |150|2.8] 50 | 17 | 44 | 77 | 115 | 995 | 945 [ 1005 | 0 |200] 238 | 277 | 54.5 | 1.17

23 40 | 150 28] 50 | 17 | 44 | 77 | 120 | 102.1] 97.1 [ 1032 ] 0 |200] 238 | 277 | 57.1 | 0.93

23 40 |120]35] 45 | 17 | 31 | 65 | 50 | 624 | 56.8 | 60.8 | 0 |200] 233 | 265 | 16.8 | 2.09

23 40 |120]35] 45 | 17 | 31 | 65 | 55 | 650 | 59.4 | 635 | 0 |200] 233 | 265 | 19.4 | 2.32

23 40 |12035] 45 | 17 | 31 | 65 | 60 | 67.7 | 62.1 | 66.3 | 0 [200] 233 | 265 | 22.1 | 2.50

23 40 |12035] 45 | 17 | 31 | 65 | 65 | 703 | 64.7 | 69.0 | 0 |200] 233 | 265 | 24.7 | 2.62

23 40 |12035] 45 | 17 | 31 | 65| 70 | 720 | 673 | 71.8 | 0 |200] 233 | 265 | 27.3 | 2.67

23 40 |12035] 45 | 17 | 31 | 65| 75 | 755 | 69.9 | 745 | 0 |200] 233 | 265 | 29.9 | 2.61

23 40 |12035] 45 | 17 | 31 | 65| 80 | 781 | 725 | 77.3 | 0 |200] 233 | 265 | 32.5 | 2.49

167 23 40 |12035] 45 | 17 | 31 | 65| 85 | 808 | 752 | 80.0 | 0 |200] 233 265 | 35.2 | 2.31
23 40 |12035] 45 | 17 | 31 | 65 | 90 | 834 | 77.8 | 82.8 | 0 |200] 233 | 265 | 37.8 | 2.09

23 40 |12035] 45 | 17 | 31 | 65| 95 | 860 | 80.4 | 855 | 0 |200] 233 | 265 | 40.4 | 1.83

23 40 |120]35] 45 | 17 | 31 | 65 | 100 | 88.6 | 83.0 | 88.3 | 0 |200] 233 | 265 | 43.0 | 1.55

23 40 |120]35] 45 | 17 | 31 | 65| 105 | 91.2 | 856 | 91.0 | 0 |200] 233 | 265 | 45.6 | 1.28

23 40 |120]35] 45 | 17 | 31 | 65| 110 | 939 | 88.3 | 93.8 | 0 |200] 233 | 265 | 48.3 | 1.02

23 40 |120]35] 45 | 17 | 31 | 65| 115 | 965 | 90.9 | 965 | 0 |200] 233 | 265 | 50.9 | 0.79

23 40 |12035] 45 | 17 | 31 | 65 | 120 | 99.1 | 935 | 99.3 | 0 [200] 233 | 265 | 53.5 | 0.60

23 45 | 260 20| 70 | 19 | 86 [123] 50 | 705 | 66.7 | 71.7 | 0 |200] 262 | 323 | 21.7 | 1.03

23 45 | 260 [20] 70 | 19 | 86 [123] 55 | 732 | 69.4 | 745 | 0 |200] 262 | 323 | 24.4 | 1.28

168 23 45 | 260 [20] 70 | 19 | 86 [123] 60 | 758 | 720 | 77.2 | 0 |200] 262 | 323 | 27.0 | 1.56
23 45 | 260 20| 70 | 19 | 86 |123] 65 | 784 | 746 | 80.0 | 0 |200] 262 | 323 | 29.6 | 1.85

23 45 | 260 [20] 70 | 19 | 86 [123] 70 | 810 | 772 | 827 | 0 |200] 262 | 323 | 32.2 | 2.11

23 45 | 260 [2.0] 70 | 19 | 86 |123] 75 | 836 | 79.8 | 855 | 0 [200] 262 | 323 | 34.8 | 2.34




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 171

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 45 | 260 20| 70 | 19 | 86 |123] 80 | 86.3 | 825 | 882 | 0 |200] 262 | 323 | 37.5 | 2.52

23 45 | 260 [2.0] 70 | 19 | 86 |123] 85 | 88.9 | 851 | 91.0 | 0 [200] 262 | 323 | 40.1 | 2.64

23 45 | 260 [2.0] 70 | 19 | 86 [123] 90 | 915 | 87.7 | 93.7 | 0 |200] 262 | 323 | 42.7 [ 2.71

23 45 | 260 [2.0] 70 | 19 | 86 [123] 95 | 941 | 90.3 | 965 | 0 |200] 262 | 323 | 45.3 | 2.67

168 23 45 | 260 20| 70 | 19 | 86 |123] 100 | 96.7 | 92.9 | 99.2 | 0 |200] 262 | 323 | 47.9 | 2.56
23 45 | 2602.0] 70 | 19 | 86 |123] 105 | 99.4 | 956 | 1020 | 0 |200] 262 | 323 | 50.6 | 2.39

23 45 | 26020] 70 | 19 | 86 |123| 110 | 102.0] 98.2 [ 104.7 | 0 |200] 262 | 323 | 53.2 | 2.17

23 45 |26020] 70 | 19 | 86 |123| 115 | 104.6 | 100.8 | 1075 | 0 |200] 262 | 323 | 55.8 | 1.01

23 45 | 260 20| 70 | 19 | 86 |123] 120 | 107.2 | 103.4 | 1103 | 0 |200] 262 | 323 | 58.4 | 1.63

23 45 | 230/23] 70 | 21 | 71 114 ] 50 | 69.6 | 656 | 70.4 | 0 [200] 257 | 314 | 20.6 | 1.14

23 45 | 23023] 70 | 21 | 71 |114] 55 | 723 [ 682 | 732 | 0 |200] 257 | 314 | 232 | 1.41

23 45 | 23023] 70 | 21 | 71 |114] 60 | 749 | 708 | 75.9 | 0 |200] 257 | 314 | 25.8 | 1.60

23 45 | 23023] 70 | 21 | 71 |114] 65 | 775 | 734 | 787 | 0 |200] 257 | 314 | 28.4 | 1.98

23 45 | 23023] 70 | 21 | 71 [114] 70 | 801 | 76.1 | 81.4 | 0 |200] 257 | 314 | 31.1 | 2.23

23 45 | 23023] 70 | 21 | 71 114 ] 75 | 827 | 787 | 842 | 0 |200] 257 | 314 | 33.7 | 2.43

23 45 | 23023] 70 | 21 | 71 114] 80 | 854 | 81.3 | 86.9 | 0 |200] 257 | 314 | 36.3 | 2.58

169 23 45 |230]23] 70 | 21 | 71 |114] 85 | 88.0 | 83.9 | 89.7 | 0 |200] 257 | 314 | 38.9 | 2.68
23 45 |230]23] 70 | 21 | 71 |114] 90 | 906 | 865 | 92.4 | 0 |200] 257 | 314 | 415 | 2.71

23 45 |23023] 70 | 21 | 71 |114] 95 | 932 | 89.2 | 95.2 | 0 |200] 257 | 314 | 44.2 | 2.63

23 45 | 23023] 70 | 21 | 71 |114] 100 | 958 | 91.8 | 97.9 | 0 |200] 257 | 314 | 46.8 | 2.49

23 45 | 23023] 70 | 21 | 71 |114] 105 | 985 | 94.4 [ 100.7 | 0 |200] 257 | 314 | 49.4 | 2.29

23 45 | 23023] 70 | 21 | 71 [114] 120 | 101.1] 97.0 [ 103.4 | 0 |200] 257 | 314 | 52.0 | 2.05

23 45 | 23023] 70 | 21 | 71 [114] 115 | 103.7] 99.6 [ 106.2 | 0 |200] 257 | 314 | 54.6 | 1.78

23 45 | 23023] 70 | 21 | 71 |114] 120 | 106.3 | 102.3]108.9 ] 0 [200] 257 | 314 | 57.3 | 1.50

23 45 | 20027] 70 | 25 | 56 |105] 50 | 68.5 | 64.1 | 68.8 | 0 |200] 252 | 305 | 19.1 | 1.30

170 23 45 |20027] 70 | 25 | 56 [105] 55 | 71.1 | 66.7 | 71.5 | 0 |200] 252 | 305 | 21.7 | 1.58
23 45 |20027] 70 | 25 | 56 |105] 60 | 737 | 69.4 | 743 | 0 |200] 252 | 305 | 24.4 | 1.86




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 172

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 45 | 20027] 70 | 25 | 56 [105] 65 | 763 | 720 | 77.0 | 0 |200] 252 | 305 | 27.0 | 2.13

23 45 |20027] 70 | 25 | 56 [105] 70 | 789 | 746 | 79.8 | 0 |200] 252 | 305 | 29.6 | 2.36

23 45 |20027] 70 | 25 | 56 [105] 75 | 816 | 77.2 | 825 | 0 |200] 252 | 305 | 32.2 | 2.53

23 45 | 20027] 70 | 25 | 56 |105] 80 | 842 | 79.8 | 85.3 | 0 |200] 252 | 305 | 34.8 | 2.65

23 45 |200]27] 70 | 25 | 56 |105] 85 | 86.8 | 825 | 88.0 | 0 |200] 252 | 305 | 37.5 | 2.71

170 23 45 |200]27] 70 | 25 | 56 |105] 90 | 89.4 | 85.1 | 90.8 | 0 |200] 252 | 305 | 40.1 | 2.66
23 45 |200]27] 70 | 25 | 56 |105] 95 | 92.0 | 87.7 | 935 | 0 |200] 252 | 305 | 42.7 | 2.55

23 45 |200]27] 70 | 25 | 56 |105] 100 | 947 | 90.3 | 96.3 | 0 |200] 252 | 305 | 45.3 | 2.38

23 45 |20027] 70 | 25 | 56 |105| 105 | 97.3 | 92.9 | 99.0 | 0 |200] 252 | 305 | 47.9 | 2.15

23 45 | 20027] 70 | 25 | 56 |105| 110 | 99.9 | 956 [ 101.8 | 0 |200] 252 | 305 | 50.6 | 1.89

23 45 |20027] 70 | 25 | 56 |105| 115 | 1025] 98.2 [ 1045 | 0 |200] 252 | 305 | 53.2 | 1.61

23 45 | 20027] 70 | 25 | 56 |105| 120 | 105.1 ] 100.8 ] 107.3 ] 0 |200] 252 | 305 | 55.8 | 1.33

23 45 |170[31] 70 | 29 | 39 | 97 | 50 | 66.9 | 62.1 | 66.6 | 0 |200] 249 | 297 | 17.1 | 1.52

23 45 | 170 [31] 70 | 29 | 39 | 97 | 55 | 695 | 64.8 | 69.4 | 0 [200] 249 | 297 | 19.8 | 1.80

23 45 | 170[31] 70 | 29 | 39 |97 | 60 | 721 | 67.4 | 72.1 | 0 |200] 249 | 297 | 22.4 | 2.07

23 45 | 170[31] 70 | 29 | 39 |97 | 65 | 747 | 700 | 74.9 | 0 |200] 249 | 297 | 25.0 |2.31

23 45 |17032] 70 | 290 | 39 | 97 | 70 | 773 | 726 | 776 | 0 |200] 249 | 297 | 27.6 | 2.49

23 45 |17032] 70 | 29 | 39 |97 | 75 | 800 | 75.2 | 80.4 | 0 |200] 249 | 297 | 30.2 | 2.63

23 45 |170|32] 70 | 29 | 30 | 97 | 80 | 826 | 77.9 | 83.1 | 0 |200] 249 | 297 | 32.9 | 2.70

171 23 45 |17032] 70 | 29 | 39 | 97 | 85 | 852 | 805 | 85.9 | 0 |200] 249 | 297 | 35.5 | 2.66
23 45 |170[31] 70 | 29 | 39 | 97 | 90 | 878 | 83.1 | 88.6 | 0 |200] 249 | 297 | 38.1 | 2.56

23 45 | 170 [31] 70 | 29 | 30 |97 | 95 | 904 | 857 | 91.4 | 0 [200] 249 | 297 | 40.7 | 2.40

23 45 | 170[31] 70 | 29 | 39 |97 | 100 | 931 | 88.3 | 94.1 | 0 [200] 249 | 297 | 43.3 | 2.19

23 45 | 170[31] 70 | 29 | 39 |97 | 105 | 957 | 91.0 | 96.9 | 0 |200] 249 | 297 | 46.0 | 1.93

23 45 | 170[31] 70 | 29 | 39 |97 | 110 | 983 | 936 | 99.6 | 0 |200] 249 | 297 | 48.6 | 1.65

23 45 [ 170[31] 70 | 29 | 39 | 97 | 115 | 1009 ] 96.2 [ 102.4 | 0 |200] 249 | 297 | 51.2 | 1.37

23 45 | 170 [31] 70 | 29 | 39 | 97 | 120 | 1035 98.8 | 105.1] 0 [200] 249 | 297 | 53.8 | 1.10




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 173

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 45 | 140 [3.8] 51 | 19 | 38 | 75 | 50 | 64.6 | 59.4 | 63.6 | 0 |200] 237 | 275 | 14.4 | 1.82

23 45 | 140 38| 51 | 19 | 38 | 75| 55 | 672 | 62.0 | 66.3 | 0 |200] 237 | 275 | 17.0 | 2.09

23 45 | 140 38| 51 | 19 | 38 | 75 | 60 | 69.8 | 64.6 | 69.1 | 0 |200] 237 | 275 | 19.6 | 2.32

23 45 | 140 (38| 51 | 19 | 38 | 75 | 65 | 724 | 672 | 71.8 | 0 [200] 237 | 275 | 22.2 | 2.50

23 45 |1403.8] 51 | 19 | 38 | 75| 70 | 750 | 69.9 | 746 | 0 |200] 237 | 275 | 24.9 | 2.63

23 45 | 140 38| 51 | 19 | 38 | 75| 75 | 777 | 725 | 77.3 | 0 |200] 237 | 275 | 27.5 | 2.60

23 45 |1403.8] 51 | 19 | 38 | 75| 80 | 80.3 | 75.1 | 80.1 | 0 [200] 237 | 275 | 30.1 | 2.64

172 23 45 |1403.8] 51 | 19 | 38 | 75 | 85 | 829 | 77.7 | 82.8 | 0 |200] 237 | 275 | 32.7 | 2.52
23 45 | 140 38| 51 | 19 | 38 | 75 | 90 | 855 | 80.3 | 85.6 | 0 |200] 237 | 275 | 35.3 | 2.36

23 45 | 140 (38| 51 | 19 | 38 | 75 | 95 | 88.1 | 83.0 | 883 | 0 [200] 237 | 275 | 38.0 | 2.14

23 45 | 140 38| 51 | 19 | 38 | 75 | 100 | 908 | 85.6 | 91.1 | 0 |200] 237 | 275 | 40.6 | 1.88

23 45 | 140 [3.8] 51 | 19 | 38 | 75 | 105 | 934 | 88.2 | 93.8 | 0 [200] 237 | 275 | 432 | 1.60

23 45 | 140 38| 51 | 19 | 38 | 75 | 110 | 96.0 | 90.8 | 96.6 | 0 |200] 237 | 275 | 45.8 | 1.32

23 45 | 140 [3.8] 51 | 19 | 38 | 75 | 115 | 986 | 93.4 | 99.3 | 0 |200] 237 | 275 | 48.4 | 1.06

23 45 | 140 [3.8] 51 | 19 | 38 | 75 | 120 | 101.2] 96.1 [ 102.1] 0 [200] 237 | 275 | 51.1 |0.82

23 45 | 13041] 51 | 20 | 32 | 72| 50 | 636 | 582 | 623 | 0 |200] 236 | 272 | 13.2 | 1.95

23 45 |130|41] 51 | 20 | 32 | 72| 55 | 66.2 | 60.8 | 65.0 | 0 [200] 236 | 272 | 15.8 | 2.20

23 45 |13041] 51 | 20 | 32 | 72| 60 | 688 | 63.4 | 67.8 | 0 |200] 236 | 272 | 18.4 | 2.41

23 45 |13041] 51 | 20 | 32 | 72| 65 | 714 | 66.1 | 705 | 0 |200] 236 | 272 | 21.1 | 2.57

23 45 |13041] 51 | 20 | 32 | 72| 70 | 741 | 687 | 733 | 0 |200] 236 | 272 | 23.7 | 2.66

173 23 45 |130|41] 51 | 20 | 32 | 72| 75 | 767 | 723 | 76.0 | 0 |200] 236 | 272 | 26.3 | 2.66
23 45 | 13041] 51 | 20 [ 32 [ 72| 80 | 793 | 739 | 788 | 0 |200] 236 | 272 | 28.9 | 2.58

23 45 | 13041] 51 | 20 | 32 | 72| 85 | 819 | 765 | 81.5 | 0 |200] 236 | 272 | 31.5 | 2.43

23 45 | 130 |41] 51 | 20 | 32 | 72| 90 | 845 | 79.2 | 843 [ 0 [200] 236 | 272 | 34.2 | 2.24

23 45 | 130|41] 51 | 20 | 32 | 72| 95 | 872 | 818 | 87.0 | 0 [200] 236 | 272 | 36.8 | 2.00

23 45 | 13041] 51 | 20 | 32 | 72| 100 | 89.8 | 84.4 | 89.8 | 0 |200] 236 | 272 | 39.4 | 1.73

23 45 | 13041] 51 | 20 | 32 | 72 ] 105 | 924 | 87.0 | 925 | 0 |200] 236 | 272 | 42.0 | 1.45




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 174

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 45 | 130[41] 51 | 20 | 32 | 72| 120 | 950 | 89.6 | 95.3 | 0 |200] 236 | 272 | 44.6 | 1.18

173 23 45 | 13041] 51 | 20 | 32 | 72| 115 | 976 | 923 [ 98.0 | 0 |200] 236 | 272 | 47.3 | 0.93
23 45 | 13041] 51 | 20 | 32 | 72 | 120 | 100.3] 94.9 [ 100.8 | 0 [200] 236 | 272 | 49.9 | 0.71

23 50 |330]20| 80 | 19 | 113 |152| 50 | 720 | 68.6 | 73.9 | 0 |200]| 276 | 352 | 18.6 | 0.85

23 50 |330]20]| 80 | 10 | 113 |152| 55 | 746 | 71.3 | 76.7 | 0 |200] 276 | 352 | 21.3 | 1.09

23 50 |330]20] 80 | 10 | 113 |152| 60 | 773 | 739 | 79.4 | 0 |200] 276 | 352 | 23.9 | 1.36

23 50 |330]20]| 80 | 19 | 113 |152| 65 | 79.9 | 765 | 82.2 | 0 |200] 276 | 352 | 26,5 | 1.64

23 50 |330]20] 80 | 19 | 113 |152| 70 | 825 | 79.1 | 85.0 | 0 |200] 276 | 352 | 29.1 | 1.92

23 50 |330]20| 80 | 19 | 113 |152| 75 | 851 | 81.7 | 87.7 | 0 |200] 276 | 352 | 31.7 | 2.17

23 50 |330]20| 80 | 19 | 113 |152| 80 | 87.7 | 84.4 | 905 | 0 |200]| 276 | 352 | 34.4 | 2.38

174 23 50 |330]20| 80 | 19 | 113 |152| 85 | 90.4 | 87.0 | 93.2 | 0 [200] 276 | 352 | 37.0 | 2.54
23 50 |330]20| 80 | 19 | 113 |152| 90 | 93.0 | 89.6 | 96.0 | 0 |200] 276 | 352 | 39.6 | 2.64

23 50 |330]20| 80 | 19 | 113 [152| 95 | 956 | 922 | 98.7 | 0 [200] 276 | 352 | 42.2 | 2.70

23 50 |330]20| 80 | 19 | 113 [ 152 | 100 | 98.2 | 94.8 [ 101.5 | 0 [200] 276 | 352 | 44.8 | 2.64

23 50 |330]20| 80 | 19 | 113 | 152 | 105 | 1008 ] 975 | 104.2 | 0 |200] 276 | 352 | 47.5 | 2.51

23 50 |330]20| 80 | 19 | 113 | 152 | 110 | 103.5] 100.1 | 107.0 | 0 |200] 276 | 352 | 50.1 | 2.33

23 50 |330]20]| 80 | 10 | 113 | 152| 115 | 106.1 | 102.7 | 109.7 | 0 |200] 276 | 352 | 52.7 | 2.10

23 50 |330]20]| 80 | 19 | 113 | 152 120 | 108.7 ] 105.3 | 1125 | 0 |200] 276 | 352 | 55.3 | 1.85

23 50 |300]22] 80 | 21 | 99 |142| 50 | 715 | 67.9 | 73.1 | 0 |200] 271 | 342 | 17.9 | 0.92

23 50 |300]22] 80 | 21 | 99 |142| 55 | 741 | 706 | 75.9 | 0 |200] 271 | 342 | 20.6 | 1.16

23 50 |300]22| 80 | 21 | 99 |142| 60 | 767 | 732 | 786 | 0 |200| 271 | 342 | 23.2 | 1.43

23 50 |300]22] 80 | 21 | 99 |142| 65 | 793 | 758 | 81.4 | 0 |200| 271|342 | 258 | 1.72

175 23 50 |300]22] 80 | 21 | 99 |142| 70 | 820 | 78.4 | 841 | 0 |200| 271 342 | 28.4 | 1.99
23 50 |300]22| 80 | 21 | 99 |142| 75 | 846 | 81,0 | 86.9 | 0 |200] 271 | 342 | 31.0 | 2.24

23 50 |300]22] 80 | 21 | 99 |142| 80 | 872 | 837 | 89.6 | 0 |200]| 271 | 342 | 33.7 | 2.44

23 50 |300]22] 80 | 21 | 99 |142| 85 | 89.8 | 86.3 | 92.4 | 0 |200| 271 342 | 36.3 | 2.58

23 50 |300]22] 80 | 21 | 99 |142| 90 | 924 | 889 | 95.1 | 0 |200] 271 342 | 38.9 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 175

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 50 |300]22] 80 | 21 | 99 |142| 95 | 951 | 915 | 97.9 | 0 |200] 271|342 | 415 [2.71

23 50 |300]22] 80 | 21 | 99 |142| 100 | 97.7 | 94.1 [ 100.6 | 0 |200] 271 | 342 | 44.1 |2.62

175 23 50 |300]22] 80 | 21 | 99 | 142 105 | 1003 ] 96.8 | 103.4 | 0 |200]| 271 | 342 | 46.8 | 2.47
23 50 |300]22] 80 | 21 | 99 | 142 110 | 102.9] 99.4 [ 106.1 | 0 |200] 271 | 342 | 49.4 | 2.28

23 50 |300]22] 80 | 21 | 99 |142]| 115 | 1055] 102.0 | 108.9 | 0 |200] 271 | 342 | 52.0 | 2.04

23 50 |300]22] 80 | 21 | 99 | 142 120 | 108.2] 104.6 | 111.6 | 0 |200]| 271 | 342 | 54.6 | 1.77

23 50 |270]24]| 80 | 24 | 85 |132| 50 | 708 | 67.1 | 72.1 | 0 |200] 266 | 332 | 17.1 | 1.00

23 50 |270]24] 80 | 24 | 85 |132| 55 | 734 | 69.7 | 749 | 0 |200] 266 | 332 | 19.7 | 1.26

23 50 |270]24| 80 | 24 | 85 |132| 60 | 760 | 723 | 77.6 | 0 |200] 266 | 332 | 22.3 | 1.53

23 50 | 27024 80 | 24 | 85 |132| 65 | 787 | 749 | 80.4 | 0 |200] 266 | 332 | 24.9 | 1.81

23 50 |270]24| 80 | 24 | 85 |132| 70 | 813 | 775 | 831 | 0 |200] 266 | 332 | 27.5 | 2.09

23 50 |270]24| 80 | 24 | 85 |132| 75 | 839 | 80.2 | 85.9 | 0 |200] 266 | 332 | 30.2 | 2.32

23 50 |270]24| 80 | 24 | 85 |132| 80 | 865 | 82.8 | 88.6 | 0 |200] 266 | 332 | 32.8 | 2.50

176 23 50 | 27024 80 | 24 | 85 |132| 85 | 89.1 | 85.4 | 91.4 | 0 |200] 266 | 332 | 354 |2.62
23 50 |270]24| 80 | 24 | 85 |132| 90 | 918 | 88.0 | 94.1 | 0 [200] 266 | 332 | 38.0 | 2.70

23 50 |270]24] 80 | 24 | 85 |132| 95 | 944 [ 90.6 | 96.9 | 0 |200] 266 | 332 | 40.6 | 2.68

23 50 |270]24] 80 | 24 | 85 |132| 100 | 97.0 | 933 | 99.6 | 0 |200] 266 | 332 | 43.3 | 2.58

23 50 |270]24] 80 | 24 | 85 | 132 105 | 99.6 | 959 | 102.4 | 0 |200] 266 | 332 | 45.9 | 2.41

23 50 |270]24]| 80 | 24 | 85 | 132 110 | 102.2| 985 | 105.1 | 0 |200] 266 | 332 | 48.5 | 2.20

23 50 |270]24]| 80 | 24 | 85 | 132 115 | 104.9] 101.1 | 107.9 | 0 |200] 266 | 332 | 51.1 | 1.95

23 50 |270|24| 80 | 24 | 85 |132| 120 | 107.5] 103.7 | 110.6 | 0 |200] 266 | 332 | 53.7 | 1.67

23 50 |240]27] 80 | 27 | 70 |123] 50 | 700 | 66.0 | 70.9 | 0 [200] 262 | 323 | 16.0 | 1.10

23 50 |240]27] 80 | 27 | 70 |123] 55 | 726 | 686 | 73.6 | 0 |200| 262 | 323 | 18.6 | 1.37

177 23 50 |240]27] 80 | 27 | 70 |123] 60 | 752 | 712 | 76.4 | 0 |200] 262 | 323 | 21.2 | 1.65
23 50 |240]27] 80 | 27 | 70 |123] 65 | 778 | 739 | 79.2 | 0 |200] 262 | 323 | 23.9 | 1.93

23 50 |240]27] 80 | 27 | 70 |123] 70 | 804 | 765 | 81.9 | 0 |200] 262 | 323 | 26.5 | 2.19

23 50 |240]27] 80 | 27 | 70 |123| 75 | 831 | 79.1 | 84.7 | 0 [200] 262|323 | 29.1 | 2.40




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 176

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 50 |240]27] 80 | 27 | 70 |123] 80 | 857 | 81.7 | 87.4 | 0 |200]| 262 | 323 | 31.7 | 2.56

23 50 |240]27] 80 | 27 | 70 |123] 85 | 883 | 843 [ 90.2 | 0 |200] 262 | 323 | 34.3 | 2.66

23 50 |240]27] 80 | 27 | 70 |123] 90 | 909 | 87.0 | 92.9 | 0 |200] 262 | 323 | 37.0 | 2.71

23 50 |240]27] 80 | 27 | 70 |123| 95 | 935 | 89.6 | 95.7 | 0 |200] 262 | 323 | 39.6 | 2.64

177 23 50 |240]27] 80 | 27 | 70 | 123 100 | 96.2 | 92.2 | 98.4 | 0 |200] 262 | 323 | 42.2 | 2.52
23 50 |240]27] 80 | 27 | 70 | 123 105 | 98.8 | 94.8 | 101.2 | 0 |200] 262 | 323 | 44.8 | 2.33

23 50 |240]27] 80 | 27 | 70 |123| 110 | 1014 | 97.4 [ 103.9 | 0 |200] 262 | 323 | 47.4 | 2.09

23 50 |240]27] 80 | 27 | 70 | 123| 115 | 104.0] 100.1 | 106.7 | 0 |200] 262 | 323 | 50.1 | 1.83

23 50 |240]27| 80 | 27 | 70 | 123| 120 | 106.6 | 102.7 | 109.4 | 0 |200] 262 | 323 | 52.7 | 1.54

23 50 |210]31] 80 | 30 | 54 |115| 50 | 68.9 | 64.7 | 69.4 | 0 |200]| 257 | 315 | 14.7 | 1.25

23 50 |210]31] 80 | 30 | 54 |115| 55 | 715 | 67.3 | 72.1 | 0 |200]| 257 | 315 | 17.3 | 1.53

23 50 |210]31] 80 | 30 | 54 |115| 60 | 74.1 | 69.9 | 74.9 | 0 |200] 257 | 315 | 19.9 | 1.81

23 50 |210]31] 80 | 30 | 54 |115| 65 | 767 | 725 | 77.6 | 0 |200]| 257 | 315 | 22.5 | 2.08

23 50 |210]31] 80 | 30 | 54 |115| 70 | 79.4 | 75.1 | 80.4 | 0 |200] 257 | 315 | 251 |2.31

23 50 |210]31] 80 | 30 | 54 |115| 75 | 820 | 77.8 | 831 | 0 |200] 257 | 315 | 27.8 | 2.50

23 50 |210]31] 80 | 30 | 54 |115| 80 | 84.6 | 80.4 | 85.9 | 0 |200] 257 | 315 | 30.4 | 2.63

178 23 50 |210]31] 80 | 30 | 54 |115| 85 | 87.2 | 83.0 | 88.6 | 0 |200] 257 | 315 | 33.0 | 2.70
23 50 |210]3.1] 80 | 30 | 54 |115| 90 | 89.8 | 856 | 91.4 | 0 |200] 257 | 315 | 35.6 | 2.68

23 50 |210]31] 80 | 30 | 54 |115| 95 | 925 | 88.2 | 94.1 | 0 |200] 257 | 315 | 38.2 | 2.58

23 50 |210]31] 80 | 30 | 54 |115] 100 | 95.1 | 90.9 | 96.9 | 0 |200] 257 | 315 | 40.9 | 2.42

23 50 |210]31] 80 | 30 | 54 |115| 105 | 97.7 | 935 | 99.6 | 0 |200]| 257 | 315 | 435 | 2.21

23 50 |210]31] 80 | 30 | 54 |115| 110 | 1003 ] 96.1 | 102.4 | 0 |200] 257 | 315 | 46.1 | 1.95

23 50 |210]31] 80 | 30 | 54 |115| 115 | 102.9] 98.7 | 105.1 | 0 |200] 257 | 315 | 48.7 | 1.67

23 50 |210]31] 80 | 30 | 54 |115| 120 | 105.6 | 101.3 | 107.9 | 0 |200] 257 | 315 | 51.3 | 1.39

23 50 |180]36| 70 | 27 | 45 | 99 | 50 | 67.4 | 62.9 | 67.4 | 0 |200] 250 | 299 | 12.9 | 1.44

179 23 50 |180]36| 70 | 27 | 45 | 99 | 55 | 70.1 | 655 | 70.2 | 0 |200] 250 | 299 | 15.5 | 1.72
23 50 |180]36| 70 | 27 | 45 | 99 | 60 | 727 | 68.1 | 72.9 | 0 [200] 250 | 299 | 18.1 | 2.00




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 177

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 50 |180]36| 70 | 27 | 45 | 99 | 65 | 753 | 70.7 | 75.7 | 0 |200] 250 | 299 | 20.7 | 2.25

23 50 |180]36| 70 | 27 | 45 | 99 | 70 | 779 | 73.4 | 78.4 | 0 |200] 250 | 299 | 23.4 |2.45

23 50 |180]36| 70 | 27 | 45 | 99 | 75 | 805 | 76.0 | 81.2 | 0 |200] 250 | 299 | 26.0 | 2.50

23 50 |180]36| 70 | 27 | 45 | 99 | 80 | 832 | 786 | 83.9 | 0 |200] 250 | 299 | 28.6 | 2.68

23 50 |180]36] 70 | 27 | 45 | 99| 85 | 858 | 81.2 | 86.7 | 0 |200] 250 | 299 | 31.2 | 2.69

179 23 50 |180[36] 70 | 27 | 45 | 99| 90 | 88.4 | 83.8 | 89.4 | 0 |200] 250 | 299 | 33.8 | 2.60
23 50 |180]36] 70 | 27 | 45 | 99 | 95 | 91.0 | 865 | 922 | 0 |200] 250 | 299 | 36.5 | 2.46

23 50 |180]36] 70 | 27 | 45 | 99 | 100 | 936 | 89.1 | 94.9 | 0 |200] 250 | 299 | 39.1 | 2.26

23 50 |180]36| 70 | 27 | 45 | 99 | 105 | 963 | 91.7 | 97.7 | 0 |200]| 250 | 299 | 41.7 | 2.01

23 50 |180|36| 70 | 27 | 45 | 99 | 110 | 98.9 | 94.3 [ 100.4 | 0 [200] 250 | 299 | 44.3 | 1.74

23 50 |180]3.6| 70 | 27 | 45 | 99 | 115 | 101.5] 96.9 | 1032 | 0 |200] 250 | 299 | 46.9 | 1.46

23 50 | 180 /36| 70 | 27 | 45 | 99 | 120 | 104.1] 99.6 | 105.9 | 0 |200] 250 | 299 | 49.6 | 1.18

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 50 | 654 | 60.4 | 64.7 | 0 |200| 242 | 284 | 10.4 | 1.71

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 55 | 68.1 | 63.0 | 67.5 | 0 |200| 242 | 284 | 13.0 | 1.99

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 60 | 707 | 65.7 | 70.2 | 0 |200]| 242 | 284 | 15.7 | 2.24

23 50 | 150 | 44| 60 | 24 | 36 | 84| 65 | 733 | 683 | 73.0 | 0 |200| 242 | 284 | 18.3 | 2.44

23 50 | 15044 60 | 24 | 36 | 84| 70 | 750 | 709 | 75.7 | 0 |200] 242 | 284 | 20.9 | 2.50

23 50 | 15044 60 | 24 | 36 | 84| 75 | 785 | 735 | 785 | 0 |200| 242 | 284 | 23.5 | 2.68

23 50 |150|44] 60 | 24 | 36 | 84| 80 | 812 | 761 | 81.2 | 0 |200| 242 | 284 | 26.1 | 2.68

180 23 50 | 15044 60 | 24 | 36 | 84| 85 | 838 | 78.8 | 84.0 | 0 |200]| 242 | 284 | 28.8 | 2.50
23 50 | 150 | 44| 60 | 24 | 36 | 84| 90 | 86.4 | 81.4 | 86.7 | 0 |200]| 242 | 284 | 31.4 | 2.44

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 95 | 89.0 | 84.0 | 89.5 | 0 |200] 242 | 284 | 34.0 | 2.24

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 100 | 91.6 | 86.6 | 92.2 | 0 |200]| 242 | 284 | 36.6 | 2.00

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 105 | 943 | 89.2 | 95.0 | 0 |200| 242 | 284 | 39.2 | 1.72

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 110 | 96.9 | 91.9 | 97.7 | 0 |200]| 242 | 284 | 41.9 | 1.44

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 115 | 995 | 945 | 100.5 | 0 |200| 242 | 284 | 44.5 | 1.17

23 50 | 150 | 44| 60 | 24 | 36 | 84 | 120 | 102.1] 97.1 | 1032 | 0 |200]| 242 | 284 | 47.1 |0.92




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 178

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 50 |140]47] 60 | 26 | 30 | 82 | 50 | 64.6 | 59.4 | 63.6 | 0 |200| 241|282 | 9.4 |1.83

23 50 |140]47] 60 | 26 | 30 | 82 | 55 | 672 | 62.0 | 66.3 | 0 |200] 241 | 282 | 12.0 | 2.09

23 50 |140]47] 60 | 26 | 30 | 82 | 60 | 69.8 | 64.6 | 69.1 | 0 |200]| 241 | 282 | 14.6 | 2.32

23 50 |140|47] 60 | 26 | 30 | 82 | 65 | 724 | 672 | 71.8 | 0 |200| 241|282 | 17.2 | 2.51

23 50 |140]47] 60 | 26 | 30 | 82| 70 | 750 | 69.9 | 74.6 | 0 |200] 241 | 282 | 19.9 | 2.63

23 50 |140]47] 60 | 26 | 30 | 82| 75 | 777 | 725 | 773 | 0 |200] 241 | 282 | 22.5 | 2.69

23 50 |140]47] 60 | 26 | 30 | 82| 80 | 803 | 75.1 | 80.1 | 0 |200] 241 | 282 | 25.1 | 2.64

181 23 50 |140]47] 60 | 26 | 30 | 82 | 85 | 829 | 77.7 | 828 | 0 |200]| 241 | 282 | 27.7 | 2.52
23 50 |140|47| 60 | 26 | 30 | 82 | 90 | 855 | 80.3 | 85.6 | 0 |200]| 241 | 282 | 30.3 | 2.35

23 50 |140]47] 60 | 26 | 30 | 82 | 95 | 88.1 | 83.0 | 88.3 | 0 |200]| 241 | 282 | 33.0 | 2.13

23 50 |140]47| 60 | 26 | 30 | 82 | 100 | 90.8 | 856 | 91.1 | 0 |200]| 241|282 | 35.6 | 1.87

23 50 |140|47| 60 | 26 | 30 | 82 | 105 | 93.4 | 882 | 93.8 | 0 |200] 241 | 282 | 38.2 | 1.60

23 50 |140]47] 60 | 26 | 30 | 82 | 110 | 96.0 | 90.8 | 96.6 | 0 |200]| 241 | 282 | 40.8 | 1.32

23 50 |140|47] 60 | 26 | 30 | 82 | 115 | 986 | 93.4 | 99.3 | 0 |200]| 241 | 282 | 43.4 | 1.06

23 50 |140]47] 60 | 26 | 30 | 82 | 120 | 101.2] 96.1 | 102.1 | 0 |200] 241 282 | 46.1 | 0.82

23 55 |350]23| 90 | 23 | 117 |164| 50 | 723 | 69.1 | 74.4 | 0 |200] 282 | 364 | 14.1 |0.82

23 55 |350]23] 90 | 23 | 117 |164| 55 | 750 | 71.7 | 77.2 | 0 |200] 282 | 364 | 16.7 | 1.05

23 55 |350]23] 90 | 23 | 117 |164| 60 | 776 | 743 | 79.9 | 0 |200]| 282 | 364 | 19.3 | 1.31

23 55 |350]23] 90 | 23 | 117 |164| 65 | 80.2 | 76.9 | 82.7 | 0 |200] 282 | 364 | 21.9 | 1.50

23 55 |350]23] 90 | 23 | 117 |164| 70 | 828 | 795 | 85.4 | 0 |200]| 282 | 364 | 24.5 | 1.87

18 23 55 |350]23| 90 | 23 | 117 |164| 75 | 854 | 822 | 882 | 0 |200]| 282 | 364 | 27.2 | 2.13
23 55 |350]23| 90 | 23 | 117 |164| 80 | 88.1 | 84.8 | 90.9 | 0 |200]| 282 | 364 | 29.8 | 2.35

23 55 |350]23| 90 | 23 | 117 |164| 85 | 90.7 | 87.4 | 93.7 | 0 |200]| 282 | 364 | 32.4 | 251

23 55 |350]23] 90 | 23 | 117 |164| 90 | 933 | 90.0 | 96.4 | 0 |200]| 282 | 364 | 35.0 | 2.63

23 55 |350]23] 90 | 23 | 117 |164| 95 | 959 | 926 | 99.2 | 0 |200] 282 | 364 | 37.6 | 2.69

23 55 |350]23| 90 | 23 | 117 | 164 | 100 | 985 | 953 | 101.9 | 0 |200] 282 | 364 | 40.3 | 2.65

23 55 |350]23| 90 | 23 | 117 | 164 | 105 | 101.2] 97.9 | 104.7 | 0 |200] 282 | 364 | 42.9 | 2.53




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 179

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 55 |350]23| 90 | 23 | 117 | 164 | 110 | 103.8] 1005 | 107.4 | 0 |200] 282 | 364 | 455 | 2.36

182 23 55 |350]23| 90 | 23 | 117 | 164 | 115 | 106.4 | 103.1 | 1202 | 0 [200] 282 | 364 | 48.1 | 2.14
23 55 |350]23| 90 | 23 | 117 | 164 | 120 | 109.0] 105.7 | 112.9 | 0 |200] 282 | 364 | 50.7 | 1.89

23 55 |320]25| 90 | 25 | 103 |154| 50 | 71.8 | 68.4 | 73.7 | 0 |200| 277 | 354 | 13.4 | 0.88

23 55 |320]25] 90 | 25 | 103 |154| 55 | 745 | 71.0 | 76.4 | 0 |200]| 277 | 354 | 16.0 | 1.12

23 55 |320]25] 90 | 25 | 103 |154| 60 | 771 | 737 | 79.2 | 0 |200]| 277 | 354 | 18.7 | 1.38

23 55 |320]25] 90 | 25 | 103 | 154 | 65 | 79.7 | 76.3 | 81.9 | 0 |200]| 277 | 354 | 21.3 | 1.66

23 55 |320]25] 90 | 25 | 103 |154| 70 | 823 | 78.9 | 84.7 | 0 |200] 277 | 354 | 23.9 | 1.94

23 55 |320]25| 90 | 25 | 103 | 154 | 75 | 84.9 | 815 | 87.4 | 0 |200]| 277 | 354 | 26,5 | 2.20

23 55 |320]25| 90 | 25 | 103 | 154 | 80 | 87.6 | 84.1 | 90.2 | 0 |200] 277 | 354 | 29.1 | 2.40

183 23 55 |320]25| 90 | 25 | 103 |154| 85 | 90.2 | 86.8 | 92.9 | 0 |200]| 277 | 354 | 31.8 | 2.55
23 55 |320]25| 90 | 25 | 103 | 154 | 90 | 928 | 89.4 | 95.7 | 0 |200]| 277 | 354 | 34.4 | 2.65

23 55 |320]25| 90 | 25 | 103 | 154 | 95 | 954 | 92.0 | 98.4 | 0 |200| 277 | 354 | 37.0 | 2.71

23 55 |320]25| 90 | 25 | 103 | 154 | 100 | 98.0 | 946 | 101.2 | 0 |200| 277 | 354 | 39.6 | 2.63

23 55 |320]25| 90 | 25 | 103 | 154 | 105 | 100.7 | 97.2 [ 103.9 | 0 [200] 277 | 354 | 42.2 | 2.50

23 55 |320]25| 90 | 25 | 103 | 154 | 110 | 103.3] 99.9 | 106.7 | 0 |200]| 277 | 354 | 44.9 | 2.31

23 55 |320]25] 90 | 25 | 103 | 154 | 115 | 105.9 | 1025 | 109.4 | 0 |200] 277 | 354 | 47.5 | 2.08

23 55 |320]25] 90 | 25 | 103 | 154 | 120 | 108.5] 105.1 | 112.2 | 0 |200] 277 | 354 | 50.1 | 1.82

23 55 |200]27] 90 | 28 | 88 |144| 50 | 713 | 67.7 | 728 | 0 |200]| 272 | 344 | 12.7 | 0.95

23 55 |200]27] 90 | 28 | 88 |144| 55 | 739 | 703 | 755 | 0 |200] 272 | 344 | 15.3 | 1.20

23 55 |290]27] 90 | 28 | 88 |144| 60 | 765 | 729 | 783 | 0 |200| 272 | 344 | 17.9 | 1.47

23 55 |290]27] 90 | 28 | 88 |144| 65 | 79.1 | 755 | 81.1 | 0 |200| 272 | 344 | 20.5 | 1.75

184 23 55 |290]27] 90 | 28 | 88 |144| 70 | 817 | 781 | 838 | 0 |200| 272 | 344 | 23.1 | 2.03
23 55 |290]27] 90 | 28 | 88 |144| 75 | 844 | 80.8 | 86.6 | 0 |200| 272 | 344 | 25.8 | 2.27

23 55 |290]27] 90 | 28 | 88 |144| 80 | 87.0 | 83.4 | 89.3 | 0 |200| 272 | 344 | 28.4 |2.46

23 55 |290]27] 90 | 28 | 88 |144| 85 | 89.6 | 86.0 | 921 | 0 |200] 272 | 344 | 31.0 | 2.60

23 55 |290]27] 90 | 28 | 88 |144| o0 | 922 | 886 | 94.8 | 0 |200| 272 | 344 | 33.6 | 2.68




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 180

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 55 |290]27] 90 | 28 | 88 |144| 95 | 948 | 912 | 97.6 | 0 [200| 272|344 | 36.2 | 2.70

23 55 |290]27] 90 | 28 | 88 |144| 100 | 975 | 93.9 [ 100.3 | 0 |200] 272 | 344 | 38.9 | 2.61

184 23 55 |290]27] 90 | 28 | 88 |144| 105 | 100.1] 965 | 103.1 | 0 |200] 272 | 344 | 415 | 2.46
23 55 |290]27] 90 | 28 | 88 |144| 110 | 102.7] 99.1 [ 105.8 | 0 |200]| 272 | 344 | 44.1 | 2.25

23 55 |200]27] 90 | 28 | 88 |144| 115 | 105.3 ] 101.7 | 108.6 | 0 |200]| 272 | 344 | 46.7 | 2.01

23 55 |200]27] 90 | 28 | 88 |144| 120 | 107.9] 1043 ] 112.3 | 0 |200] 272 | 344 | 49.3 | 1.74

23 55 |260]31] 90 | 31 | 73 |136| 50 | 705 | 667 | 71.7 | 0 |200] 268 | 336 | 11.7 | 1.03

23 55 |260]31] 90 | 31 | 73 |136| 55 | 732 | 69.4 | 745 | 0 |200] 268 | 336 | 14.4 | 1.29

23 55 |260]31] 90 | 31 | 73 |136| 60 | 758 | 720 | 77.2 | 0 |200] 268 | 336 | 17.0 | 1.57

23 55 |260]31] 90 | 31 | 73 |136| 65 | 784 | 746 | 80.0 | 0 |200]| 268 | 336 | 19.6 | 1.86

23 55 |260]31] 90 | 31 | 73 |136| 70 | 810 | 772 | 82.7 | 0 |200]| 268 | 336 | 22.2 | 2.12

23 55 |260]31] 90 | 31 | 73 |136| 75 | 836 | 79.8 | 855 | 0 |200] 268 | 336 | 24.8 | 2.35

23 55 |260]31] 90 | 31 | 73 |136| 80 | 86.3 | 825 | 882 | 0 |200] 268 | 336 | 27.5 | 2.52

185 23 55 |260]31] 90 | 31 | 73 |136| 85 | 88.9 | 85.1 | 91.0 | 0 |200] 268 | 336 | 30.1 | 2.64
23 55 |260]31] 90 | 31 | 73 |136| 90 | 915 | 87.7 | 93.7 | 0 [200] 268 | 336 | 32.7 | 2.70

23 55 |260]31] 90 | 31 | 73 |136| 95 | 941 | 90.3 | 965 | 0 |200] 268 | 336 | 35.3 | 2.67

23 55 |260]31] 90 | 31 | 73 |136| 100 | 96.7 | 929 | 99.2 | 0 |200] 268 | 336 | 37.9 | 2.56

23 55 |260]3.1] 90 | 31 | 73 | 136 105 | 99.4 | 956 | 102.0 | 0 |200] 268 | 336 | 40.6 | 2.39

23 55 |260]31] 90 | 31 | 73 | 136 110 | 1020] 98.2 | 104.7 | 0 |200] 268 | 336 | 43.2 | 2.17

23 55 |260]31] 90 | 31 | 73 | 136 115 | 104.6 | 100.8 | 1075 | 0 |200] 268 | 336 | 45.8 | 1.01

23 55 |260]31] 90 | 31 | 73 |136| 120 | 107.2] 103.4 | 110.3 | 0 |200| 268 | 336 | 48.4 | 1.63

23 55 |230]35] 90 | 35 | 57 |128| 50 | 69.6 | 65.6 | 70.4 | 0 |200| 264 | 328 | 10.6 | 1.15

23 55 |230]35| 90 | 35 | 57 |128| 55 | 723 | 682 | 732 | 0 |200] 264 | 328 | 13.2 | 1.42

186 23 55 |230]35| 90 | 35 | 57 |128| 60 | 749 | 70.8 | 75.9 | 0 |200] 264 | 328 | 15.8 | 1.70
23 55 |230]35| 90 | 35 | 57 |128| 65 | 775 | 73.4 | 787 | 0 |200]| 264 | 328 | 18.4 | 1.98

23 55 |230]35| 90 | 35 | 57 |128| 70 | 80.1 | 76.1 | 81.4 | 0 |200] 264 | 328 | 21.1 | 2.23

23 55 |230]35| 90 | 35 | 57 |128| 75 | 827 | 78.7 | 842 | 0 |200] 264 | 328 | 23.7 | 2.43




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 181

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 55 |230]35| 90 | 35 | 57 |128| 80 | 854 | 81.3 | 86.9 | 0 |200| 264 | 328 | 26.3 | 2.58

23 55 |230]35| 90 | 35 | 57 |128| 85 | 88.0 | 83.9 | 89.7 | 0 |200] 264 | 328 | 28.9 | 2.68

23 55 |230]35| 90 | 35 | 57 |128| 90 | 90.6 | 865 | 92.4 | 0 |200] 264 | 328 | 31.5 | 2.70

23 55 |230]35| 90 | 35 | 57 |128| 95 | 932 | 89.2 | 952 | 0 |200] 264 | 328 | 34.2 | 2.63

186 23 55 |230]35] 90 | 35 | 57 | 128 100 | 958 | 91.8 | 97.9 | 0 |200] 264 | 328 | 36.8 | 2.49
23 55 |230]35] 90 | 35 | 57 | 128 105 | 985 | 94.4 [ 100.7 | 0 |200] 264 | 328 | 39.4 | 2.29

23 55 |230]35] 90 | 35 | 57 |128| 110 | 101.1] 97.0 | 103.4 | 0 |200] 264 | 328 | 42.0 | 2.05

23 55 |230]35] 90 | 35 | 57 |128| 115 | 103.7 ] 99.6 | 106.2 | 0 |200] 264 | 328 | 44.6 | 1.78

23 55 |230]35| 90 | 35 | 57 | 128 | 120 | 106.3 | 102.3 ] 108.9 | 0 |200] 264 | 328 | 47.3 | 1.50

23 55 |200]40] 90 | 41 | 40 |121| 50 | 685 | 64.1 | 68.8 | 0 200|260 | 321 | 9.1 |1.31

23 55 |200]40] 90 | 41 | 40 |121| 55 | 711 ] 667 | 715 | 0 |200] 260 | 321 | 11.7 | 1.50

23 55 |200]40] 90 | 41 | 40 |121| 60 | 737 | 69.4 | 743 | 0 |200| 260 | 321 | 14.4 | 1.88

23 55 |200]40] 90 | 41 | 40 |121] 65 | 763 | 720 | 77.0 | 0 [200]| 260 | 321 | 17.0 | 2.14

23 55 |200]40] 90 | 41 | 40 |121| 70 | 789 | 746 | 79.8 | 0 |200] 260 | 321 | 19.6 | 2.36

23 55 |200]40] 90 | 41 | 40 |121| 75 | 816 | 772 | 825 | 0 |200] 260 | 321 | 22.2 | 2.53

23 55 |200]40] 90 | 41 | 40 |121| 80 | 842 | 79.8 | 853 | 0 |200] 260 | 321 | 24.8 | 2.65

187 23 55 |200]40] 90 | 41 | 40 |121| 85 | 868 | 825 | 88.0 | 0 |200] 260 | 321 | 275 | 2.71
23 55 |200]40] 90 | 41 | 40 |121] 90 | 89.4 | 85.1 | 90.8 | 0 |200] 260 | 321 | 30.1 | 2.66

23 55 |200]40] 90 | 41 | 40 |121] 95 | 920 | 87.7 | 935 | 0 |200] 260 | 321 | 32.7 | 2.55

23 55 |200]40] 90 | 41 | 40 |121] 100 | 947 | 90.3 | 96.3 | 0 |200] 260 | 321 | 35.3 | 2.38

23 55 |200]40] 90 | 41 | 40 |121] 105 | 973 | 92.9 | 99.0 | 0 |200] 260 | 321 | 37.9 | 2.15

23 55 |200]40] 90 | 41 | 40 |121] 110 | 99.9 | 956 | 101.8 | 0 |200] 260 | 321 | 40.6 | 1.89

23 55 |200]40] 90 | 41 | 40 |121| 115 | 1025] 98.2 | 1045 | 0 |200] 260 | 321 | 43.2 | 1.61

23 55 |200]40] 90 | 41 | 40 |121| 120 | 105.1] 100.8 ] 107.3 ] 0 |200] 260 | 321 | 45.8 | 1.33

23 55 | 170 47| 70 | 29 | 39 | 97 | 50 | 66.9 | 62.1 | 66.6 | 0 |200] 249 | 297 | 7.1 | 152

188 23 55 | 170 47| 70 | 20 | 39 | 97 | 55 | 695 | 64.8 | 69.4 | 0 |200]| 249 | 2907 | 9.8 |1.80
23 55 | 170 47| 70 | 20 | 39 | 97 | 60 | 721 | 67.4 | 72.1 | 0 |200] 249 | 297 | 12.4 | 2.07




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 182

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 55 | 170 47| 70 | 29 | 39 | 97 | 65 | 747 | 700 | 74.9 | 0 |200] 249 | 297 | 15.0 | 2.31

23 55 | 170 47| 70 | 20 | 39 |97 | 70 | 773 | 726 | 77.6 | 0 |200] 249 | 297 | 17.6 | 2.49

23 55 | 170 47| 70 | 29 | 39 | 97 | 75 | 800 | 752 | 80.4 | 0 |200] 249 | 297 | 20.2 | 2.63

23 55 | 170 47| 70 | 20 | 39 |97 | 80 | 826 | 77.0 | 831 | 0 [200] 249 | 207 | 22.9 | 2.70

23 55 |170]47] 70 | 20 | 39 | 97| 85 | 852 | 805 | 85.9 | 0 |200] 249 | 297 | 255 | 2.66

188 23 55 |170]47] 70 | 20 | 39 | 97| 90 | 878 | 83.1 | 88.6 | 0 |200] 249 | 297 | 28.1 | 2.56
23 55 |170]47] 70 | 290 | 39 | 97 | 95 | 90.4 | 85.7 | 91.4 | 0 |200] 249 | 297 | 30.7 | 2.40

23 55 |170]47] 70 | 29 | 39 | 97 | 100 | 93.1 | 88.3 | 94.1 | 0 |200] 249 | 297 | 33.3 | 2.19

23 55 | 170 47| 70 | 29 | 39 | 97 | 105 | 957 | 91.0 | 96.9 | 0 |200]| 249 | 297 | 36.0 | 1.93

23 55 | 170 47| 70 | 29 | 39 | 97 | 110 | 983 | 936 | 99.6 | 0 |200]| 249 | 297 | 38.6 | 1.65

23 55 | 170 47| 70 | 29 | 39 | 97 | 115 | 1009 ] 96.2 [ 102.4 | 0 |200]| 249 | 297 | 41.2 | 1.37

23 55 | 170 47| 70 | 29 | 39 | 97 | 120 | 1035] 98.8 [ 105.1 | 0 [200] 249 | 297 | 43.8 | 1.10

23 55 |160|50| 70 | 31 | 34 | 95 | 50 | 66.2 | 61.3 | 65.7 | 0 |200| 247 | 295 | 6.3 | 161

23 55 |160|50| 70 | 31 | 34 | 95 | 55 | 68.8 | 64.0 | 685 | 0 |200| 247 | 295 | 9.0 |1.90

23 55 |160|50| 70 | 31 | 34 | 95 | 60 | 714 | 66.6 | 71.2 | 0 |200] 247 | 295 | 11.6 | 2.16

23 55 |160|50| 70 | 31 | 34 | 95 | 65 | 740 | 69.2 | 74.0 | 0 |200] 247 | 295 | 14.2 | 2.38

23 55 |160|50] 70 | 31 | 34 | 95| 70 | 767 | 71.8 | 76.7 | 0 |200] 247 | 295 | 16.8 | 2.54

23 55 |160]50] 70 | 31 | 34 | 95| 75 | 793 | 744 | 795 | 0 |200] 247 | 295 | 19.4 | 2.65

23 55 |160|50] 70 | 31 | 34 | 95| 80 | 819 | 77.1 | 82.2 | 0 |200] 247 | 295 | 22.1 | 2.70

189 23 55 |160]50] 70 | 31 | 34 | 95| 85 | 845 | 79.7 | 85.0 | 0 |200] 247 | 295 | 24.7 | 2.63
23 55 |160|50| 70 | 31 | 34 | 95| 90 | 871 | 823 | 87.7 | 0 |200] 247 | 295 | 27.3 | 2.51

23 55 |160]50| 70 | 31 | 34 | 95| 95 | 89.8 | 84.9 | 905 | 0 |200] 247 | 295 | 29.9 |2.33

23 55 |160|50| 70 | 31 | 34 | 95 | 100 | 92.4 | 875 | 932 | 0 |200] 247 | 295 | 32.5 | 2.10

23 55 |160|50| 70 | 31 | 34 | 95 | 105 | 950 | 90.2 | 96.0 | 0 |200] 247 | 295 | 35.2 | 1.84

23 55 |160|50| 70 | 31 | 34 | 95 | 110 | 976 | 92.8 | 98.7 | 0 |200] 247 | 295 | 37.8 | 1.56

23 55 |160]50| 70 | 31 | 34 | 95 | 115 | 1002 | 95.4 | 101.5 | 0 |200] 247 | 295 | 40.4 | 1.28

23 55 |160|50| 70 | 31 | 34 | 95 | 120 | 102.9] 98.0 | 104.2 | 0 |200] 247 | 295 | 43.0 | 1.02




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 183

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 60 |340]28| 90 | 24 | 113 [160| 50 | 722 | 68.9 | 742 | 0 [200| 280 | 360 | 8.9 |0.84

23 60 |340]28| 90 | 24 | 113 |160| 55 | 748 | 715 | 76.9 | 0 |200| 280 | 360 | 11.5 | 1.08

23 60 |340]28| 90 | 24 | 113 [160| 60 | 77.4 | 741 | 79.7 | 0 |200] 280 | 360 | 14.1 | 1.34

23 60 |340]28| 90 | 24 | 113 |160| 65 | 80.0 | 76.7 | 825 | 0 |200| 280 | 360 | 16.7 | 1.62

23 60 |340]28] 90 | 24 | 113 |160| 70 | 827 | 79.3 | 85.2 | 0 |200] 280 | 360 | 19.3 | 1.90

23 60 |340]28] 90 | 24 | 113 |160| 75 | 853 | 82.0 | 88.0 | 0 |200] 280 | 360 | 22.0 | 2.15

23 60 |340]28] 90 | 24 | 113 |160| 80 | 87.9 | 846 | 90.7 | 0 |200] 280 | 360 | 24.6 | 2.37

190 23 60 |340]28| 90 | 24 | 113 |160| 85 | 905 | 87.2 | 935 | 0 |200] 280 | 360 | 27.2 | 2.53
23 60 |340|28| 90 | 24 | 113 |160| 90 | 93.1 | 89.8 | 96.2 | 0 |200] 280 | 360 | 29.8 | 2.64

23 60 |340]28| 90 | 24 | 113 [160| 95 | 958 | 92.4 | 99.0 | 0 [200] 280 | 360 | 32.4 | 2.70

23 60 |340]28| 90 | 24 | 113 | 160 | 100 | 98.4 | 95.1 [ 101.7 | 0 |200] 280 | 360 | 35.1 | 2.65

23 60 |340]28| 90 | 24 | 113 | 160 | 105 | 101.0] 97.7 [ 1045 | 0 |200] 280 | 360 | 37.7 | 2.52

23 60 |340]28| 90 | 24 | 113 | 160 | 110 | 103.6 | 100.3 | 107.2 | 0 |200] 280 | 360 | 40.3 | 2.35

23 60 |340]28| 90 | 24 | 113 | 160 | 115 | 106.2] 102.9 | 110.0 | 0 |200] 280 | 360 | 42.9 | 2.12

23 60 |340]28| 90 | 24 | 113 | 160 | 120 | 108.9] 1055 ] 112.7 | 0 |200]| 280 | 360 | 45.5 | 1.87

23 60 |310]30] 90 | 26 | 98 |151| 50 | 717 | 682 | 73.4 | 0 [200| 275|351 | 8.2 |0.90

23 60 |310]30] 90 | 26 | 98 |151| 55 | 743 | 70.8 | 76.2 | 0 |200] 275 | 351 | 10.8 | 1.14

23 60 |310]30] 90 | 26 | 98 |151| 60 | 769 | 73.4 | 78.9 | 0 |200]| 275 | 351 | 13.4 | 1.41

23 60 |310]30] 90 | 26 | 98 |151| 65 | 795 | 76.0 | 81.7 | 0 |200]| 275 | 351 | 16.0 | 1.69

23 60 |310]30] 90 | 26 | 98 |151| 70 | 821 | 787 | 84.4 | 0 |200]| 275 351 | 18.7 | 1.97

101 23 60 |310]30| 90 | 26 | 98 |151| 75 | 848 | 81.3 | 87.2 | 0 |200| 275 | 351 | 21.3 | 2.22
23 60 |310]30] 90 | 26 | 98 |151| 80 | 87.4 | 83.9 | 89.9 | 0 |200| 275 | 351 | 23.9 | 2.42

23 60 |310]30] 90 | 26 | 98 |151| 85 | 90.0 | 865 | 92.7 | 0 |200]| 275 | 351 | 26.5 | 2.57

23 60 |310]30] 90 | 26 | 98 |151| 90 | 926 | 89.1 | 95.4 | 0 |200] 275 | 351 | 29.1 | 2.66

23 60 |310]30] 90 | 26 | 98 |151| 95 | 952 | 91.8 | 982 | 0 |200| 275 351 | 31.8 |2.71

23 60 |310]30] 90 | 26 | 98 |151| 100 | 97.9 | 94.4 [ 100.9 | 0 |200] 275 | 351 | 34.4 | 2.63

23 60 |310]30] 90 | 26 | 98 |151| 105 | 1005] 97.0 | 103.7 | 0 |200]| 275 | 351 | 37.0 | 2.49




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 184

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 60 |310]30| 90 | 26 | 98 |151| 110 | 103.1] 99.6 | 106.4 | 0 |200] 275 | 351 | 39.6 | 2.30

191 23 60 |310]30| 90 | 26 | 98 |151| 115 | 105.7 ] 102.2 ] 109.2 | 0 |200] 275 | 351 | 42.2 | 2.06
23 60 |310]30| 90 | 26 | 98 |151| 120 | 108.3]104.9 | 112.9 | 0 [200] 275 | 351 | 44.9 | 1.80

23 60 |280]34| 90 | 20 | 83 |141| 50 | 710 | 67.4 | 725 | 0 |200] 271|341 | 7.4 [o0.97

23 60 |280]34] 90 | 20 | 83 |141| 55 | 737 | 700 | 75.2 | 0 |200] 271 | 341 | 10.0 | 1.23

23 60 |280]34] 90 | 20 | 83 |141| 60 | 763 | 726 | 78.0 | 0 |200] 271 | 341 | 12.6 | 1.50

23 60 |280]34| 90 | 20 | 83 |141| 65 | 789 | 752 | 80.7 | 0 |200| 271|341 | 152 | 1.78

23 60 |280]34| 90 | 29 | 83 |141| 70 | 815 | 779 | 835 | 0 |200]| 271 | 341 | 17.9 | 2.06

23 60 |280]34| 90 | 29 | 83 |141| 75 | 84.1 | 805 | 86.2 | 0 |200| 271 | 341 | 20.5 | 2.29

23 60 |280]34| 90 | 29 | 83 |141| 80 | 86.8 | 83.1 | 89.0 | 0 |200| 271 | 341 | 23.1 | 2.48

192 23 60 |280]34| 90 | 29 | 83 |141| 85 | 89.4 | 857 | 91.7 | 0 |200| 271|341 | 257 | 2.61
23 60 |280]34| 90 | 29 | 83 |141| 90 | 920 | 883 | 945 | 0 |200| 271 | 341 | 28.3 | 2.60

23 60 |280]34| 90 | 29 | 83 |141| 95 | 946 | 91.0 | 97.2 | 0 |200] 271 | 341 | 31.0 | 2.60

23 60 |280]34| 90 | 29 | 83 |141| 100 | 97.2 | 93.6 | 100.0 | 0 |200] 271 | 341 | 33.6 | 2.50

23 60 |280]34| 90 | 29 | 83 |141| 105 | 99.9 | 96.2 [ 102.7 | 0 |200] 271 | 341 | 36.2 | 2.43

23 60 |280]34| 90 | 29 | 83 |141| 110 | 1025] 98.8 | 1055 | 0 |200] 271 | 341 | 38.8 | 2.23

23 60 |280]34| 90 | 20 | 83 |141| 115 | 105.1 | 101.4 | 108.2 | 0 |200]| 271 | 341 | 41.4 | 1.98

23 60 |280[34| 90 | 20 | 83 | 141 120 | 107.7] 104.1 ] 1212.0 | 0 |200] 271 | 341 | 44.1 | 1.70

23 60 |250]38] 90 | 32 | 68 |133| 50 | 703 | e6.4 | 71.3 | 0 |200] 266 | 333 | 6.4 |1.07

23 60 |250]38] 90 | 32 | 68 |133| 55 | 729 | 69.0 | 741 | 0 |200] 266 | 333 | 9.0 |1.34

23 60 |250]38| 90 | 32 | 68 |133| 60 | 755 | 71.6 | 76.8 | 0 |200] 266 | 333 | 11.6 | 1.62

23 60 |250]38| 90 | 32 | 68 |133| 65 | 781 | 742 | 79.6 | 0 |200] 266 | 333 | 14.2 | 1.90

193 23 60 |250]38| 90 | 32 | 68 |133| 70 | 807 | 76.9 | 82.3 | 0 |200] 266 | 333 | 16.9 | 2.16
23 60 |250]38| 90 | 32 | 68 |133| 75 | 834 | 795 | 85.1 | 0 |200] 266 | 333 | 19.5 | 2.38

23 60 |250]38| 90 | 32 | 68 |133| 80 | 86.0 | 82.1 | 87.8 | 0 |200] 266 | 333 | 22.1 | 2.54

23 60 |250]38| 90 | 32 | 68 |133| 85 | 88.6 | 84.7 | 90.6 | 0 |200] 266 | 333 | 24.7 | 2.65

23 60 |250]38| 90 | 32 | 68 |133| 90 | 912 | 87.3 | 93.3 | 0 |200] 266 | 333 | 27.3 | 2.71




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 185

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 60 |250]38| 90 | 32 | 68 |133| 95 | 938 | 90.0 | 96.1 | 0 |200] 266 | 333 | 30.0 | 2.66

23 60 |250]38| 90 | 32 | 68 |133| 100 | 965 | 926 | 98.8 | 0 |200] 266 | 333 | 32.6 | 2.54

103 23 60 |250]38| 90 | 32 | 68 |133| 105 | 99.1 | 952 [ 101.6 | 0 |200] 266 | 333 | 35.2 | 2.36
23 60 |250]38| 90 | 32 | 68 |133| 110 | 101.7] 97.8 | 104.3 | 0 |200] 266 | 333 | 37.8 | 2.13

23 60 |250]38] 90 | 32 | 68 |133| 115 | 104.3] 100.4 | 107.1 | 0 |200] 266 | 333 | 40.4 | 1.87

23 60 |250]38] 90 | 32 | 68 |133| 120 | 106.9] 103.1 | 109.8 | 0 |200] 266 | 333 | 43.1 | 1.5

23 60 |220]43] 90 | 37 | 51 |125| 50 | 69.3 | 65.1 | 69.9 | 0 |200] 263|325 | 5.1 |1.20

23 60 |220]43] 90 | 37 | 51 |125| 55 | 710 | 67.8 | 727 | 0 |200| 263 | 325 | 7.8 | 147

23 60 |220]43| 90 | 37 | 51 |125| 60 | 745 | 70.4 | 75.4 | 0 |200]| 263 | 325 | 10.4 | 1.76

23 60 |220]43] 90 | 37 | 51 |125| 65 | 771 | 730 | 782 | 0 |200] 263 | 325 | 13.0 | 2.03

23 60 |220]43] 90 | 37 | 51 |125| 70 | 798 | 756 | 80.9 | 0 |200] 263 325 | 15.6 | 2.27

23 60 |220]43] 90 | 37 | 51 |125| 75 | 824 | 782 | 837 | 0 |200| 263 325 | 18.2 | 2.47

23 60 |220]43] 90 | 37 | 51 |125| 80 | 850 | 80.9 | 86.4 | 0 |200] 263 325 | 20.9 | 2.60

194 23 60 |220]43] 90 | 37 | 51 |125| 85 | 876 | 835 | 89.2 | 0 |200] 263 | 325 | 23.5 | 2.60
23 60 |220]43] 90 | 37 | 51 |125| 90 | 902 | 86.1 | 91.9 | 0 |200]| 263 325 | 26.1 | 2.60

23 60 |220]43] 90 | 37 | 51 |125| 95 | 929 | 887 | 94.7 | 0 [200]| 263 325 | 28.7 | 2.60

23 60 |220]43] 90 | 37 | 51 |125| 100 | 955 | 913 | 97.4 | 0 |200] 263 | 325 | 31.3 | 2.46

23 60 |220]43] 90 | 37 | 51 |125]| 105 | 98.1 | 94.0 | 100.2 | 0 |200] 263 | 325 | 34.0 | 2.25

23 60 |220]43] 90 | 37 | 51 |125]| 110 | 100.7 | 96.6 | 102.9 | 0 |200] 263 | 325 | 36.6 | 2.00

23 60 |220]43] 90 | 37 | 51 |125]| 115 | 103.3] 99.2 | 105.7 | 0 |200] 263 | 325 | 39.2 | 1.73

23 60 |220]43| 90 | 37 | 51 |125| 120 | 106.0 | 101.8 | 108.4 | 0 |200] 263 | 325 | 41.8 | 1.44

23 60 | 190 |50| 80 | 34 | 43 |110| 50 | 68.0 | 635 | 68.1 | 0 |200| 255 | 310 | 3.5 | 1.37

23 60 | 190 |50| 80 | 34 | 43 |110| 55 | 706 | 66.1 | 70.9 | 0 |200| 255 | 310 | 6.1 | 1.65

105 23 60 | 190 |50| 80 | 34 | 43 |110| 60 | 732 | 68.8 | 73.6 | 0 |200| 255 | 310 | 8.8 |1.93
23 60 | 190 |50| 80 | 34 | 43 |110| 65 | 758 | 71.4 | 76.4 | 0 |200] 255 | 310 | 11.4 | 2.19

23 60 | 190 |50| 80 | 34 | 43 |110| 70 | 785 | 74.0 | 79.1 | 0 [200] 255 | 310 | 14.0 | 2.40

23 60 | 190 |50| 80 | 34 | 43 |110| 75 | 811 | 766 | 81.9 | 0 |200] 255 | 310 | 16.6 | 2.56




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 186

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 60 | 190 |50| 80 | 34 | 43 |110| 80 | 837 | 79.2 | 84.6 | 0 |200] 255 | 310 | 19.2 | 2.67

23 60 | 190 |50| 80 | 34 | 43 |110| 85 | 86.3 | 81.9 | 87.4 | 0 |200]| 255 | 310 | 21.9 | 2.71

23 60 | 190 |50| 80 | 34 | 43 |110| 90 | 88.9 | 845 | 90.1 | 0 |200] 255 | 310 | 24.5 | 2.63

23 60 | 190 |50 80 | 34 | 43 |110| 95 | 916 | 87.1 | 92.9 | 0 |200] 255 | 310 | 27.1 | 2.51

195 23 60 | 190 |50 80 | 34 | 43 |110| 100 | 942 | 89.7 | 95.6 | 0 |200] 255 | 310 | 29.7 | 2.32
23 60 | 19050 80 | 34 | 43 |110]| 105 | 968 | 923 | 98.4 | 0 |200] 255 | 310 | 32.3 | 2.09

23 60 | 190 |50 80 | 34 | 43 |110| 120 | 99.4 | 95.0 | 101.1 | 0 |200] 255 | 310 | 35.0 | 1.82

23 60 | 190 |50 80 | 34 | 43 |110| 115 | 1020 | 97.6 | 103.9 | 0 |200] 255 | 310 | 37.6 | 1.54

23 60 | 190 |50 80 | 34 | 43 |110| 120 | 104.7 | 100.2 | 106.6 | 0 |200] 255 | 310 | 40.2 | 1.26

23 60 |170|56| 80 | 38 | 31 |106| 50 | 66.9 | 62.1 | 66.6 | 0 |200| 253 | 306 | 2.1 | 153

23 60 |170|56| 80 | 38 | 31 |106| 55 | 69.5 | 64.8 | 69.4 | 0 |200| 253 | 306 | 4.8 | 181

23 60 |170|56| 80 | 38 | 31 |106| 60 | 721 | 67.4 | 72.1 | 0 |200| 253 | 306 | 7.4 |2.08

23 60 |170|56| 80 | 38 | 31 |106| 65 | 747 | 70.0 | 749 | 0 |200]| 253 | 306 | 10.0 | 2.31

23 60 |170|56| 80 | 38 | 31 |106| 70 | 773 | 726 | 77.6 | 0 |200]| 253 | 306 | 12.6 | 2.50

23 60 |170|56| 80 | 38 | 31 |106| 75 | 80.0 | 752 | 80.4 | 0 |200]| 253 | 306 | 15.2 | 2.63

23 60 |170|56| 80 | 38 | 31 |106| 80 | 826 | 77.9 | 83.1 | 0 |200]| 253 | 306 | 17.9 | 2.69

196 23 60 |170|56] 80 | 38 | 31 |106| 85 | 852 | 805 | 85.9 | 0 |200] 253 | 306 | 20.5 | 2.66
23 60 |170|56] 80 | 38 | 31 |106| 90 | 87.8 | 83.1 | 88.6 | 0 |200] 253 | 306 | 23.1 | 2.56

23 60 |170|56] 80 | 38 | 31 |106| 95 | 90.4 | 857 | 91.4 | 0 |200] 253 | 306 | 25.7 | 2.40

23 60 |170|56] 80 | 38 | 31 |106| 100 | 93.1 | 88.3 | 94.1 | 0 |200] 253 | 306 | 28.3 | 2.19

23 60 |170|56| 80 | 38 | 31 |106| 105 | 957 | 91.0 | 96.9 | 0 |200]| 253 | 306 | 31.0 | 1.93

23 60 | 170 |56| 80 | 38 | 31 |106| 110 | 98.3 | 93.6 | 99.6 | 0 |200]| 253 | 306 | 33.6 | 1.65

23 60 | 170 |56| 80 | 38 | 31 |106| 115 | 1009 | 96.2 | 102.4 | 0 |200] 253 | 306 | 36.2 | 1.37

23 60 | 170 |56| 80 | 38 | 31 |106| 120 | 103.5] 98.8 | 105.1 | 0 |200| 253 | 306 | 38.8 | 1.11

23 65 |330]34] 1200 | 30 | 102 |163| 50 | 720 | 68.6 | 73.9 | 0 |200| 281 | 363 | 3.6 | 0.86

197 23 65 |330]34| 100 | 30 | 102 |163| 55 | 746 | 71.3 | 76.7 | 0 |200| 281|363 | 6.3 |1.10
23 65 |330]34] 1200 | 30 | 102 |163| 60 | 773 | 739 | 79.4 | 0 |200| 281 | 363 | 8.9 |1.37




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 187

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 65 |330]34| 100 | 30 | 102 |163| 65 | 79.9 | 765 | 82.2 | 0 |200] 281 | 363 | 11.5 | 1.64

23 65 |330]34] 1200 | 30 | 102 |163| 70 | 825 | 79.1 | 85.0 | 0 |200]| 281 | 363 | 14.1 | 1.92

23 65 |330]34] 1200 | 30 | 102 |163| 75 | 851 | 81.7 | 87.7 | 0 |200]| 281 | 363 | 16.7 | 2.18

23 65 |330]34] 1200 | 30 | 102 |163| 80 | 87.7 | 84.4 | 905 | 0 |200] 281 | 363 | 19.4 | 2.39

23 65 |330]34] 1200 | 30 | 102 |163| 85 | 90.4 | 87.0 | 93.2 | 0 |200] 281 | 363 | 22.0 | 2.54

197 23 65 |330]34] 1200 | 30 | 102 |163| 90 | 93.0 | 89.6 | 96.0 | 0 |200] 281 | 363 | 24.6 | 2.64
23 65 |330]34] 1200 | 30 | 102 |163| 95 | 956 | 922 | 98.7 | 0 |200] 281 | 363 | 27.2 | 2.70

23 65 |330]34] 1200 | 30 | 102 | 163| 100 | 98.2 | 94.8 | 101.5 | 0 |200] 281 | 363 | 29.8 | 2.64

23 65 |330]34] 100 | 30 | 102 | 163 | 105 | 1008 | 975 | 104.2 | 0 |200] 281 | 363 | 32.5 | 2.51

23 65 |330]34] 100 | 30 | 102 | 163 | 110 | 103.5] 100.1 | 107.0 | 0 |200] 281 | 363 | 35.1 | 2.33

23 65 |330]34 100 | 30 | 102 | 163 | 115 | 106.1] 102.7 | 109.7 | 0 [200] 281 | 363 | 37.7 | 2.10

23 65 |330]34] 200 | 30 | 102 | 163 | 120 | 108.7 ] 1053 | 1125 | 0 |200] 281 | 363 | 40.3 | 1.85

23 65 |300]37] 100 | 33 | 87 |154| 50 | 715 | 67.9 | 73.1 | 0 |200| 277 | 354 | 2.9 |0.93

23 65 |300]37) 100 | 33 | 87 |154| 55 | 741 | 706 | 75.9 | 0 |200| 277 | 354 | 5.6 |1.17

23 65 |300]37] 100 | 33 | 87 |154| 60 | 767 | 732 | 786 | 0 |200| 277 | 354 | 8.2 |1.44

23 65 |300]37) 100 | 33 | 87 |154| 65 | 793 | 758 | 81.4 | 0 |200| 277 | 354 | 10.8 | 1.72

23 65 |300]37] 100 33 | 87 |154| 70 | 82.0 | 78.4 | 841 | 0 |200] 277 | 354 | 13.4 | 2.00

23 65 |300]37] 100 33 | 87 |154| 75 | 846 | 81.0 | 86.9 | 0 |200] 277 | 354 | 16.0 | 2.24

23 65 |300]37] 100 33 | 87 |154| 80 | 87.2 | 83.7 | 89.6 | 0 |200] 277 | 354 | 18.7 | 2.44

198 23 65 |300]37] 100 33 | 87 |154| 85 | 89.8 | 86.3 | 92.4 | 0 |200] 277 | 354 | 21.3 | 2.58
23 65 |300]37] 100 | 33 | 87 |154| 90 | 924 | 88.9 | 95.1 | 0 |200]| 277 | 354 | 23.9 | 2.67

23 65 |300]37] 100 | 33 | 87 |154| 95 | 951 | 915 | 97.9 | 0 |200]| 277 | 354 | 26,5 | 2.70

23 65 |300]3.7] 100 | 33 | 87 |154| 100 | 97.7 | 94.1 [ 100.6 | 0 |200] 277 | 354 | 29.1 | 2.61

23 65 |300]3.7] 100 | 33 | 87 |154| 105 | 1003 ] 96.8 | 103.4 | 0 |200]| 277 | 354 | 31.8 | 2.47

23 65 |300]3.7] 100 | 33 | 87 |154| 110 | 102.9] 99.4 | 106.1 | 0 |200]| 277 | 354 | 34.4 | 2.27

23 65 |300]3.7] 100 | 33 | 87 |154| 115 | 105.5] 102.0 | 108.9 | 0 |200]| 277 | 354 | 37.0 | 2.03

23 65 |300]3.7] 100 | 33 | 87 |154| 120 | 108.2] 104.6 | 111.6 | 0 |200| 277 | 354 | 39.6 | 1.77




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 188

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 65 | 27041100 | 37 | 71 |145| 50 | 708 | 67.1 | 72.1 | 0 |200] 273|345 | 2.1 [101

23 65 | 27041100 | 37 | 71 |145| 55 | 734 | 69.7 | 749 | 0 |200] 273 | 345 | 4.7 |1.26

23 65 |270|41] 100 | 37 | 71 |145| 60 | 760 | 723 | 77.6 | 0 |200| 273|345 | 7.3 |1.54

23 65 | 27041100 | 37 | 71 |145| 65 | 787 | 749 | 80.4 | 0 |200] 273|345 | 9.9 |182

23 65 | 27041100 | 37 | 71 |145| 70 | 813 | 775 | 831 | 0 |200]| 273 | 345 | 12.5 | 2.09

23 65 | 27041100 | 37 | 71 |145| 75 | 839 | 80.2 | 85.9 | 0 |200] 273 | 345 | 15.2 | 2.32

23 65 |270|41] 100 | 37 | 72 |145| 80 | 865 | 82.8 | 88.6 | 0 |200]| 273 | 345 | 17.8 | 2.50

199 23 65 | 27041100 | 37 | 71 |145| 85 | 89.1 | 85.4 | 91.4 | 0 |200]| 273 | 345 | 20.4 | 2.62
23 65 |270|41| 100 | 37 | 71 |145| 90 | 918 | 88.0 | 94.1 | 0 |200]| 273|345 | 23.0 | 2.70

23 65 |270|41] 1200 | 37 | 71 |145| 95 | 944 | 906 | 96.9 | 0 |200] 273 | 345 | 256 | 2.68

23 65 |270|41] 1200 | 37 | 71 |145| 100 | 97.0 | 933 | 99.6 | 0 |200| 273 | 345 | 28.3 | 2.57

23 65 | 27041100 | 37 | 71 |145| 105 | 99.6 | 959 | 102.4 | 0 |200] 273 | 345 | 30.9 | 2.41

23 65 |270|4.1] 100 | 37 | 71 |145| 110 | 102.2] 985 | 105.1 | 0 [200] 273 | 345 | 33.5 | 2.20

23 65 |270|41] 100 | 37 | 71 |145| 115 | 104.9] 101.1 ] 207.9 | 0 [200]| 273 | 345 | 36.1 | 1.94

23 65 | 270411200 | 37 | 71 |145| 120 | 107.5]103.7 | 110.6 | 0 |200| 273 | 345 | 38.7 | 1.67

23 65 | 24046 200 | 42 | 55 |138| 50 | 700 | 66.0 | 70.9 | 0 |200| 269 | 338 | 1.0 |1.12

23 65 | 24046 100 | 42 | 55 |138| 55 | 726 | 686 | 73.6 | 0 |200| 269 | 338 | 3.6 |1.38

23 65 | 24046 100 | 42 | 55 |138| 60 | 752 | 71.2 | 76.4 | 0 |200| 269 | 338 | 6.2 | 1.66

23 65 | 240 |46 100 | 42 | 55 |138| 65 | 778 | 739 | 79.2 | 0 |200] 269 | 338 | 8.9 |1.94

23 65 | 240 |46 200 | 42 | 55 |138| 70 | 80.4 | 765 | 81.9 | 0 |200] 269 | 338 | 11.5 | 2.20

200 23 65 | 240 |46 200 | 42 | 55 |138| 75 | 831 | 79.1 | 84.7 | 0 |200]| 269 | 338 | 14.1 | 2.41
23 65 | 24046 200 | 42 | 55 |138| 80 | 857 | 81.7 | 87.4 | 0 |200]| 269 | 338 | 16.7 | 2.56

23 65 | 24046 200 | 42 | 55 |138| 85 | 883 | 843 | 90.2 | 0 |200] 269 | 338 | 19.3 | 2.66

23 65 | 24046 200 | 42 | 55 |138| 90 | 90.9 | 87.0 | 92.9 | 0 |200] 269 | 338 | 22.0 | 2.71

23 65 | 24046 100 | 42 | 55 |138| 95 | 935 | 89.6 | 95.7 | 0 |200] 269 | 338 | 24.6 | 2.64

23 65 | 24046 200 | 42 | 55 |138| 100 | 962 | 922 | 98.4 | 0 |200] 269 | 338 | 27.2 | 2.51

23 65 | 24046 100 | 42 | 55 |138| 105 | 98.8 | 94.8 | 101.2 | 0 |200] 269 | 338 | 29.8 | 2.33




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 189

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 65 | 24046 100 | 42 | 55 |138| 110 | 101.4 ] 97.4 | 103.9 | 0 |200] 269 | 338 | 32.4 | 2.09

200 23 65 | 24046 100 | 42 | 55 |138| 115 | 104.0 | 100.1 | 106.7 | 0 |200] 269 | 338 | 35.1 | 1.83
23 65 | 24046 100 | 42 | 55 |138| 120 | 106.6 | 102.7 | 109.4 | 0 |200] 269 | 338 | 37.7 | 1.55

23 65 |210]53] 90 | 39 | 46 |123| 50 | 68.9 | 64.7 | 69.4 | 0 |200] 261|323 | 0.3 |1.26

23 65 |210]53] 90 | 30 | 46 |123| 55 | 715 | 67.3 | 721 | 0 |200]| 261 | 323 | 2.3 | 153

23 65 |210]53] 90 | 39 | 46 |123| 60 | 74.1 | 69.9 | 749 | 0 |200| 261|323 | 4.9 |182

23 65 |210]53] 90 | 39 | 46 |123| 65 | 767 | 725 | 77.6 | 0 |200| 261|323 | 7.5 |2.09

23 65 |210]53] 90 | 39 | 46 |123| 70 | 79.4 | 75.1 | 80.4 | 0 |200] 261|323 | 10.1 | 2.32

23 65 |210]53| 90 | 39 | 46 |123| 75 | 820 | 77.8 | 831 | 0 |200] 261 | 323 | 12.8 | 2.50

23 65 |210]53| 90 | 39 | 46 |123| 80 | 84.6 | 80.4 | 859 | 0 |200]| 261 | 323 | 15.4 | 2.63

201 23 65 |210]53| 90 | 39 | 46 |123| 85 | 872 | 83.0 | 88.6 | 0 |200] 261 | 323 | 18.0 | 2.70
23 65 |210]53| 90 | 39 | 46 |123| 90 | 89.8 | 856 | 91.4 | 0 |200] 261 | 323 | 20.6 | 2.68

23 65 |210]53| 90 | 39 | 46 |123| 95 | 925 | 882 | 94.1 | 0 |200] 261|323 | 23.2 | 2.58

23 65 |210]53] 90 | 39 | 46 |123| 100 | 951 | 90.9 | 96.9 | 0 |200] 261 | 323 | 25.9 | 2.42

23 65 |210]53| 90 | 39 | 46 |123| 105 | 97.7 | 935 | 99.6 | 0 |200] 261 | 323 | 28.5 | 2.20

23 65 |210]53] 90 | 39 | 46 |123| 110 | 1003 ] 96.1 | 102.4 | 0 |200] 261 | 323 | 31.1 | 1.95

23 65 |210]53] 90 | 30 | 46 |123| 115 | 1029 ] 98.7 | 105.1 | 0 |200] 261 | 323 | 33.7 | 1.67

23 65 |210]53] 90 | 39 | 46 | 123 120 | 105.6 | 101.3 | 107.9 | 0 |200] 261 | 323 | 36.3 | 1.39

23 65 |190]58| 90 | 43 | 34 |119] 50 | 68.0 | 635 | 68.1 | 0 |200] 250 | 319 | 1.5 |1.38

23 65 |190|58| 90 | 43 | 34 |119| 55 | 706 | 66.1 | 70.9 | 0 |200] 259 | 319 | 1.1 | 1.66

23 65 |190|58| 90 | 43 | 34 |119| 60 | 732 | 68.8 | 73.6 | 0 |200| 250 | 319 | 3.8 |1.94

23 65 |190|58| 90 | 43 | 34 |119| 65 | 758 | 71.4 | 76.4 | 0 |200| 250 | 319 | 6.4 |2.20

202 23 65 |190|58| 90 | 43 | 34 |119| 70 | 785 | 740 | 79.1 | 0 |200] 259 | 319 | 9.0 |2.41
23 65 |190|58| 90 | 43 | 34 |119| 75 | 811 | 766 | 81.9 | 0 |200| 259 | 319 | 11.6 | 2.57

23 65 |190]58| 90 | 43 | 34 |119| 80 | 837 | 79.2 | 84.6 | 0 |200] 259 | 319 | 14.2 | 2.67

23 65 |190|58| 90 | 43 | 34 |119| 85 | 863 | 81.9 | 87.4 | 0 |200] 250 | 319 | 16.9 | 2.70

23 65 |190]58| 90 | 43 | 34 |119| 90 | 88.9 | 845 | 90.1 | 0 |200] 259 | 319 | 19.5 | 2.63




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 190

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 65 |190|58| 90 | 43 | 34 |119| 95 | 916 | 87.1 | 929 | 0 |200] 259 | 319 | 22.1 | 251

23 65 |190|58| 90 | 43 | 34 |119| 100 | 942 | 89.7 | 95.6 | 0 |200]| 259 | 319 | 24.7 | 2.32

202 23 65 |190|58| 90 | 43 | 34 |119| 105 | 968 | 923 | 98.4 | 0 |200] 259 | 319 | 27.3 | 2.09
23 65 |190|58| 90 | 43 | 34 |119| 110 | 99.4 | 95.0 | 101.1 | 0 |200] 259 | 319 | 30.0 | 1.82

23 65 |190|58]| 90 | 43 | 34 |119]| 115 | 1020 | 97.6 | 103.9 | 0 |200] 250 | 319 | 32.6 | 1.54

23 65 |190|58]| 90 | 43 | 34 | 119 120 | 104.7 | 100.2 | 106.6 | 0 |200] 259 | 319 | 35.2 | 1.26

23 70 |350]3.7] 100 | 29 | 112 |169| 50 | 723 | 69.1 | 74.4 | 0 |200] 285|369 | 0.9 |o0.82

23 70 |350]3.7] 100 | 29 | 112 |169| 55 | 750 | 71.7 | 77.2 | 0 |200]| 285 | 369 | 1.7 | 1.06

23 70 |350]3.7] 100 | 29 | 112 |169| 60 | 776 | 743 | 79.9 | 0 |200| 285 | 369 | 4.3 |1.32

23 70 |350]3.7] 100 | 29 | 112 |169| 65 | 802 | 76.9 | 82.7 | 0 |200| 285|369 | 6.9 |1.50

23 70 |350]3.7] 100 | 29 | 112 |169| 70 | 828 | 795 | 85.4 | 0 |200| 285|369 | 9.5 |1.87

23 70 | 350]37] 100 | 29 | 112 [169| 75 | 854 | 822 | 882 | 0 |200] 285 | 369 | 12.2 | 2.14

23 70 |350]3.7] 100 | 29 | 112 |169| 80 | 88.1 | 84.8 | 90.9 | 0 |200] 285 | 369 | 14.8 | 2.35

203 23 70 |350]3.7] 100 | 29 | 112 |169| 85 | 90.7 | 87.4 | 93.7 | 0 |200] 285 | 369 | 17.4 | 2.51
23 70 |350]3.7] 100 | 29 | 112 |169| 90 | 933 | 90.0 | 96.4 | 0 |200] 285 | 369 | 20.0 | 2.62

23 70 |350]3.7] 100 | 29 | 112 |169| 95 | 950 | 926 | 99.2 | 0 |200] 285 | 369 | 22.6 | 2.69

23 70 |350]3.7] 100 | 290 | 112 | 169 | 100 | 985 | 953 | 101.9 | 0 |200] 285 | 369 | 25.3 | 2.65

23 70 |350]3.7] 100 | 290 | 112 | 169| 105 | 101.2] 97.9 | 104.7 | 0 |200] 285 | 369 | 27.9 | 2.53

23 70 |350]3.7] 100 | 290 | 112 | 169 | 110 | 103.8 ] 1005 | 107.4 | 0 |200] 285 | 369 | 30.5 | 2.36

23 70 |350]3.7] 100 | 20 | 112 | 169| 115 | 106.4 | 103.1 | 120.2 | 0 |200] 285 | 369 | 33.1 | 2.14

23 70 | 350]3.7] 100 | 290 | 112 | 169 | 120 | 109.0 | 105.7 | 112.9 | 0 |200] 285 | 369 | 35.7 | 1.89

23 70 |320]40] 1200 | 31 | 97 |160| 50 | 71.8 | 68.4 | 73.7 | 0 |200] 280 | 360 | 1.6 |0.88

23 70 |320]40] 1200 | 31 | 97 |160| 55 | 745 | 71.0 | 76.4 | 0 |200] 280 | 360 | 1.0 |1.12

- 23 70 |320]40] 1200 | 31 | 97 |160| 60 | 771 | 737 | 79.2 | 0 |200] 280 | 360 | 3.7 |1.39
23 70 |320]40] 1200 | 31 | 97 |160| 65 | 797 | 76.3 | 81.9 | 0 |200| 280 | 360 | 6.3 | 1.67

23 70 |320]40] 1200 | 31 | 97 |160| 70 | 823 | 789 | 84.7 | 0 |200] 280|360 | 8.9 |1.95

23 70 |320]40] 100 | 31 | 97 |160| 75 | 849 | 815 | 87.4 | 0 [200] 280 | 360 | 11.5 | 2.20




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 191

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 70 |320]40] 100 | 31 | 97 |160| 80 | 87.6 | 84.1 | 90.2 | 0 [200] 280 | 360 | 14.1 | 2.40

23 70 |320]40] 1200 | 31 | 97 |160| 85 | 90.2 | 86.8 | 92.9 | 0 |200]| 280 | 360 | 16.8 | 2.55

23 70 | 320]40] 1200 | 31 | 97 |160| 90 | 928 | 89.4 | 95.7 | 0 |200] 280 | 360 | 19.4 | 2.65

23 70 | 320]40] 1200 | 31 | 97 |160| 95 | 954 | 92.0 | 98.4 | 0 |200] 280 | 360 | 22.0 | 2.71

204 23 70 |320]40] 200 | 31 | 97 |160| 100 | 98.0 | 946 | 101.2 | 0 |200] 280 | 360 | 24.6 | 2.63
23 70 |320]40] 200 | 31 | 97 |160]| 105 | 100.7 | 97.2 | 103.9 | 0 |200] 280 | 360 | 27.2 | 2.50

23 70 |320]40] 200 | 31 | 97 |160| 120 | 103.3] 99.9 | 106.7 | 0 |200] 280 | 360 | 29.9 | 2.31

23 70 |320]40] 200 | 31 | 97 |160| 115 | 105.9 | 1025 | 109.4 | 0 |200] 280 | 360 | 32.5 | 2.08

23 70 |320]40] 200 | 31 | 97 |160| 120 | 108.5] 105.1 | 1122 | 0 |200]| 280 | 360 | 35.1 | 1.82

23 70 | 29044100 | 34 | 82 |151| 50 | 713 | 677 | 728 | 0 |200] 275|351 | 2.3 |0.95

23 70 |290]44] 100 | 34 | 82 |151| 55 | 739 | 703 | 755 | 0 [200] 275|351 | 0.3 |1.20

23 70 | 29044100 | 34 | 82 |151| 60 | 765 | 729 | 783 | 0 |200| 275 | 351 | 2.9 |1.47

23 70 | 29044100 | 34 | 82 |151| 65 | 79.1 | 755 | 81.1 | 0 |200] 275|351 | 55 |1.76

23 70 | 29044100 | 34 | 82 |151| 70 | 817 | 781 | 838 | 0 |200] 275|351 | 8.1 |2.03

23 70 | 29044100 | 34 | 82 |151| 75 | 844 | 80.8 | 86.6 | 0 |200| 275 | 351 | 10.8 | 2.27

23 70 | 29044100 | 34 | 82 |151| 80 | 87.0 | 83.4 | 89.3 | 0 |200] 275 351 | 13.4 | 2.46

205 23 70 | 29044 100 | 34 | 82 |151| 85 | 89.6 | 86.0 | 92.1 | 0 |200] 275 | 351 | 16.0 | 2.60
23 70 | 29044 100 | 34 | 82 |151| 90 | 92.2 | 88.6 | 94.8 | 0 |200] 275 | 351 | 18.6 | 2.68

23 70 | 29044 100 | 34 | 82 |151| 95 | 948 | 912 | 97.6 | 0 |200] 275 | 351 | 21.2 | 2.70

23 70 | 290 |44 100 | 34 | 82 |151| 100 | 975 | 93.9 | 100.3 | 0 |200] 275 | 351 | 23.9 | 2.60

23 70 | 290 |44 100 | 34 | 82 |151| 105 | 100.1| 965 | 103.1 | 0 |200]| 275 | 351 | 26.5 | 2.45

23 70 | 29044100 | 34 | 82 |151| 110 | 102.7] 99.1 [ 105.8 | 0 |200] 275 | 351 | 29.1 | 2.25

23 70 | 29044 100 | 34 | 82 |151| 115 | 105.3] 101.7 | 108.6 | 0 |200] 275 | 351 | 31.7 | 2.01

23 70 | 290 |44 100 | 34 | 82 |151| 120 | 107.9] 1043 ] 112.3 | 0 [200]| 275 | 351 | 34.3 | 1.74

23 70 | 260]49] 100 | 38 | 66 |143| 50 | 705 | 66.7 | 7.7 | 0 |200| 271|343 | 3.3 |1.04

206 23 70 | 260]49] 100 | 38 | 66 |143| 55 | 732 | 69.4 | 745 | 0 [200] 271|343 | 0.6 |1.30
23 70 | 260]49] 100 | 38 | 66 |143| 60 | 758 | 720 | 77.2 | 0 |200| 271|343 | 2.0 | 158




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 192

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 70 | 260]4.9] 100 | 38 | 66 |143| 65 | 784 | 746 | 80.0 | 0 |200| 271|343 | 4.6 |1.86

23 70 |260]49] 100 | 38 | 66 |143| 70 | 810 | 772 | 827 | 0 |200| 271|343 | 7.2 |2.13

23 70 | 260]49] 100 | 38 | 66 |143| 75 | 836 | 79.8 | 855 | 0 |200| 271|343 | 9.8 |2.35

23 70 |260]49] 100 | 38 | 66 |143| 80 | 863 | 825 | 882 | 0 |200| 271|343 | 12.5 | 2.52

23 70 | 260]4.9] 100 | 38 | 66 |143| 85 | 88.9 | 85.1 | 91.0 | 0 |200] 271 | 343 | 15.1 | 2.64

206 23 70 | 260]4.9] 100 | 38 | 66 |143| 90 | 915 | 87.7 | 93.7 | 0 |200] 271 | 343 | 17.7 | 2.70
23 70 |260]4.9] 100 | 38 | 66 |143| 95 | 94.1 | 90.3 | 965 | 0 |200] 271 | 343 | 20.3 | 2.67

23 70 | 26049 100 | 38 | 66 |143| 100 | 96.7 | 929 | 99.2 | 0 |200] 271 | 343 | 22.9 | 2.56

23 70 | 260]4.9] 100 | 38 | 66 |143| 105 | 99.4 | 956 | 1020 | 0 |200]| 271 | 343 | 25.6 | 2.39

23 70 | 26049 100 | 38 | 66 |143| 110 | 1020] 98.2 | 104.7 | 0 |200] 271 | 343 | 28.2 | 2.17

23 70 | 26049 100 | 38 | 66 | 143 | 115 | 104.6 | 100.8 | 1075 | 0 |200] 271 | 343 | 30.8 | 1.01

23 70 | 26049 100 | 38 | 66 |143| 120 | 107.2] 103.4 | 1103 | 0 |200| 271 | 343 | 33.4 | 1.63

23 70 | 230 |56 100 | 43 | 49 |136| 50 | 69.6 | 656 | 70.4 | 0 |200| 268 | 336 | 4.4 | 1.16

23 70 | 230 |56 100 | 43 | 49 |136| 55 | 723 | 682 | 732 | 0 |200| 268 | 336 | 1.8 |1.43

23 70 | 23056 200 | 43 | 49 |136| 60 | 749 | 708 | 75.9 | 0 |200| 268 | 336 | 0.8 |1.71

23 70 | 23056 100 | 43 | 49 |136| 65 | 775 | 73.4 | 787 | 0 |200| 268 | 336 | 3.4 |1.99

23 70 |230|56] 100 | 43 | 49 |136| 70 | 80.1 | 76.1 | 81.4 | 0 |200]| 268 | 336 | 6.1 |2.24

23 70 | 230 |56 100 | 43 | 49 |136| 75 | 827 | 787 | 842 | 0 |200]| 268 | 336 | 8.7 | 2.44

23 70 | 230]56] 100 | 43 | 49 |136| 80 | 854 | 81.3 | 86.9 | 0 |200] 268 | 336 | 11.3 | 2.58

207 23 70 | 230]56] 100 | 43 | 49 |136| 85 | 88.0 | 83.9 | 89.7 | 0 |200] 268 | 336 | 13.9 | 2.68
23 70 | 230|56] 1200 | 43 | 49 |136| 90 | 90.6 | 865 | 92.4 | 0 |200] 268 | 336 | 16.5 | 2.70

23 70 | 23056 200 | 43 | 49 |136| 95 | 932 | 89.2 | 952 | 0 |200] 268 | 336 | 19.2 | 2.62

23 70 | 230]56] 200 | 43 | 49 |136| 100 | 958 | 91.8 | 97.9 | 0 |200] 268 | 336 | 21.8 | 2.49

23 70 | 230 |56 100 | 43 | 49 |136| 105 | 985 | 94.4 [ 100.7 | 0 |200] 268 | 336 | 24.4 | 2.29

23 70 | 230]56] 100 | 43 | 49 |136| 110 | 101.1] 97.0 | 103.4 | 0 |200] 268 | 336 | 27.0 | 2.05

23 70 | 23056 100 | 43 | 49 |136| 115 | 103.7] 99.6 | 106.2 | 0 |200] 268 | 336 | 29.6 | 1.78

23 70 | 230]56] 100 | 43 | 49 |136| 120 | 106.3] 1023 ] 108.9 | 0 [200] 268 | 336 | 32.3 | 1.50




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 193

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 70 | 200641200 | 50 | 30 |130| 50 | 685 | 64.1 | 68.8 | 0 |200| 265|330 | 59 |1.32

23 70 | 200641200 | 50 | 30 |130| 55 | 711 | 66.7 | 715 | 0 |200| 265|330 | 3.3 |1.60

23 70 | 200]6.4] 1200 | 50 | 30 |130| 60 | 737 | 69.4 | 743 | 0 |200| 265|330 | 0.6 |1.88

23 70 |200]6.4] 1200 | 50 | 30 [130| 65 | 763 | 720 | 77.0 | 0 [200| 265|330 | 2.0 |2.14

23 70 |200]6.4] 200 | 50 | 30 |130| 70 | 789 | 746 | 79.8 | 0 |200]| 265|330 | 4.6 |2.36

23 70 |200]6.4] 1200 | 50 | 30 |130| 75 | 816 | 77.2 | 825 | 0 |200| 265|330 | 7.2 | 253

23 70 |200]6.4] 200 | 50 | 30 |130| 80 | 842 | 79.8 | 853 | 0 |200]| 265|330 | 9.8 |2.65

208 23 70 |200]6.4] 100 | 50 | 30 |130] 85 | 86.8 | 825 | 88.0 | 0 |200] 265 | 330 | 12.5 | 2.70
23 70 |200]6.4] 1200 | 50 | 30 |130| 90 | 89.4 | 85.1 | 90.8 | 0 |200] 265 | 330 | 15.1 | 2.66

23 70 | 20064 1200 | 50 | 30 |130| 95 | 92.0 | 87.7 | 935 | 0 |200] 265 | 330 | 17.7 | 2.55

23 70 | 20064 200 | 50 | 30 |130| 100 | 947 | 90.3 | 96.3 | 0 |200] 265 | 330 | 20.3 | 2.37

23 70 | 20064 200 | 50 | 30 |130| 105 | 97.3 | 92.9 | 99.0 | 0 |200] 265 | 330 | 22.9 | 2.15

23 70 | 200]6.4] 200 | 50 | 30 |130| 110 | 99.9 | 956 | 101.8 | 0 |200] 265 | 330 | 25.6 | 1.89

23 70 | 200]6.4] 200 | 50 | 30 |130| 115 | 1025] 98.2 [ 1045 | 0 |200] 265 | 330 | 28.2 | 1.61

23 70 | 200]6.4] 200 | 50 | 30 |130| 120 | 105.1] 100.8 ] 107.3 ] 0 |200] 265 | 330 | 30.8 | 1.33

23 75 |340]43] 120 | 36 | 101 |172| 50 | 722 [ 68.9 | 742 | 0 |200] 286 | 372 | 6.1 |o0.85

23 75 |340]43] 120 | 36 | 101 |172| 55 | 748 | 715 | 76.9 | 0 |200]| 286 | 372 | 3.5 |1.08

23 75 |340]43] 120 | 36 | 101 |172] 60 | 774 | 741 | 79.7 | 0 |200] 286 | 372 | 0.9 |1.34

23 75 |340]43] 120 | 36 | 101 |172| 65 | 80.0 | 76.7 | 825 | 0 |200| 286 | 372 | 1.7 | 162

23 75 |340]43] 120 | 36 | 101 [172] 70 | 827 | 79.3 | 85.2 | 0 |200] 286 | 372 | 4.3 |1.90

209 23 75 |340]43] 120 | 36 | 101 |172| 75 | 853 | 82.0 | 88.0 | 0 |200| 286 | 372 | 7.0 |2.16
23 75 |340]43] 120 | 36 | 101 |172| 80 | 87.9 | 846 | 90.7 | 0 |200| 286 | 372 | 9.6 |2.37

23 75 |340]43] 110 | 36 | 101 |172| 85 | 905 | 87.2 | 935 | 0 |200] 286 | 372 | 12.2 | 2.53

23 75 | 340]43] 120 | 36 | 101 |172] 90 | 93.1 | 89.8 | 96.2 | 0 |200] 286 | 372 | 14.8 | 2.63

23 75 | 340]43] 120 | 36 | 101 |172] 95 | 958 | 92.4 | 99.0 | 0 |200] 286 | 372 | 17.4 | 2.60

23 75 | 340]43] 120 | 36 | 101 [172| 100 | 98.4 | 95.1 [ 101.7 | 0 [200] 286 | 372 | 20.1 | 2.64

23 75 | 340]43] 120 | 36 | 101 | 172 105 | 101.0] 97.7 [ 1045 | 0 |200] 286 | 372 | 22.7 | 2.52




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 194

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 75 | 340 ] 43| 120 | 36 | 101 | 172 110 | 103.6 ] 1003 ] 207.2 | 0 [200] 286 | 372 | 25.3 | 2.34

209 23 75 | 340]43] 120 | 36 | 101 | 172 115 | 106.2] 102.9 [ 110.0 | 0 |200] 286 | 372 | 27.9 | 2.12
23 75 | 34043 120 | 36 | 101 | 172 120 | 108.9] 1055 ] 112.7 | 0 |200] 286 | 372 | 30.5 | 1.87

23 75 |310]48] 110 | 30 | 85 |163| 50 | 7.7 | 682 | 73.4 | 0 |200] 282|363 | 6.8 |o0.91

23 75 |310]48] 110 ] 30 | 85 |163| 55 | 743 | 708 | 76.2 | 0 |200| 282 | 363 | 4.2 | 115

23 75 |310]48] 110 ] 30 | 85 |163| 60 | 769 | 73.4 | 789 | 0 |200| 282 | 363 | 1.6 |1.42

23 75 |310]48]| 110 | 39 | 85 |163| 65 | 795 | 76.0 | 81.7 | 0 |200| 282|363 | 1.0 |1.70

23 75 |310]48] 10| 39 | 85 |163| 70 | 821 | 787 | 84.4 | 0 |200| 282|363 | 3.7 |1.98

23 75 |310]48| 110 | 39 | 85 |163| 75 | 848 | 81.3 | 87.2 | 0 |200| 282|363 | 6.3 |2.22

23 75 |310]48] 110 | 39 | 85 |163| 80 | 87.4 | 839 | 89.9 | 0 |200| 282|363 | 8.9 |242

210 23 75 |310]48] 110 | 39 | 85 |163| 85 | 90.0 | 865 | 92.7 | 0 |200]| 282 | 363 | 11.5 | 2.57
23 75 |310]48] 110 | 39 | 85 |163| 90 | 926 | 89.1 | 95.4 | 0 |200]| 282 | 363 | 14.1 | 2.66

23 75 |310]48] 110 | 39 | 85 |163| 95 | 952 | 91.8 | 982 | 0 |200| 282 363 | 16.8 | 2.71

23 75 |310]48] 120 | 39 | 85 |163| 100 | 97.9 | 94.4 [ 100.9 | 0 |200] 282 | 363 | 19.4 | 2.62

23 75 |310]48] 120 | 39 | 85 |163| 105 | 1005] 97.0 [ 103.7 | 0 |200] 282 | 363 | 22.0 | 2.48

23 75 |310]48] 110 | 39 | 85 |163| 110 | 103.1] 99.6 | 106.4 | 0 |200] 282 | 363 | 24.6 | 2.29

23 75 |310]48] 120 | 30 | 85 |163| 115 | 105.7 ] 102.2 | 109.2 | 0 |200] 282 | 363 | 27.2 | 2.06

23 75 |310]48] 120 | 30 | 85 |163| 120 | 108.3 ] 104.9 | 111.9 | 0 |200] 282 | 363 | 29.9 | 1.79

23 75 |280]53] 110 ] 43 | 69 |156| 50 | 710 | 67.4 | 725 | 0 |200| 278 | 356 | 7.6 |0.98

23 75 |280]53] 110 ] 43 | 69 |156| 55 | 737 | 700 | 75.2 | 0 |200] 278 | 356 | 5.0 |1.23

23 75 |280]53] 110 | 43 | 69 |156| 60 | 763 | 726 | 78.0 | 0 |200| 278 | 356 | 2.4 | 151

23 75 |280]53] 110 | 43 | 69 |156| 65 | 789 | 752 | 80.7 | 0 |200] 278 | 356 | 0.2 |1.79

211 23 75 |280]53] 110 | 43 | 69 |156| 70 | 815 | 77.9 | 835 | 0 |200| 278 | 356 | 2.9 |2.06
23 75 |280]53] 110 | 43 | 69 |156| 75 | 84.1 | 805 | 86.2 | 0 |200| 278 | 356 | 5.5 |2.30

23 75 |280]53] 110 | 43 | 69 |156| 80 | 86.8 | 83.1 | 89.0 | 0 |200| 278 | 356 | 8.1 |2.48

23 75 |280]53] 110 | 43 | 69 |156| 85 | 89.4 | 857 | 91.7 | 0 |200] 278 | 356 | 10.7 | 2.61

23 75 |280]53] 110 | 43 | 69 |156| 90 | 92.0 | 883 | 945 | 0 |200] 278 | 356 | 13.3 | 2.69




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 195

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 75 |280]53] 110 | 43 | 69 |156| 95 | 946 | 91.0 | 97.2 | 0 |200] 278 | 356 | 16.0 | 2.69

23 75 | 280]53] 110 | 43 | 69 |156| 100 | 97.2 | 93.6 | 100.0 | 0 |200]| 278 | 356 | 18.6 | 2.5

)11 23 75 | 280]53] 110 | 43 | 69 |156| 105 | 99.9 | 96.2 | 102.7 | 0 |200] 278 | 356 | 21.2 | 2.43
23 75 |280]53] 110 | 43 | 69 |156| 110 | 1025] 98.8 | 1055 | 0 |200] 278 | 356 | 23.8 | 2.22

23 75 |280]53] 110 | 43 | 69 |156| 115 | 105.1 | 101.4 | 108.2 | 0 |200] 278 | 356 | 26.4 | 1.98

23 75 |280]53] 110 | 43 | 69 |156| 120 | 107.7] 104.1 | 112.0 | 0 |200] 278 | 356 | 29.1 | 1.70

23 75 |250]59] 110 | 48 | 52 |149| 50 | 703 | e6.4 | 71.3 | 0 |200| 274 | 349 | 8.6 |1.08

23 75 | 250|509 110 | 48 | 52 |149| 55 | 729 | 69.0 | 741 | 0 |200| 274 | 349 | 6.0 |1.35

23 75 | 250|509 110 | 48 | 52 |149| 60 | 755 | 716 | 76.8 | 0 |200| 274 | 349 | 34 | 163

23 75 | 250|509 110 | 48 | 52 |149| 65 | 781 | 742 | 79.6 | 0 |200| 274 | 349 | 0.8 |101

23 75 | 250|509 110 | 48 | 52 |149| 70 | 807 | 76.9 | 82.3 | 0 |200| 274 | 349 | 1.9 |[217

23 75 | 250|509 110 | 48 | 52 |149| 75 | 834 | 795 | 85.1 | 0 |200| 274 | 349 | 45 |2.38

23 75 | 250]59] 120 | 48 | 52 |149| 80 | 86.0 | 82.1 | 87.8 | 0 |200| 274|349 | 7.1 |2.54

212 23 75 | 25059 110 | 48 | 52 |149| 85 | 886 | 84.7 | 90.6 | 0 |200| 274 | 349 | 9.7 |2.65
23 75 | 250|509 120 | 48 | 52 |149| 90 | 912 | 87.3 [ 933 | 0 |200| 274 | 349 | 12.3 | 2.71

23 75 | 25059 110 | 48 | 52 |149| 95 | 938 | 90.0 | 96.1 | 0 |200] 274 | 349 | 15.0 | 2.66

23 75 | 250|59] 120 | 48 | 52 | 149| 100 | 965 | 92.6 | 98.8 | 0 |200] 274 | 349 | 17.6 | 2.54

23 75 | 250|509 120 | 48 | 52 | 149 105 | 99.1 | 95.2 | 101.6 | 0 |200] 274 | 349 | 20.2 | 2.36

23 75 | 250|509 120 | 48 | 52 | 149 110 | 101.7] 97.8 | 104.3 | 0 |200] 274 | 349 | 22.8 | 2.13

23 75 | 250|509 120 | 48 | 52 | 149 115 | 104.3 ] 100.4 | 107.1 | 0 |200] 274 | 349 | 254 | 1.87

23 75 | 250|509 120 | 48 | 52 |149| 120 | 106.9 | 103.1 | 100.8 | 0 |200]| 274 | 349 | 28.1 | 1.50

23 75 | 220]6.7] 110 | 55 | 33 |143] 50 | 69.3 | 65.1 | 69.9 | 0 |200| 272|343 | 9.9 |121

23 75 |220]6.7] 110 | 55 | 33 |143| 55 | 710 | 67.8 | 727 | 0 |200| 272 | 343 | 7.2 |1.48

213 23 75 | 220]6.7] 110 | 55 | 33 |143| 60 | 745 | 704 | 75.4 | 0 |200| 272 | 343 | 46 |1.77
23 75 |220]67] 110 | 55 | 33 |143| 65 | 771 | 73.0 | 782 | 0 [200| 272|343 | 2.0 |2.04

23 75 |220]6.7] 110 | 55 | 33 |143] 70 | 798 | 756 | 80.9 | 0 |200] 272|343 | 06 |2.28

23 75 | 220]6.7] 110 | 55 | 33 |143| 75 | 824 | 782 | 837 | 0 |200] 272|343 | 32 |247




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 196

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 75 | 220]6.7] 120 | 55 | 33 |143] 80 | 850 | 80.9 | 86.4 | 0 |200] 272|343 | 59 |261

23 75 | 220]6.7] 110 | 55 | 33 |143| 85 | 876 | 835 | 89.2 | 0 |200| 272 | 343 | 85 |2.609

23 75 | 220]6.7] 110 | 55 | 33 |143] 90 | 902 | 86.1 | 91.9 | 0 |200] 272 | 343 | 11.1 | 2.60

23 75 | 220]67] 110 | 55 | 33 |143| 95 | 929 | 887 | 947 | 0 [200] 272|343 | 13.7 | 2.60

213 23 75 |220]6.7] 120 | 55 | 33 | 143 100 | 955 | 91.3 | 97.4 | 0 |200]| 272 | 343 | 16.3 | 2.45
23 75 |220]6.7] 120 | 55 | 33 | 143 105 | 98.1 | 94.0 | 100.2 | 0 |200] 272 | 343 | 19.0 | 2.25

23 75 |220]6.7] 120 | 55 | 33 |143| 110 | 1007 | 96.6 | 102.9 | 0 |200] 272 | 343 | 21.6 | 2.00

23 75 |220]6.7] 120 | 55 | 33 | 143 115 | 103.3] 99.2 | 105.7 | 0 |200] 272 | 343 | 24.2 | 1.73

23 75 | 220]6.7] 120 | 55 | 33 |143| 120 | 106.0 | 101.8 | 108.4 | 0 |200]| 272 | 343 | 26.8 | 1.45

23 80 |330]51]135| 55 | 77 |188| 50 | 720 | 68.6 | 73.9 | 0 |200| 294 | 388 | 11.4 | 0.87

23 80 |330]51]135| 55 | 77 |188| 55 | 746 | 71.3 | 76.7 | 0 |200| 294 | 388 | 8.7 |1.11

23 80 |330]51]135| 55 | 77 |188| 60 | 773 | 739 | 79.4 | 0 |200| 294 | 388 | 6.1 |1.38

23 80 |330]51]135| 55 | 77 |188| 65 | 79.9 | 765 | 822 | 0 |200| 294 | 388 | 3.5 |1.66

23 80 |330]51]135| 55 | 77 |188| 70 | 825 | 79.1 | 85.0 | 0 |200| 294 | 388 | 0.9 |1.93

23 80 |330]51]135| 55 | 77 |188| 75 | 851 | 81.7 | 87.7 | 0 |200| 294 | 388 | 1.7 |2.19

23 80 |330]51]135 | 55 | 77 |188| 80 | 87.7 | 84.4 [ 905 | 0 |200] 294 | 388 | 4.4 |2.39

214 23 80 |330]51]135| 55 | 77 |188| 85 | 90.4 | 87.0 | 93.2 | 0 |200]| 294 | 388 | 7.0 | 2.54
23 80 |330]51]135 | 55 | 77 |188] 90 | 93.0 | 89.6 | 96.0 | 0 |200]| 294 | 388 | 9.6 | 2.64

23 80 |330]51]135| 55 | 77 |188| 95 | 956 | 922 | 98.7 | 0 |200] 294 | 388 | 12.2 | 2.60

23 80 |330]51] 135 ] 55 | 77 |188| 100 | 98.2 | 94.8 | 101.5 | 0 |200] 294 | 388 | 14.8 | 2.63

23 80 |330]51]135 | 55 | 77 |188| 105 | 1008 | 975 | 104.2 | 0 |200]| 294 | 388 | 17.5 | 2.51

23 80 |330]5.1] 135 | 55 | 77 |188| 110 | 103.5] 100.1 | 107.0 | 0 |200] 294 | 388 | 20.1 |2.32

23 80 |330]51] 135 | 55 | 77 |188| 115 | 106.1] 102.7 | 109.7 | 0 [200] 294 | 388 | 22.7 | 2.10

23 80 |330]51] 135 | 55 | 77 |188| 120 | 108.7] 1053 | 1125 | 0 |200] 294 | 388 | 25.3 | 1.84

23 80 | 30056135 | 61 | 60 |181| 50 | 715 | 67.9 | 73.1 | 0 |200]| 291 | 381 | 12.1 | 0.94

215 23 80 |300|56]| 135 | 61 | 60 |181| 55 | 741 | 706 | 759 | 0 |200| 291 | 381 | 9.4 |1.19
23 80 | 30056135 | 61 | 60 |181| 60 | 767 | 732 | 786 | 0 |200| 291 | 381 | 6.8 | 1.46




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 197

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 80 | 30056135 | 61 | 60 |181| 65 | 79.3 | 75.8 | 81.4 | 0 |200| 291 | 381 | 4.2 |1.74

23 80 |300|56]| 135 | 61 | 60 |181| 70 | 820 | 78.4 | 841 | 0 |200| 291|381 | 1.6 |2.01

23 80 |300]56] 135 | 61 | 60 |181| 75 | 84.6 | 81.0 | 86.9 | 0 |200| 291 | 381 | 1.0 |2.25

23 80 | 30056135 | 61 | 60 |181| 80 | 87.2 | 83.7 | 89.6 | 0 |200| 291 | 381 | 3.7 |2.44

23 80 |300]56] 135 | 61 | 60 |181| 85 | 89.8 | 86.3 | 92.4 | 0 |200| 291 | 381 | 6.3 |2.58

o5 23 80 |300]56] 135 | 61 | 60 |181| 90 | 924 | 889 | 95.1 | 0 |200| 291|381 | 8.9 |267
23 80 |300]56] 135 | 61 | 60 |181| 95 | 951 | 915 | 97.9 | 0 |200] 291 | 381 | 11.5 | 2.60

23 80 |300|56] 135 | 61 | 60 |181| 100 | 97.7 | 94.1 | 100.6 | 0 |200] 291 | 381 | 14.1 | 2.61

23 80 | 30056135 | 61 | 60 |181| 105 | 1003 | 96.8 | 103.4 | 0 |200]| 291 | 381 | 16.8 | 2.46

23 80 | 30056/ 135 | 61 | 60 |181| 110 | 102.9 ] 99.4 | 106.1 | 0 |200| 291 | 381 | 19.4 | 2.27

23 80 | 30056/ 135 | 61 | 60 |181| 115 | 105.5] 102.0 | 108.9 | 0 |200]| 291 | 381 | 22.0 | 2.03

23 80 | 30056/ 135 | 61 | 60 |181| 120 | 108.2 ] 104.6 | 111.6 | 0 |200| 291 | 381 | 24.6 | 1.76

23 80 |270]6.2] 135 | 68 | 41 |176| 50 | 708 | 67.1 | 72.1 | 0 |200]| 288 | 376 | 12.9 | 1.03

23 80 |270]6.2] 135 | 68 | 41 |176| 55 | 734 | 69.7 | 749 | 0 |200]| 288 | 376 | 10.3 | 1.28

23 80 |270]6.2] 135 | 68 | 41 |176| 60 | 760 | 723 | 77.6 | 0 |200| 288 | 376 | 7.7 | 1.56

23 80 |270]6.2] 135 | 68 | 41 |176| 65 | 787 | 749 | 80.4 | 0 [200| 288 | 376 | 5.1 |1.84

23 80 |270]6.2] 135 | 68 | 41 |176| 70 | 813 | 775 | 83.1 | 0 |200| 288 | 376 | 2.5 |2.11

23 80 |270]6.2] 135 | 68 | 41 |176| 75 | 839 | 80.2 | 85.9 | 0 |200| 288 | 376 | 0.2 |2.33

23 80 |270]6.2] 135 | 68 | 41 |176| 80 | 865 | 82.8 | 88.6 | 0 |200]| 288 | 376 | 2.8 | 2.50

216 23 80 |270]6.2] 135 | 68 | 41 |176| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 288 | 376 | 54 |2.62
23 80 |270]6.2] 135 | 68 | 41 |176| 90 | 918 | 88.0 | 94.1 | 0 |200| 288 | 376 | 8.0 |2.69

23 80 |270]6.2] 135 | 68 | 41 |176| 95 | 944 | 90.6 | 96.9 | 0 |200]| 288 | 376 | 10.6 | 2.67

23 80 |270]6.2] 135 | 68 | 41 |176| 100 | 97.0 | 933 | 99.6 | 0 |200] 288 | 376 | 13.3 | 2.57

23 80 |270]6.2] 135 | 68 | 41 |176| 105 | 99.6 | 959 | 102.4 | 0 |200] 288 | 376 | 15.9 | 2.41

23 80 |270]6.2] 135 | 68 | 41 |176| 110 | 102.2] 985 | 105.1 | 0 |200] 288 | 376 | 18.5 | 2.19

23 80 |270]6.2] 135 | 68 | 41 |176| 115 | 104.9] 101.1 ] 107.9 | 0 |200] 288 | 376 | 21.1 | 1.94

23 80 |270]6.2] 135 | 68 | 41 |176| 120 | 107.5] 103.7 | 110.6 | 0 |200] 288 | 376 | 23.7 | 1.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 198

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 80 | 26065135 | 70 | 34 |174| 50 | 705 | 66.7 | 71.7 | 0 |200]| 287 | 374 | 13.3 | 1.06

23 80 | 26065135 | 70 | 34 |174| 55 | 732 | 69.4 | 745 | 0 |200]| 287 | 374 | 10.6 | 1.32

23 80 | 26065135 | 70 | 34 |174| 60 | 758 | 72.0 | 77.2 | 0 |200| 287 [ 374 | 8.0 |1.60

23 80 | 26065135 | 70 | 34 |174| 65 | 784 | 746 | 80.0 | 0 |200| 287 | 374 | 5.4 |1.88

23 80 |260|65] 135 | 70 | 34 |174| 70 | 810 | 772 | 82.7 | 0 |200]| 287 | 374 | 2.8 |2.14

23 80 |260|65] 135 | 70 | 34 |174| 75 | 836 | 79.8 | 855 | 0 |200| 287 | 374 | 0.2 |2.36

23 80 |260|65] 135 | 70 | 34 |174| 80 | 863 | 825 | 882 | 0 |200| 287 | 374 | 25 |252

217 23 80 |260|65] 135 | 70 | 34 |174| 85 | 88.9 | 85.1 | 91.0 | 0 |200]| 287 | 374 | 5.1 | 2.64
23 80 |260|65| 135 | 70 | 34 |174| 90 | 915 | 87.7 | 93.7 | 0 |200| 287 | 374 | 7.7 |2.70

23 80 | 26065135 | 70 | 34 |174| 95 | 941 | 90.3 | 965 | 0 |200] 287 | 374 | 10.3 | 2.66

23 80 | 26065135 | 70 | 34 |174| 100 | 96.7 | 92.9 | 99.2 | 0 |200]| 287 | 374 | 12.9 | 2.55

23 80 | 26065135 | 70 | 34 |174| 105 | 99.4 | 956 | 1020 | 0 |200]| 287 | 374 | 15.6 | 2.38

23 80 | 26065135 | 70 | 34 |174| 110 | 102.0] 98.2 | 104.7 | 0 |200]| 287 | 374 | 18.2 | 2.16

23 80 | 26065135 | 70 | 34 |174| 115 | 104.6 | 100.8 | 107.5 | 0 |200]| 287 | 374 | 20.8 | 1.01

23 80 | 26065135 | 70 | 34 |174| 120 | 107.2]103.4 | 1103 | 0 |200]| 287 | 374 | 23.4 | 1.63

23 85 | 35054148 | 63 | 78 |203| 50 | 723 | 69.1 | 74.4 | 0 [200] 302 | 403 | 15.9 | 0.84

23 85 |350|54] 148 | 63 | 78 |203| 55 | 750 | 71.7 | 77.2 | 0 |200] 302 | 403 | 13.3 | 1.07

23 85 |350|54] 148 | 63 | 78 |203| 60 | 776 | 743 | 79.9 | 0 |200] 302 | 403 | 10.7 | 1.33

23 85 |350|54] 148 | 63 | 78 |203| 65 | 802 | 76.9 | 82.7 | 0 |200] 302 | 403 | 8.1 |11

23 85 |350|54] 148 | 63 | 78 |203| 70 | 828 | 795 | 85.4 | 0 |200] 302 | 403 | 55 |1.89

218 23 85 | 35054148 | 63 | 78 |203| 75 | 854 | 822 | 882 | 0 |200| 302|403 | 2.8 |2.15
23 85 | 35054148 | 63 | 78 |203| 80 | 88.1 | 84.8 | 90.9 | 0 |200] 302|403 | 0.2 |236

23 85 | 35054148 | 63 | 78 |203| 85 | 90.7 | 87.4 | 93.7 | 0 |200] 302|403 | 2.4 |252

23 85 | 35054148 | 63 | 78 |203| 90 | 933 | 90.0 | 96.4 | 0 |200] 302|403 | 50 |262

23 85 | 35054148 | 63 | 78 |203| 95 | 950 | 926 | 99.2 | 0 |200] 302|403 | 7.6 |2.68

23 85 |350|54| 148 | 63 | 78 |203| 100 | 985 | 953 [ 101.9 | 0 [200] 302 | 403 | 10.3 | 2.64

23 85 | 35054 148 | 63 | 78 |203| 105 | 101.2] 97.9 | 104.7 | 0 |200] 302 | 403 | 12.9 | 2.52




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 199

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 85 | 35054 148 | 63 | 78 |203| 110 | 103.8] 1005 ] 107.4 | 0 |200| 302 | 403 | 155 | 2.35

218 23 85 | 35054 148 | 63 | 78 |203| 115 | 106.4 ] 103.1 | 110.2 | 0 |200] 302 | 403 | 18.1 | 2.13
23 85 | 35054 148 | 63 | 78 |203| 120 | 109.0] 105.7 | 112.9 | 0 |200] 302 | 403 | 20.7 | 1.88

23 85 |320]59| 148 | 68 | 60 |197| 50 | 71.8 | 68.4 | 73.7 | 0 |200] 298 | 397 | 16.6 | 0.90

23 85 |320]59]| 148 | 68 | 60 |197| 55 | 745 | 71.0 | 76.4 | 0 |200] 298 | 397 | 14.0 | 1.14

23 85 |320]59]| 148 | 68 | 60 |197| 60 | 771 | 737 | 79.2 | 0 |200] 298 | 397 | 11.3 | 1.41

23 85 |320]59]| 148 | 68 | 60 |197| 65 | 797 | 76.3 | 81.9 | 0 |200]| 298 | 397 | 8.7 | 169

23 85 |320]59]| 148 | 68 | 60 |197| 70 | 823 | 789 | 84.7 | 0 |200| 298 | 397 | 6.1 |1.97

23 85 |320]59| 148 | 68 | 60 |197| 75 | 849 | 815 | 87.4 | 0 |200| 298 | 397 | 35 |221

23 85 |320]59] 148 | 68 | 60 | 197 | 80 | 87.6 | 84.1 | 90.2 | 0 |200| 298 | 397 | 0.9 |2.41

219 23 85 |320]59| 148 | 68 | 60 |197| 85 | 90.2 | 86.8 | 92.9 | 0 |200| 298 | 397 | 1.8 |2.56
23 85 |320]59] 148 | 68 | 60 |197| 90 | 928 | 89.4 | 95.7 | 0 |200| 298 | 397 | 4.4 |2.65

23 85 |320]59| 148 | 68 | 60 |197| 95 | 954 | 92.0 | 98.4 | 0 |200| 298 | 397 | 7.0 |2.70

23 85 |320]59] 148 | 68 | 60 | 197 | 100 | 98.0 | 946 | 102.2 | 0 |200| 298 | 397 | 9.6 |2.62

23 85 |320]59] 148 | 68 | 60 | 197 | 105 | 1007 | 97.2 [ 103.9 | 0 |200] 298 | 397 | 12.2 | 2.49

23 85 |320]59] 148 | 68 | 60 | 197 | 110 | 103.3] 99.9 | 106.7 | 0 |200] 298 | 397 | 14.9 | 2.31

23 85 |320]59] 148 | 68 | 60 | 197 | 115 | 105.9 | 1025 | 109.4 | 0 |200] 298 | 397 | 17.5 | 2.08

23 85 |320]59] 148 | 68 | 60 | 197 | 120 | 108.5] 105.1 | 112.2 | 0 |200] 298 | 397 | 20.1 | 1.82

23 85 |290|65] 148 | 76 | 41 |192| 50 | 713 | 67.7 | 72.8 | 0 |200] 296 | 392 | 17.3 | 0.97

23 85 |290|65] 148 | 76 | 41 |192| 55 | 739 | 703 | 755 | 0 |200] 296 | 392 | 14.7 | 1.22

23 85 |290|65| 148 | 76 | 41 |192| 60 | 765 | 729 | 783 | 0 |200] 296 | 392 | 12.1 | 1.50

23 85 | 29065148 | 76 | 41 |192| 65 | 79.1 | 755 | 81.1 | 0 |200| 296 | 392 | 9.5 |1.78

220 23 85 | 29065148 | 76 | 41 |192| 70 | 817 | 78.1 | 838 | 0 |200] 296 | 392 | 6.9 |2.05
23 85 | 29065148 | 76 | 41 |192| 75 | 84.4 | 80.8 | 86.6 | 0 |200| 296 | 392 | 4.2 |2.28

23 85 | 29065148 | 76 | 41 |192| 80 | 87.0 | 83.4 | 89.3 | 0 |200| 296 | 392 | 1.6 |2.47

23 85 |290|65| 148 | 76 | 41 |192| 85 | 89.6 | 86.0 | 921 | 0 |200| 296 | 392 | 1.0 |2.60

23 85 | 29065148 | 76 | 41 |192| 90 | 922 | 88.6 | 94.8 | 0 |200| 296 | 392 | 3.6 |2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 200

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 85 | 29065148 | 76 | 41 |192| 95 | 948 | 912 | 97.6 | 0 |200] 296 | 392 | 6.2 |2.69

23 85 | 29065148 | 76 | 41 |192| 100 | 975 | 93.9 | 100.3 | 0 |200] 296 | 392 | 8.9 |2.59

290 23 85 | 29065148 | 76 | 41 |192| 105 | 100.1] 965 | 103.1 | 0 |200]| 296 | 392 | 11.5 | 2.45
23 85 | 29065148 | 76 | 41 |192| 110 | 102.7] 99.1 | 105.8 | 0 [200] 296 | 392 | 14.1 | 2.24

23 85 |290|65]| 148 | 76 | 41 | 192 115 | 105.3 | 101.7 | 108.6 | 0 |200] 296 | 392 | 16.7 | 2.00

23 85 |290|65]| 148 | 76 | 41 |192]| 120 | 107.9] 1043 ] 112.3 | 0 |200] 296 | 392 | 19.3 | 1.74

23 90 |340|6.3] 162 | 77 | 59 |214| 50 | 722 | 689 | 742 | 0 |200] 307 | 414 | 21.1 | 0.87

23 900 |340|63]| 162 | 77 | 59 |214| 55 | 748 | 715 | 76.9 | 0 |200] 307 | 414 | 185 | 1.10

23 90 |340|6.3| 162 | 77 | 59 |214| 60 | 774 | 741 | 79.7 | 0 |200| 307 | 414 | 15.9 | 1.36

23 90 |340]6.3| 162 | 77 | 59 |214| 65 | 80.0 | 76.7 | 825 | 0 |200| 307 | 414 | 13.3 | 1.64

23 90 | 340 63| 162 | 77 | 59 |214| 70 | 827 | 793 | 852 | 0 |200| 307 | 414 | 10.7 | 1.92

23 90 |340]6.3| 162 | 77 | 59 |214| 75 | 853 | 82.0 | 88.0 | 0 |200| 307 | 414 | 80 |217

23 90 |340]6.3| 162 | 77 | 59 |214| 80 | 879 | 846 | 90.7 | 0 200|307 | 414 | 54 |2.38

221 23 90 |340]6.3| 162 | 77 | 59 |214| 85 | 905 | 87.2 | 935 | 0 |200| 307 | 414 | 2.8 |253
23 90 | 340 63| 162 | 77 | 59 |214| 90 | 931 | 89.8 | 96.2 | 0 |200] 307 | 414 | 0.2 |263

23 90 | 340 63| 162 | 77 | 59 |214| 95 | 958 | 92.4 [ 99.0 | 0 |200] 307 | 414 | 2.4 |2.68

23 90 |340|6.3] 162 | 77 | 59 |214| 100 | 98.4 | 951 [ 101.7 | 0 |200| 307 | 414 | 51 |2.63

23 90 |340|6.3] 162 | 77 | 59 |214| 105 | 101.0] 97.7 | 1045 | 0 |200| 307 | 414 | 7.7 | 251

23 90 |340|6.3] 162 | 77 | 59 |214| 110 | 103.6 | 100.3 | 207.2 | 0 |200] 307 | 414 | 10.3 | 2.34

23 90 |340|6.3] 162 | 77 | 59 | 214 115 | 106.2 ] 102.9 | 110.0 | 0 |200] 307 | 414 | 12.9 | 2.12

23 90 | 34063 162 | 77 | 59 |214| 120 | 108.9] 1055 | 112.7 | 0 |200| 307 | 414 | 155 | 1.86

23 90 |330]64] 162 | 80 | 53 |212| 50 | 720 | 686 | 73.9 | 0 |200| 306 | 412 | 21.4 | 0.89

23 90 |330]64] 162 | 80 | 53 |212| 55 | 746 | 71.3 | 76.7 | 0 |200]| 306 | 412 | 18.7 | 1.13

29 23 90 |330]64] 162 | 80 | 53 |212| 60 | 773 | 739 | 79.4 | 0 |200]| 306 | 412 | 16.1 | 1.39
23 90 | 33064162 | 80 | 53 |212| 65 | 799 | 765 | 822 | 0 |200| 306 | 412 | 135 | 1.67

23 90 | 33064162 | 80 | 53 |212| 70 | 825 ] 79.1 | 85.0 | 0 |200]| 306 | 412 | 10.9 | 1.95

23 90 |330]64] 162 | 80 | 53 |212| 75 | 851 | 81.7 | 87.7 | 0 |200| 306 | 412 | 8.3 |2.20




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 201

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

23 90 |330]64] 162 | 80 | 53 |212| 80 | 87.7 | 84.4 | 905 | 0 [200| 306 | 412 | 5.6 |2.40

23 90 | 33064162 | 80 | 53 |212| 85 | 90.4 | 87.0 | 932 | 0 [200| 306 | 412 | 3.0 |2.54

23 90 |330]64] 162 | 80 | 53 |212| 90 | 93.0 | 89.6 | 96.0 | 0 |200| 306 | 412 | 0.4 |2.64

23 90 |330]64] 162 | 80 | 53 |212| 95 | 956 | 922 | 98.7 | 0 |200| 306 | 412 | 2.2 |2.69

222 23 90 |330]64] 162 | 80 | 53 |212| 100 | 98.2 | 94.8 | 101.5| 0 |200]| 306 | 412 | 4.8 |2.63
23 90 |330]64] 162 | 80 | 53 |212]| 105 | 1008 | 97.5 | 104.2 | 0 |200] 306 | 412 | 7.5 |2.50

23 90 |330]64] 162 | 80 | 53 |212| 120 | 103.5] 100.1 | 107.0 | 0 |200] 306 | 412 | 10.1 | 2.32

23 90 |330]64] 162 | 80 | 53 |212| 115 | 106.1] 102.7 | 109.7 | 0 |200] 306 | 412 | 12.7 | 2.10

23 90 |330|64| 162 | 80 | 53 |212| 120 | 108.7] 1053 | 1125 | 0 |200] 306 | 412 | 15.3 | 1.84

45 40 | 21020 60 | 17 | 148 | 182 ] 50 | 68.9 | 64.7 | 69.4 | 0 |200] 291 | 382 | 24.7 | 1.29

45 40 | 21020 60 | 17 | 148 [182] 55 | 715 | 673 | 72.1 | 0 |200] 291 | 382 | 27.3 | 1.57

45 40 |21020] 60 | 17 | 148 | 182 ] 60 | 741 | 69.9 | 74.9 | 0 |200] 291 | 382 | 29.9 | 1.85

45 40 | 21020 60 | 17 | 148 |182] 65 | 767 | 725 | 77.6 | 0 |200] 291 | 382 | 32.5 | 2.11

45 40 |210/2.0] 60 | 17 | 148 |182] 70 | 794 | 75.1 | 80.4 | 0 [200] 291 | 382 | 35.1 | 2.34

45 40 | 21020 60 | 17 | 148 [182] 75 | 820 | 77.8 | 83.1 | 0 |200] 291 | 382 | 37.8 | 2.51

45 40 |21020] 60 | 17 | 148 [182] 80 | 84.6 | 80.4 | 85.9 | 0 |200] 291 | 382 | 40.4 | 2.63

223 45 40 |210]20] 60 | 17 | 148 |182| 85 | 87.2 | 83.0 | 88.6 | 0 |200] 291 | 382 | 43.0 | 2.60
45 40 |210]20] 60 | 17 | 148 |182] 90 | 89.8 | 856 | 91.4 | 0 |200] 291 | 382 | 45.6 | 2.67

45 40 |210]20] 60 | 17 | 148 |182] 95 | 925 | 88.2 | 94.1 | 0 |200] 291 | 382 | 48.2 | 2.57

45 40 |210]2.0] 60 | 17 | 148 | 182] 100 | 95.1 | 90.9 | 96.9 | 0 |200] 291 | 382 | 50.9 | 2.41

45 40 |2102.0] 60 | 17 | 148 [ 182] 105 | 97.7 | 935 | 99.6 | 0 [200] 291 | 382 | 53.5 | 2.20

45 40 |210/2.0] 60 | 17 | 148 [ 182 ] 110 | 100.3 | 96.1 | 102.4 | 0 [200] 291 | 382 | 56.1 | 1.94

45 40 |2102.0] 60 | 17 | 148 [182] 115 | 102.9] 98.7 [ 105.1 | 0 |200] 291 | 382 | 58.7 | 1.67

45 40 |2102.0] 60 | 17 | 148 [182] 120 | 105.6 | 101.3] 107.9 | 0 |200] 291 | 382 | 61.3 | 1.39

45 40 | 180 23] 60 | 20 | 121 [161] 50 | 674 | 62.9 | 67.4 | 0 |200] 281 | 361 | 22.9 | 1.48

224 45 40 | 180 23] 60 | 20 | 121 [161] 55 | 701 | 655 | 70.2 | 0 |200] 281 | 361 | 255 | 1.76
45 40 | 180 [2.3] 60 | 20 | 121 [161] 60 | 727 | 68.1 | 729 | 0 [200] 281 | 361 | 28.1 | 2.04




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 202

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 40 | 180 23] 60 | 20 | 121 [161] 65 | 753 | 70.7 | 75.7 | 0 |200] 281 | 361 | 30.7 | 2.27

45 40 | 180 (23] 60 | 20 | 121 [161] 70 | 779 | 73.4 | 78.4 | 0 |200] 281 | 361 | 33.4 | 2.46

45 40 | 180 23] 60 | 20 | 121 [161] 75 | 805 | 76.0 | 81.2 | 0 [200] 281 | 361 | 36.0 | 2.60

45 40 | 180 23] 60 | 20 | 121 [161] 80 | 832 | 786 | 83.9 | 0 |200] 281 | 361 | 38.6 | 2.68

45 40 | 180 23] 60 | 20 | 121 |161] 85 | 858 | 81.2 | 86.7 | 0 |200] 281 | 361 | 41.2 | 2.68

- 45 40 | 180 23] 60 | 20 | 121 [161] 90 | 88.4 | 83.8 | 89.4 | 0 |200] 281 | 361 | 43.8 | 2.60
45 40 | 180 23] 60 | 20 | 121 | 161 ] 95 | 91.0 | 865 | 922 | 0 |200] 281 | 361 | 46.5 | 2.46

45 40 | 180 23] 60 | 20 | 121 | 161 | 100 | 936 | 89.1 | 94.9 | 0 |200] 281 | 361 | 49.1 | 2.26

45 40 | 180 23] 60 | 20 | 121 |161] 105 | 96.3 | 91.7 | 97.7 | 0 |200] 281 | 361 | 51.7 | 2.01

45 40 | 180 [2.3] 60 | 20 | 121 | 161 | 110 | 98.9 | 94.3 | 100.4 | 0 [200] 281 | 361 | 54.3 | 1.74

45 40 | 180 23] 60 | 20 | 121 | 161| 115 | 101.5] 96.9 [ 1032 ] 0 |200] 281 | 361 | 56.9 | 1.46

45 40 | 180 [2.3] 60 | 20 | 121 | 161 | 120 | 104.1] 99.6 [ 105.9 | 0 |200] 281 | 361 | 59.6 | 1.19

45 40 | 150 |2.8] 60 | 24 | 94 |142| 50 | 654 | 60.4 | 64.7 | 0 |200] 271 | 342 | 204 | 1.75

45 40 | 150 [2.8] 60 | 24 | 94 |142] 55 | 68.1 | 63.0 | 675 | 0 |200] 271 | 342 | 23.0 | 2.03

45 40 | 150 [2.8] 60 | 24 | 94 |142] 60 | 707 | 657 | 70.2 | 0 |200] 271 | 342 | 25.7 | 2.27

45 40 | 150 [ 2.8] 60 | 24 | 94 |142] 65 | 733 | 683 | 73.0 | 0 |200] 271 | 342 | 28.3 | 2.46

45 40 |150|2.8] 60 | 24 | 94 |142| 70 | 759 | 709 | 75.7 | 0 |200] 271 | 342 | 30.9 | 2.50

45 40 | 150 |2.8] 60 | 24 | 94 |142] 75 | 785 | 735 | 785 | 0 |200] 271 | 342 | 335 | 2.67

45 40 |150|2.8] 60 | 24 | 94 |142] 80 | 812 | 76.1 | 81.2 | 0 |200] 271 | 342 | 36.1 | 2.67

225 45 40 |150|2.8] 60 | 24 | 94 |142] 85 | 838 | 78.8 | 84.0 | 0 |200] 271 | 342 | 38.8 | 2.58
45 40 | 150 |2.8] 60 | 24 | 94 |142] 90 | 864 | 81.4 | 86.7 | 0 [200] 271 | 342 | 41.4 | 2.44

45 40 | 150 [2.8] 60 | 24 | 94 [142] 95 | 89.0 | 84.0 | 895 | 0 [200] 271 | 342 | 44.0 | 2.24

45 40 | 150 [2.8] 60 | 24 | 94 |142] 100 | 91.6 | 86.6 | 922 | 0 [200] 271 | 342 | 46.6 | 2.00

45 40 | 150 [2.8] 60 | 24 | 94 [142] 105 | 943 | 89.2 | 95.0 | 0 [200] 271 | 342 | 49.2 | 1.72

45 40 | 150 [2.8] 60 | 24 | 94 [142] 120 | 969 | 91.9 | 97.7 | 0 |200] 271 | 342 | 51.9 | 1.45

45 40 | 150 [2.8] 60 | 24 | 94 |142] 115 | 995 | 945 [ 1005 | 0 [200] 271 | 342 | 54.5 | 1.18

45 40 | 150 [2.8] 60 | 24 | 94 [142] 120 | 102.1] 97.1 [ 1032 ] 0 [200] 271 | 342 | 57.1 | 0.93




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 203

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 40 | 12035] 60 | 30 | 64 |124] 50 | 624 | 56.8 | 60.8 | 0 |200] 262 | 324 | 16.8 | 2.13

45 40 | 12035] 60 | 30 | 64 |124| 55 | 650 | 59.4 | 635 | 0 |200] 262 | 324 | 19.4 | 2.35

45 40 |12035] 60 | 30 | 64 |124] 60 | 677 | 62.1 | 66.3 | 0 |200] 262 | 324 | 22.1 | 2.51

45 40 | 12035] 60 | 30 | 64 |124] 65 | 703 | 647 | 69.0 | 0 |200] 262 | 324 | 24.7 | 2.62

45 40 |120]35] 60 | 30 | 64 |124] 70 | 729 | 673 | 71.8 | 0 |200] 262 | 324 | 27.3 | 2.66

45 40 |120]35] 60 | 30 | 64 |124] 75 | 755 | 69.9 | 745 | 0 |200] 262 | 324 | 29.9 | 2.61

45 40 |120]35] 60 | 30 | 64 |124] 80 | 781 | 725 | 77.3 | 0 |200] 262 | 324 | 32.5 | 2.49

226 45 40 |120]35] 60 | 30 | 64 |124| 85 | 808 | 75.2 | 80.0 | 0 |200] 262 | 324 | 35.2 | 2.31
45 40 |12035] 60 | 30 | 64 |124| 90 | 834 | 77.8 | 82.8 | 0 |200] 262 | 324 | 37.8 | 2.09

45 40 | 12035] 60 | 30 | 64 |124| 95 | 86.0 | 80.4 | 855 | 0 |200] 262 | 324 | 40.4 | 1.84

45 40 | 12035] 60 | 30 | 64 |124| 100 | 88.6 | 83.0 | 88.3 | 0 |200]| 262 | 324 | 43.0 | 1.57

45 40 | 12035] 60 | 30 | 64 |124| 105 | 91.2 | 856 | 91.0 | 0 |200] 262 | 324 | 456 | 1.29

45 40 | 120/35] 60 | 30 | 64 |124| 110 | 939 | 88.3 | 93.8 | 0 [200] 262 | 324 | 48.3 | 1.04

45 40 | 12035] 60 | 30 | 64 |124| 115 | 965 | 90.9 | 965 | 0 |200] 262 | 324 | 50.9 | 0.81

45 40 | 12035] 60 | 30 | 64 |124] 120 | 99.1 | 935 | 99.3 | 0 |200] 262 | 324 | 53.5 | 0.61

45 40 | 90 [47] 45 | 23| 48 | 93| 50 | 574 | 509 | 54.4 | 0 |200] 247 | 293 | 10.9 | 2.52

45 40 | 90 |47] 45 | 23 | 48 | 93 | 55 | 60.0 | 535 | 57.2 | 0 |200] 247 | 293 | 13.5 | 2.60

45 40 | 90 |47] 45 | 23 | 48 | 93| 60 | 626 | 562 | 59.9 | 0 |200] 247 | 293 | 16.2 | 2.50

45 40 | 90 |47] 45 | 23 | 48 | 93| 65 | 652 | 58.8 | 62.7 | 0 |200] 247 | 293 | 18.8 | 2.49

45 40 | 90 |47] 45 | 23 | 48 | 93| 70 | 67.9 | 61.4 | 65.4 | 0 |200] 247 | 293 | 21.4 | 2.34

257 45 40 | 90 |47] 45 | 23 | 48 | 93| 75 | 705 | 64.0 | 682 | 0 [200] 247 | 293 | 24.0 | 2.14
45 40 | 90 |[47] 45 | 23 | 48 | 93| 80 | 731 | 66.6 | 70.9 | 0 |200] 247 | 293 | 26.6 | 1.01

45 40 | 90 [47] 45 | 23 | 48 | 93| 85 | 757 [ 69.3 | 73.7 | 0 |200] 247 | 293 | 29.3 | 1.65

45 40 | 90 |[47] 45 | 23 | 48 | 93| 90 | 783 | 71.9 | 76.4 | 0 |200] 247 | 293 | 31.9 | 1.39

45 40 | 90 |[47] 45 | 23 | 48 | 93| 95 | 810 | 745 | 79.2 | 0 |200] 247 | 293 | 34.5 | 1.13

45 40 | 90 |[47] 45 | 23 | 48 | 93| 100 | 836 | 77.1 | 81.9 | 0 |200] 247 | 293 | 37.1 | 0.89

45 40 | 90 |47] 45 | 23 | 48 | 93| 105 | 862 | 79.7 | 84.7 | 0 |200] 247 | 293 | 39.7 | 0.68




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 204

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 40 | 90 [47] 45 | 23 | 48 | 93| 110 | 888 | 82.4 | 87.5 | 0 |200] 247 | 293 | 42.4 | 051

227 45 40 | 90 [47] 45 | 23 | 48 | 93| 115 | 914 | 85.0 | 90.2 | 0 [200] 247 | 293 | 45.0 | 0.37
45 40 | 90 [47] 45 | 23 | 48 | 93| 120 | 941 | 87.6 | 93.0 | 0 |200] 247 | 293 | 47.6 | 0.26

45 40 | 70 [6.0] 42 | 25 | 30 | 80 | 50 | 516 | 443 | 47.4 | 0 |200] 240 | 280 | 4.3 |2.43

45 40 | 70 |6.0] 42 | 25 | 30 | 80| 55 | 542 | 469 | 50.1 | 0 |200] 240 | 280 | 6.9 |2.29

45 40 | 70 |6.0] 42 | 25 | 30 | 80| 60 | 56.9 | 495 | 529 | 0 [200] 240 | 280 | 9.5 |2.10

45 40 | 70 |6.0] 42 | 25 | 30 | 80 | 65 | 595 | 522 | 55.6 | 0 |200] 240 | 280 | 12.2 | 1.88

45 40 | 70 |60] 42 | 25 | 30 | 80| 70 | 62.1 | 548 | 58.4 | 0 |200] 240 | 280 | 14.8 | 1.63

45 40 | 70 |6.0] 42 | 25 | 30 | 80| 75 | 647 | 574 | 61.1 | 0 |200] 240 | 280 | 17.4 | 1.38

45 40 | 70 [6.0] 42 | 25 | 30 | 80 | 80 | 67.3 | 60.0 | 63.9 | 0 [200] 240 | 280 | 20.0 | 1.14

228 45 40 | 70 [6.0] 42 | 25 | 30 | 80| 85 | 700 | 626 | 66.6 | 0 |200] 240 | 280 | 22.6 | 0.91
45 40 | 70 [6.0] 42 | 25 [ 30 | 80| 90 | 726 | 653 | 69.4 | 0 [200] 240 | 280 | 25.3 | 0.70

45 40 | 70 [6.0] 42 | 25 | 30 | 80| 95 | 752 | 67.9 | 72.1 | 0 [200] 240 | 280 | 27.9 | 0.52

45 40 | 70 [6.0] 42 | 25 | 30 | 80 | 100 | 778 | 705 | 74.9 | 0 |200] 240 | 280 | 30.5 | 0.38

45 40 | 70 [6.0] 42 | 25 | 30 | 80 | 105 | 804 | 731 | 77.6 | 0 |200] 240 | 280 | 33.1 | 0.27

45 40 | 70 [6.0] 42 | 25 | 30 | 80 | 110 | 831 | 75.7 [ 80.4 | 0 |200] 240 | 280 | 35.7 | 0.18

45 40 | 70 |6.0] 42 | 25 | 30 | 80 | 115 | 857 | 78.4 | 83.1 | 0 |200] 240 | 280 | 38.4 | 0.12

45 40 | 70 |6.0] 42 | 25 | 30 | 80 | 120 | 88.3 | 81.0 | 85.9 | 0 |200] 240 | 280 | 41.0 | 0.08

45 45 | 260 20| 80 | 25 | 180 |229| 50 | 705 | 66.7 | 71.7 | 0 |200] 314 | 429 | 21.7 | 1.09

45 45 | 260 20| 80 | 25 | 180 | 229 | 55 | 73.2 | 69.4 | 745 | 0 |200] 314 | 429 | 24.4 | 1.35

45 45 | 260 |2.0] 80 | 25 | 180 |229| 60 | 758 | 720 | 77.2 | 0 |200] 314 | 429 | 27.0 | 1.62

45 45 | 260 |2.0] 80 | 25 | 180 | 229 | 65 | 784 | 74.6 | 80.0 | 0 [200] 314 | 429 | 29.6 | 1.90

229 45 45 | 260 [2.0] 80 | 25 | 180 [229] 70 | 810 | 77.2 | 82.7 | 0 |200] 314 | 429 | 32.2 | 2.16
45 45 | 260 20| 80 | 25 | 180 [229| 75 | 836 | 79.8 | 855 | 0 |200] 314 | 429 | 34.8 | 2.37

45 45 | 260 [2.0] 80 | 25 | 180 [229| 80 | 86.3 | 825 | 882 | 0 |200] 314 | 429 | 37.5 | 2.53

45 45 | 260 [2.0] 80 | 25 | 180 [229| 85 | 88.9 | 85.1 | 91.0 | 0 |200] 314 | 429 | 40.1 | 2.63

45 45 | 260 [2.0] 80 | 25 | 180 [229] 90 | 915 | 87.7 | 93.7 | 0 |200] 314 | 429 | 42.7 | 2.60




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 205

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 45 | 260 [2.0] 80 | 25 | 180 [229] 95 | 941 | 90.3 | 965 | 0 |200] 314 | 429 | 45.3 | 2.65

45 45 | 260 [2.0] 80 | 25 | 180 [ 229 | 100 | 96.7 | 92.9 | 99.2 | 0 [200] 314 | 429 | 47.9 | 254

299 45 45 | 260 [2.0] 80 | 25 | 180 [ 229 | 105 | 99.4 | 95.6 [ 102.0 | 0 |200] 314 | 429 | 50.6 | 2.38
45 45 | 260 [2.0] 80 | 25 | 180 [ 229 | 110 | 1020 98.2 [ 104.7 | 0 |200] 314 | 429 | 53.2 | 2.16

45 45 | 260 20| 80 | 25 | 180 | 229 | 115 | 104.6 | 100.8 | 1075 | 0 |200] 314 | 429 | 55.8 | 1.01

45 45 | 260 20| 80 | 25 | 180 | 229 | 120 | 107.2] 103.4 | 110.3 | 0 |200] 314 | 429 | 58.4 | 1.63

45 45 |23023] 80 | 28 | 153 [208| 50 | 69.6 | 65.6 | 70.4 | 0 |200] 304 | 408 | 20.6 | 1.20

45 45 | 230]23] 80 | 28 | 153 |208| 55 | 723 | 68.2 | 73.2 | 0 |200] 304 | 408 | 23.2 | 1.47

45 45 | 23023] 80 | 28 | 153 [208| 60 | 749 | 708 | 75.9 | 0 |200] 304 | 408 | 25.8 | 1.75

45 45 | 23023] 80 | 28 | 153 [208| 65 | 775 | 73.4 | 78.7 | 0 |200] 304 | 408 | 28.4 |2.03

45 45 | 23023] 80 | 28 | 153 [208| 70 | 80.1 | 76.1 | 81.4 | 0 |200] 304 | 408 | 31.1 | 227

45 45 | 23023] 80 | 28 | 153 [208| 75 | 827 | 787 | 842 | 0 |200] 304 | 408 | 33.7 | 2.45

45 45 | 23023] 80 | 28 | 153 [208| 80 | 854 | 81.3 | 86.9 | 0 |200] 304 | 408 | 36.3 | 2.5

230 45 45 | 23023] 80 | 28 | 153 [208| 85 | 88.0 | 83.9 | 89.7 | 0 |200] 304 | 408 | 38.9 | 2.67
45 45 | 23023] 80 | 28 | 153 [208| 90 | 906 | 865 | 92.4 | 0 |200] 304 | 408 | 41.5 | 2.69

45 45 | 23023] 80 | 28 | 153 [208| 95 | 932 | 89.2 [ 95.2 | 0 [200] 304 | 408 | 44.2 | 261

45 45 | 230]23] 80 | 28 | 153 | 208 | 100 | 958 | 91.8 | 97.9 | 0 |200] 304 | 408 | 46.8 | 2.48

45 45 | 230]23] 80 | 28 | 153 | 208 | 105 | 985 | 94.4 [ 100.7 | 0 |200] 304 | 408 | 49.4 | 2.28

45 45 | 230]23] 80 | 28 | 153 | 208 | 110 | 101.1] 97.0 | 103.4 | 0 |200] 304 | 408 | 52.0 | 2.05

45 45 | 230]23] 80 | 28 | 153 | 208 | 115 | 103.7 ] 99.6 | 106.2 | 0 |200] 304 | 408 | 54.6 | 1.78

45 45 | 2302.3] 80 | 28 | 153 [ 208 | 120 | 106.3 | 102.3 ] 108.9 | 0 [200] 304 | 408 | 57.3 | 1.50

45 45 | 2002.7] 80 | 32 | 125 [189] 50 | 685 | 64.1 | 68.8 | 0 |200] 295 | 389 | 19.1 | 1.35

45 45 | 200 2.7] 80 | 32 | 125 [189] 55 | 71.1 | 66.7 | 71.5 | 0 |200] 295 | 389 | 21.7 | 1.63

- 45 45 | 200 2.7] 80 | 32 [ 125 [189] 60 | 737 | 69.4 | 743 | 0 [200] 295 | 389 | 24.4 | 1.01
45 45 | 200 27] 80 | 32 [ 125 [189] 65 | 763 | 720 | 77.0 | 0 |200] 295 | 389 | 27.0 | 2.17

45 45 | 200 2.7] 80 | 32 [ 125 [189] 70 | 789 | 746 | 79.8 | 0 |200] 295 | 389 | 29.6 | 2.38

45 45 | 200 2.7] 80 | 32 | 125 [189] 75 | 816 | 77.2 | 825 | 0 [200] 295 | 389 | 32.2 | 2.54




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 206

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 45 | 200 2.7] 80 | 32 | 125 [189] 80 | 84.2 | 79.8 | 853 | 0 [200] 295 | 389 | 34.8 | 2.64

45 45 | 20027] 80 | 32 | 125 [189] 85 | 86.8 | 825 | 88.0 | 0 |200] 295 | 389 | 37.5 | 2.60

45 45 | 2002.7] 80 | 32 | 125 [189] 90 | 89.4 | 85.1 | 90.8 | 0 |200] 295 | 389 | 40.1 | 2.65

45 45 | 200 2.7] 80 | 32 | 125 [189] 95 | 920 | 87.7 | 935 | 0 [200] 295 | 389 | 42.7 | 2.54

231 45 45 |200]2.7] 80 | 32 | 125 | 189 ] 100 | 94.7 | 90.3 | 96.3 | 0 |200] 295 | 389 | 45.3 | 2.37
45 45 |2002.7] 80 | 32 | 125 | 189 | 105 | 97.3 | 92.9 | 99.0 | 0 |200] 295 | 389 | 47.9 | 2.14

45 45 | 200]2.7] 80 | 32 | 125 | 189 | 110 | 99.9 | 956 | 101.8 | 0 |200] 295 | 389 | 50.6 | 1.88

45 45 |2002.7] 80 | 32 | 125 | 189 | 115 | 1025 98.2 | 1045 | 0 [200] 295 | 389 | 53.2 | 1.60

45 45 | 2002.7] 80 | 32 | 125 | 189 | 120 | 105.1 | 100.8 | 107.3 | 0 |200] 295 | 389 | 55.8 | 1.33

45 45 |1703.1] 80 | 38 | 96 |171| 50 | 66.9 | 62.1 | 66.6 | 0 |200] 286 | 371 | 17.1 | 1.57

45 45 |1703.1] 80 | 38 | 96 |171] 55 | 695 | 64.8 | 69.4 | 0 |200] 286 | 371 | 19.8 | 1.85

45 45 |170[3.1] 80 | 38 | 96 171 | 60 | 721 | 67.4 | 72.1 | 0 |200] 286 | 371 | 22.4 | 2.12

45 45 | 170 [3.1] 80 | 38 | 96 |171| 65 | 74.7 | 700 | 749 | 0 [200] 286 | 371 | 25.0 | 2.34

45 45 |170[3.1] 80 | 38 | 96 172 ] 70 | 773 | 726 | 77.6 | 0 |200] 286 | 371 | 27.6 | 2.51

45 45 |1703.1] 80 | 38 | 96 171 ] 75 | 800 | 752 | 80.4 | 0 |200] 286 | 371 | 30.2 | 2.63

45 45 |170[3.1] 80 | 38 | 96 |172] 80 | 826 | 77.9 | 83.1 | 0 |200] 286 | 371 | 32.9 | 2.60

232 45 45 |170]3.2] 80 | 38 | 96 |171| 85 | 852 | 805 | 85.9 | 0 |200] 286 | 371 | 35.5 | 2.66
45 45 |1703.2] 80 | 38 | 96 |171] 90 | 878 | 83.1 | 88.6 | 0 |200] 286 | 371 | 38.1 | 2.56

45 45 |1703.1] 80 | 38 | 96 |171] 95 | 904 | 857 | 91.4 | 0 |200] 286 | 371 | 40.7 | 2.40

45 45 |170]3.1] 80 | 38 | 96 |171] 100 | 93.1 | 88.3 | 94.1 | 0 |200] 286 | 371 | 43.3 | 2.18

45 45 |1703.1] 80 | 38 | 96 |171] 105 | 957 | 91.0 | 96.9 | 0 |200] 286 | 371 | 46.0 | 1.93

45 45 | 170[3.1] 80 | 38 | 96 [171] 110 | 983 | 936 | 99.6 | 0 |200] 286 | 371 | 48.6 | 1.65

45 45 | 170[3.1] 80 | 38 | 96 |171] 115 | 1009 ] 96.2 | 102.4 | 0 |200] 286 | 371 | 51.2 | 1.37

45 45 | 170[3.1] 80 | 38 | 96 |171] 120 | 103.5] 98.8 [ 105.1 | 0 |200] 286 | 371 | 53.8 | 1.11

45 45 | 140 [3.8] 80 | 46 | 64 |156| 50 | 64.6 | 59.4 | 63.6 | 0 |200| 278 | 356 | 14.4 | 1.88

233 45 45 | 140 38| 80 | 46 | 64 |156| 55 | 67.2 | 62.0 | 66.3 | 0 |200| 278 | 356 | 17.0 | 2.14
45 45 | 140 [3.8] 80 | 46 | 64 |156| 60 | 69.8 | 64.6 | 69.1 | 0 |200| 278 | 356 | 19.6 | 2.36




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 207

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 45 | 140 [3.8] 80 | 46 | 64 |156| 65 | 724 | 67.2 | 71.8 | 0 |200] 278 | 356 | 22.2 | 2.52

45 45 | 140 [3.8] 80 | 46 | 64 |156| 70 | 750 | 69.9 | 74.6 | 0 |200] 278 | 356 | 24.9 | 2.63

45 45 | 140 [3.8] 80 | 46 | 64 |156| 75 | 777 | 725 | 77.3 | 0 |200] 278 | 356 | 27.5 | 2.68

45 45 | 140 [3.8] 80 | 46 | 64 |156| 80 | 80.3 | 75.1 | 80.1 | 0 |200] 278 | 356 | 30.1 | 2.63

45 45 | 140 38| 80 | 46 | 64 |156| 85 | 829 | 77.7 | 82.8 | 0 |200] 278 | 356 | 32.7 | 2.52

233 45 45 | 140 38| 80 | 46 | 64 |156| 90 | 855 | 80.3 | 85.6 | 0 |200] 278 | 356 | 35.3 | 2.35
45 45 | 140 38| 80 | 46 | 64 |156| 95 | 88.1 | 83.0 | 88.3 | 0 |200] 278 | 356 | 38.0 | 2.13

45 45 | 140 38| 80 | 46 | 64 | 156 | 100 | 90.8 | 856 | 91.1 | 0 |200] 278 | 356 | 40.6 | 1.87

45 45 | 140 |3.8] 80 | 46 | 64 |156| 105 | 93.4 | 88.2 | 93.8 | 0 [200] 278 | 356 | 43.2 | 1.60

45 45 | 140 [3.8] 80 | 46 | 64 | 156 | 110 | 96.0 | 90.8 | 96.6 | 0 |200]| 278 | 356 | 45.8 | 1.33

45 45 | 140 [3.8] 80 | 46 | 64 | 156 | 115 | 98.6 | 93.4 | 99.3 | 0 |200]| 278 | 356 | 48.4 | 1.07

45 45 | 140 [3.8] 80 | 46 | 64 | 156 | 120 | 101.2 ] 96.1 | 102.1 | 0 |200] 278 | 356 | 51.1 | 0.83

45 45 | 110 48] 51 | 24 | 63 |1120] 50 | 61.0 | 552 | 59.0 | 0 |200] 255 | 310 | 10.2 | 2.27

45 45 | 110 48] 51 | 24 | 63 |110] 55 | 637 | 57.8 | 61.8 | 0 |200] 255 | 310 | 12.8 | 2.45

45 45 | 110 48] 51 | 24 | 63 |110] 60 | 66.3 | 60.4 | 645 | 0 |200] 255 | 310 | 15.4 | 2.58

45 45 | 110 [48] 51 | 24 | 63 |110] 65 | 68.9 | 63.1 | 67.3 | 0 |200] 255 | 310 | 18.1 | 2.65

45 45 | 110 48] 51 | 24 | 63 |110] 70 | 715 | 657 | 70.0 | 0 |200] 255 | 310 | 20.7 | 2.62

45 45 | 110 48] 51 | 24 | 63 |110] 75 | 741 | 683 | 72.8 | 0 |200] 255 | 310 | 23.3 | 2.52

45 45 | 110 48] 51 | 24 | 63 |110] 80 | 768 | 709 | 755 | 0 |200] 255 | 310 | 25.9 | 2.36

234 45 45 | 110 48] 51 | 24 | 63 |110] 85 | 794 | 735 | 783 | 0 |200] 255 | 310 | 28.5 | 2.15
45 45 | 110 |4.8] 51 | 24 | 63 |110] 90 | 820 | 762 | 81.0 | 0 |200] 255 | 310 | 31.2 | 1.01

45 45 | 110 [48] 51 | 24 | 63 [110] 95 | 84.6 | 788 | 83.8 | 0 [200] 255 | 310 | 33.8 | 1.64

45 45 | 110 48] 51 | 24 | 63 |110] 100 | 87.2 | 81.4 | 865 | 0 |200] 255 | 310 | 36.4 | 1.37

45 45 | 110 [48] 51 | 24 | 63 [110] 105 | 89.9 | 84.0 | 89.3 | 0 |200] 255 | 310 | 39.0 | 1.11

45 45 | 110 [4.8] 51 | 24 | 63 [110] 110 | 925 | 86.6 | 92.0 | 0 |200] 255 | 310 | 41.6 | 0.87

45 45 | 110 [48] 51 | 24 | 63 [110] 115 | 951 | 89.3 | 94.8 | 0 |200] 255 | 310 | 44.3 | 0.66

45 45 | 110 [48] 51 | 24 | 63 [110] 120 | 97.7 | 91.9 | 975 | 0 |200] 255 | 310 | 46.9 | 0.49




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 208

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 45 | 80 66| 51 | 33 | 30 | 95 | 50 | 54.9 | 48.0 | 51.3 | 0 |200] 248 | 295 | 3.0 |2.58

45 45 | 80 |6.6] 51 | 33 | 30 | 95 | 55 | 57.5 | 50.6 | 54.1 | 0 |200| 248 | 295 | 56 |2.54

45 45 | 80 66| 51 | 33 | 30 | 95 | 60 | 60.1 | 532 | 56.8 | 0 |200| 248 | 295 | 8.2 |2.43

45 45 |80 66| 51 | 33 | 30 | 95 | 65 | 627 | 559 | 59.6 | 0 |200] 248 | 295 | 10.9 | 2.27

45 45 | 80 |6.6] 51 | 33| 30 | 95| 70 | 653 | 585 | 623 | 0 |200] 248 | 295 | 13.5 | 2.06

45 45 | 80 |6.6] 51 | 33| 30 | 95| 75 | 68.0 | 61.1 | 65.1 | 0 |200] 248 | 295 | 16.1 | 1.82

45 45 | 80 |6.6] 51 | 33 | 30 | 95 | 80 | 706 | 637 | 67.8 | 0 |200] 248 | 295 | 18.7 | 1.57

235 45 45 | 80 |6.6] 51 | 33 | 30 | 95| 85 | 732 | 663 | 70.6 | 0 |200] 248 | 295 | 21.3 | 1.31
45 45 | 80 |6.6] 51 | 33 | 30 | 95| 90 | 758 | 69.0 | 73.3 | 0 |200] 248 | 295 | 24.0 | 1.06

45 45 | 80 66| 51 | 33 | 30 | 95 | 95 | 784 | 716 | 76.1 | 0 |200] 248 | 295 | 26.6 | 0.83

45 45 | 80 |6.6] 51 | 33 | 30 | 95 | 100 | 81.1 | 742 | 78.8 | 0 |200] 248 | 295 | 29.2 | 0.63

45 45 | 80 66| 51 | 33 | 30 | 95 | 105 | 837 | 76.8 | 81.6 | 0 |200] 248 | 295 | 31.8 | 0.47

45 45 | 80 |6.6] 51 | 33 | 30 | 95 | 110 | 86.3 | 79.4 | 843 | 0 |200] 248 | 295 | 34.4 | 0.34

45 45 | 80 |6.6] 51 | 33 | 30 | 95 | 115 | 88.9 | 82.1 | 87.1 | 0 |200] 248 | 295 | 37.1 | 0.23

45 45 | 80 [6.6] 51 | 33 | 30 | 95 | 120 | 915 | 84.7 | 89.8 | 0 |200] 248 | 295 | 39.7 | 0.16

45 50 |330]20] 200 | 30 | 229 |289| 50 | 720 | 68.6 | 73.9 | 0 |200| 345 | 489 | 18.6 | 0.91

45 50 |330]20] 100 | 30 | 229 |289| 55 | 746 | 71.3 | 76.7 | 0 |200] 345 | 489 | 21.3 | 1.15

45 50 |330]20] 100 | 30 | 229 |289| 60 | 773 | 73.9 | 79.4 | 0 |200] 345 | 489 | 23.9 | 1.42

45 50 |330]20] 200 | 30 | 229 |289| 65 | 79.9 | 765 | 82.2 | 0 |200] 345 | 489 | 26,5 | 1.70

45 50 |330]20] 200 | 30 | 229 |289| 70 | 825 | 79.1 | 85.0 | 0 |200] 345 | 489 | 29.1 | 1.97

236 45 50 |330]20] 1200 | 30 | 229 |289| 75 | 851 | 81.7 | 87.7 | 0 |200]| 345 | 489 | 31.7 | 2.22
45 50 |330]20] 200 | 30 | 229 |289| 80 | 87.7 | 84.4 | 905 | 0 |200] 345 | 489 | 34.4 |2.41

45 50 |330]20] 200 | 30 | 229 |289| 85 | 90.4 | 87.0 | 932 | 0 |200] 345 | 489 | 37.0 | 2.55

45 50 |330]20] 200 | 30 | 229 |289| 90 | 93.0 | 89.6 | 96.0 | 0 |200] 345 | 489 | 39.6 | 2.63

45 50 |330]20] 200 | 30 | 229 |289| 95 | 956 | 922 | 98.7 | 0 |200] 345 | 489 | 42.2 | 2.67

45 50 |330]20] 200 | 30 | 229 | 289 | 100 | 98.2 | 94.8 [ 101.5 | 0 |200] 345 | 489 | 44.8 | 2.61

45 50 |330]20] 200 | 30 | 229 | 289 | 105 | 1008 ] 97.5 | 104.2 | 0 |200] 345 | 489 | 47.5 | 2.49




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 209

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 50 |330]20] 200 | 30 | 229 | 289 | 110 | 103.5] 100.1 | 107.0 | 0 |200] 345 | 489 | 50.1 | 2.31

236 45 50 |330]20] 200 | 30 | 229 | 289 | 115 | 106.1] 102.7 [ 109.7 | 0 |200] 345 | 489 | 52.7 | 2.09
45 50 |330]20] 1200 | 30 | 229 | 289 | 120 | 108.7] 1053 ] 1125 | 0 |200] 345 | 489 | 55.3 | 1.84

45 50 |300]22] 1200 | 33 | 202 |269| 50 | 715 | 67.9 | 73.1 | 0 |200| 334 | 469 | 17.9 | 0.98

45 50 |300]22] 100 | 33 | 202 |269| 55 | 74.1 | 706 | 75.9 | 0 |200]| 334 | 469 | 20.6 | 1.23

45 50 |300]22] 100 | 33 | 202 |269| 60 | 767 | 732 | 78.6 | 0 |200] 334 | 469 | 23.2 | 1.50

45 50 |300]22] 100 33 | 202 |269| 65 | 79.3 | 758 | 81.4 | 0 |200]| 334 | 469 | 25.8 | 1.78

45 50 |300]22] 100 33 | 202 |269| 70 | 82.0 | 78.4 | 84.1 | 0 |200]| 334 | 469 | 28.4 | 2.05

45 50 |300]22] 100 33 | 202 |269| 75 | 846 | 81.0 | 86.9 | 0 |200]| 334 | 469 | 31.0 | 2.28

45 50 |300]22] 100 | 33 | 202 |269| 80 | 87.2 | 837 | 89.6 | 0 |200]| 334 | 469 | 33.7 | 2.46

237 45 50 |300]22] 100 | 33 | 202 |269| 85 | 89.8 | 86.3 | 92.4 | 0 |200]| 334 | 469 | 36.3 | 2.58
45 50 |300]22] 1200 | 33 | 202 |269| 90 | 92.4 | 88.9 | 95.1 | 0 |200]| 334 | 469 | 38.9 | 2.66

45 50 |300]22] 100 | 33 | 202 |269| 95 | 951 | 915 [ 97.9 | 0 |200]| 334 | 469 | 41.5 | 2.68

45 50 |300]22] 100 | 33 | 202 | 269 | 100 | 97.7 | 94.1 [ 100.6 | 0 |200]| 334 | 469 | 44.1 | 2.50

45 50 |300]22] 1200 | 33 | 202 | 269 | 105 | 1003 ] 96.8 | 103.4 | 0 |200]| 334 | 469 | 46.8 | 2.45

45 50 |300]22] 1200 | 33 | 202 | 269 | 110 | 102.9] 99.4 [ 106.1 | 0 |200]| 334 | 469 | 49.4 | 2.26

45 50 |300]22] 100 | 33 | 202 | 269 | 115 | 105.5 | 102.0 | 108.9 | 0 |200] 334 | 469 | 52.0 | 2.03

45 50 |300]22] 100 | 33 | 202 |269| 120 | 108.2 | 104.6 | 111.6 | 0 |200]| 334 | 469 | 54.6 | 1.76

45 50 |270]24] 100 | 37 | 175 |249| 50 | 708 | 67.1 | 72.1 | 0 |200]| 325 | 449 | 17.1 | 1.06

45 50 | 27024 100 | 37 | 175 |249| 55 | 734 | 69.7 | 74.9 | 0 |200]| 325 | 449 | 19.7 | 1.32

45 50 | 270 |24 100 | 37 | 175 |249| 60 | 760 | 723 | 77.6 | 0 |200]| 325 | 449 | 22.3 | 1.50

45 50 | 27024 100 | 37 | 175 |249| 65 | 787 | 749 | 80.4 | 0 |200]| 325 | 449 | 24.9 | 1.87

238 45 50 | 27024100 | 37 | 175 |249| 70 | 813 | 775 | 83.1 | 0 |200]| 325 | 449 | 27.5 | 2.13
45 50 | 27024100 | 37 | 175 |249| 75 | 839 | 80.2 | 85.9 | 0 |200] 325 | 449 | 30.2 | 2.35

45 50 | 27024100 | 37 | 175 |249| 80 | 865 | 82.8 | 88.6 | 0 |200]| 325 | 449 | 32.8 | 2.51

45 50 | 27024100 | 37 | 175 |249| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 325 | 449 | 354 |2.62

45 50 | 27024100 | 37 | 175 |249| 90 | 918 | 88.0 | 94.1 | 0 |200]| 325 | 449 | 38.0 | 2.68




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 210

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 50 | 27024 100 | 37 | 175 |249| 95 | 944 | 90.6 | 96.9 | 0 |200]| 325 | 449 | 40.6 | 2.66

45 50 | 27024 100 | 37 | 175 | 249 | 100 | 97.0 | 933 | 99.6 | 0 |200] 325 | 449 | 43.3 | 2.56

233 45 50 | 270 |24 100 | 37 | 175 | 249| 105 | 99.6 | 95.9 | 102.4 | 0 [200] 325 | 449 | 45.9 | 2.40
45 50 | 27024 100 | 37 | 175 | 249 | 110 | 102.2] 985 | 105.1 | 0 |200] 325 | 449 | 485 | 2.18

45 50 |270]24] 100 | 37 | 175 | 249| 115 | 104.9 | 101.1 | 107.9 | 0 |200] 325 | 449 | 51.1 | 1.94

45 50 |270]24] 100 | 37 | 175 | 249| 120 | 107.5] 103.7 | 110.6 | 0 |200] 325 | 449 | 53.7 | 1.67

45 50 |240]27] 100 | 42 | 147 |230| 50 | 700 | 66.0 | 70.9 | 0 |200] 315 | 430 | 16.0 | 1.16

45 50 |240]27] 100 | 42 | 147 | 230| 55 | 726 | 686 | 73.6 | 0 |200]| 315 | 430 | 18.6 | 1.43

45 50 |240]27] 100 | 42 | 147 |230| 60 | 752 | 712 | 76.4 | 0 |200| 315|430 | 21.2 | 1.71

45 50 |240]27] 100 | 42 | 147 |230| 65 | 778 | 739 | 79.2 | 0 |200]| 315 | 430 | 23.9 | 1.99

45 50 |240]27] 100 | 42 | 147 |230| 70 | 80.4 | 765 | 81.9 | 0 |200]| 315 430 | 26.5 | 2.23

45 50 |240]27] 100 | 42 | 147 |230| 75 | 831 | 79.1 | 84.7 | 0 |200] 315 430 | 29.1 |2.43

45 50 |240]27] 100 | 42 | 147 |230| 80 | 857 | 81.7 | 87.4 | 0 |200| 315 430 | 31.7 | 2.57

239 45 50 |240]27] 100 | 42 | 147 |230| 85 | 883 | 843 [ 90.2 | 0 |200] 315 430 | 34.3 | 2.66
45 50 |240]27] 100 | 42 | 147 |230| 90 | 909 | 87.0 | 92.9 | 0 |200] 315 430 | 37.0 | 2.69

45 50 |240]27] 100 | 42 | 147 |230| 95 | 935 | 89.6 | 95.7 | 0 |200]| 315 | 430 | 39.6 | 2.63

45 50 |240]27] 100 | 42 | 147 | 230| 100 | 962 | 92.2 | 98.4 | 0 |200] 315 | 430 | 42.2 | 2.50

45 50 |240]27] 100 | 42 | 147 | 230 105 | 98.8 | 94.8 | 101.2 | 0 |200] 315 | 430 | 44.8 | 2.32

45 50 | 24027 100 | 42 | 147 | 230 110 | 1014 | 97.4 [ 103.9 | 0 |200] 315 | 430 | 47.4 | 2.09

45 50 |240]27] 100 | 42 | 147 | 230 115 | 104.0 | 100.1 | 106.7 | 0 |200] 315 | 430 | 50.1 | 1.82

45 50 | 24027 100 | 42 | 147 | 230| 120 | 106.6 | 102.7 | 109.4 | 0 |200] 315 | 430 | 52.7 | 1.55

45 50 |210]3.1] 100 | 48 | 117 |213| 50 | 68.9 | 64.7 | 69.4 | 0 |200]| 306 | 413 | 14.7 | 1.31

45 50 |210]3.1] 100 | 48 | 117 |213| 55 | 715 | 67.3 | 72.1 | 0 |200]| 306 | 413 | 17.3 | 1.58

. 45 50 |210]3.1] 100 | 48 | 117 |213| 60 | 74.1 | 69.9 | 74.9 | 0 |200]| 306 | 413 | 19.9 | 1.86
45 50 |210]3.1] 100 | 48 | 117 |213| 65 | 767 | 725 | 77.6 | 0 |200]| 306 | 413 | 22.5 | 2.13

45 50 |210]3.1] 100 | 48 | 117 |213| 70 | 79.4 | 75.1 | 80.4 | 0 |200]| 306 | 413 | 25.1 |2.35

45 50 |210]3.1] 100 | 48 | 117 |213| 75 | 820 | 77.8 | 83.1 | 0 |200]| 306 | 413 | 27.8 | 2.51




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 211

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 50 |210]3.1] 100 | 48 | 117 |213| 80 | 84.6 | 80.4 | 859 | 0 |200]| 306 | 413 | 30.4 | 2.63

45 50 |210]3.1] 100 | 48 | 117 |213| 85 | 87.2 | 83.0 | 88.6 | 0 |200] 306 | 413 | 33.0 | 2.60

45 50 |210]3.1] 1200 | 48 | 117 |213| 90 | 89.8 | 856 | 91.4 | 0 |200]| 306 | 413 | 35.6 | 2.66

45 50 |210]3.1] 1200 | 48 | 117 |213| 95 | 925 | 88.2 | 94.1 | 0 |200] 306 | 413 | 38.2 | 2.57

240 45 50 |210]3.1] 100 | 48 | 117 | 213 100 | 95.1 | 90.9 | 96.9 | 0 |200] 306 | 413 | 40.9 | 2.41
45 50 |210]3.1] 100 | 48 | 117 | 213 105 | 97.7 | 935 | 99.6 | 0 |200] 306 | 413 | 43.5 | 2.20

45 50 |210]3.1] 100 | 48 | 117 | 213 | 110 | 1003 | 96.1 | 102.4 | 0 |200] 306 | 413 | 46.1 | 1.94

45 50 |210]3.1] 100 | 48 | 117 | 213| 115 | 1029 ] 98.7 | 105.1 | 0 |200] 306 | 413 | 48.7 | 1.67

45 50 |210]3.1] 100 | 48 | 117 | 213 | 120 | 105.6 | 101.3 | 107.9 | 0 |200] 306 | 413 | 51.3 | 1.39

45 50 |180|3.6| 100 | 56 | 86 | 197 | 50 | 67.4 | 629 | 67.4 | 0 |200] 298 | 397 | 12.9 | 1.50

45 50 |180]3.6| 100 | 56 | 86 | 197 | 55 | 70.1 | 655 | 70.2 | 0 |200]| 298 | 397 | 15.5 | 1.78

45 50 |180]3.6| 100 | 56 | 86 | 197 | 60 | 727 | 68.1 | 72.9 | 0 |200]| 298 | 397 | 18.1 | 2.06

45 50 |180]3.6| 100 | 56 | 86 | 197 | 65 | 753 | 70.7 | 75.7 | 0 |200]| 298 | 397 | 20.7 | 2.29

45 50 |180]3.6| 100 | 56 | 86 | 197 | 70 | 77.9 | 73.4 | 78.4 | 0 |200| 298 | 397 | 23.4 |2.47

45 50 |180|3.6| 100 | 56 | 86 | 197 | 75 | 805 | 76.0 | 81.2 | 0 |200] 298 | 397 | 26.0 | 2.60

45 50 |180]3.6| 100 | 56 | 86 |197 | 80 | 832 | 78.6 | 83.9 | 0 |200| 298 | 397 | 28.6 | 2.68

241 45 50 |180]3.6] 100 | 56 | 86 |197| 85 | 858 | 81.2 | 86.7 | 0 |200] 298 | 397 | 31.2 | 2.68
45 50 |180]3.6] 200 | 56 | 86 |197| 90 | 88.4 | 83.8 | 89.4 | 0 |200] 298 | 397 | 33.8 | 2.50

45 50 |180]3.6] 200 | 56 | 86 |197| 95 | 91.0 | 865 | 922 | 0 |200] 298 | 397 | 36.5 | 2.46

45 50 |180]3.6] 200 | 56 | 86 | 197 | 100 | 93.6 | 89.1 | 94.9 | 0 |200] 298 | 397 | 39.1 | 2.26

45 50 |180]3.6| 200 | 56 | 86 | 197 | 105 | 96.3 | 91.7 | 97.7 | 0 |200] 298 | 397 | 41.7 | 2.01

45 50 |180|3.6| 100 | 56 | 86 | 197 | 110 | 98.9 | 94.3 | 100.4 | 0 |200] 298 | 397 | 44.3 | 1.74

45 50 |180]3.6| 100 | 56 | 86 | 197 | 115 | 101.5] 96.9 | 103.2 | 0 |200]| 298 | 397 | 46.9 | 1.46

45 50 |180|3.6| 100 | 56 | 86 | 197 | 120 | 104.1| 99.6 | 105.9 | 0 |200] 298 | 397 | 49.6 | 1.20

45 50 | 150 | 4.4 100 | 67 | 51 |184| 50 | 654 | 60.4 | 64.7 | 0 |200| 292 | 384 | 10.4 | 1.78

242 45 50 | 150 |44 100 | 67 | 51 |184| 55 | 68.1 | 63.0 | 67.5 | 0 |200| 292 | 384 | 13.0 | 2.05
45 50 | 150 | 4.4 100 | 67 | 51 |184| 60 | 707 | 657 | 70.2 | 0 |200| 292 | 384 | 15.7 | 2.28




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 212

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 50 | 150 | 4.4 100 | 67 | 51 |184| 65 | 733 | 68.3 | 73.0 | 0 |200| 292 | 384 | 18.3 | 2.47

45 50 | 150 |44 100 | 67 | 51 |184| 70 | 759 | 70.9 | 75.7 | 0 |200] 292 | 384 | 20.9 | 2.60

45 50 | 150 |44 100 | 67 | 51 |184| 75 | 785 | 735 | 785 | 0 |200| 292 | 384 | 23.5 | 2.67

45 50 | 150 |44 100 | 67 | 51 |184| 80 | 812 | 76.1 | 81.2 | 0 |200| 292 | 384 | 26.1 | 2.66

45 50 | 150 |44 100 | 67 | 51 |184| 85 | 838 | 78.8 | 84.0 | 0 |200| 292 | 384 | 28.8 | 2.58

” 45 50 | 150 |44 100 | 67 | 51 |184| 90 | 86.4 | 81.4 | 86.7 | 0 |200]| 292 | 384 | 31.4 | 2.44
45 50 | 150 |44 100 | 67 | 51 |184| 95 | 89.0 | 84.0 | 89.5 | 0 |200] 292 | 384 | 34.0 | 2.24

45 50 | 150 |44 100 | 67 | 51 |184| 100 | 91.6 | 86.6 | 92.2 | 0 |200] 292 | 384 | 36.6 | 2.00

45 50 | 150 | 4.4 200 | 67 | 51 |184| 105 | 943 | 89.2 | 95.0 | 0 |200| 292 | 384 | 39.2 | 1.73

45 50 | 150 | 4.4 100 | 67 | 51 |184| 110 | 96.9 | 91.9 | 97.7 | 0 |200| 292 | 384 | 41.9 | 1.45

45 50 | 150 | 4.4 100 | 67 | 51 |184| 115 | 995 | 945 | 1005 | 0 |200| 292 | 384 | 44.5 | 1.18

45 50 | 150 | 4.4 100 | 67 | 51 |184| 120 | 102.1] 97.1 [ 1032 | 0 [200] 292 | 384 | 47.1 | 0.94

45 50 |120]55| 60 | 30 | 64 |124| 50 | 62.4 | 56.8 | 60.8 | 0 |200| 262 | 324 | 6.8 |2.13

45 50 |120]55| 60 | 30 | 64 |124| 55 | 650 | 59.4 | 635 | 0 |200| 262 | 324 | 9.4 |2.35

45 50 |120]55| 60 | 30 | 64 |124| 60 | 677 | 62.1 | 66.3 | 0 |200| 262 | 324 | 12.1 | 2.51

45 50 |120]55| 60 | 30 | 64 |124| 65 | 703 | 64.7 | 69.0 | 0 |200]| 262 | 324 | 14.7 | 2.62

45 50 |120]55] 60 | 30 | 64 |124| 70 | 729 | 673 | 71.8 | 0 |200] 262 | 324 | 17.3 | 2.66

45 50 |120]55] 60 | 30 | 64 |124| 75 | 755 | 69.9 | 745 | 0 |200] 262 | 324 | 19.9 | 2.61

45 50 |120]55] 60 | 30 | 64 |124| 80 | 781 | 725 | 77.3 | 0 |200] 262 | 324 | 22.5 | 2.49

243 45 50 |120]55] 60 | 30 | 64 |124| 85 | 80.8 | 75.2 | 80.0 | 0 |200]| 262 | 324 | 25.2 | 2.31
45 50 |120]55| 60 | 30 | 64 |124| 90 | 834 | 77.8 | 82.8 | 0 |200]| 262 | 324 | 27.8 | 2.09

45 50 |120]55| 60 | 30 | 64 |124| 95 | 86.0 | 80.4 | 855 | 0 |200]| 262 | 324 | 30.4 | 1.84

45 50 |120]55| 60 | 30 | 64 |124| 100 | 88.6 | 83.0 | 88.3 | 0 |200| 262 | 324 | 33.0 | 1.57

45 50 |120]55| 60 | 30 | 64 |124| 105 | 91.2 | 856 | 91.0 | 0 |200]| 262 | 324 | 35.6 | 1.29

45 50 |120]55| 60 | 30 | 64 |124| 110 | 93.9 | 88.3 | 93.8 | 0 |200] 262 | 324 | 38.3 | 1.04

45 50 |120]55| 60 | 30 | 64 |124| 115 | 965 | 90.9 | 965 | 0 |200]| 262 | 324 | 40.9 | 0.81

45 50 |120]55| 60 | 30 | 64 |124| 120 | 99.1 | 935 | 99.3 | 0 |200] 262 | 324 | 435 | 0.61




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 213

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 50 | 90 |7.3] 60 | 40 | 31 |111| 50 | 574 | 509 | 54.4 | 0 |200] 255|311 | 0.9 |252

45 50 | 90 |7.3] 60 | 40 | 31 |111| 55 | 60.0 | 535 | 57.2 | 0 |200| 255 | 311 | 3.5 |2.60

45 50 | 90 |7.3] 60 | 40 | 31 |111| 60 | 626 | 56.2 | 59.9 | 0 |200| 255 | 311 | 6.2 |2.59

45 50 | 90 |7.3] 60 | 40 | 31 |111| 65 | 652 | 58.8 | 62.7 | 0 |200| 255 | 311 | 8.8 |2.50

45 50 | 90 [73] 60 | 40 | 31 |111| 70 | 679 | 61.4 | 65.4 | 0 |200] 255 | 311 | 11.4 | 2.35

45 50 | 90 [73] 60 | 40 | 31 |111| 75 | 705 | 64.0 | 682 | 0 |200] 255 | 311 | 14.0 | 2.15

45 50 | 90 |73] 60 | 40 | 31 |111| 80 | 731 | 666 | 70.9 | 0 |200] 255 | 311 | 16.6 | 1.92

244 45 50 | 90 |73] 60 | 40 | 31 |111| 85 | 757 | 69.3 | 73.7 | 0 |200] 255 | 311 | 19.3 | 1.66
45 50 | 90 |7.3| 60 | 40 | 31 |111| 90 | 783 | 71.9 | 76.4 | 0 |200] 255 | 311 | 21.9 | 1.40

45 50 | 90 |7.3] 60 | 40 | 31 |111| 95 | 810 | 745 | 79.2 | 0 |200] 255 | 311 | 24.5 | 1.14

45 50 | 90 |7.3] 60 | 40 | 31 |111| 100 | 836 | 77.1 | 81.9 | 0 |200] 255 | 311 | 27.1 | 0.90

45 50 | 90 |7.3] 60 | 40 | 31 |111| 105 | 86.2 | 79.7 | 84.7 | 0 |200] 255 | 311 | 29.7 | 0.69

45 50 | 90 |7.3] 60 | 40 | 31 |111| 110 | 888 | 82.4 | 87.5 | 0 |200] 255 | 311 | 32.4 | 0.52

45 50 | 90 |7.3] 60 | 40 | 31 |111| 115 | 914 | 85.0 | 90.2 | 0 |200] 255 | 311 | 35.0 | 0.37

45 50 | 90 |7.3] 60 | 40 | 31 |111| 120 | 94.1 | 87.6 | 93.0 | 0 |200] 255 | 311 | 37.6 | 0.26

45 55 |350]23] 1200 | 29 | 246 |303| 50 | 723 | 69.1 | 74.4 | 0 |200] 352 | 503 | 14.1 | 0.88

45 55 |350]23] 100 | 20 | 246 |303| 55 | 750 | 71.7 | 77.2 | 0 |200] 352 | 503 | 16.7 | 1.11

45 55 |350]23] 100 | 29 | 246 |303| 60 | 776 | 743 | 79.9 | 0 |200] 352 | 503 | 19.3 | 1.38

45 55 |350]23] 100 | 29 | 246 |303| 65 | 80.2 | 76.9 | 82.7 | 0 |200] 352 | 503 | 21.9 | 1.65

45 55 |350]23] 100 | 29 | 246 |303| 70 | 828 | 795 | 85.4 | 0 |200] 352 | 503 | 24.5 | 1.93

o5 45 55 |350]23] 1200 | 29 | 246 |303| 75 | 854 | 822 | 882 | 0 |200]| 352 | 503 | 27.2 | 2.18
45 55 |350]23] 1200 | 29 | 246 |303| 80 | 88.1 | 84.8 | 90.9 | 0 |200] 352|503 | 29.8 | 2.38

45 55 |350]23] 1200 | 29 | 246 |303| 85 | 90.7 | 87.4 | 93.7 | 0 |200]| 352 | 503 | 32.4 | 2.52

45 55 |350]23] 1200 | 29 | 246 |303| 90 | 933 | 90.0 | 96.4 | 0 |200] 352|503 | 35.0 | 2.62

45 55 |350]23] 1200 | 29 | 246 |303| 95 | 950 | 926 | 99.2 | 0 |200] 352 | 503 | 37.6 | 2.66

45 55 |350]23] 200 | 29 | 246 | 303 | 100 | 985 | 953 [ 101.9 | 0 |200] 352 | 503 | 40.3 | 2.62

45 55 | 35023 200 | 29 | 246 | 303 | 105 | 101.2] 97.9 | 104.7 | 0 |200] 352 | 503 | 42.9 | 2.51




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 214

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 55 |350]23| 1200 | 29 | 246 | 303 | 110 | 103.8] 1005 ] 107.4 | 0 [200] 352 | 503 | 45.5 | 2.34

245 45 55 |350]23| 200 | 29 | 246 | 303 | 115 | 106.4 ] 103.1 | 110.2 | 0 |200] 352 | 503 | 48.1 | 2.12
45 55 | 35023 200 | 29 | 246 | 303 | 120 | 109.0] 105.7 [ 112.9 | 0 |200] 352 | 503 | 50.7 | 1.88

45 55 |320]25] 100 | 31 | 220 [283| 50 | 71.8 | 68.4 | 73.7 | 0 |200]| 341|483 | 13.4 | 0.94

45 55 |320]25] 100 | 31 | 220 |283| 55 | 745 | 71.0 | 76.4 | 0 |200] 341 | 483 | 16.0 | 1.18

45 55 |320]25] 100 | 31 | 220 |283| 60 | 77.1 | 737 | 79.2 | 0 |200]| 341 | 483 | 18.7 | 1.45

45 55 |320]25] 100 | 31 | 220 |283| 65 | 79.7 | 76.3 | 81.9 | 0 |200]| 341|483 | 21.3 | 1.72

45 55 |320]25] 100 | 31 | 220 |283| 70 | 823 | 78.9 | 84.7 | 0 |200] 341 | 483 | 23.9 | 2.00

45 55 |320]25| 100 | 31 | 220 | 283| 75 | 84.9 | 815 | 87.4 | 0 |200]| 341 | 483 | 26,5 | 2.24

45 55 |320]25] 100 | 31 | 220 |283| 80 | 87.6 | 84.1 | 90.2 | 0 |200]| 341|483 | 29.1 |2.43

246 45 55 |320]25] 1200 | 31 | 220 |283| 85 | 90.2 | 86.8 | 92.9 | 0 |200]| 341 483 | 31.8 | 2.56
45 55 |320]25] 100 | 31 | 220 |283| 90 | 92.8 | 89.4 | 95.7 | 0 [200] 341|483 | 34.4 | 2.64

45 55 |320]25] 1200 | 31 | 220 |283| 95 | 954 | 92.0 | 98.4 | 0 |200]| 341|483 | 37.0 | 2.68

45 55 |320]25] 1200 | 31 | 220 | 283 | 100 | 98.0 | 946 | 101.2 | 0 |200]| 341 | 483 | 39.6 | 2.61

45 55 |320]25] 100 | 31 | 220 | 283 | 105 | 1007 | 97.2 [ 103.9 | 0 |200] 341 | 483 | 42.2 | 2.48

45 55 |320]25] 100 | 31 | 220 | 283 | 110 | 103.3] 99.9 | 106.7 | 0 [200] 341 | 483 | 44.9 | 2.30

45 55 |320]25] 100 | 31 | 220 | 283 | 115 | 105.9 | 1025 | 109.4 | 0 |200] 341 | 483 | 47.5 | 2.07

45 55 |320]25] 100 | 31 | 220 | 283| 120 | 108.5] 105.1 | 112.2 | 0 |200] 341 | 483 | 50.1 | 1.82

45 55 |290]27] 100 | 34 | 193 |262| 50 | 713 | 67.7 | 72.8 | 0 |200] 331 | 462 | 12.7 | 1.00

45 55 |290]27] 100 | 34 | 193 |262| 55 | 739 | 703 | 755 | 0 |200]| 331 | 462 | 15.3 | 1.26

45 55 |290]27] 100 | 34 | 193 |262| 60 | 765 | 729 | 783 | 0 |200| 331 | 462 | 17.9 | 1.53

45 55 |290]27] 100 | 34 | 193 |262| 65 | 79.1 | 755 | 81.1 | 0 |200| 331 462 | 20.5 | 1.81

247 45 55 |290]27] 100 | 34 | 193 |262| 70 | 817 | 78.1 | 838 | 0 |200| 331 462 | 23.1 | 2.08
45 55 |290]27] 100 | 34 | 193 [262| 75 | 84.4 | 80.8 | 86.6 | 0 |200]| 331|462 | 258 |2.30

45 55 |290]27] 100 | 34 | 193 |262| 80 | 87.0 | 83.4 | 89.3 | 0 |200| 331 462 | 28.4 | 2.48

45 55 |290]27] 100 | 34 | 193 [262| 85 | 89.6 | 86.0 | 921 | 0 |200] 331 | 462 | 31.0 | 2.60

45 55 |290]27] 100 | 34 | 193 |262| 90 | 922 | 88.6 | 94.8 | 0 |200| 331 462 | 33.6 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 215

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 55 |290]27] 100 | 34 | 193 |262| 95 | 948 | 912 | 97.6 | 0 |200| 331 462 | 36.2 | 2.67

45 55 |290]27] 100 | 34 | 193 | 262 | 100 | 975 | 93.9 [ 100.3 | 0 |200] 331 | 462 | 38.9 | 2.58

ou7 45 55 |290]27] 100 | 34 | 193 [262| 105 | 100.1] 965 | 103.1 | 0 [200] 331 | 462 | 41.5 | 2.44
45 55 |290]27] 100 | 34 | 193 [ 262 | 110 | 102.7] 99.1 | 105.8 | 0 [200] 331 | 462 | 44.1 | 2.24

45 55 |290]27] 100 | 34 | 193 | 262| 115 | 105.3 | 101.7 | 108.6 | 0 |200] 331 | 462 | 46.7 | 2.00

45 55 | 20027 100 | 34 | 193 | 262 | 120 | 107.9] 1043 | 111.3 | 0 |200]| 331 | 462 | 49.3 | 1.73

45 55 |260]3.1] 100 | 38 | 166 | 243| 50 | 705 | 667 | 71.7 | 0 |200]| 321 | 443 | 11.7 | 1.09

45 55 |260]3.1] 100 | 38 | 166 | 243| 55 | 732 | 69.4 | 745 | 0 |200| 321 | 443 | 14.4 | 1.35

45 55 |260]3.1] 1200 | 38 | 166 | 243| 60 | 758 | 720 | 77.2 | 0 |200| 321 | 443 | 17.0 | 1.63

45 55 |260]3.1] 100 | 38 | 166 | 243 | 65 | 784 | 746 | 80.0 | 0 |200| 321 | 443 | 19.6 | 1.01

45 55 |260]3.1] 100 | 38 | 166 | 243 | 70 | 810 | 77.2 | 82.7 | 0 |200| 321 | 443 | 22.2 | 2.17

45 55 |260]3.1] 100 | 38 | 166 |243| 75 | 836 | 79.8 | 855 | 0 |200]| 321 | 443 | 24.8 | 2.38

45 55 |260]3.1] 100 | 38 | 166 | 243 | 80 | 86.3 | 825 | 882 | 0 |200]| 321 | 443 | 27.5 | 2.53

248 45 55 |260]3.1] 1200 | 38 | 166 | 243 | 85 | 88.0 | 85.1 | 91.0 | 0 |200]| 321 | 443 | 30.1 | 2.63
45 55 |260]3.1] 1200 | 38 | 166 | 243 | 90 | 915 | 87.7 | 93.7 | 0 |200]| 321 | 443 | 32.7 | 2.60

45 55 |260]3.1] 1200 | 38 | 166 | 243| 95 | 941 | 90.3 | 965 | 0 |200| 321 | 443 | 35.3 | 2.65

45 55 |260]3.1] 100 | 38 | 166 | 243 | 100 | 96.7 | 929 | 99.2 | 0 |200] 321 | 443 | 37.9 | 2.54

45 55 |260]3.1] 100 | 38 | 166 | 243 | 105 | 99.4 | 956 | 1020 | 0 |200] 321 | 443 | 40.6 | 2.37

45 55 |260]3.1] 100 | 38 | 166 | 243 | 110 | 1020 ] 98.2 | 104.7 | 0 |200]| 321 | 443 | 43.2 | 2.16

45 55 |260]3.1] 100 | 38 | 166 | 243| 115 | 104.6 | 100.8 | 107.5 | 0 |200] 321 | 443 | 45.8 | 1.90

45 55 |260]3.1] 100 | 38 | 166 | 243 | 120 | 107.2] 103.4 | 110.3 | 0 |200]| 321 | 443 | 48.4 | 1.63

45 55 |230]3.3] 100 | 43 | 137 |224| 50 | 69.6 | 656 | 70.4 | 0 |200| 312 | 424 | 10.6 | 1.21

45 55 |230]33] 100 | 43 | 137 |224| 55 | 723 [ 682 | 732 | 0 |200| 312 | 424 | 13.2 | 1.48

- 45 55 |230]33] 100 | 43 | 137 |224| 60 | 749 | 708 | 75.9 | 0 |200| 312 | 424 | 158 | 1.76
45 55 |230]33] 100 | 43 | 137 |224| 65 | 775 | 73.4 | 787 | 0 |200| 312 | 424 | 18.4 |2.03

45 55 |230]33] 1200 | 43 | 137 |224| 70 | 80.1 | 76.1 | 81.4 | 0 |200| 312 | 424 | 21.1 | 2.27

45 55 |230]33] 100 | 43 | 137 |224| 75 | 827 | 787 | 842 | 0 |200| 312 | 424 | 23.7 | 2.46




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 216

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 55 |230]33] 100 | 43 | 137 |224| 80 | 854 | 81.3 | 86.9 | 0 |200]| 312 | 424 | 26.3 | 2.50

45 55 |230]33] 100 | 43 | 137 |224| 85 | 88.0 | 83.9 | 89.7 | 0 |200| 312 | 424 | 28.9 | 2.67

45 55 |230]33] 100 | 43 | 137 |224| 90 | 906 | 865 | 92.4 | 0 |200]| 312 | 424 | 315 | 2.60

45 55 |230]33] 1200 | 43 | 137 |224| 95 | 932 ] 89.2 | 952 | 0 |200| 312 | 424 | 34.2 | 261

249 45 55 |230]3.3] 100 | 43 | 137 | 224 100 | 958 | 91.8 | 97.9 | 0 |200]| 312 | 424 | 36.8 | 2.47
45 55 |230]3.3] 100 | 43 | 137 | 224 105 | 985 | 94.4 [ 100.7 | 0 |200] 312 | 424 | 39.4 | 2.28

45 55 |230]3.3] 100 | 43 | 137 | 224 | 110 | 101.1] 97.0 | 103.4 | 0 |200] 312 | 424 | 42.0 | 2.04

45 55 |230]3.3] 100 | 43 | 137 | 224| 115 | 103.7] 99.6 | 106.2 | 0 |200]| 312 | 424 | 44.6 | 1.78

45 55 |230]33| 100 | 43 | 137 | 224 | 120 | 106.3 | 102.3 | 108.9 | 0 |200] 312 | 424 | 47.3 | 1.50

45 55 | 20040 200 | 50 | 107 | 207 | 50 | 685 | 64.1 | 68.8 | 0 |200| 304 | 407 | 9.1 |1.36

45 55 | 20040/ 1200 | 50 | 107 |207 | 55 | 711 | 66.7 | 715 | 0 |200]| 304 | 407 | 11.7 | 1.64

45 55 | 20040 200 | 50 | 107 |207 | 60 | 737 | 69.4 | 743 | 0 |200| 304 | 407 | 14.4 | 1.92

45 55 | 20040/ 200 | 50 | 107 | 207 | 65 | 763 | 720 | 77.0 | 0 |200]| 304 | 407 | 17.0 | 2.18

45 55 | 20040/ 200 | 50 | 107 |207 | 70 | 789 | 746 | 79.8 | 0 |200]| 304 | 407 | 19.6 | 2.39

45 55 | 20040/ 1200 | 50 | 107 |207| 75 | 816 | 77.2 | 825 | 0 |200] 304 | 407 | 22.2 | 2.54

45 55 | 20040/ 1200 | 50 | 107 |207| 80 | 842 | 79.8 | 85.3 | 0 |200] 304 | 407 | 24.8 | 2.64

250 45 55 |200]40] 1200 | 50 | 107 |207| 85 | 86.8 | 825 | 88.0 | 0 |200] 304 | 407 | 27.5 | 2.60
45 55 |200]4.0] 1200 | 50 | 107 |207| 90 | 89.4 | 85.1 | 90.8 | 0 |200] 304 | 407 | 30.1 | 2.64

45 55 |200]4.0] 1200 | 50 | 107 |207| 95 | 92.0 | 87.7 | 935 | 0 |200] 304 | 407 | 32.7 | 2.54

45 55 |200]4.0] 1200 | 50 | 107 | 207 | 100 | 947 | 90.3 | 96.3 | 0 |200] 304 | 407 | 35.3 | 2.36

45 55 | 20040/ 200 | 50 | 107 | 207 | 105 | 97.3 | 92.9 | 99.0 | 0 |200] 304 | 407 | 37.9 | 2.14

45 55 | 20040/ 200 | 50 | 107 | 207 | 110 | 99.9 | 956 | 101.8 | 0 |200]| 304 | 407 | 40.6 | 1.88

45 55 | 20040/ 1200 | 50 | 107 | 207 | 115 | 102.5] 98.2 | 1045 | 0 |200] 304 | 407 | 43.2 | 1.60

45 55 | 20040/ 200 | 50 | 107 | 207 | 120 | 105.1] 100.8 | 107.3 | 0 |200] 304 | 407 | 45.8 | 1.33

45 55 | 170 47| 80 | 38 | 96 |171| 50 | 66.9 | 62.1 | 66.6 | 0 |200| 286 | 371 | 7.1 | 157

251 45 55 | 170 47| 80 | 38 | 96 |171| 55 | 695 | 64.8 | 69.4 | 0 |200| 286 | 371 | 9.8 | 1.85
45 55 | 170 47| 80 | 38 | 96 |171| 60 | 721 | 67.4 | 72.1 | 0 |200]| 286 | 371 | 12.4 | 2.12




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 217

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 55 | 170 47| 80 | 38 | 96 |171| 65 | 747 | 70.0 | 74.9 | 0 |200] 286 | 371 | 15.0 | 2.34

45 55 | 170 47| 80 | 38 | 96 |171| 70 | 773 | 726 | 77.6 | 0 |200]| 286 | 371 | 17.6 | 2.51

45 55 | 170 47| 80 | 38 | 96 |171| 75 | 80.0 | 75.2 | 80.4 | 0 |200] 286 | 371 | 20.2 | 2.63

45 55 | 170 47| 80 | 38 | 96 |171| 80 | 826 | 77.9 | 83.1 | 0 |200] 286 | 371 | 22.9 | 2.60

45 55 |170]4.7] 80 | 38 | 96 |171| 85 | 852 | 805 | 85.9 | 0 |200] 286 | 371 | 25.5 | 2.66

- 45 55 |170]4.7] 80 | 38 | 96 |171| 90 | 878 | 83.1 | 88.6 | 0 |200] 286 | 371 | 28.1 | 2.56
45 55 |170]47] 80 | 38 | 96 |171| 95 | 90.4 | 857 | 91.4 | 0 |200] 286 | 371 | 30.7 | 2.40

45 55 |170]4.7] 80 | 38 | 96 |171| 100 | 93.1 | 883 | 94.1 | 0 |200] 286 | 371 | 33.3 | 2.18

45 55 | 170 47| 80 | 38 | 96 |171| 105 | 957 | 91.0 | 96.9 | 0 |200] 286 | 371 | 36.0 | 1.93

45 55 | 170 47| 80 | 38 | 96 |171| 110 | 983 | 936 | 99.6 | 0 |200]| 286 | 371 | 38.6 | 1.65

45 55 | 170 47| 80 | 38 | 96 |171| 115 | 1009 ] 96.2 | 102.4 | 0 |200] 286 | 371 | 41.2 | 1.37

45 55 | 170 47| 80 | 38 | 96 |171| 120 | 1035] 98.8 | 105.1 | 0 |200] 286 | 371 | 43.8 | 1.11

45 55 |140|57| 80 | 46 | 64 |156| 50 | 64.6 | 59.4 | 63.6 | 0 |200| 278 | 356 | 4.4 | 1.88

45 55 |140|57| 80 | 46 | 64 |156| 55 | 67.2 | 62.0 | 66.3 | 0 |200| 278 | 356 | 7.0 |2.14

45 55 |140|57| 80 | 46 | 64 |156| 60 | 69.8 | 64.6 | 69.1 | 0 |200| 278 | 356 | 9.6 | 2.36

45 55 |140|57| 80 | 46 | 64 |156| 65 | 724 | 67.2 | 71.8 | 0 |200]| 278 | 356 | 12.2 | 2.52

45 55 |140]57] 80 | 46 | 64 |156| 70 | 750 | 69.9 | 74.6 | 0 |200] 278 | 356 | 14.9 | 2.63

45 55 |140|57] 80 | 46 | 64 |156| 75 | 777 | 725 | 77.3 | 0 |200] 278 | 356 | 17.5 | 2.68

45 55 |140]57] 80 | 46 | 64 |156| 80 | 80.3 | 75.1 | 80.1 | 0 |200] 278 | 356 | 20.1 | 2.63

252 45 55 |140|57] 80 | 46 | 64 |156| 85 | 829 | 77.7 | 82.8 | 0 |200] 278 | 356 | 22.7 | 2.52
45 55 |140|57| 80 | 46 | 64 |156| 90 | 855 | 80.3 | 85.6 | 0 |200]| 278 | 356 | 25.3 | 2.35

45 55 |140|57| 80 | 46 | 64 |156| 95 | 88.1 | 83.0 | 88.3 | 0 |200]| 278 | 356 | 28.0 | 2.13

45 55 |140|57| 80 | 46 | 64 |156| 100 | 90.8 | 85.6 | 91.1 | 0 |200| 278 | 356 | 30.6 | 1.87

45 55 | 140 |57| 80 | 46 | 64 | 156 | 105 | 93.4 | 882 | 93.8 | 0 |200] 278 | 356 | 33.2 | 1.60

45 55 |140|57| 80 | 46 | 64 |156| 110 | 96.0 | 90.8 | 96.6 | 0 |200]| 278 | 356 | 35.8 | 1.33

45 55 |140|57| 80 | 46 | 64 |156| 115 | 98.6 | 93.4 | 99.3 | 0 |200]| 278 | 356 | 38.4 | 1.07

45 55 | 140 |57| 80 | 46 | 64 |156| 120 | 101.2] 96.1 | 102.1 | 0 |200]| 278 | 356 | 41.1 | 0.83




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 218

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 55 |110]7.2] 70 | 45 | 42 |131] 50 | 61,0 | 552 | 59,0 | 0 |200| 265|331 | 0.2 |2.28

45 55 |110]7.2] 70 | 45 | 42 |131| 55 | 637 | 578 | 61,8 | 0 |200| 265|331 | 2.8 |2.46

45 55 |110]7.2| 70 | 45 | 42 |131] 60 | 66,3 | 60,4 | 645 | 0 |200| 265 | 331 | 54 | 258

45 55 |110]7.2] 70 | 45 | 42 |131| 65 | 689 | 631 | 67,3 | 0 |200| 265|331 | 8.1 |2.65

45 55 |110]7.2] 70 | 45 | 42 |131] 70 | 715 | 657 | 70,0 | 0 |200] 265 | 331 | 10.7 | 2.62

45 55 |110]7.2] 70 | 45 | 42 |131] 75 | 741 | 683 | 72,8 | 0 |200] 265 | 331 | 13.3 | 2.52

45 55 |110]7.2] 70 | 45 | 42 |131| 80 | 768 | 70,9 | 755 | 0 |200] 265 | 331 | 15.9 | 2.36

253 45 55 |110]7.2] 70 | 45 | 42 |131| 85 | 794 | 735 | 783 | 0 |200] 265 | 331 | 185 | 2.15
45 55 |110]7.2] 70 | 45 | 42 |131| 90 | 820 | 762 | 81,0 | 0 |200| 265|331 | 21.2 | 1.01

45 55 |110]7.2| 70 | 45 | 42 |131| 95 | 846 | 788 | 838 | 0 |200]| 265 | 331 | 23.8 | 1.65

45 55 |110]7.2| 70 | 45 | 42 |131| 100 | 87,2 | 81,4 | 865 | 0 |200]| 265 | 331 | 26.4 | 1.37

45 55 |110]7.2| 70 | 45 | 42 |131| 105 | 89,9 | 84,0 | 89,3 | 0 |200] 265 | 331 | 29.0 | 1.11

45 55 |110]7.2] 70 | 45 | 42 |131| 110 | 925 | 86,6 | 92,0 | 0 |200] 265 | 331 | 31.6 | 0.88

45 55 |110]7.2] 70 | 45 | 42 |131| 115 | 951 | 89,3 | 94,8 | 0 |200] 265 | 331 | 34.3 | 0.67

45 55 |110]7.2| 70 | 45 | 42 |131] 120 | 97,7 | 91,9 | 975 | 0 [200] 265 | 331 | 36.9 | 0.50

45 60 | 340 |28 120 | 42 | 225 [309| 50 | 722 | 689 | 742 | 0 [200| 355 | 500 | 8.9 |0.90

45 60 |340]28]| 120 | 42 | 225 |309| 55 | 748 | 715 | 76,9 | 0 |200] 355 | 500 | 11.5 | 1.14

45 60 |340]28]| 120 | 42 | 225 |309| 60 | 77,4 | 741 | 79,7 | 0 |200] 355 | 500 | 14.1 | 1.40

45 60 |340]28] 120 | 42 | 225 |309| 65 | 80,0 | 76,7 | 825 | 0 |200] 355 | 509 | 16.7 | 1.68

45 60 |340]28]| 120 | 42 | 225 |309| 70 | 827 | 79,3 | 852 | 0 |200] 355 | 509 | 19.3 | 1.95

- 45 60 |340|28| 120 | 42 | 225 [309| 75 | 853 | 82,0 | 88,0 | 0 |200] 355 | 500 | 22.0 | 2.20
45 60 |340 |28 120 | 42 | 225 [309| 80 | 87,9 | 846 | 90,7 | 0 |200] 355 | 500 | 24.6 | 2.40

45 60 |340 |28 120 | 42 | 225 [309| 85 | 905 | 87,2 | 935 | 0 |200] 355 | 500 | 27.2 | 2.54

45 60 | 34028 120 | 42 | 225 [309| 90 | 93,1 ] 89,8 | 962 | 0 |200] 355 | 509 | 29.8 | 2.63

45 60 | 34028 120 | 42 | 225 [309| 95 | 958 | 92,4 | 99,0 | 0 |200] 355 | 509 | 32.4 |2.67

45 60 | 340 |28 120 | 42 | 225 | 309 | 100 | 984 | 951 | 101,7 | 0 |200] 355 | 509 | 35.1 |2.62

45 60 | 340 |28 120 | 42 | 225 [ 309 | 105 | 101,0] 97,7 | 1045 | 0 [200] 355 | 500 | 37.7 | 2.50




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 219

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 60 | 340 |28 120 | 42 | 225 | 309 | 110 | 103.6 | 100.3 ] 107.2 | 0 |200] 355 | 509 | 40.3 | 2.32

254 45 60 | 340 |28 120 | 42 | 225 | 309 | 115 | 106.2] 102.9 | 110.0 | 0 |200] 355 | 509 | 42.9 | 2.11
45 60 | 340 |28 120 | 42 | 225 | 309 | 120 | 108.9] 1055 ] 112.7 | 0 |200] 355 | 509 | 45.5 | 1.86

45 60 |310]3.0] 120 | 46 | 197 |290| 50 | 717 | 8.2 | 73.4 | 0 |200] 345|490 | 8.2 |0.96

45 60 |310]3.0] 120 | 46 | 197 |200| 55 | 743 | 70.8 | 76.2 | 0 |200] 345 | 490 | 10.8 | 1.21

45 60 |310]3.0] 120 | 46 | 197 |200| 60 | 76.9 | 73.4 | 78.9 | 0 |200] 345 | 490 | 13.4 | 1.48

45 60 |310]3.0] 120 | 46 | 197 |290| 65 | 795 | 76.0 | 81.7 | 0 |200] 345 | 490 | 16.0 | 1.75

45 60 |310]3.0] 120 | 46 | 197 |200| 70 | 82.1 | 78.7 | 84.4 | 0 |200] 345 | 490 | 18.7 | 2.03

45 60 |310]3.0] 120 | 46 | 197 |290| 75 | 84.8 | 81.3 | 87.2 | 0 |200]| 345 | 490 | 21.3 | 2.26

45 60 |310]3.0] 120 | 46 | 197 |200| 80 | 87.4 | 83.9 | 89.9 | 0 [200] 345 | 490 | 23.9 | 2.44

255 45 60 |310]3.0] 120 | 46 | 197 |290| 85 | 90.0 | 865 | 92.7 | 0 |200] 345 | 490 | 26.5 | 2.57
45 60 |310]3.0] 120 | 46 | 197 |290| 90 | 926 | 89.1 | 95.4 | 0 |200]| 345 | 490 | 29.1 | 2.65

45 60 |310]3.0] 120 | 46 | 197 |290| 95 | 952 | 91.8 | 98.2 | 0 |200] 345 | 490 | 31.8 | 2.68

45 60 |310]3.0] 120 | 46 | 197 | 290 | 100 | 97.9 | 94.4 [ 100.9 | 0 [200] 345 | 490 | 34.4 | 2.60

45 60 |310]3.0] 120 | 46 | 197 | 290 | 105 | 1005] 97.0 | 103.7 | 0 |200] 345 | 490 | 37.0 | 2.46

45 60 |310]3.0] 120 | 46 | 197 | 290 | 110 | 103.1] 99.6 | 106.4 | 0 |200] 345 | 490 | 39.6 | 2.28

45 60 |310]3.0] 120 | 46 | 197 | 290 | 115 | 105.7 | 102.2 | 109.2 | 0 |200] 345 | 490 | 42.2 | 2.05

45 60 |310]3.0] 120 | 46 | 197 | 200 | 120 | 108.3 | 104.9 | 111.9 | 0 |200] 345 | 490 | 44.9 | 1.79

45 60 | 28034120 | 51 | 168 |271| 50 | 710 | 67.4 | 725 | 0 |200| 336 | 471 | 7.4 |1.03

45 60 | 28034120 | 51 | 168 |271| 55 | 737 | 700 | 75.2 | 0 |200] 336 | 471 | 10.0 | 1.29

45 60 | 28034120 | 51 | 168 |271| 60 | 763 | 726 | 78.0 | 0 |200| 336 | 471 | 12.6 | 1.56

45 60 | 28034120 | 51 | 168 |271| 65 | 789 | 75.2 | 80.7 | 0 |200]| 336 | 471 | 15.2 | 1.84

256 45 60 | 28034120 | 51 | 168 |271| 70 | 815 | 77.9 | 835 | 0 |200| 336 | 471 | 17.9 | 2.11
45 60 | 28034120 | 51 | 168 |271| 75 | 84.1 | 805 | 86.2 | 0 |200| 336 | 471 | 20.5 | 2.33

45 60 | 28034120 | 51 | 168 |271| 80 | 86.8 | 83.1 | 89.0 | 0 |200]| 336 | 471 | 23.1 | 2.49

45 60 | 28034120 | 51 | 168 |271| 85 | 89.4 | 857 | 91.7 | 0 |200|336 | 471 | 25.7 | 2.61

45 60 | 28034120 | 51 | 168 |271| 90 | 92.0 | 883 | 945 | 0 |200| 336 | 471 | 28.3 | 2.67




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 220

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 60 | 28034120 | 51 | 168 |271| 95 | 946 | 91.0 | 97.2 | 0 |200| 336 | 471 | 31.0 | 2.66

45 60 | 28034120 | 51 | 168 |271| 100 | 97.2 | 93.6 | 100.0 | 0 |200]| 336 | 471 | 33.6 | 2.57

056 45 60 | 28034 120 | 51 | 168 |271| 105 | 99.9 | 96.2 | 102.7 | 0 |200]| 336 | 471 | 36.2 | 2.41
45 60 | 28034 120 | 51 | 168 |271| 110 | 1025] 98.8 | 1055 | 0 |200| 336 | 471 | 38.8 | 2.21

45 60 | 28034 120 | 51 | 168 | 271 115 | 105.1 | 101.4 | 108.2 | 0 |200]| 336 | 471 | 41.4 | 1.97

45 60 |280|34] 120 | 51 | 168 |271| 120 | 107.7] 104.1 ] 112.0 | 0 |200] 336 | 471 | 44.1 | 1.70

45 60 |250]3.8]| 120 | 58 | 139 | 254 | 50 | 703 | e6.4 | 71.3 | 0 |200| 327 | 454 | 6.4 |1.13

45 60 | 25038 120 | 58 | 139 | 254| 55 | 72.9 | 69.0 | 741 | 0 |200]| 327 | 454 | 9.0 |1.40

45 60 | 25038120 | 58 | 139 | 254 | 60 | 755 | 716 | 76.8 | 0 |200| 327 | 454 | 11.6 | 1.68

45 60 | 25038 120 | 58 | 139 | 254 | 65 | 781 | 742 | 79.6 | 0 |200| 327 | 454 | 14.2 | 1.95

45 60 | 25038 120 | 58 | 139 |254| 70 | 80.7 | 76.9 | 82.3 | 0 [200] 327 | 454 | 16.9 | 2.20

45 60 | 25038 120 | 58 | 139 |254| 75 | 83.4 | 795 | 851 | 0 |200] 327 | 454 | 19.5 | 2.40

45 60 | 25038120 | 58 | 139 | 254 | 80 | 86.0 | 82.1 | 87.8 | 0 |200]| 327 | 454 | 22.1 | 2.55

257 45 60 | 25038 120 | 58 | 139 | 254 | 85 | 88.6 | 84.7 | 90.6 | 0 |200] 327 | 454 | 24.7 | 2.64
45 60 | 25038 120 | 58 | 139 | 254 | 90 | 912 | 87.3 | 93.3 | 0 |200]| 327 | 454 | 27.3 | 2.60

45 60 | 25038 120 | 58 | 139 | 254 | 95 | 938 | 90.0 | 96.1 | 0 [200] 327 | 454 | 30.0 | 2.64

45 60 |250]3.8] 120 | 58 | 139 | 254 | 100 | 965 | 92.6 | 98.8 | 0 |200]| 327 | 454 | 32.6 | 2.52

45 60 |250]3.8]| 120 | 58 | 139 | 254 | 105 | 99.1 | 95.2 | 101.6 | 0 |200] 327 | 454 | 35.2 | 2.34

45 60 |250]3.8] 120 | 58 | 139 | 254 | 110 | 101.7 ] 97.8 | 104.3 | 0 |200]| 327 | 454 | 37.8 | 2.12

45 60 |250]3.8]| 120 | 58 | 139 | 254 | 115 | 104.3 ] 100.4 | 107.1 | 0 |200] 327 | 454 | 40.4 | 1.87

45 60 | 25038 120 | 58 | 139 | 254 | 120 | 106.9 | 103.1 | 100.8 | 0 |200| 327 | 454 | 43.1 | 1.50

45 60 |220]43] 120 | 65 | 107 |238| 50 | 69.3 | 65.1 | 69.9 | 0 |200| 319 | 438 | 51 |1.26

45 60 |220]43] 120 | 65 | 107 |238| 55 | 719 | 67.8 | 72.7 | 0 |200| 319|438 | 7.8 |1.54

)58 45 60 |220]43] 120 | 65 | 107 |238| 60 | 745 | 70.4 | 75.4 | 0 |200| 319 | 438 | 104 | 1.82
45 60 |220]43] 120 | 65 | 107 |238| 65 | 771 | 73.0 | 782 | 0 |200| 319 | 438 | 13.0 | 2.09

45 60 |220]43] 120 | 65 | 107 |238| 70 | 798 | 756 | 80.9 | 0 |200| 319 | 438 | 156 |2.31

45 60 |220]43] 120 | 65 | 107 |238| 75 | 824 | 782 | 83.7 | 0 |200| 319 | 438 | 18.2 | 2.49




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 221

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 60 |220]43] 120 | 65 | 107 |238| 80 | 850 | 80.9 | 86.4 | 0 |200| 319 | 438 | 20.9 | 2.61

45 60 |220]43] 120 | 65 | 107 |238| 85 | 876 | 835 | 89.2 | 0 |200| 319 | 438 | 23.5 | 2.68

45 60 |220]43] 120 | 65 | 107 |238| 90 | 90.2 | 86.1 | 91.9 | 0 |200| 319 | 438 | 26.1 | 2.67

45 60 |220]43] 120 | 65 | 107 |238| 95 | 929 | 88.7 | 94.7 | 0 |200] 319 | 438 | 28.7 | 2.50

258 45 60 |220]43] 120 | 65 | 107 | 238 100 | 955 | 91.3 | 97.4 | 0 |200] 319 | 438 | 31.3 | 2.44
45 60 |220]43] 120 | 65 | 107 | 238| 105 | 98.1 | 94.0 | 100.2 | 0 |200] 319 | 438 | 34.0 | 2.24

45 60 |220]43] 120 | 65 | 107 | 238 | 110 | 100.7 | 96.6 | 102.9 | 0 |200] 319 | 438 | 36.6 | 2.00

45 60 |220]43] 120 | 65 | 107 | 238| 115 | 103.3] 99.2 | 105.7 | 0 |200] 319 | 438 | 39.2 | 1.73

45 60 |220]43] 120 | 65 | 107 | 238 | 120 | 106.0 | 101.8 | 108.4 | 0 |200]| 319 | 438 | 41.8 | 1.45

45 60 | 19050 120 | 76 | 73 |225| 50 | 68.0 | 635 | 68.1 | 0 |200| 313|425 | 3.5 |1.44

45 60 | 19050 120 | 76 | 73 |225| 55 | 706 | 66.1 | 70.9 | 0 |200| 313|425 | 6.1 |1.72

45 60 | 190 |50 120 | 76 | 73 |225| 60 | 732 | 68.8 | 736 | 0 |200| 313 | 425 | 8.8 |1.99

45 60 | 190 |50 120 | 76 | 73 |225| 65 | 758 | 71.4 | 76.4 | 0 |200]| 313|425 | 11.4 | 2.24

45 60 | 19050 120 | 76 | 73 |225| 70 | 785 | 740 | 79.1 | 0 |200]| 313 | 425 | 14.0 | 2.43

45 60 | 19050 120 | 76 | 73 |225| 75 | 811 | 766 | 81.9 | 0 |200| 313 | 425 | 16.6 | 2.57

45 60 | 190 |50 120 | 76 | 73 |225| 80 | 837 | 79.2 | 84.6 | 0 |200] 313 425 | 19.2 | 2.66

259 45 60 | 190 |50 120 | 76 | 73 |225| 85 | 86.3 | 81.9 | 87.4 | 0 |200]| 313 | 425 | 21.9 | 2.60
45 60 | 19050 120 | 76 | 73 |225| 90 | 88.0 | 845 | 90.1 | 0 |200]| 313 | 425 | 245 | 2.62

45 60 |190|50] 120 | 76 | 73 |225| 95 | 916 | 87.1 | 92.9 | 0 |200] 313 | 425 | 27.1 | 2.50

45 60 | 190 |50 120 | 76 | 73 |225]| 100 | 94.2 | 89.7 | 95.6 | 0 |200]| 313 | 425 | 29.7 | 2.31

45 60 | 190 |50 120 | 76 | 73 |225| 105 | 96.8 | 92.3 | 98.4 | 0 |200]| 313 | 425 | 32.3 | 2.08

45 60 | 190 |50 120 | 76 | 73 |225| 110 | 99.4 | 95.0 | 101.1 | 0 |200| 313 | 425 | 35.0 | 1.81

45 60 | 190 |50 120 | 76 | 73 |225| 115 | 102.0] 97.6 | 103.9 | 0 |200] 313 | 425 | 37.6 | 1.54

45 60 | 190 |50 120 | 76 | 73 |225| 120 | 104.7 ] 100.2 | 106.6 | 0 |200]| 313 | 425 | 40.2 | 1.26

45 60 | 160|59| 80 | 40 | 86 |166| 50 | 66.2 | 61.3 | 65.7 | 0 |200| 283 | 366 | 1.3 | 1.66

260 45 60 | 160 |59| 80 | 40 | 86 |166| 55 | 68.8 | 64.0 | 685 | 0 |200| 283 | 366 | 4.0 | 1.94
45 60 | 160 |59| 80 | 40 | 86 |166| 60 | 714 | 66.6 | 71.2 | 0 |200| 283 | 366 | 6.6 | 2.19




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 222

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 60 | 160|59| 80 | 40 | 86 |166| 65 | 740 | 69.2 | 74.0 | 0 |200| 283|366 | 9.2 |2.40

45 60 |160|59| 80 | 40 | 86 |166| 70 | 767 | 71.8 | 76.7 | 0 |200]| 283 | 366 | 11.8 | 2.55

45 60 | 160|59| 80 | 40 | 86 |166| 75 | 79.3 | 74.4 | 795 | 0 |200| 283 | 366 | 14.4 | 2.65

45 60 |160|59| 80 | 40 | 86 |166| 80 | 819 | 77.1 | 82.2 | 0 |200]| 283 | 366 | 17.1 | 2.69

45 60 |160]59] 80 | 40 | 86 |166| 85 | 845 | 79.7 | 85.0 | 0 |200] 283 | 366 | 19.7 | 2.62

260 45 60 |160]59] 80 | 40 | 86 |166| 90 | 87.1 | 823 | 87.7 | 0 |200] 283 | 366 | 22.3 | 2.51
45 60 |160]59] 80 | 40 | 86 |166| 95 | 89.8 | 84.9 | 905 | 0 |200] 283 | 366 | 24.9 | 2.33

45 60 |160|59] 80 | 40 | 86 |166| 100 | 92.4 | 875 | 93.2 | 0 |200] 283 | 366 | 27.5 | 2.10

45 60 |160|59| 80 | 40 | 86 |166| 105 | 950 | 90.2 | 96.0 | 0 |200]| 283 | 366 | 30.2 | 1.83

45 60 | 160 |59| 80 | 40 | 86 | 166 | 110 | 97.6 | 92.8 | 98.7 | 0 |200]| 283 | 366 | 32.8 | 1.56

45 60 | 160|59| 80 | 40 | 86 | 166 | 115 | 1002 | 95.4 | 101.5 | 0 |200]| 283 | 366 | 35.4 | 1.28

45 60 | 160 |59| 80 | 40 | 86 | 166 | 120 | 102.9] 98.0 | 1042 | 0 |200]| 283 | 366 | 38.0 | 1.03

45 60 |130]7.3| 80 | 49 | 53 |151| 50 | 636 | 582 | 62.3 | 0 |200| 276 | 351 | 1.8 |2.01

45 60 |130]7.3| 80 | 49 | 53 |151| 55 | 66.2 | 60.8 | 65.0 | 0 |200| 276 | 351 | 0.8 |2.25

45 60 |130]7.3| 80 | 49 | 53 |151| 60 | 68.8 | 63.4 | 67.8 | 0 |200| 276 | 351 | 3.4 |2.44

45 60 |130]7.3| 80 | 49 | 53 |151| 65 | 714 | 66.1 | 705 | 0 |200| 276 | 351 | 6.1 |2.57

45 60 |130]73] 80 | 40 | 53 |151| 70 | 741 | 687 | 733 | 0 |200| 276 | 351 | 8.7 |2.65

45 60 |130]73] 80 | 49 | 53 |151| 75 | 767 | 71.3 | 76.0 | 0 |200] 276 | 351 | 11.3 | 2.66

45 60 |130]7.3] 80 | 49 | 53 |151| 80 | 793 | 739 | 788 | 0 |200] 276 | 351 | 13.9 | 2.57

261 45 60 |130]73] 80 | 49 | 53 |151| 85 | 819 | 765 | 81.5 | 0 |200] 276 | 351 | 16.5 | 2.43
45 60 |130|7.3| 80 | 49 | 53 |151| o0 | 845 | 79.2 | 843 | 0 |200] 276 | 351 | 19.2 | 2.24

45 60 |130]7.3| 80 | 49 | 53 |151| 95 | 872 | 81.8 | 87.0 | 0 |200] 276 | 351 | 21.8 | 2.00

45 60 |130]7.3| 80 | 49 | 53 |151| 100 | 89.8 | 84.4 | 89.8 | 0 |200]| 276 | 351 | 24.4 | 1.73

45 60 |130]7.3| 80 | 49 | 53 |151| 105 | 92.4 | 87.0 | 925 | 0 |200] 276 | 351 | 27.0 | 1.46

45 60 |130]7.3| 80 | 49 | 53 |151| 110 | 950 | 89.6 | 95.3 | 0 |200] 276 | 351 | 29.6 | 1.19

45 60 |130]7.3| 80 | 49 | 53 |151| 115 | 976 | 923 | 98.0 | 0 |200] 276 | 351 | 32.3 | 0.94

45 60 |130]7.3| 80 | 49 | 53 |151| 120 | 100.3] 94.9 [ 100.8 | 0 |200] 276 | 351 | 34.9 | 0.73




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 223

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 65 |330]34] 120 | 44 | 216 |303| 50 | 720 | 686 | 73.9 | 0 |200| 351|503 | 3.6 |0.92

45 65 |330]34| 120 | 44 | 216 |303| 55 | 746 | 71.3 | 76.7 | 0 |200| 351 | 503 | 6.3 | 1.16

45 65 |330]34] 120 | 44 | 216 |303| 60 | 773 | 739 | 79.4 | 0 |200| 351|503 | 8.9 |1.43

45 65 |330]34| 120 | 44 | 216 |303| 65 | 79.9 | 765 | 82.2 | 0 |200] 351 | 503 | 11.5 | 1.70

45 65 |330]34] 120 | 44 | 216 |303| 70 | 825 | 79.1 | 85.0 | 0 |200] 351 | 503 | 14.1 | 1.98

45 65 |330]34] 120 | 44 | 216 |303| 75 | 851 | 81.7 | 87.7 | 0 |200] 351 | 503 | 16.7 | 2.22

45 65 |330]34] 120 | 44 | 216 |303| 80 | 87.7 | 84.4 | 905 | 0 |200] 351 | 503 | 19.4 | 2.41

262 45 65 |330]34] 120 | 44 | 216 |303| 85 | 90.4 | 87.0 | 932 | 0 |200] 351 | 503 | 22.0 | 2.55
45 65 |330]34] 120 | 44 | 216 |303| 90 | 93.0 | 89.6 | 96.0 | 0 |200] 351 | 503 | 24.6 | 2.63

45 65 |330]34] 120 | 44 | 216 |303| 95 | 956 | 922 | 98.7 | 0 |200] 351 | 503 | 27.2 | 2.67

45 65 |330]34] 120 | 44 | 216 | 303 | 100 | 98.2 | 94.8 [ 101.5 | 0 |200] 351 | 503 | 29.8 | 2.61

45 65 |330]34] 120 | 44 | 216 | 303 | 105 | 1008 | 97.5 | 104.2 | 0 |200] 351 | 503 | 32.5 | 2.49

45 65 |330]34| 120 | 44 | 216 | 303 | 110 | 103.5] 100.1 | 107.0 | 0 |200] 351 | 503 | 35.1 | 2.31

45 65 |330]34] 120 | 44 | 216 | 303 | 115 | 106.1] 102.7 [ 109.7 | 0 |200] 351 | 503 | 37.7 | 2.09

45 65 |330]34| 120 | 44 | 216 | 303 | 120 | 108.7] 1053 ] 1125 | 0 |200] 351 | 503 | 40.3 | 1.84

45 65 |300]37] 120 | 48 | 188 |284| 50 | 715 | 67.9 | 731 | 0 |200| 342|484 | 2.9 |o0.98

45 65 |300]3.7] 120 | 48 | 188 |284| 55 | 74.1 | 706 | 75.9 | 0 |200| 342 | 484 | 5.6 |1.23

45 65 |300]37] 120 | 48 | 188 |284| 60 | 767 | 732 | 786 | 0 |200]| 342 | 484 | 8.2 |1.50

45 65 |300]3.7] 120 | 48 | 188 |284| 65 | 79.3 | 758 | 81.4 | 0 |200| 342 | 484 | 10.8 | 1.78

45 65 |300]3.7] 120 | 48 | 188 |284| 70 | 82.0 | 78.4 | 84.1 | 0 |200]| 342 | 484 | 13.4 | 2.05

063 45 65 |300]37]120 | 48 | 188 |284| 75 | 846 | 81.0 | 86.9 | 0 |200| 342 | 484 | 16.0 | 2.28
45 65 |300]3.7]120 | 48 | 188 |284| 80 | 87.2 | 83.7 | 89.6 | 0 |200| 342 | 484 | 18.7 | 2.46

45 65 |300]3.7)120 | 48 | 188 |284| 85 | 89.8 | 86.3 | 92.4 | 0 |200| 342 | 484 | 21.3 | 2.58

45 65 |300]3.7) 120 | 48 | 188 |284| 90 | 924 | 889 | 95.1 | 0 |200| 342 | 484 | 23.9 | 2.66

45 65 |300]3.7)120 | 48 | 188 |284| 95 | 951 | 915 | 97.9 | 0 |200| 342 | 484 | 26,5 | 2.67

45 65 |300]3.7] 120 | 48 | 188 | 284 | 100 | 97.7 | 94.1 [ 100.6 | 0 |200| 342 | 484 | 29.1 | 2.50

45 65 |300]3.7] 120 | 48 | 188 | 284 | 105 | 1003 ] 96.8 | 103.4 | 0 |200]| 342 | 484 | 31.8 | 2.45




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 224

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 65 |300]3.7] 120 | 48 | 188 | 284 | 110 | 102.9] 99.4 | 106.1 | 0 |200]| 342 | 484 | 34.4 | 2.26

263 45 65 |300]3.7] 120 | 48 | 188 | 284 | 115 | 105.5] 102.0 | 108.9 | 0 |200]| 342 | 484 | 37.0 | 2.02
45 65 |300]3.7] 120 | 48 | 188 | 284 | 120 | 108.2] 104.6 | 111.6 | 0 |200| 342 | 484 | 39.6 | 1.76

45 65 |270]41] 120 | 53 | 159 |265| 50 | 708 | 67.1 | 72.1 | 0 |200| 333|465 | 2.1 |1.06

45 65 | 27041 120 | 53 | 159 |265| 55 | 73.4 | 69.7 | 749 | 0 |200| 333 | 465 | 47 |132

45 65 |270|41] 120 | 53 | 150 |265| 60 | 760 | 723 | 77.6 | 0 |200| 333 | 465 | 7.3 | 1.60

45 65 | 27041 120 | 53 | 159 |265| 65 | 787 | 749 | 80.4 | 0 |200| 333|465 | 9.9 |1.88

45 65 |270|41] 120 | 53 | 150 |265| 70 | 813 | 775 | 83.1 | 0 |200] 333 | 465 | 12,5 | 2.14

45 65 |270|41] 120 | 53 | 159 |265| 75 | 839 | 80.2 | 85.9 | 0 |200| 333 465 | 15.2 | 2.35

45 65 |270|4.1] 120 | 53 | 159 |265| 80 | 865 | 82.8 | 88.6 | 0 |200| 333 | 465 | 17.8 | 2.51

264 45 65 | 27041120 | 53 | 159 |265| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 333 465 | 20.4 | 2.62
45 65 |270|41] 120 | 53 | 159 |265| 90 | 91.8 | 88.0 | 94.1 | 0 |200| 333 465 | 23.0 | 2.68

45 65 | 27041120 | 53 | 159 |265| 95 | 94.4 | 90.6 | 96.9 | 0 |200| 333 | 465 | 25.6 | 2.66

45 65 | 27041 120 | 53 | 159 | 265 | 100 | 97.0 | 933 | 99.6 | 0 |200| 333 | 465 | 28.3 | 2.55

45 65 | 27041120 | 53 | 159 | 265 | 105 | 99.6 | 95.9 | 102.4 | 0 |200]| 333 | 465 | 30.9 | 2.39

45 65 | 27041 120 | 53 | 159 | 265 | 110 | 102.2] 985 | 105.1 | 0 |200]| 333 | 465 | 33.5 | 2.18

45 65 | 27041 120 | 53 | 159 | 265 | 115 | 104.9 | 101.1 | 107.9 | 0 |200] 333 | 465 | 36.1 | 1.94

45 65 | 27041 120 | 53 | 159 | 265 | 120 | 107.5] 103.7 | 110.6 | 0 |200] 333 | 465 | 38.7 | 1.67

45 65 | 24046 120 | 60 | 128 | 248| 50 | 700 | 66.0 | 70.9 | 0 |200| 324 | 448 | 1.0 |1.17

45 65 | 240 |46 120 | 60 | 128 |248| 55 | 726 | 686 | 73.6 | 0 |200| 324 | 448 | 3.6 |1.44

45 65 | 240 |46 120 | 60 | 128 |248| 60 | 752 | 71.2 | 76.4 | 0 |200| 324 | 448 | 6.2 |1.72

45 65 | 24046 120 | 60 | 128 |248| 65 | 778 | 739 | 79.2 | 0 |200| 324 | 448 | 8.9 |2.00

265 45 65 | 24046 120 | 60 | 128 |248| 70 | 80.4 | 765 | 81.9 | 0 |200]| 324 | 448 | 11.5 | 2.24
45 65 | 24046 120 | 60 | 128 |248| 75 | 83.1 | 79.1 | 84.7 | 0 |200]| 324 | 448 | 14.1 | 2.43

45 65 | 24046 120 | 60 | 128 | 248 | 80 | 857 | 81.7 | 87.4 | 0 |200]| 324 | 448 | 16.7 | 2.57

45 65 | 24046 120 | 60 | 128 | 248 | 85 | 88.3 | 843 | 90.2 | 0 |200]| 324 | 448 | 19.3 | 2.66

45 65 | 24046 120 | 60 | 128 | 248 | 90 | 90.9 | 87.0 | 92.9 | 0 |200] 324 | 448 | 22.0 | 2.60




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 225

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 65 | 24046 120 | 60 | 128 |248| 95 | 935 | 89.6 | 95.7 | 0 |200| 324 | 448 | 24.6 | 2.62

45 65 | 240 |46 120 | 60 | 128 | 248 | 100 | 962 | 922 | 98.4 | 0 |200] 324 | 448 | 27.2 | 2.50

- 45 65 | 24046 120 | 60 | 128 | 248 | 105 | 98.8 | 94.8 | 101.2 | 0 |200]| 324 | 448 | 29.8 | 2.31
45 65 | 24046 120 | 60 | 128 | 248 | 110 | 1014 | 97.4 | 103.9 | 0 |200]| 324 | 448 | 32.4 | 2.09

45 65 | 24046 120 | 60 | 128 | 248 | 115 | 104.0 | 100.1 | 106.7 | 0 |200]| 324 | 448 | 35.1 | 1.82

45 65 | 24046 120 | 60 | 128 | 248 | 120 | 106.6 | 102.7 | 109.4 | 0 |200] 324 | 448 | 37.7 | 1.55

45 65 |210]53] 120 | 69 | 96 |234| 50 | 68.9 | 647 | 69.4 | 0 |200] 317 | 434 | 03 |131

45 65 |210]53] 120 | 69 | 96 |234| 55 | 715 | 673 | 721 | 0 |200] 317 | 434 | 2.3 | 150

45 65 |210]53] 120 | 69 | 96 |234| 60 | 741 | 69.9 | 749 | 0 |200|317 | 434 | 49 |187

45 65 |210]53] 120 | 69 | 96 |234| 65 | 767 | 725 | 77.6 | 0 |200| 317 | 434 | 7.5 |2.13

45 65 |210]53] 120 | 69 | 96 |234| 70 | 79.4 | 75.1 | 80.4 | 0 |200]317 | 434 | 101 | 2.35

45 65 |210]53] 120 | 69 | 96 |234| 75 | 820 | 77.8 | 831 | 0 |200| 317 | 434 | 12.8 | 2.51

45 65 |210]53] 120 | 69 | 96 |234| 80 | 84.6 | 80.4 | 859 | 0 |200|317 | 434 | 154 | 2.63

266 45 65 |210]53] 120 | 69 | 96 |234| 85 | 872 | 83.0 | 886 | 0 |200| 317 | 434 | 18.0 | 2.68
45 65 |210]53] 120 | 69 | 96 |234| 90 | 89.8 | 856 | 91.4 | 0 |200]| 317 | 434 | 20.6 | 2.66

45 65 |210]53] 120 | 69 | 96 |234| 95 | 925 | 882 | 941 | 0 |200|317 | 434 | 23.2 | 2.56

45 65 |210]53] 120 | 69 | 96 |234| 100 | 951 | 90.9 | 96.9 | 0 |200]| 317 | 434 | 25.9 | 2.41

45 65 |210]53] 120 | 69 | 96 |234| 105 | 97.7 | 935 | 99.6 | 0 |200]| 317 | 434 | 285 | 2.19

45 65 |210]53] 120 | 69 | 96 |234| 110 | 1003 | 96.1 | 102.4 | 0 |200] 317 | 434 | 31.1 | 1.94

45 65 |210]53] 120 | 69 | 96 |234| 115 | 1029 ] 98.7 | 105.1 | 0 |200] 317 | 434 | 33.7 | 1.67

45 65 |210]53] 120 | 69 | 96 |234| 120 | 105.6 | 101.3 | 107.9 | 0 |200]| 317 | 434 | 36.3 | 1.39

45 65 |180]6.2| 90 | 45 | 96 |186| 50 | 67.4 | 629 | 67.4 | 0 |200| 293|386 | 2.1 |1.50

45 65 |180]6.2| 90 | 45 | 96 |186| 55 | 70.1 | 655 | 70.2 | 0 |200| 293 | 386 | 0.5 |1.78

067 45 65 |180]6.2| 90 | 45 | 96 |186| 60 | 727 | 68.1 | 72.9 | 0 |200| 293 | 386 | 3.1 |2.05
45 65 |180]6.2| 90 | 45 | 96 |186| 65 | 753 | 70.7 | 75.7 | 0 |200| 293 | 386 | 5.7 |2.28

45 65 |180]6.2| 90 | 45 | 96 |186| 70 | 779 | 73.4 | 78.4 | 0 |200| 293 | 386 | 8.4 |2.47

45 65 |180]6.2| 90 | 45 | 96 |186| 75 | 805 | 76.0 | 81.2 | 0 |200]| 293 | 386 | 11.0 | 2.60




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 226

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 65 |180]6.2] 90 | 45 | 96 |186| 80 | 832 | 78.6 | 83.9 | 0 |200| 293 | 386 | 13.6 | 2.68

45 65 |180]6.2| 90 | 45 | 96 |186| 85 | 858 | 81.2 | 86.7 | 0 |200| 293 | 386 | 16.2 | 2.68

45 65 |180]6.2| 90 | 45 | 96 |186| 90 | 88.4 | 83.8 | 89.4 | 0 |200| 293 | 386 | 18.8 | 2.50

45 65 |180]6.2| 90 | 45 | 96 |186| 95 | 91.0 | 865 | 922 | 0 |200| 293 | 386 | 21.5 | 2.46

267 45 65 |180]6.2] 90 | 45 | 96 |186| 100 | 93.6 | 89.1 | 94.9 | 0 |200]| 293 | 386 | 24.1 | 2.26
45 65 |180]6.2] 90 | 45 | 96 |186| 105 | 96.3 | 91.7 | 97.7 | 0 |200]| 293 | 386 | 26.7 | 2.01

45 65 |180]6.2] 90 | 45 | 96 |186| 110 | 98.9 | 94.3 | 100.4 | 0 |200] 293 | 386 | 29.3 | 1.74

45 65 |180]6.2] 90 | 45 | 96 |186| 115 | 101.5] 96.9 | 1032 | 0 |200] 293 | 386 | 31.9 | 1.46

45 65 |180|6.2| 90 | 45 | 96 |186| 120 | 104.1| 99.6 | 105.9 | 0 |200| 293 | 386 | 34.6 | 1.19

45 65 | 150 | 74| 90 | 54 | 64 |172| 50 | 654 | 60.4 | 64.7 | 0 |200| 286 | 372 | 4.6 |1.77

45 65 | 150 | 74| 90 | 54 | 64 |172| 55 | 68.1 | 63.0 | 675 | 0 |200]| 286 | 372 | 2.0 |2.04

45 65 | 150 | 74| 90 | 54 | 64 |172| 60 | 707 | 657 | 70.2 | 0 |200| 286 | 372 | 0.7 |2.28

45 65 | 150 | 74| 90 | 54 | 64 |172| 65 | 733 | 683 | 73.0 | 0 |200| 286 | 372 | 3.3 |2.46

45 65 | 150 | 74| 90 | 54 | 64 |172| 70 | 759 | 709 | 75.7 | 0 |200| 286 | 372 | 5.9 |2.50

45 65 | 150 | 74| 90 | 54 | 64 |172| 75 | 785 | 735 | 785 | 0 |200| 286 | 372 | 85 |2.67

45 65 | 150 | 74| 90 | 54 | 64 |172| 80 | 812 | 76.1 | 81.2 | 0 |200]| 286 | 372 | 11.1 | 2.66

268 45 65 |150|74] 90 | 54 | 64 |172| 85 | 838 | 78.8 | 84.0 | 0 |200] 286 | 372 | 13.8 | 2.58
45 65 |150|74] 90 | 54 | 64 |172] 90 | 86.4 | 81.4 | 86.7 | 0 |200] 286 | 372 | 16.4 | 2.44

45 65 |150|74] 90 | 54 | 64 |172| 95 | 89.0 | 84.0 | 89.5 | 0 |200] 286 | 372 | 19.0 | 2.24

45 65 |150|74] 90 | 54 | 64 | 172 100 | 91.6 | 86.6 | 92.2 | 0 |200] 286 | 372 | 21.6 | 2.00

45 65 | 150 | 74| 90 | 54 | 64 |172| 105 | 943 | 89.2 | 95.0 | 0 |200] 286 | 372 | 24.2 | 1.72

45 65 | 150 | 74| 90 | 54 | 64 |172| 110 | 96.9 | 91.9 | 97.7 | 0 |200] 286 | 372 | 26.9 | 1.45

45 65 | 150 | 74| 90 | 54 | 64 |172| 115 | 995 | 945 | 1005 | 0 |200] 286 | 372 | 29.5 | 1.18

45 65 | 150 | 74| 90 | 54 | 64 |172| 120 | 102.1] 97.1 [ 1032 | 0 [200] 286 | 372 | 32.1 | 0.94

45 70 | 350]3.7] 120 | 41 | 234 |316| 50 | 723 | 69.1 | 74.4 | 0 |200] 358 | 516 | 0.9 |o0.88

269 45 70 |350]3.7] 120 | 41 | 234 |316| 55 | 750 | 71.7 | 772 | 0 |200| 358 | 516 | 1.7 |1.12
45 70 |350]3.7] 120 | 41 | 234 |316| 60 | 776 | 743 | 79.9 | 0 |200| 358 | 516 | 4.3 |1.38




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 227

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 70 |350]3.7] 120 | 41 | 234 |316| 65 | 802 | 76.9 | 82.7 | 0 |200| 358 | 516 | 6.9 | 1.66

45 70 |350]3.7] 120 | 41 | 234 |316| 70 | 828 | 795 | 85.4 | 0 |200| 358 | 516 | 9.5 |1.93

45 70 |350]3.7] 120 | 41 | 234 |316| 75 | 854 | 822 | 882 | 0 |200]| 358 | 516 | 12.2 | 2.18

45 70 |350]3.7] 120 | 41 | 234 [316| 80 | 88.1 | 84.8 | 90.9 | 0 |200]| 358 | 516 | 14.8 | 2.38

45 70 |350]3.7] 120 | 41 | 234 |316| 85 | 90.7 | 87.4 | 93.7 | 0 |200]| 358 | 516 | 17.4 | 2.53

269 45 70 |350]3.7] 120 | 41 | 234 |316| 90 | 933 | 90.0 | 96.4 | 0 |200] 358 | 516 | 20.0 | 2.62
45 70 |350]3.7] 120 | 41 | 234 |316| 95 | 950 | 926 | 99.2 | 0 |200] 358 | 516 | 22.6 | 2.66

45 70 |350]3.7] 120 | 41 | 234 | 316| 100 | 985 | 953 [ 101.9 | 0 |200] 358 | 516 | 25.3 | 2.62

45 70 |350]3.7] 120 | 41 | 234 | 316| 105 | 101.2] 97.9 | 104.7 | 0 |200] 358 | 516 | 27.9 | 2.51

45 70 | 350]3.7] 120 | 41 | 234 |316| 110 | 103.8] 1005 ] 107.4 | 0 [200] 358 | 516 | 30.5 | 2.34

45 70 | 350]3.7] 120 | 41 | 234 |316| 115 | 106.4 ] 103.1 ] 1102 | 0 |200] 358 | 516 | 33.1 | 2.12

45 70 | 350]3.7] 120 | 41 | 234 | 316 | 120 | 109.0] 105.7 [ 112.9 | 0 |200] 358 | 516 | 35.7 | 1.88

45 70 | 320]40] 120 | 45 | 206 | 296 | 50 | 718 | 68.4 | 73.7 | 0 |200| 348 | 496 | 1.6 |0.94

45 70 | 320]40] 120 | 45 | 206 |296| 55 | 745 | 71.0 | 76.4 | 0 |200| 348 | 496 | 1.0 |1.18

45 70 | 320]40] 120 | 45 | 206 |296| 60 | 77.1 | 737 | 79.2 | 0 |200| 348 | 496 | 3.7 |1.45

45 70 | 320]40] 120 | 45 | 206 |296| 65 | 797 | 76.3 | 81.9 | 0 |200| 348 | 496 | 6.3 |1.73

45 70 | 320]40] 120 | 45 | 206 |296| 70 | 823 | 78.9 | 84.7 | 0 |200] 348 | 496 | 8.9 |2.00

45 70 | 320]40] 120 | 45 | 206 |206| 75 | 84.9 | 81.5 | 87.4 | 0 |200] 348 | 496 | 11.5 | 2.24

45 70 |320]40] 120 | 45 | 206 |296| 80 | 87.6 | 84.1 | 90.2 | 0 |200] 348 | 496 | 14.1 | 2.43

270 45 70 |320]40] 120 | 45 | 206 |296| 85 | 90.2 | 86.8 | 92.9 | 0 |200] 348 | 496 | 16.8 | 2.56
45 70 | 320]40] 120 | 45 | 206 | 296 | 90 | 92.8 | 89.4 | 95.7 | 0 |200] 348 | 496 | 19.4 | 2.64

45 70 | 320]40] 120 | 45 | 206 |296| 95 | 954 | 92.0 | 98.4 | 0 |200] 348 | 496 | 22.0 | 2.68

45 70 | 320]4.0] 120 | 45 | 206 | 296 | 100 | 98.0 | 94.6 | 101.2 | 0 |200] 348 | 496 | 24.6 | 2.61

45 70 | 320]4.0] 120 | 45 | 206 | 296 | 105 | 1007 | 97.2 [ 103.9 | 0 |200] 348 | 496 | 27.2 | 2.48

45 70 | 320]4.0] 120 | 45 | 206 | 296 | 110 | 103.3] 99.9 | 106.7 | 0 |200] 348 | 496 | 29.9 | 2.29

45 70 | 320]4.0] 120 | 45 | 206 | 296 | 115 | 105.9 ] 1025 | 109.4 | 0 |200] 348 | 496 | 32.5 | 2.07

45 70 | 320]4.0] 120 | 45 | 206 | 296 | 120 | 108.5] 105.1 | 112.2 | 0 |200]| 348 | 496 | 35.1 | 1.81




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 228

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 70 | 29044120 | 50 | 178 |277| 50 | 713 | 67.7 | 72.8 | 0 |200] 339 | 477 | 2.3 |101

45 70 | 29044120 | 50 | 178 |277| 55 | 739 | 703 | 755 | 0 |200] 339 | 477 | 0.3 |1.26

45 70 | 29044120 | 50 | 178 |277| 60 | 765 | 729 | 783 | 0 |200| 339 | 477 | 2.9 | 153

45 70 | 29044120 | 50 | 178 |277| 65 | 791 | 755 | 81.1 | 0 |200] 339|477 | 55 |181

45 70 | 290 |44 120 | 50 | 178 |277| 70 | 817 | 781 | 838 | 0 |200| 339|477 | 81 |2.08

45 70 | 290 |44 120 | 50 | 178 |277| 75 | 84.4 | 80.8 | 86.6 | 0 |200] 339 | 477 | 10.8 | 2.30

45 70 | 29044 120 | 50 | 178 |277| 80 | 87.0 | 83.4 | 89.3 | 0 |200]| 339 | 477 | 13.4 | 2.48

271 45 70 | 29044 120 | 50 | 178 | 277| 85 | 89.6 | 86.0 | 92.1 | 0 |200] 339 | 477 | 16.0 | 2.60
45 70 | 29044120 | 50 | 178 |277| 90 | 92.2 | 88.6 | 94.8 | 0 |200| 339 | 477 | 18.6 | 2.66

45 70 | 29044120 | 50 | 178 |277| 95 | 948 | 912 [ 97.6 | 0 |200| 339 | 477 | 21.2 | 2.67

45 70 | 290 |44 120 | 50 | 178 | 277 | 100 | 975 | 93.9 [ 100.3 | 0 |200] 339 | 477 | 23.9 | 2.58

45 70 | 29044 120 | 50 | 178 | 277 | 105 | 100.1] 965 [ 103.1 | 0 |200| 339 | 477 | 26.5 | 2.43

45 70 | 290 |44 120 | 50 | 178 | 277 | 110 | 102.7] 99.1 [ 105.8 | 0 |200| 339 | 477 | 29.1 | 2.23

45 70 | 290 |44 120 | 50 | 178 | 277 | 115 | 105.3] 101.7 | 108.6 | 0 [200] 339 | 477 | 31.7 | 2.00

45 70 | 290 |44 120 | 50 | 178 | 277 | 120 | 107.9] 1043 [ 1113 ] 0 |200| 339 | 477 | 34.3 | 1.73

45 70 | 26049 120 | 55 | 149 [260| 50 | 705 | 66.7 | 7.7 | 0 [200| 330 | 460 | 3.3 |1.10

45 70 | 26049 120 | 55 | 149 |260| 55 | 73.2 | 69.4 | 745 | 0 |200] 330|460 | 0.6 |1.36

45 70 | 26049 120 | 55 | 149 |260| 60 | 758 | 720 | 77.2 | 0 |200| 330 | 460 | 2.0 | 1.64

45 70 | 260]4.9] 120 | 55 | 149 |260| 65 | 78.4 | 746 | 80.0 | 0 |200| 330|460 | 4.6 |101

45 70 | 26049 120 | 55 | 149 |260| 70 | 810 | 77.2 | 82.7 | 0 |200| 330 | 460 | 7.2 |2.17

’7 45 70 | 260]4.9] 120 | 55 | 149 |260| 75 | 836 | 79.8 | 855 | 0 |200|330 | 460 | 9.8 |2.38
45 70 | 26049 120 | 55 | 149 |260| 80 | 86.3 | 825 | 882 | 0 |200| 330 | 460 | 12.5 | 2.53

45 70 | 26049 120 | 55 | 149 |260| 85 | 88.9 | 85.1 | 91.0 | 0 |200| 330 | 460 | 15.1 | 2.63

45 70 | 26049 120 | 55 | 149 |260| 90 | 915 | 87.7 | 93.7 | 0 |200| 330 | 460 | 17.7 | 2.68

45 70 | 26049 120 | 55 | 149 |260| 95 | 94.1 | 90.3 | 965 | 0 |200] 330 | 460 | 20.3 | 2.65

45 70 | 260]4.9] 120 | 55 | 149 [ 260 | 100 | 96.7 | 92.9 | 99.2 | 0 [200] 330 | 460 | 22.9 | 2.54

45 70 | 26049 120 | 55 | 149 | 260 | 105 | 99.4 | 956 | 1020 | 0 |200| 330 | 460 | 25.6 | 2.37




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 229

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 70 | 260]4.9] 120 | 55 | 149 | 260 | 110 | 102.0] 98.2 [ 104.7 | 0 |200] 330 | 460 | 28.2 | 2.15

272 45 70 | 26049 120 | 55 | 149 | 260 | 115 | 104.6 | 100.8 | 107.5 | 0 [200] 330 | 460 | 30.8 | 1.90
45 70 | 260]4.9] 120 | 55 | 149 | 260 | 120 | 107.2] 103.4 | 110.3 | 0 |200] 330 | 460 | 33.4 | 1.63

45 70 | 230]56] 120 | 63 | 118 | 243| 50 | 69.6 | 656 | 70.4 | 0 |200| 322 | 443 | 44 |121

45 70 | 230]56] 120 | 63 | 118 | 243| 55 | 723 | 682 | 732 | 0 |200| 322 | 443 | 1.8 |1.48

45 70 |230]56] 120 | 63 | 118 | 243| 60 | 749 | 708 | 75.9 | 0 |200| 322 | 443 | 0.8 | 176

45 70 | 230|56] 120 | 63 | 118 |243| 65 | 775 | 73.4 | 787 | 0 |200| 322 | 443 | 3.4 |2.04

45 70 |230]56] 120 | 63 | 118 |243| 70 | 80.1 | 76.1 | 81.4 | 0 |200| 322 | 443 | 6.1 |227

45 70 | 230]56] 120 | 63 | 118 |243| 75 | 827 | 787 | 842 | 0 |200| 322 | 443 | 8.7 |2.46

45 70 | 230]56] 120 | 63 | 118 |243| 80 | 854 | 81.3 | 86.9 | 0 |200| 322 | 443 | 11.3 | 2.50

273 45 70 | 230]56] 120 | 63 | 118 | 243 | 85 | 88.0 | 83.9 | 89.7 | 0 |200| 322 | 443 | 13.9 | 2.67
45 70 | 230]56] 120 | 63 | 118 |243| 90 | 906 | 865 | 92.4 | 0 |200| 322 | 443 | 16.5 | 2.68

45 70 | 230]56] 120 | 63 | 118 |243| 95 | 932 | 89.2 | 95.2 | 0 |200] 322 | 443 | 19.2 | 261

45 70 | 230]56] 120 | 63 | 118 | 243 | 100 | 958 | 91.8 | 97.9 | 0 |200]| 322 | 443 | 21.8 | 2.47

45 70 | 230 |56 120 | 63 | 118 | 243 | 105 | 985 | 94.4 [ 100.7 | 0 |200]| 322 | 443 | 24.4 | 2.28

45 70 | 230]56] 120 | 63 | 118 | 243 | 110 | 101.1] 97.0 [ 103.4 | 0 [200] 322 | 443 | 27.0 | 2.04

45 70 | 230]56] 120 | 63 | 118 | 243 | 115 | 103.7 ] 99.6 | 106.2 | 0 |200]| 322 | 443 | 29.6 | 1.78

45 70 | 230]56] 120 | 63 | 118 | 243| 120 | 106.3 | 102.3 ] 108.9 | 0 |200] 322 | 443 | 32.3 | 1.50

45 70 |200]64] 120 | 72 | 85 |229| 50 | 685 | 64.1 | 68.8 | 0 |200] 315|429 | 5.9 |1.37

45 70 |200]64] 120 | 72 | 85 |229| 55 | 711 | 667 | 715 | 0 |200| 315 | 429 | 3.3 | 165

45 70 |200]64] 120 | 72 | 85 |229| 60 | 737 | 69.4 | 743 | 0 |200| 315|429 | 0.6 |1.93

45 70 | 20064120 72 | 85 |229| 65 | 763 | 720 | 77.0 | 0 |200] 315|429 | 2.0 |2.18

274 45 70 | 20064120 72 | 85 |229] 70 | 7890 | 746 | 79.8 | 0 |200] 315|429 | 4.6 |2.39
45 70 |200]64] 120 | 72 | 85 |229| 75 | 816 | 772 | 825 | 0 |200| 315|420 | 7.2 |2.54

45 70 |200]64] 120 | 72 | 85 |229| 80 | 842 | 79.8 | 853 | 0 |200| 315|429 | 9.8 |2.64

45 70 |200]64] 120 72 | 85 |229| 85 | 868 | 825 | 88.0 | 0 |200]| 315 429 | 12.5 | 2.69

45 70 |200]64] 120 | 72 | 85 |229| 90 | 89.4 | 85.1 | 90.8 | 0 |200] 315 429 | 15.1 | 2.64




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 230

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 70 | 20064120 | 72 | 85 |229| 95 | 920 | 87.7 | 935 | 0 |200] 315 429 | 17.7 | 2.53

45 70 | 20064120 | 72 | 85 | 229 100 | 947 | 90.3 | 96.3 | 0 |200] 315 | 429 | 20.3 | 2.36

27 45 70 | 20064120 | 72 | 85 |229| 105 | 973 | 92.9 | 99.0 | 0 [200] 315 | 429 | 22.9 | 2.14
45 70 | 20064120 | 72 | 85 | 229 110 | 99.9 | 956 | 101.8 | 0 |200] 315 | 429 | 256 | 1.88

45 70 |200]64] 120 | 72 | 85 | 229 115 | 1025] 98.2 | 1045 | 0 |200] 315 | 429 | 28.2 | 1.60

45 70 | 20064 120 | 72 | 85 | 229 120 | 105.1] 100.8 | 107.3 | 0 |200] 315 | 429 | 30.8 | 1.33

45 70 |170]76] 100 | 59 | 75 |192| 50 | 66.9 | 62.1 | 66.6 | 0 |200] 296 | 392 | 7.9 | 158

45 70 |170]76] 100 | 59 | 75 |192| 55 | 69.5 | 64.8 | 69.4 | 0 |200] 296 | 392 | 5.2 |1.86

45 70 |170]76] 100 | 59 | 75 |192| 60 | 721 | 67.4 | 72.1 | 0 |200| 296 | 392 | 2.6 |2.13

45 70 | 17076 100 | 59 | 75 |192| 65 | 747 | 70.0 | 74.9 | 0 |200] 296 | 392 | 0.0 |2.35

45 70 |170]76] 100 | 59 | 75 |192| 70 | 773 | 726 | 776 | 0 |200] 296 | 392 | 2.6 |251

45 70 |170]76] 100 | 59 | 75 |192| 75 | 80.0 | 752 | 80.4 | 0 |200] 296 | 392 | 5.2 |2.63

45 70 |170]76] 100 | 59 | 75 |192| 80 | 826 | 779 | 831 | 0 |200| 296 | 392 | 7.9 |2.68

275 45 70 |170]76] 100 | 59 | 75 |192| 85 | 852 | 80.5 | 85.9 | 0 |200] 296 | 392 | 10.5 | 2.65
45 70 |170]76] 100 | 59 | 75 |192| 90 | 878 | 83.1 | 88.6 | 0 |200]| 296 | 392 | 13.1 | 2.56

45 70 |170]76] 100 | 59 | 75 |192| 95 | 90.4 | 857 | 91.4 | 0 [200] 296 | 392 | 15.7 | 2.40

45 70 |170]76] 100 | 50 | 75 |192| 100 | 93.1 | 88.3 | 94.1 | 0 |200] 296 | 392 | 18.3 | 2.18

45 70 |170]76] 100 | 59 | 75 | 192 105 | 957 | 91.0 | 96.9 | 0 |200] 296 | 392 | 21.0 | 1.93

45 70 |170]76] 100 | 59 | 75 |192| 110 | 98.3 | 936 | 99.6 | 0 |200] 296 | 392 | 23.6 | 1.65

45 70 |170]76] 100 | 59 | 75 | 192 115 | 1009 | 96.2 | 102.4 | 0 |200] 296 | 392 | 26.2 | 1.38

45 70 |170] 76| 100 | 59 | 75 |192| 120 | 1035] 98.8 | 105.1 | 0 |200] 296 | 392 | 28.8 | 1.12

45 75 | 340 43| 120 | 42 | 225 [309| 50 | 722 | 68.9 | 742 | 0 [200/ 355 | 500 | 6.1 |0.90

45 75 | 340 43| 120 | 42 | 225 [309| 55 | 748 | 715 | 76.9 | 0 |200| 355 | 500 | 3.5 |1.14

276 45 75 | 340 43| 120 | 42 | 225 [309| 60 | 77.4 | 741 | 79.7 | 0 [200]| 355 | 500 | 0.9 |1.40
45 75 | 340]43] 120 | 42 | 225 [309| 65 | 800 | 76.7 | 825 | 0 |200| 355|509 | 1.7 |1.68

45 75 | 340]43] 120 | 42 | 225 [309| 70 | 827 | 793 | 85.2 | 0 |200| 355|509 | 4.3 |1.95

45 75 | 340]43] 120 | 42 | 225 [309| 75 | 853 | 82.0 | 88.0 | 0 [200/ 355|500 | 7.0 |2.20




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 231

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 75 | 340]43] 120 | 42 | 225 [309| 80 | 87.9 | 846 | 90.7 | 0 [200]| 355|500 | 9.6 |2.40

45 75 | 340 43| 120 | 42 | 225 [309| 85 | 905 | 87.2 | 935 | 0 [200] 355 | 500 | 12.2 | 2.54

45 75 | 340]43] 120 | 42 | 225 [ 309 90 | 93.1 | 89.8 | 96.2 | 0 |200] 355 | 509 | 14.8 | 2.63

45 75 | 340]43] 120 | 42 | 225 [309| 95 | 958 | 92.4 [ 99.0 | 0 |200] 355 | 509 | 17.4 | 2.67

276 45 75 | 340 43| 120 | 42 | 225 | 309| 100 | 98.4 | 95.1 | 101.7 | 0 |200] 355 | 509 | 20.1 | 2.62
45 75 | 34043 120 | 42 | 225 | 309| 105 | 101.0| 97.7 | 1045 | 0 |200] 355 | 500 | 22.7 | 2.50

45 75 | 34043 120 | 42 | 225 | 309 | 110 | 103.6 | 100.3 | 107.2 | 0 |200] 355 | 509 | 25.3 | 2.32

45 75 | 34043 120 | 42 | 225 | 309 | 115 | 106.2 | 102.9 | 110.0 | 0 |200] 355 | 509 | 27.9 | 2.11

45 75 | 340 ] 43| 120 | 42 | 225 | 309 | 120 | 108.9 | 1055 | 112.7 | 0 |200] 355 | 509 | 30.5 | 1.86

45 75 |310]48] 120 | 46 | 197 |290| 50 | 717 | 682 | 73.4 | 0 |200| 345|490 | 6.8 |0.96

45 75 | 310]48] 120 | 46 | 197 |200| 55 | 743 | 708 | 76.2 | 0 |200| 345|490 | 42 |1.21

45 75 |310]48] 120 | 46 | 197 |200| 60 | 769 | 73.4 | 78.9 | 0 |200| 345|490 | 1.6 |1.48

45 75 |310]48] 120 | 46 | 197 |290| 65 | 795 | 76.0 | 81.7 | 0 |200| 345|490 | 1.0 |1.75

45 75 |310]48] 120 | 46 | 197 |290| 70 | 82.1 | 78.7 | 84.4 | 0 |200| 345|490 | 3.7 |2.03

45 75 | 310]48] 120 | 46 | 197 |290| 75 | 848 | 81.3 | 87.2 | 0 |200| 345|490 | 6.3 |2.26

45 75 | 310]48] 120 | 46 | 197 |290| 80 | 87.4 | 839 | 89.9 | 0 [200]| 345|490 | 8.9 |2.44

277 45 75 |310]48] 120 | 46 | 197 |290| 85 | 90.0 | 865 | 92.7 | 0 |200] 345 | 490 | 11.5 | 2.57
45 75 |310]48] 120 | 46 | 197 |200| 90 | 92.6 | 89.1 | 95.4 | 0 |200] 345 | 490 | 14.1 | 2.65

45 75 |310]48] 120 | 46 | 197 |290| 95 | 952 | 91.8 | 98.2 | 0 |200] 345 | 490 | 16.8 | 2.68

45 75 |310]48] 120 | 46 | 197 | 290 | 100 | 97.9 | 94.4 | 100.9 | 0 |200] 345 | 490 | 19.4 | 2.60

45 75 |310]48] 120 | 46 | 197 | 200 | 105 | 1005 | 97.0 | 103.7 | 0 |200] 345 | 490 | 22.0 | 2.46

45 75 |310]48] 120 | 46 | 197 | 290 | 110 | 103.1] 99.6 | 106.4 | 0 |200] 345 | 490 | 24.6 | 2.28

45 75 | 310]48] 120 | 46 | 197 | 290 | 115 | 105.7 ] 102.2 ] 109.2 | 0 |200] 345 | 490 | 27.2 | 2.05

45 75 | 310]48] 120 | 46 | 197 | 290 | 120 | 108.3] 104.9 [ 111.9 | 0 |200] 345 | 490 | 29.9 | 1.79

45 75 | 280]53] 120 | 51 | 168 |271| 50 | 710 | 67.4 | 725 | 0 |200| 336 | 471 | 7.6 |1.03

278 45 75 |280]53] 120 | 51 | 168 |271| 55 | 737 | 700 | 75.2 | 0 |200] 336 | 471 | 5.0 |1.29
45 75 |280]53] 120 | 51 | 168 |271| 60 | 763 | 726 | 78.0 | 0 |200| 336 | 471 | 2.4 | 156




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 232

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 75 | 280]53] 120 | 51 | 168 [271| 65 | 789 | 75.2 | 80.7 | 0 |200| 336 | 471 | 0.2 |1.84

45 75 | 280]53] 120 | 51 | 168 |271| 70 | 815 | 779 | 835 | 0 |200]336 | 471 | 2.9 [2.11

45 75 | 280]53] 120 | 51 | 168 |271| 75 | 84.1 | 805 | 86.2 | 0 200|336 | 471 | 55 |2.33

45 75 |280]53] 120 | 51 | 168 |271| 80 | 86.8 | 83.1 | 89.0 | 0 |200|336 | 471 | 8.1 |2.49

45 75 |280]53] 120 | 51 | 168 |271| 85 | 89.4 | 857 | 91.7 | 0 |200] 336 | 471 | 10.7 | 2.61

)78 45 75 |280]53] 120 | 51 | 168 |271| 90 | 92.0 | 883 | 945 | 0 |200] 336 | 471 | 13.3 | 2.67
45 75 |280]53] 120 | 51 | 168 | 272 | 95 | 946 | 91.0 | 97.2 | 0 |200] 336 | 471 | 16.0 | 2.66

45 75 |280]53] 120 | 51 | 168 | 271 | 100 | 97.2 | 93.6 | 100.0 | 0 |200] 336 | 471 | 18.6 | 2.57

45 75 | 280]53] 120 | 51 | 168 | 271 | 105 | 99.9 | 96.2 | 102.7 | 0 |200| 336 | 471 | 21.2 | 2.41

45 75 | 28053 120 | 51 | 168 | 271 | 110 | 1025] 98.8 | 1055 | 0 |200| 336 | 471 | 23.8 | 2.21

45 75 | 28053 120 | 51 | 168 | 271 | 115 | 105.1] 101.4 | 1082 | 0 |200]| 336 | 471 | 26.4 | 1.97

45 75 | 280]53] 120 | 51 | 168 | 271 | 120 | 107.7] 104.1 ] 112.0 | 0 [200] 336 | 471 | 29.1 | 1.70

45 75 | 25059 120 | 58 | 139 | 254 | 50 | 703 | 66.4 | 71.3 | 0 |200| 327 | 454 | 8.6 |1.13

45 75 | 250 ]59] 120 | 58 | 139 | 254 | 55 | 729 | 69.0 | 74.1 | 0 [200| 327 | 454 | 6.0 |1.40

45 75 | 25059 120 | 58 | 139 | 254 | 60 | 755 | 716 | 76.8 | 0 |200| 327 | 454 | 3.4 | 168

45 75 | 250|509 120 | 58 | 139 |254| 65 | 781 | 742 | 79.6 | 0 |200] 327 | 454 | 0.8 |1.95

45 75 | 250|59] 120 | 58 | 139 |254| 70 | 80.7 | 76.9 | 82.3 | 0 |200]| 327 | 454 | 1.9 |2.20

45 75 | 250|59] 120 | 58 | 139 |254| 75 | 83.4 | 795 | 85.1 | 0 |200] 327 | 454 | 4.5 |2.40

45 75 | 250|509 120 | 58 | 139 |254| 80 | 860 | 821 | 87.8 | 0 |200| 327 | 454 | 7.1 | 255

279 45 75 | 250|59] 120 | 58 | 139 |254| 85 | 88.6 | 84.7 | 90.6 | 0 |200]| 327 | 454 | 9.7 | 2.64
45 75 | 250|509 120 | 58 | 139 | 254 | 90 | 912 | 87.3 | 93.3 | 0 |200]| 327 | 454 | 12.3 | 2.60

45 75 | 250 ]59] 120 | 58 | 139 [254| 95 | 938 | 90.0 | 96.1 | 0 [200] 327 | 454 | 15.0 | 2.64

45 75 | 25059 120 | 58 | 139 | 254 | 100 | 965 | 92.6 | 98.8 | 0 |200| 327 | 454 | 17.6 | 2.52

45 75 | 25059 120 | 58 | 139 | 254 | 105 | 99.1 | 95.2 [ 101.6 | 0 |200] 327 | 454 | 20.2 | 2.34

45 75 | 25059 120 | 58 | 139 | 254 | 110 | 101.7] 97.8 [ 104.3 | 0 |200]| 327 | 454 | 22.8 | 2.12

45 75 | 25059 120 | 58 | 139 | 254 | 115 | 104.3] 100.4 | 107.1 | 0 |200| 327 | 454 | 254 | 1.87

45 75 | 25059 120 | 58 | 139 | 254 | 120 | 106.9 ] 103.1 ] 1090.8 | 0 |200]| 327 | 454 | 28.1 | 1.50




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 233

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 75 | 220]6.7] 120 | 65 | 107 | 238 | 50 | 69.3 | 65.1 | 69.9 | 0 |200] 319|438 | 9.9 |1.26

45 75 | 220]67] 120 | 65 | 107 [ 238 | 55 | 719 | 67.8 | 72.7 | 0 |200| 319|438 | 7.2 |1.54

45 75 | 220]6.7] 120 | 65 | 107 | 238 | 60 | 745 | 70.4 | 75.4 | 0 |200] 319 | 438 | 4.6 |1.82

45 75 | 220]6.7] 120 | 65 | 107 |238| 65 | 771 | 730 | 782 | 0 |200] 319|438 | 2.0 |2.09

45 75 |220]6.7] 120 | 65 | 107 |238| 70 | 79.8 | 756 | 80.9 | 0 |200] 319|438 | 0.6 |231

45 75 |220]6.7] 120 | 65 | 107 |238| 75 | 824 | 782 | 83.7 | 0 |200| 319 | 438 | 3.2 |2.49

45 75 |220]6.7] 120 | 65 | 107 | 238| 80 | 850 | 80.9 | 86.4 | 0 |200| 319|438 | 59 |261

280 45 75 |220]6.7] 120 | 65 | 107 | 238| 85 | 876 | 835 | 89.2 | 0 |200| 319|438 | 85 |2.68
45 75 | 220]6.7] 120 | 65 | 107 | 238 | 90 | 90.2 | 86.1 | 91.9 | 0 |200| 319|438 | 11.1 | 2.67

45 75 | 220]6.7] 120 | 65 | 107 | 238 | 95 | 929 | 88.7 | 94.7 | 0 |200| 319 | 438 | 13.7 | 2.50

45 75 | 220]6.7] 120 | 65 | 107 | 238 | 100 | 955 | 91.3 | 97.4 | 0 [200]| 319 | 438 | 16.3 | 2.44

45 75 |220]6.7] 120 | 65 | 107 | 238 | 105 | 98.1 | 94.0 [ 100.2 | 0 [200] 319 | 438 | 19.0 | 2.24

45 75 | 220]6.7] 120 | 65 | 107 | 238 | 110 | 100.7 | 96.6 | 102.9 | 0 [200] 319 | 438 | 21.6 | 2.00

45 75 | 220]6.7] 120 | 65 | 107 | 238 | 115 | 103.3] 99.2 [ 105.7 | 0 |200| 319 | 438 | 24.2 | 1.73

45 75 | 220]6.7] 120 | 65 | 107 | 238 | 120 | 106.0 | 101.8 | 108.4 | 0 |200]| 319 | 438 | 26.8 | 1.45

45 75 |210]70] 120 | 69 | 96 |234| 50 | 68.9 | 647 | 69.4 | 0 |200] 317 | 434 | 10.3 | 1.31

45 75 |210]70] 120 | 69 | 96 |234| 55 | 715 | 673 | 721 | 0 |200| 317 | 434 | 7.7 | 150

45 75 |210]70] 120 | 69 | 96 |234| 60 | 74.1 | 69.9 | 749 | 0 |200| 317 | 434 | 51 |187

45 75 |210]70] 120 | 69 | 96 |234| 65 | 767 | 725 | 77.6 | 0 |200| 317 | 434 | 25 |2.13

45 75 |210]70] 120 | 69 | 96 |234| 70 | 794 | 751 | 80.4 | 0 |200] 317 | 434 | 01 |2.35

281 45 75 | 210]70] 120 | 69 | 96 |234| 75 | 820 | 778 | 831 | 0 |200|317 | 434 | 2.8 |251
45 75 |210]70] 120 | 69 | 96 |234| 80 | 846 | 80.4 | 859 | 0 |200|317 | 434 | 54 |263

45 75 |210]70] 120 | 69 | 96 |234| 85 | 872 ] 83.0 | 886 | 0 |200|317 | 434 | 80 |2.68

45 75 |210]70] 120 | 69 | 96 |234| 90 | 89.8 | 856 | 91.4 | 0 |200]| 317 | 434 | 10.6 | 2.66

45 75 |210]70] 120 | 69 | 96 |234| 95 | 925 ] 882 | 941 | 0 |200]317 | 434 | 13.2 | 2.56

45 75 |210]70] 120 | 69 | 96 |234| 100 | 951 | 90.9 | 96.9 | 0 |200| 317 | 434 | 15.9 |2.41

45 75 |210]70] 120 | 69 | 96 |234| 105 | 977 | 935 | 99.6 | 0 |200] 317 | 434 | 185 | 2.19




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 234

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 75 | 210]70] 120 | 69 | 96 |234| 110 | 100.3] 96.1 | 102.4 | 0 [200] 317 [ 434 | 21.1 | 1.94

281 45 75 |210]70] 120 | 69 | 96 |234| 115 | 102.9] 98.7 | 105.1 | 0 |200| 317 | 434 | 23.7 | 1.67
45 75 | 210]70] 120 | 69 | 96 |234| 120 | 105.6 | 101.3 ] 107.9 | 0 |200]| 317 | 434 | 26.3 | 1.39

45 80 |330]51] 140 | 59 | 200 |319] 50 | 720 | 686 | 73.9 | 0 |200] 359 | 519 | 11.4 | 0.92

45 80 |330]51] 140 | 50 | 200 |319| 55 | 746 | 71.3 | 76.7 | 0 |200| 359 | 519 | 8.7 |1.17

45 80 |330]51] 140 | 50 | 200 |319] 60 | 773 | 739 | 79.4 | 0 |200| 359 | 519 | 6.1 |1.43

45 80 |330]51] 140 | 59 | 200 |319| 65 | 799 | 765 | 822 | 0 |200] 359 | 519 | 35 |171

45 80 |330]51] 140 | 59 | 200 |319| 70 | 825 | 79.1 | 85.0 | 0 |200] 359 | 519 | 0.9 |1.98

45 80 |330]51] 140 | 59 | 200 |319| 75 | 851 | 81.7 | 87.7 | 0 |200| 359 | 519 | 1.7 |2.23

45 80 |330]51] 140 | 59 | 200 |319| 80 | 87.7 | 84.4 | 905 | 0 |200] 359 | 519 | 4.4 |2.42

282 45 80 |330]51] 140 | 59 | 200 |319| 85 | 90.4 | 87.0 | 932 | 0 |200| 359 | 519 | 7.0 |2.55
45 80 |330]51] 140 | 59 | 200 |319| 90 | 93.0 | 89.6 | 96.0 | 0 |200] 359 | 519 | 9.6 |2.63

45 80 |330]51] 140 | 59 | 200 |319| 95 | 956 | 922 | 98.7 | 0 |200| 359 | 519 | 12.2 | 2.67

45 80 |330]51] 140 | 59 | 200 | 319 | 100 | 98.2 | 94.8 [ 101.5| 0 |200| 359 | 519 | 14.8 | 2.61

45 80 |330]51] 140 | 59 | 200 | 319 | 105 | 1008 ] 975 [ 104.2 | 0 |200] 359 | 519 | 17.5 | 2.49

45 80 |330]5.1] 140 | 59 | 200 | 319 | 110 | 103.5] 100.1 | 107.0 | 0 |200] 359 | 519 | 20.1 | 2.31

45 80 |330]5.1] 140 | 50 | 200 | 319 | 115 | 106.1 | 102.7 | 109.7 | 0 |200] 359 | 519 | 22.7 | 2.09

45 80 |330]5.1] 140 | 50 | 200 | 319 120 | 108.7 ] 105.3 | 1125 | 0 |200] 359 | 519 | 25.3 | 1.84

45 80 | 30056/ 140 | 65 | 170 |301| 50 | 715 | 67.9 | 73.1 | 0 |200] 350 | 501 | 12.1 | 0.99

45 80 |300|56] 140 | 65 | 170 [301| 55 | 74.1 | 706 | 75.9 | 0 |200]| 350 | 501 | 9.4 |1.24

45 80 | 30056/ 140 | 65 | 170 |301| 60 | 767 | 732 | 786 | 0 |200| 350 | 501 | 6.8 | 151

45 80 | 30056/ 140 | 65 | 170 |301| 65 | 79.3 | 75.8 | 81.4 | 0 |200| 350 | 501 | 4.2 |1.79

283 45 80 | 30056/ 140 | 65 | 170 |301| 70 | 820 | 78.4 | 84.1 | 0 |200]350 | 501 | 1.6 |2.06
45 80 | 30056/ 140 | 65 | 170 |301| 75 | 84.6 | 81.0 | 86.9 | 0 |200|350 | 501 | 1.0 |2.29

45 80 | 30056/ 140 | 65 | 170 |301| 80 | 87.2 | 83.7 | 89.6 | 0 |200| 350 | 501 | 3.7 |2.46

45 80 | 30056/ 140 | 65 | 170 |301| 85 | 89.8 | 86.3 | 92.4 | 0 |200| 350 | 501 | 6.3 |2.58

45 80 | 30056/ 140 | 65 | 170 |301| 90 | 92.4 | 88.9 | 95.1 | 0 |200| 350 | 501 | 8.9 |2.66




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 235

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 80 | 30056/ 140 | 65 | 170 |301| 95 | 951 | 915 | 97.9 | 0 |200]| 350 | 501 | 11.5 | 2.67

45 80 | 30056/ 140 | 65 | 170 | 301 | 100 | 97.7 | 94.1 | 100.6 | 0 |200] 350 | 501 | 14.1 | 2.50

283 45 80 | 30056/ 140 | 65 | 170 | 301 | 105 | 100.3 | 96.8 | 103.4 | 0 |200] 350 | 501 | 16.8 | 2.45
45 80 | 30056/ 140 | 65 | 170 | 301 | 110 | 102.9] 99.4 | 106.1 | 0 |200]| 350 | 501 | 19.4 | 2.26

45 80 |300|5.6] 140 | 65 | 170 | 301| 115 | 105.5 ] 102.0 | 108.9 | 0 |200] 350 | 501 | 22.0 | 2.02

45 80 | 30056/ 140 | 65 | 170 | 301 | 120 | 108.2 | 104.6 | 111.6 | 0 |200] 350 | 501 | 24.6 | 1.76

45 80 |270]6.2] 140 | 73 | 139 |285| 50 | 708 | 67.1 | 72.1 | 0 |200]| 342 | 485 | 12.9 | 1.07

45 80 |270]6.2] 140 | 73 | 139 |285| 55 | 734 | 69.7 | 74.9 | 0 |200]| 342 | 485 | 10.3 | 1.33

45 80 |270|6.2] 140 | 73 | 139 |285| 60 | 760 | 723 | 77.6 | 0 |200| 342 | 485 | 7.7 | 161

45 80 |270]6.2] 140 | 73 | 139 |285| 65 | 787 | 749 | 80.4 | 0 |200| 342|485 | 51 |1.89

45 80 |270]6.2] 140 | 73 | 139 |285| 70 | 813 | 775 | 831 | 0 |200| 342|485 | 25 |2.15

45 80 |270]6.2] 140 | 73 | 139 |285| 75 | 839 | 80.2 | 85.9 | 0 |200| 342|485 | 0.2 |2.36

45 80 |270]6.2] 140 | 73 | 139 |285| 80 | 865 | 82.8 | 88.6 | 0 |200| 342|485 | 2.8 |252

284 45 80 |270]6.2] 140 | 73 | 139 |285| 85 | 89.1 | 85.4 | 91.4 | 0 |200| 342|485 | 54 |262
45 80 |270]6.2] 140 | 73 | 139 |285| 90 | 918 | 88.0 | 94.1 | 0 |200| 342|485 | 8.0 |2.68

45 80 |270]6.2] 140 | 73 | 139 |285| 95 | 94.4 | 90.6 | 96.9 | 0 |200| 342 | 485 | 10.6 | 2.65

45 80 |270]6.2] 140 | 73 | 139 | 285| 100 | 97.0 | 933 | 99.6 | 0 |200]| 342 | 485 | 13.3 | 2.55

45 80 |270]6.2] 140 | 73 | 139 | 285| 105 | 99.6 | 95.9 | 102.4 | 0 |200] 342 | 485 | 15.9 | 2.39

45 80 |270]6.2] 140 | 73 | 139 | 285 110 | 102.2] 985 | 105.1 | 0 |200] 342 | 485 | 18.5 | 2.18

45 80 |270|6.2] 140 | 73 | 139 | 285| 115 | 104.9| 101.1 | 107.9 | 0 |200] 342 | 485 | 21.1 | 1.94

45 80 |270|6.2] 140 | 73 | 139 | 285| 120 | 107.5] 103.7 | 110.6 | 0 |200]| 342 | 485 | 23.7 | 1.67

45 80 |240]7.0]| 140 | 82 | 107 |270| 50 | 700 | 66.0 | 70.9 | 0 |200| 335 | 470 | 14.0 | 1.18

45 80 |240]7.0] 140 | 82 | 107 |270| 55 | 726 | 68.6 | 73.6 | 0 |200| 335 | 470 | 11.4 | 1.45

og5 45 80 | 24070 140 | 82 | 107 |270| 60 | 752 | 712 | 76.4 | 0 |200] 335|470 | 8.8 |1.73
45 80 |240]70]| 140 | 82 | 107 [270| 65 | 778 | 739 | 79.2 | 0 [200| 335|470 | 6.1 |2.00

45 80 |240]7.0]| 140 | 82 | 107 [270| 70 | 80.4 | 765 | 81.9 | 0 [200| 335|470 | 3.5 |2.24

45 80 | 24070 140 | 82 | 107 |270| 75 | 831 | 79.1 | 847 | 0 |200] 335|470 | 0.9 |2.43




Anexo 3.4: Base de datos utilizada para el andlisis de los modelos de Lamm vy Polus 236

Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 80 | 24070 140 | 82 | 107 |270| 80 | 857 | 81.7 | 87.4 | 0 |200] 335|470 | 1.7 |257

45 80 |240]7.0] 140 | 82 | 107 |270| 85 | 883 | 843 [ 90.2 | 0 |200] 335|470 | 4.3 |2.66

45 80 |240]7.0]| 140 | 82 | 107 |270| 90 | 90.9 | 87.0 | 92.9 | 0 |200] 335|470 | 7.0 |2.69

45 80 |240]7.0] 140 | 82 | 107 |270| 95 | 935 | 89.6 | 95.7 | 0 |200] 335|470 | 9.6 |2.62

285 45 80 |240]7.0] 140 | 82 | 107 | 270 100 | 96.2 | 922 | 98.4 | 0 |200] 335 | 470 | 12.2 | 2.50
45 80 |240]7.0] 140 | 82 | 107 | 270 105 | 98.8 | 94.8 | 101.2 | 0 |200]| 335 | 470 | 14.8 | 2.31

45 80 |240]7.0] 140 | 82 | 107 | 270 | 110 | 101.4 | 97.4 [ 103.9 | 0 |200]| 335 | 470 | 17.4 | 2.08

45 80 |240]7.0] 140 | 82 | 107 | 270| 115 | 104.0 | 100.1 | 106.7 | 0 |200] 335 | 470 | 20.1 | 1.82

45 80 |240]7.0] 140 | 82 | 107 | 270 | 120 | 106.6 | 102.7 | 109.4 | 0 |200]| 335 | 470 | 22.7 | 1.55

45 85 | 35054 150 | 64 | 211 |339| 50 | 723 | 69.1 | 74.4 | 0 |200] 370 | 539 | 15.9 | 0.89

45 85 | 35054 150 | 64 | 211 |339| 55 | 750 | 71.7 | 77.2 | 0 |200| 370 | 539 | 13.3 | 1.12

45 85 | 35054 150 | 64 | 211 |339| 60 | 776 | 743 | 79.9 | 0 |200| 370 | 539 | 10.7 | 1.39

45 85 | 35054 150 | 64 | 211 |339| 65 | 80.2 | 769 | 82.7 | 0 |200| 370|539 | 8.1 |1.66

45 85 | 35054 150 | 64 | 211 |339| 70 | 828 | 795 | 85.4 | 0 |200/ 370|539 | 55 |1.94

45 85 | 35054 150 | 64 | 211 |339| 75 | 854 | 822 | 882 | 0 |200] 370|539 | 2.8 |2.19

45 85 | 35054 150 | 64 | 211 |339| 80 | 88.1 | 84.8 | 90.9 | 0 |200] 370|539 | 0.2 |2.39

286 45 85 |350|54] 150 | 64 | 211 |339| 85 | 907 | 87.4 | 93.7 | 0 |200] 370|539 | 2.4 |253
45 85 | 35054 150 | 64 | 211 | 339 90 | 933 | 90.0 | 96.4 | 0 |200] 370|539 | 5.0 |262

45 85 |350|54] 150 | 64 | 211 |339| 95 | 950 | 926 | 99.2 | 0 |200] 370|539 | 7.6 |2.66

45 85 |350|54] 150 | 64 | 211 | 339 100 | 985 | 953 [ 101.9 | 0 |200] 370 | 539 | 10.3 | 2.62

45 85 | 35054 150 | 64 | 211 |339| 105 | 101.2| 97.9 | 104.7 | 0 |200]| 370 | 539 | 12.9 | 2.50

45 85 | 35054 150 | 64 | 211 | 339 | 110 | 103.8] 1005 | 107.4 | 0 |200| 370 | 539 | 15.5 | 2.33

45 85 | 35054 150 | 64 | 211 | 339 | 115 | 106.4 ] 103.1 | 110.2 | 0 |200| 370 | 539 | 18.1 | 2.12

45 85 | 35054 150 | 64 | 211 | 339 | 120 | 109.0 | 105.7 | 112.9 | 0 |200] 370 | 539 | 20.7 | 1.88

45 85 |320]59] 150 | 70 | 181 |322| 50 | 71.8 | 68.4 | 73.7 | 0 |200| 361|522 | 16.6 | 0.95

287 45 85 |320]59] 150 | 70 | 181 |322| 55 | 745 | 71.0 | 76.4 | 0 |200] 361 | 522 | 14.0 | 1.19
45 85 |320]59] 150 | 70 | 181 |322| 60 | 771 | 737 | 79.2 | 0 |200| 361|522 | 11.3 | 1.46
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)

Geometria] wW(°) | Vg | R [ p | A | L | D | D | Vaste | Vasex | Vaswc | Vesex | TE[PK|MC| FK | IC, | C
(km/h) | (m) | @) | (m) | (m) | (m) | (m) | (km/h)| (ke/h) | (kmh) | (kmh) | (m) | (m) | (m) | (m) | (km/h) | (mVs)

45 85 |320]59] 150 | 70 | 181 |322| 65 | 797 | 763 | 81.9 | 0 |200| 361|522 | 87 |1.73

45 85 |320]59] 150 | 70 | 181 |322| 70 | 823 | 789 | 847 | 0 |200] 361522 | 6.1 |201

45 85 |320]59] 150 | 70 | 181 |322| 75 | 849 | 815 | 87.4 | 0 |200| 361|522 | 35 |225

45 85 |320]59] 150 | 70 | 181 |322| 80 | 876 | 84.1 | 90.2 | 0 |200] 361522 | 0.9 |243

45 85 |320]59] 150 | 70 | 181 |322| 85 | 90.2 | 86.8 | 92.9 | 0 |200| 361|522 | 1.8 |256

087 45 85 |320]59] 150 | 70 | 181 |322| 90 | 928 | 89.4 | 95.7 | 0 |200] 361|522 | 4.4 |2.64
45 85 |320]59] 150 | 70 | 181 |322| 95 | 954 | 92.0 | 98.4 | 0 |200| 361|522 | 7.0 |267

45 85 |320]59] 150 | 70 | 181 | 322| 100 | 98.0 | 946 | 101.2 | 0 |200] 361|522 | 9.6 |2.60

45 85 |320]59] 150 | 70 | 181 | 322| 105 | 1007 | 97.2 [ 103.9 | 0 |200]| 361 | 522 | 12.2 | 2.47

45 85 |320]59] 150 | 70 | 181 | 322 | 110 | 103.3] 99.9 | 106.7 | 0 |200] 361 | 522 | 14.9 | 2.29

45 85 |320]59] 150 | 70 | 181 |322| 115 | 105.9] 1025 ] 109.4 | 0 |200] 361 | 522 | 17.5 | 2.07

45 85 |320]59] 150 | 70 | 181 | 322 | 120 | 108.5] 105.1 | 1122 | 0 |200] 361 | 522 | 20.1 | 1.81

45 85 | 29065150 | 78 | 150 |305| 50 | 71.3 | 67.7 | 72.8 | 0 |200]| 353 | 505 | 17.3 | 1.02

45 85 | 29065150 | 78 | 150 |305| 55 | 739 | 703 | 755 | 0 |200]| 353 | 505 | 14.7 | 1.27

45 85 | 29065 150 | 78 | 150 |305| 60 | 765 | 72.9 | 783 | 0 |200]| 353 | 505 | 12.1 | 1.54

45 85 | 29065150 | 78 | 150 |305| 65 | 79.1 | 755 | 81.1 | 0 |200| 353|505 | 9.5 |1.82

45 85 |290|65] 150 | 78 | 150 |305| 70 | 817 | 78.1 | 83.8 | 0 |200] 353|505 | 6.9 |2.09

45 85 |290|65] 150 | 78 | 150 |305| 75 | 84.4 | 80.8 | 86.6 | 0 |200| 353|505 | 4.2 |231

45 85 |290|65] 150 | 78 | 150 |305| 80 | 87.0 | 83.4 | 89.3 | 0 |200| 353 | 505 | 1.6 |2.48

288 45 85 |290|65] 150 | 78 | 150 |305| 85 | 89.6 | 86.0 | 92.1 | 0 |200]| 353|505 | 1.0 |2.60
45 85 | 29065150 | 78 | 150 |305| 90 | 92.2 | 88.6 | 94.8 | 0 |200| 353|505 | 3.6 |2.66

45 85 | 29065150 | 78 | 150 |305| 95 | 948 | 912 | 97.6 | 0 |200| 353 | 505 | 6.2 |2.67

45 85 | 29065 150 | 78 | 150 | 305 | 100 | 975 | 93.9 | 100.3 | 0 |200] 353 | 505 | 8.9 |2.58

45 85 | 29065 150 | 78 | 150 | 305 | 105 | 100.1] 965 | 103.1 | 0 |200] 353 | 505 | 11.5 | 2.43

45 85 | 29065 150 | 78 | 150 | 305 | 110 | 102.7 ] 99.1 | 105.8 | 0 |200] 353 | 505 | 14.1 | 2.23

45 85 | 29065 150 | 78 | 150 | 305 | 115 | 105.3 ] 101.7 | 108.6 | 0 |200] 353 | 505 | 16.7 | 2.00

45 85 | 29065 150 | 78 | 150 | 305 | 120 | 107.9] 104.3 | 1113 | 0 |200] 353 | 505 | 19.3 | 1.73
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Tabla A.3.4.1: Base de datos asociada a las 289 geometrias simuladas (continuacién)
Geometria| w (°) Vq R p A L D. D: | Ves1e | Vespk | Vesme | Vs | TE | PK | MC | FK IC, C
(km/h) | (m) | (@) | (m) | (m) | (m) | (m) | (km/h) | (km/h) | (km/h) | (km/h) | (m) | (m) | (m) | (m) | (km/h) | (mVs)
45 90 330 | 6.4 | 170 | 88 | 172 | 347 | 50 720 | 686 | 73.9 | 0 |200| 373 | 547 | 21.4 | 0.93
45 90 330 | 6.4 | 170 | 88 | 172 | 347 | 55 746 | 71.3 | 76.7 | 0 |200| 373 | 547 | 18.7 | 1.17
45 90 330 6.4 | 170 | 88 | 172 | 347 | 60 773 | 739 | 79.4 | 0 |200| 373 | 547 | 16.1 | 1.44
45 90 330 6.4 | 170 | 88 | 172 | 347 | 65 79.9 | 765 | 822 | 0 |200| 373 | 547 | 135 | 1.72
45 90 330 6.4 170 | 88 | 172 | 347 | 70 825 | 79.1 | 85.0 | O |200| 373 | 547 | 10.9 | 1.99
45 90 330 6.4 | 170 | 88 | 172 | 347 | 75 851 | 81.7 | 87.7 | 0 |200| 373 | 547 | 83 | 2.23
45 90 330 | 64| 170 | 88 | 172 | 347 | 80 87.7 | 84.4 | 905 | 0 |200| 373 | 547 | 56 | 2.42
289 45 90 330 6.4 170 | 88 | 172 | 347 | 85 904 | 87.0 | 93.2 | 0 |200| 373 | 547 | 3.0 | 255
45 90 330 | 6.4 | 170 | 88 | 172 | 347 | 90 93.0 | 896 | 96.0 | O |200| 373 | 547 | 04 | 2.63
45 90 330 | 6.4 | 170 | 88 | 172 | 347 | 95 956 | 92.2 | 98.7 | 0 |200| 373 | 547 | 2.2 | 2.67
45 90 330 | 6.4 | 170 | 88 | 172 | 347 | 100 98.2 | 948 | 1015| 0 |200| 373 | 547 | 48 | 261
45 90 330 | 64| 170 | 88 | 172 | 347 | 105 | 1008 | 975 | 1042 | 0 |200| 373|547 | 7.5 | 2.48
45 90 330 | 64| 170 | 88 | 172 | 347 | 110 | 103.5| 100.1 | 107.0| O |200| 373 | 547 | 10.1 | 2.31
45 90 330 | 6.4 | 170 | 88 | 172 | 347 | 115 | 106.1 | 102.7 | 109.7 | 0 |200| 373 | 547 | 12.7 | 2.09
45 90 330 | 64| 170 | 88 | 172 | 347 | 120 | 108.7 | 105.3 | 1125 | 0 |200| 373 | 547 | 15.3 | 1.84




Anexo 5.1: Geometrias correspondientes a los nueve cuadrantes del espacio de inferencia 239

ANEXO 5.1: Geometrias correspondientes a los nueve cuadrantes del espacio de inferencia

Se presentan las nueves tablas que forman el modelo unificado de analisis de consistencia. En
ellas se indican las variables de disefio y operacion de las curvas horizontales aisladas

correspondientes a cada uno de los nueve cuadrantes que forman el espacio de inferencia.

La Figura A.5.1.1 grafica el area del espacio de inferencia al que le corresponden las curvas del
cuadrante 1.
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Figura A.5.1.1: Representacion grafica del cuadrante 1

La Tabla A.5.1.1 resume el total de configuraciones geométricas para el cuadrante 1. A cada una
de ellas le corresponde la calificacion “MALO”.
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Tabla A.5.1.1: Curvas horizontales aisladas correspondientes al cuadrante 1

Cuadrante 1 Calificaciéon: "MALO"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

15 45 260 50 2.0
330 50 6.4
23 %0 340 50 6.3
30 90 340 50 6.3
40 70 85-95 6.0
45 45 80 95-100 6.6
50 90 100 - 105 7.3
90 330 50 6.4
40 60 90 - 105 7.0
45 70 90 - 105 7.5
80 95 -100 6.6
60 50 80 95-110 8.0
90 100 — 105 7.3
55 100 105 - 110 7.9
90 330 50 6.4
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La Figura A.5.1.2 grafica el area del espacio de inferencia al que le corresponden las curvas del

cuadrante 2.
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Figura A.5.1.2: Representacion grafica del cuadrante 2

La Tabla A.5.1.2 resume el total de configuraciones geométricas para el cuadrante 2. A cada una

de ellas le corresponde la calificacion “MALQO”.
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Tabla A.5.1.2: Curvas horizontales aisladas correspondientes al cuadrante 2

Cuadrante 2 Calificaciéon: "MALO"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

40 180 50 - 60 2.3
210 50 - 60 2.0
180 55 - 60 3.0
45 200 55 - 60 2.7
230 50 - 65 2.3
260 55 - 65 2.0
240 60 - 65 2.7
270 60 - 65 2.4
15 50 300 55-70 2.2
330 55-70 2.0
290 65 - 70 2.7
55 320 65 - 70 2.5
350 65 - 70 2.3
75 280 115 - 120 5.3
310 120 4.8
80 330 120 5.1
150 50 - 55 2.8
40 180 50 - 60 2.3
210 50 - 60 2.0
200 55 - 60 2.7
45 230 50 - 65 2.3
260 50 - 65 2.0
240 60 - 65 2.7
270 60 - 65 2.4
23 >0 300 55-70 2.2
330 55-70 2.0
290 65 2.7
55 320 65 - 70 2.5
350 65 - 70 2.3
65 190 110 5.8
70 200 110 - 115 6.4
230 115 5.6
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Tabla A.5.1.2: Curvas horizontales aisladas correspondientes al cuadrante 2 (continuacion)

Cuadrante 2 Calificacién: "MALO"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

220 110 - 120 6.7
75 250 115-120 5.9
280 115-120 5.3
310 120 4.8
23 260 115-120 6.5
80 270 115- 120 6.2
300 120 5.6
330 120 5.1
g5 320 120 5.9
350 120 5.4
150 50 - 55 2.8
40 180 50 - 55 2.3
210 50 - 60 2.0
200 55 - 60 2.7
45 230 50 - 65 2.3
260 50 - 65 2.0
240 60 - 65 2.7
50 270 60 - 65 2.4
300 55 - 65 2.2
330 55-70 2.0
30 290 65 2.7
55 320 65 - 70 2.5
350 65 - 70 2.3
65 180 110 6.2
170 105 - 120 1.5
70 200 110 - 115 6.4
230 115 5.6
220 110 - 120 6.7
75 250 115-120 5.9
280 115-120 5.3
310 120 4.8
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Tabla A.5.1.2: Curvas horizontales aisladas correspondientes al cuadrante 2 (continuacion)

Cuadrante 2

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

240 115 - 120 7.0

80 270 115 - 120 6.2
20 300 120 5.6
330 120 5.1

o 320 120 5.9
350 120 5.4

90 80 - 85 47

10 150 50 2.8
180 50 - 55 2.3

210 50 - 60 2.0

80 85 - 90 6.6

45 200 55 - 60 2.7
230 50 - 60 2.3

260 50 - 65 2.0

90 90 - 95 7.3

240 60 - 65 2.7

50 270 60 - 65 2.4
300 55 - 65 2.2

330 55 - 70 2.0

45 110 90 - 105 7.2
5 290 65 2.7
320 65 - 70 2.5

350 65 - 70 2.3

60 130 95 - 110 7.3
150 100 - 115 7.4

05 180 110 6.2
170 105 - 120 7.5

70 200 110 - 115 6.4
230 115 5.6

210 110 - 120 7.0

220 110 - 120 6.7

75 250 115 - 120 5.9
280 115 - 120 5.3

310 120 4.8
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Tabla A.5.1.2: Curvas horizontales aisladas correspondientes al cuadrante 2 (continuacion)

Cuadrante 2

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

240 115 - 120 7.0

80 270 115 - 120 6.2
45 300 120 5.6
330 120 5.1

o 320 120 5.9
350 120 5.4

90 80 - 85 47

10 150 50 2.8
180 50 - 55 2.3

210 50 - 60 2.0

80 85 - 90 6.6

45 200 55 - 60 2.7
230 50 - 60 2.3

260 50 - 65 2.0

90 90 - 95 7.3

240 60 2.7

50 270 60 - 65 2.4
60 300 55 - 65 2.2
330 55 - 70 2.0

100 95 - 100 7.9

110 90 - 105 7.2

55 290 65 2.7
320 65 2.5

350 65 - 70 2.3

60 130 95 - 110 7.3
150 100 - 115 7.4

05 180 110 6.2
170 105 - 120 7.5

70 200 110 - 115 6.4
230 115 5.6
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Tabla A.5.1.2: Curvas horizontales aisladas correspondientes al cuadrante 2 (continuacion)

Cuadrante 2

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

210 110 - 120 7.0

220 110 - 120 6.7

75 250 115 - 120 5.9

280 115 - 120 5.3

310 120 4.8

60 240 115 - 120 7.0
80 270 115 - 120 6.2

300 120 5.6

330 120 5.1

o5 320 120 5.9

350 120 5.4
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La Figura A.5.1.3 grafica el area del espacio de inferencia al que le corresponden las curvas del
cuadrante 3.
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Figura A.5.1.3: Representacion grafica del cuadrante 3

La Tabla A.5.1.3 resume el total de configuraciones geométricas para el cuadrante 3. A cada una
de ellas le corresponde la calificacion “MALO”.
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Tabla A.5.1.3: Curvas horizontales aisladas correspondientes al cuadrante 3

Cuadrante 3 Calificaciéon: "MALO"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

45 180 65 - 70 3.0
200 65 - 70 2.7
210 65 - 75 3.1
50 240 70-75 2.7
270 70 2.4
230 70 - 85 3.5
260 70 - 80 3.1
55 290 75-80 2.7
320 75-80 2.5
350 75 - 80 2.3
220 80 - 95 4.3
250 80 - 95 3.8
60 280 75 -90 3.4
15 310 75-90 3.0
340 75 -90 2.8
240 90 - 95 4.6
65 270 85 - 100 4.1
300 85 - 100 3.7
330 85 - 100 3.4
260 95-110 4.9
70 290 95-110 4.4
320 95-110 4.0
350 95 -105 3.7
280 105 - 110 5.3
75 310 105 - 115 4.8
340 100 - 115 4.3
80 330 110 - 115 5.1
40 120 60 - 75 3.5
150 60 - 65 2.8
93 130 65 - 80 4.1
45 140 65 - 75 3.8
170 60 - 70 3.1
200 65 - 70 2.7
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Tabla A.5.1.3: Curvas horizontales aisladas correspondientes al cuadrante 3 (continuacion)

Cuadrante 3

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Veste (km/h) p (%)

140 75 - 85 47

150 70 - 85 4.4

- 180 65 - 80 3.6
210 65 - 75 3.1

240 70 - 75 2.7

270 70 2.4

160 80 - 95 5.0

170 75 - 90 47

200 75 - 85 4.0

- 230 70 - 85 3.5
260 70 - 80 3.1

290 70 - 80 2.7

320 75 - 80 2.5

350 75 - 80 2.3

170 85 - 100 5.6

190 85 - 100 5.0

23 220 80 - 95 4.3
60 250 80 - 95 3.8
280 75 - 90 3.4

310 75 - 90 3.0

340 75 - 90 2.8

190 95 - 105 5.8

210 90 - 105 5.3

- 240 90 - 105 4.6
270 85 - 100 4.1

300 85 - 100 3.7

330 85 - 100 3.4

200 100 - 105 6.4

230 100 - 110 5.6

- 260 95 - 110 4.9
290 95 - 110 4.4

320 95 - 110 4.0

350 95 - 105 3.7
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Tabla A.5.1.3: Curvas horizontales aisladas correspondientes al cuadrante 3 (continuacion)

Cuadrante 3

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

250 105 - 110 5.9

- 280 105 - 110 5.3

’3 310 105 - 115 4.8
340 100 - 115 4.3

80 300 115 5.6

330 110 - 115 5.1

100 65 - 80 4.2

10 120 60 - 75 3.5

150 60 - 65 2.8

180 60 2.3

110 70 - 85 4.8

45 140 65 - 75 3.8

170 60 - 70 3.1

200 65 - 70 2.7

120 80 - 90 5.5

150 70 - 85 4.4

180 65 - 80 3.6

30 50 210 65 - 75 3.1
240 70 - 75 2.7

270 70 2.4

300 70 2.2

140 80 - 95 5.7

170 75 - 90 47

200 75 - 85 4.0

- 230 70 - 85 3.5

260 70 - 80 3.1

290 70 - 80 2.7

320 75 - 80 2.5

350 75 - 80 2.3
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Tabla A.5.1.3: Curvas horizontales aisladas correspondientes al cuadrante 3 (continuacion)

Cuadrante 3 Calificaciéon: "MALO"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)
160 90 - 100 5.9
190 85 -100 5.0
220 80 - 95 4.3
60 250 80 - 95 3.8
280 75-90 3.4
310 75-90 3.0
340 75-90 2.8
180 95 -105 6.2
210 90 - 105 5.3
65 240 90 - 105 4.6
270 85 - 100 4.1
300 85 - 100 3.7
30 330 85 - 100 3.4
200 100 - 105 6.4
230 100 - 110 5.6
20 260 95 - 110 4.9
290 95 - 110 4.4
320 95-110 4.0
350 95 - 105 3.7
250 105 - 110 5.9
75 280 105 - 110 5.3
310 105 - 115 4.8
340 100 - 115 4.3
80 300 115 5.6
330 110 - 115 51
90 70 - 75 4.7
40 120 60 - 75 3.5
150 55 - 65 2.8
180 60 2.3
45 110 70 - 85 4.8
140 65 - 75 3.8
45 170 60 - 70 3.1
200 65 - 70 2.7
230 65 2.3
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Tabla A.5.1.3: Curvas horizontales aisladas correspondientes al cuadrante 3 (continuacion)

Cuadrante 3

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

120 80 - 90 5.5

150 70 - 85 4.4

180 65 - 80 3.6

50 210 65 - 75 3.1
240 70 - 75 2.7

270 70 2.4

300 70 2.2

140 80 - 95 5.7

170 75 - 90 47

200 75 - 85 4.0

- 230 70 - 85 3.3
260 70 - 80 3.1

290 70 - 80 2.7

320 75 - 80 2.5

350 75 - 80 2.3

160 90 - 100 5.9

45 190 85 - 100 5.0
220 80 - 95 4.3

60 250 80 - 95 3.8
280 75 - 90 3.4

310 75 - 90 3.0

340 75 - 90 2.8

180 95 - 105 6.2

210 90 - 105 5.3

- 240 90 - 105 4.6
270 85 - 100 4.1

300 85 - 100 3.7

330 85 - 100 3.4

200 100 - 105 6.4

230 100 - 110 5.6

- 260 95 - 110 4.9
290 95 - 110 4.4

320 95 - 110 4.0

350 95 - 105 3.7
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Tabla A.5.1.3: Curvas horizontales aisladas correspondientes al cuadrante 3 (continuacion)

Cuadrante 3

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

250 105 - 110 5.9

- 280 105 - 110 5.3
45 310 105 - 115 4.8
340 100 - 115 4.3

80 300 115 5.6
330 110 - 115 5.1

90 70 - 75 47

10 120 60 - 75 3.5
150 55 - 65 2.8

180 60 2.3

110 70 - 85 4.8

140 65 - 75 3.8

45 170 60 - 70 3.1
200 65 - 70 2.7

230 65 2.3

120 80 - 90 5.5

150 70 - 85 4.4

60 180 65 - 80 3.6
50 210 65 - 75 3.1
240 65 - 75 2.7

270 70 2.4

300 70 2.2

140 80 - 95 5.7

170 75 - 90 47

200 75 - 85 4.0

- 230 70 - 85 3.5
260 70 - 80 3.1

290 70 - 80 2.7

320 70 - 80 2.5

350 75 - 80 2.3
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Tabla A.5.1.3: Curvas horizontales aisladas correspondientes al cuadrante 3 (continuacion)

Cuadrante 3

Calificacion: "MALQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

160 90 - 100 5.9

190 85 - 100 5.0

220 80 - 95 4.3

60 250 80 - 95 3.8
280 75 - 90 3.4

310 75 - 90 3.0

340 75 - 90 2.8

180 95 - 105 6.2

210 90 - 105 5.3

- 240 90 - 105 4.6
270 85 - 100 4.1

300 85 - 100 3.7

60 330 85 - 100 3.4
200 100 - 105 6.4

230 100 - 110 5.6

70 260 95 - 110 4.9
290 95 - 110 4.4

320 95 - 110 4.0

350 95 - 105 3.7

250 105 - 110 5.9

- 280 105 - 110 5.3
310 105 - 115 4.8

340 100 - 115 4.3

80 300 115 5.6
330 110 - 115 5.1
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La Figura A.5.1.4 grafica el area del espacio de inferencia al que le corresponden las curvas del

cuadrante 4.
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Figura A.5.1.4: Representacion grafica del cuadrante 4

La Tabla A.5.1.4 resume el total de configuraciones geométricas para el cuadrante 4. A cada una

de ellas le corresponde la calificacion “MALO”.
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Tabla A.5.1.4: Curvas horizontales aisladas correspondientes al cuadrante 4

Cuadrante 4 Calificaciéon: "MALO"
w (°) Vg (km/h) R (m) Vgs.te (km/h) p (%)
270 50 2.4
50 300 50 2.2
330 50 2.0
15 260 50 3.1
55 290 50 2.7
320 50 2.5
350 50 2.3
80 330 50 5.1
270 50 2.4
50 300 50 2.2
330 50 2.0
290 50 2.7
55 320 50 2.5
23 350 50 2.3
300 50 5.6
80 330 50 5.1
290 50 6.5
85 320 50 5.9
350 50 5.4
300 50 2.2
50 330 50 2.0
290 50 2.7
55 320 50 2.5
30 350 50 2.3
80 300 50 5.6
330 50 5.1
290 50 6.5
85 320 50 5.9
350 50 5.4
300 50 2.2
50 330 50 2.0
45 290 50 2.7
55 320 50 2.5
350 50 2.3
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Tabla A.5.1.4: Curvas horizontales aisladas correspondientes al cuadrante 4 (continuacion)

Cuadrante 4 Calificacion: "MALQO"
w(°) | Vg (km/h) R (m) Vgs.te (km/h) p (%)
300 50 5.6
45 80 330 50 5.1
85 320 50 5.9
350 50 5.4
40 60 75 -85 7.0
45 70 85 7.5
50 330 50 2.0
320 50 2.5
60 = 350 50 2.3
80 330 50 5.1
320 50 5.9
85 350 50 5.4
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La Figura A.5.1.5 grafica el area del espacio de inferencia al que le corresponden las curvas del
cuadrante 5.
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Figura A.5.1.5: Representacion grafica del cuadrante 5

La Tabla A.5.1.5 resume el total de configuraciones geométricas para el cuadrante 5. A cada una
de ellas le corresponde la calificacion “REGULAR”.
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Tabla A.5.1.5: Curvas horizontales aisladas correspondientes al cuadrante 5

Cuadrante 5 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

180 50 3.0

45 200 50 2.7
210 50 - 60 3.1

50 240 50 - 55 2.7
270 55 2.4

230 50 - 65 3.5

260 55 - 65 3.1

55 290 55 - 60 2.7
15 320 55 - 60 2.5
350 55 - 60 2.3

220 60 - 65 4.3

250 60 - 65 3.8

60 280 60 - 65 3.4
310 55-70 3.0

340 55-70 2.8

65 300 65 - 70 3.7
330 65 - 70 3.4

130 50 4.1

45 140 50 3.8
170 50 - 55 3.1

200 50 2.7

150 50 - 55 4.4

180 50 - 60 3.6

50 210 50 - 60 3.1
23 240 50 - 55 2.7
270 55 2.4

200 55 - 60 4.0

230 50 - 65 3.5

55 260 50 - 65 3.1
290 55 - 60 2.7

320 55 - 60 2.5

350 55 - 60 2.3
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Tabla A.5.1.5: Curvas horizontales aisladas correspondientes al cuadrante 5 (continuacion)

Cuadrante 5 Calificacién: "REGULAR"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

220 60 4.3

250 60 - 65 3.8

60 280 60 - 65 3.4
310 55-70 3.0

340 55-70 2.8

65 300 65 - 70 3.7
93 330 65 - 70 3.4
80 260 50 - 55 6.5
270 50 - 55 6.2

290 55-60; 115- 120 6.5

85 320 55 - 60 5.9
350 55 - 60 5.4

90 330 55 -70; 120 6.4
340 55-70; 120 6.3

140 50 3.8

45 170 50 - 55 3.1
200 50 2.7

150 50 4.4

180 50 - 55 3.6

50 210 50 - 60 3.1
240 50 - 55 2.7

270 50 - 55 2.4

200 55 - 60 4.0

30 230 50 - 60 3.5
55 260 50 - 65 3.1
290 55 - 60 2.7

320 55 - 60 2.5

350 55 - 60 2.3

220 60 4.3

250 60 - 65 3.8

60 280 60 - 65 3.4
310 55-70 3.0

340 55-70 2.8
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Tabla A.5.1.5: Curvas horizontales aisladas correspondientes al cuadrante 5 (continuacion)

Cuadrante 5 Calificacién: "REGULAR"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

65 300 65 3.7
330 65 - 70 3.4

80 240 50 - 55 7.0
30 270 50 - 55 6.2
290 55-60; 115- 120 6.5

85 320 55 - 60 5.9
350 55 - 60 5.4

90 340 55-70; 120 6.3
40 70 65 - 80 6.0
80 75-80 6.6

45 140 50 3.8
170 50 - 55 3.1

200 50 2.7

90 80 - 85 7.3

150 50 4.4

50 180 50 - 55 3.6
210 50 - 60 3.1

240 50 - 55 2.7

270 50 - 55 2.4

200 55 - 60 4.0

45 230 50 - 60 3.3
55 260 50 - 65 3.1
290 55 - 60 2.7

320 55 - 60 2.5

350 55 - 60 2.3

220 60 4.3

250 60 - 65 3.8

60 280 60 - 65 3.4
310 55 - 65 3.0

340 55-70 2.8

65 300 65 3.7
330 65 - 70 3.4

75 210 50 7.0
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Tabla A.5.1.5: Curvas horizontales aisladas correspondientes al cuadrante 5 (continuacion)

Cuadrante 5

Calificacion: "REGULAR"

w(°) | Vakmmh) [ R(m) Ves-te (km/h) p (%)

0 240 50 - 55 7.0
270 50 - 55 6.2

45 290 50 - 60; 115 - 120 6.5
85 320 55 - 60 5.9
350 55 - 60 5.4

90 330 55 - 70; 120 6.4
70 75 - 80 75

80 75 - 80 6.6

45 140 50 3.8
170 50 - 55 3.1

200 50 2.7

80 75 - 90 8.0

90 80 - 85 7.3

150 50 4.4

50 180 50 - 55 3.6
210 50 - 60 3.1

240 50 - 55 2.7

270 50 - 55 2.4

300 50 2.2

50 100 85 - 90 7.9
200 55 - 60 4.0

230 50 - 60 35

55 260 50 - 65 3.1
290 50 - 60 2.7

320 55 - 60 2.5

350 55 - 60 23

220 60 4.3

250 60 - 65 3.8

60 280 60 - 65 3.4
310 55 - 65 3.0

340 55 - 70 2.8

5 300 65 3.7
330 65 - 70 3.4

75 210 50 7.0
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Tabla A.5.1.5: Curvas horizontales aisladas correspondientes al cuadrante 5 (continuacion)

Cuadrante 5

Calificacion: "REGULAR"

w (%) Vg (km/h) R (m) Vgs.te (km/h) p (%)

240 50 - 55 7.0

80 270 50 - 55 6.2

300 50 5.6

60 290 50 - 60; 115 - 120 6.5
85 320 55 - 60 5.9

350 55 - 60 54

90 330 55 - 65; 120 6.4
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La Figura A.5.1.6 grafica el area del espacio de inferencia al que le corresponden las curvas del

cuadrante 6.
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Figura A.5.1.6: Representacion grafica del cuadrante 6

La Tabla A.5.1.6 resume el total de configuraciones geométricas para el cuadrante 6. A cada una
de ellas le corresponde la calificacion “REGULAR”.
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Tabla A.5.1.6: Curvas horizontales aisladas correspondientes al cuadrante 6

Cuadrante 6 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

220 70-75 4.3

60 250 70-75 3.8
280 70 3.4

240 70 - 85 4.6

65 270 70-80 4.1
300 75-80 3.7

330 75-80 3.4

15 260 80 - 90 4.9
20 290 75-90 4.4
320 75-90 4.0

350 75-90 3.7

280 85 - 100 5.3

75 310 85 - 100 4.8
340 85 - 95 4.3

80 330 95 - 105 5.1
40 120 50 - 55 3.5
45 130 55 - 60 4.1
140 55 - 60 3.8

50 140 55-70 4.7
150 60 - 65 4.4

160 60 - 75 5.0

55 170 60 - 70 4.7
200 65 - 70 4.0

170 70 - 80 5.6

23 190 65 - 80 5.0
60 220 65 - 75 4.3
250 70-75 3.8

280 70 3.4

190 75-90 5.8

210 70 - 85 5.3

65 240 70 - 85 4.6
270 70-80 4.1

300 75-80 3.7

330 75-80 3.4
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Tabla A.5.1.6: Curvas horizontales aisladas correspondientes al cuadrante 6 (continuacion)

Cuadrante 6 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

200 85 - 95 6.4

230 80 - 95 5.6

20 260 80 - 90 4.9
290 75-90 4.4

320 75-90 4.0

350 75-90 3.7

220 90 - 105 6.7

250 90 - 100 5.9

75 280 85 -100 5.3
93 310 85 -100 4.8
340 85 - 95 4.3

260 95-110 6.5

80 270 95 - 110 6.2
300 95-110 5.6

330 95 - 105 5.1

290 105 - 110 6.5

85 320 105 - 115 5.9
350 100 - 115 54

90 330 110 - 115 6.4
340 110 - 115 6.3

40 100 50 - 60 4.2
120 50 - 55 3.5

45 110 50 - 65 4.8
140 55 - 60 3.8

120 60 - 75 55

30 50 150 55 - 65 4.4
180 60 3.6

140 65 - 75 5.7

55 170 60 - 70 4.7
200 65 - 70 4.0

230 65 3.5
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Tabla A.5.1.6: Curvas horizontales aisladas correspondientes al cuadrante 6 (continuacion)

Cuadrante 6

Calificacion: "REGULAR"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

160 70 - 85 5.9

190 65 - 80 5.0

60 220 65 - 75 4.3
250 70 - 75 3.8

280 70 3.4

180 75 - 90 6.2

210 70 - 85 5.3

65 240 70 - 85 4.6
270 70 - 80 4.1

300 70 - 80 3.7

330 75 - 80 3.4

170 85 - 100 7.5

200 85 - 95 6.4

230 80 - 95 5.6

70 260 80 - 90 4.9
30 290 75 - 90 4.4
320 75 - 90 4.0

350 75 - 90 3.7

220 90 - 105 6.7

250 90 - 100 5.9

75 280 85 - 100 5.3
310 85 - 100 4.8

340 85 - 95 4.3

240 100 - 110 7.0

80 270 95 - 110 6.2
300 95 - 110 5.6

330 95 - 105 5.1

290 105 - 110 6.5

85 320 105 - 115 5.9
350 100 - 115 5.4

90 340 110 - 115 6.3
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Tabla A.5.1.6: Curvas horizontales aisladas correspondientes al cuadrante 6 (continuacion)

Cuadrante 6

Calificacion: "REGULAR"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

10 90 50 - 65 47
120 50 - 55 3.5

80 65 - 70 6.6

45 110 50 - 65 4.8
140 55 - 60 3.8

90 70 - 75 7.3

- 120 60 - 75 5.5
150 55 - 65 4.4

180 60 3.6

110 70 - 85 7.2

140 65 - 75 5.7

55 170 60 - 70 47
200 65 - 70 4.0

230 65 3.3

130 75 - 90 7.3

160 70 - 85 5.9

190 65 - 80 5.0

45 60 220 65 - 75 4.3
250 70 - 75 3.8

280 70 3.4

310 70 3.0

150 80 - 95 7.4

180 75 - 90 6.2

210 70 - 85 5.3

65 240 70 - 85 4.6
270 70 - 80 4.1

300 70 - 80 3.7

330 75 - 80 3.4

170 85 - 100 7.5

200 85 - 95 6.4

230 80 - 95 5.6

70 260 80 - 90 4.9
290 75 - 90 4.4

320 75 - 90 4.0

350 75 - 90 3.7




Anexo 5.1: Geometrias correspondientes a los nueve cuadrantes del espacio de inferencia

269

Tabla A.5.1.6: Curvas horizontales aisladas correspondientes al cuadrante 6 (continuacion)

Cuadrante 6 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

210 90 - 105 7.0

220 90 - 105 6.7

75 250 90 - 100 5.9
280 85 -100 5.3

310 85 -100 4.8

340 85 -95 4.3

45 240 100 - 110 7.0
80 270 95-110 6.2
300 95-110 5.6

330 95 -105 5.1

290 105 - 110 6.5

85 320 105 - 115 5.9
350 100 - 115 54

90 330 110 - 115 6.4
40 90 50 - 65 4.7
120 50 - 55 3.5

80 65 - 70 6.6

45 110 50 - 65 4.8
140 55 - 60 3.8

90 70-75 7.3

50 120 60 - 75 55
60 150 55 - 65 4.4
180 60 3.6

100 75-80 7.9

110 70 -85 7.2

55 140 65 - 75 5.7
170 60 - 70 4.7

200 65 - 70 4.0

230 65 3.5
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Tabla A.5.1.6: Curvas horizontales aisladas correspondientes al cuadrante 6 (continuacion)

Cuadrante 6

Calificacion: "REGULAR"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

130 75 - 90 7.3

160 70 - 85 5.9

190 65 - 80 5.0

60 220 65 - 75 4.3
250 70 - 75 3.8

280 70 3.4

310 70 3.0

150 80 - 95 7.4

180 75 - 90 6.2

210 70 - 85 5.3

65 240 70 - 85 4.6
270 70 - 80 4.1

300 70 - 80 3.7

60 330 75 - 80 3.4
170 85 - 100 7.5

200 85 - 95 6.4

230 80 - 95 5.6

70 260 80 - 90 4.9
290 75 - 90 4.4

320 75 - 90 4.0

350 75 - 90 3.7

210 90 - 105 7.0

220 90 - 105 6.7

- 250 90 - 100 5.9
280 85 - 100 5.3

310 85 - 100 4.8

340 85 - 95 4.3
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Tabla A.5.1.6: Curvas horizontales aisladas correspondientes al cuadrante 6 (continuacion)

Cuadrante 6

Calificacion: "REGULAR"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

240 100 - 110 7.0

80 270 95 - 110 6.2

300 95 - 110 5.6

60 330 95 - 105 5.1
290 105 - 110 6.5

85 320 105 - 115 5.9

350 100 - 115 5.4

90 330 70; 110 - 115 6.4
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La Figura A.5.1.7 grafica el area del espacio de inferencia al que le corresponden las curvas del
cuadrante 7.
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Figura A.5.1.7: Representacion grafica del cuadrante 7

La Tabla A.5.1.7 resume el total de configuraciones geométricas para el cuadrante 7. A cada una
de ellas le corresponde la calificacion “MALQ”.



Anexo 5.1: Geometrias correspondientes a los nueve cuadrantes del espacio de inferencia

273

Tabla A.5.1.7: Curvas horizontales aisladas correspondientes al cuadrante 7

Cuadrante 7 Calificaciéon: "MALO"
w (°) Vg (km/h) R (m) Vgs.te (km/h) p (%)
280 50 3.4
60 310 50 3.0
340 50 2.8
270 50 4.1
65 300 50 3.7
330 50 3.4
15 290 50 4.4
70 320 50 4.0
350 50 3.7
280 50 5.3
75 310 50 4.8
340 50 4.3
280 50 3.4
60 310 50 3.0
340 50 2.8
300 50 3.7
05 330 50 3.4
23 290 50 4.4
70 320 50 4.0
350 50 3.7
280 50 5.3
75 310 50 4.8
340 50 4.3
310 50 3.0
60 340 50 2.8
300 50 3.7
65 330 50 3.4
30 290 50 4.4
70 320 50 4.0
350 50 3.7
310 50 4.8
& 340 50 4.3
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Tabla A.5.1.7: Curvas horizontales aisladas correspondientes al cuadrante 7 (continuacion)

Cuadrante 7 Calificacion: "MALQO"
w (°) Vg (km/h) R (m) Vgs.te (km/h) p (%)
310 50 3.0
60 340 50 2.8
65 300 50 3.7
45 330 50 3.4
20 320 50 4.0
350 50 3.7
310 50 4.8
& 340 50 4.3
310 50 3.0
60 340 50 2.8
65 330 50 3.4
60 20 320 50 4.0
350 50 3.7
310 50 4.8
s 340 50 4.3
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La Figura A.5.1.8 grafica el area del espacio de inferencia al que le corresponden las curvas del
cuadrante 8.
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Figura A.5.1.8: Representacion grafica del cuadrante 8

La Tabla A.5.1.8 resume el total de configuraciones geométricas para el cuadrante 8. A cada una
de ellas le corresponde la calificacion “REGULAR”.
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Tabla A.5.1.8: Curvas horizontales aisladas correspondientes al cuadrante 8

Cuadrante 8 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

220 50 - 55 4.3

60 250 50 - 55 3.8
280 55 3.4

240 50 - 65 4.6

65 270 55 - 65 4.1
300 55 - 60 3.7

330 55 - 60 3.4

15 260 50 - 65 4.9
20 290 55 - 65 4.4
320 55-70 4.0

350 55-70 3.7

280 55 - 65 5.3

75 310 55-70 4.8
340 55-70 4.3

80 330 55-70 5.1
50 140 50 4.7
160 50 - 55 5.0

55 170 50 - 55 4.7
200 50 4.0

170 50 - 55 5.6

190 50 - 60 5.0

60 220 50;55 4.3
23 250 50 - 55 3.8
280 55 3.4

190 50 - 60 5.8

210 50 - 60 5.3

65 240 50 - 65 4.6
270 50 - 65 4.1

300 55 - 60 3.7

330 55 - 60 3.4
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Tabla A.5.1.8: Curvas horizontales aisladas correspondientes al cuadrante 8 (continuacion)

Cuadrante 8 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

200 50 - 60 6.4

230 50 - 65 5.6

20 260 50 - 65 4.9
290 55 - 65 4.4

320 55-70 4.0

350 55-70 3.7

220 50 - 60 6.7

250 50 - 65 5.9

93 75 280 55 - 65 5.3
310 55-70 4.8

340 55-70 4.3

260 60 - 65 6.5

80 270 60 - 65 6.2
300 55 - 65 5.6

330 55-70 5.1

290 65 6.5

85 320 65 - 70 5.9
350 65 - 70 54

140 50 5.7

55 170 50 - 55 4.7
200 50 4.0

160 50 - 55 5.9

190 50 - 60 5.0

60 220 50 - 55 4.3
30 250 50 - 55 3.8
280 50 - 55 3.4

180 50 - 55 6.2

210 50 - 60 5.3

65 240 50 - 65 4.6
270 50 - 65 4.1

300 55 - 60 3.7

330 55 - 60 3.4
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Tabla A.5.1.8: Curvas horizontales aisladas correspondientes al cuadrante 8 (continuacion)

Cuadrante 8 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

170 50 - 55 7.5

200 50 - 60 6.4

230 50 - 60 5.6

70 260 50 - 65 4.9
290 55 - 65 4.4

320 55-70 4.0

350 55-70 3.7

220 50 - 60 6.7

250 50 - 65 5.9

30 75 280 50 - 65 5.3
310 55 - 65 4.8

340 55-70 4.3

240 60 - 65 7.0

80 270 60 - 65 6.2
300 55 - 65 5.6

330 55-70 5.1

290 65 6.5

85 320 65 - 70 5.9
350 65 - 70 5.4

140 50 5.7

55 170 50 - 55 4.7
200 50 4.0

160 50 - 55 5.9

190 50 - 60 5.0

60 220 50 - 55 4.3
250 50 - 55 3.8

45 280 50 - 55 3.4
150 50 7.4

180 50 - 55 6.2

210 50 - 60 5.3

65 240 50 - 65 4.6
270 50 - 65 4.1

300 55 - 60 3.7

330 55 - 60 3.4
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Tabla A.5.1.8: Curvas horizontales aisladas correspondientes al cuadrante 8 (continuacion)

Cuadrante 8 Calificacién: "REGULAR"
w (°) V4 (km/h) R (m) Ves.te (Km/h) p (%)

170 50 - 55 7.5

200 50 - 60 6.4

230 50 - 60 5.6

70 260 50 - 65 4.9
290 50 - 65 4.4

320 55-70 4.0

350 55-70 3.7

210 55 - 60 7.0

220 50 - 60 6.7

250 50 - 65 5.9

45 & 280 50 - 65 5.3
310 55 - 65 4.8

340 55-70 4.3

240 60 - 65 7.0

80 270 60 - 65 6.2
300 55 - 65 5.6

330 55-70 5.1

290 65 6.5

85 320 65 5.9
350 65 - 70 5.4

40 60 55-70 7.0
45 70 65 - 70 7.5
140 50 5.7

55 170 50 - 55 4.7
60 200 50 4.0
160 50 - 55 5.9

190 50 - 55 5.0

60 220 50 - 55 4.3
250 50 - 55 3.8

280 50 - 55 3.4
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Tabla A.5.1.8: Curvas horizontales aisladas correspondientes al cuadrante 8 (continuacion)

Cuadrante 8

Calificacion: "REGULAR"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

150 50 7.4

180 50 - 55 6.2

210 50 - 60 5.3

65 240 50 - 60 4.6
270 50 - 65 4.1

300 50 - 60 3.7

330 55 - 60 3.4

170 50 - 55 7.5

200 50 - 60 6.4

230 50 - 60 5.6

70 260 50 - 65 4.9
290 50 - 65 4.4

320 55 - 65 4.0

60 350 55 - 70 3.7
210 55 - 60 7.0

220 50 - 60 6.7

- 250 50 - 65 5.9
280 50 - 65 5.3

310 55 - 65 4.8

340 55 - 70 4.3

240 60 7.0

80 270 60 - 65 6.2
300 55 - 65 5.6

330 55 - 70 5.1

290 65 6.5

85 320 65 5.9
350 65 - 70 5.4
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La Figura A.5.1.9 grafica el area del espacio de inferencia al que le corresponden las curvas del
cuadrante 9.
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Figura A.5.1.9: Representacion grafica del cuadrante 9

La Tabla A.5.1.9 resume el total de configuraciones geométricas para el cuadrante 9. A cada una
de ellas le corresponde la calificacion “BUENO”.
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Tabla A.5.1.9: Curvas horizontales aisladas correspondientes al cuadrante 9

Cuadrante 9 Calificacién: "BUENQ"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

20 260 70-75 4.9

290 70 4.4

15 280 70 - 80 5.3
75 310 75-80 4.8

340 75 - 80 4.3

80 330 75-90 5.1

60 170 60 - 65 5.6

65 190 65 - 70 5.8

210 65 5.3

200 65 - 80 6.4

20 230 70 - 75 5.6

260 70 -75 4.9

290 70 4.4

220 65 - 85 6.7

250 70 - 85 5.9

75 280 70 - 80 5.3

23 310 75 - 80 4.8
340 75 - 80 4.3

260 70-90 6.5

80 270 70-90 6.2

300 70-90 5.6

330 75-90 5.1

290 70 - 100 6.5

85 320 75-100 5.9

350 75-95 5.4

90 330 75 - 105 6.4

340 75 - 105 6.3

50 120 50 - 55 55

55 140 55 - 60 5.7

30 60 160 60 - 65 5.9
65 180 60 70 6.2

210 65 5.3
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Tabla A.5.1.9: Curvas horizontales aisladas correspondientes al cuadrante 9 (continuacion)

Cuadrante 9 Calificacién: "BUENQ"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

170 60 - 80 7.5

200 65 - 80 6.4

70 230 65 - 75 5.6
260 70-75 4.9

290 70 4.4

220 65 - 85 6.7

250 70 - 85 5.9

75 280 70 - 80 5.3
30 310 70 - 80 4.8
340 75-80 4.3

240 70 - 95 7.0

80 270 70-90 6.2
300 70 - 90 5.6

330 75-90 5.1

290 70 - 100 6.5

85 320 75 - 100 5.9
350 75 - 95 5.4

90 340 75 - 105 6.3
40 70 50 - 60 6.0
45 80 50 - 60 6.6
50 90 50 - 65 7.3
120 50 - 55 55

55 110 50 - 65 7.2
140 55 - 60 5.7

60 130 50-70 7.3
45 160 60 - 65 5.9
150 55-75 7.4

65 180 60 - 70 6.2
210 65 5.3

170 60 - 80 7.5

200 65 - 80 6.4

70 230 65 - 75 5.6
260 70-75 4.9

290 70 4.4
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Tabla A.5.1.9: Curvas horizontales aisladas correspondientes al cuadrante 9 (continuacion)

Cuadrante 9 Calificacién: "BUENQ"
w (°) Vq4 (km/h) R (m) Vgs.te (km/h) p (%)

210 65 - 85 7.0

220 65 - 85 6.7

75 250 70 - 85 5.9
280 70 - 80 5.3

310 70 - 80 4.8

340 75-80 4.3

45 240 70 - 95 7.0
80 270 70-90 6.2
300 70-90 5.6

330 75-90 5.1

290 70 - 100 6.5

85 320 70 - 100 5.9
350 75 - 95 5.4

90 330 75 - 105 6.4
40 60 50 7.0
45 70 50 - 60 7.6
80 50 - 60 6.6

80 50-70 8.0

50 90 50 - 65 7.3
120 50 - 55 55

100 50-70 7.9

60 55 110 50 - 65 7.2
140 55 - 60 5.7

130 50-70 7.3

60 160 60 - 65 5.9
190 60 5.0

150 55-75 7.4

65 180 60 - 70 6.2
210 65 5.3

240 65 4.6
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Tabla A.5.1.9: Curvas horizontales aisladas correspondientes al cuadrante 9 (continuacion)

Cuadrante 9

Calificacion: "BUENQO"

w(®) | Vg (km/h) R (m) Ves.te (km/h) p (%)

170 60 - 80 7.5

200 65 - 80 6.4

70 230 65 - 75 5.6
260 70 - 75 4.9

290 70 4.4

320 70 4.0

210 65 - 85 7.0

220 65 - 85 6.7

- 250 70 - 85 5.9
60 280 70 - 80 5.3
310 70 - 80 4.8

340 75 - 80 4.3

240 65 - 95 7.0

80 270 70 - 90 6.2
300 70 - 90 5.6

330 75 - 90 5.1

290 70 - 100 6.5

85 320 70 - 100 5.9
350 75 - 95 5.4

90 330 75 - 105 6.4
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ANEXO 5.2: Andlisis de consistencia en nuevos disefios

Aqui se presentan las configuraciones geométricas con un nivel de consistencia “BUENO”, las

cuales son utilizadas en la etapa de evaluacion de disefios nuevos (Seccion 5.4).

En la Tabla A.5.2.1 se muestra en cada curva horizontal la correspondencia entre las variables de
disefio propias del manual MOP (1994), V4 p, y las del manual MOP (2013a), Ve y p*.

Tabla A.5.2.1: Curvas horizontales aisladas consistentes para la evaluacion de disefios nuevos

Calificacién del disefio: "BUENO"
w (°) Vg (km/h) Ve (km/h) R (m) Vgs.te (km/h) p (%) p* (%)
70 81 260 70-75 49 7.0
85 290 70 4.4 7.0
15 84 280 70 - 80 5.3 7.0
75 87 310 75 - 80 4.8 7.0
90 340 75 - 80 4.3 7.0
80 89 330 75-90 5.1 7.0
60 69 170 60 - 65 5.6 7.0
6 72 190 65 - 70 5.8 7.0
> 75 210 65 5.3 7.0
74 200 65 - 80 6.4 7.0
20 78 230 70-75 5.6 7.0
81 260 70 - 75 4.9 7.0
85 290 70 4.4 7.0
93 76 220 65 - 85 6.7 7.0
80 250 70 -85 5.9 7.0
75 84 280 70 - 80 5.3 7.0
87 310 75 - 80 4.8 7.0
90 340 75 - 80 4.3 7.0
81 260 70-90 6.5 7.0
80 82 270 70 - 90 6.2 7.0
86 300 70-90 5.6 7.0
89 330 75-90 5.1 7.0
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Tabla A.5.2.1: Curvas horizontales aisladas consistentes para la evaluacion de disefios nuevos

(continuacion)

Calificacién del disefio: "BUENO"
w (%) Vq (km/h) Ve (km/h) R (m) Veste (km/h) | p (%) | p* (%)
85 290 70 - 100 6.5 8.0
85 89 320 75-100 5.9 8.0
23 92 350 75-95 5.4 8.0
90 90 330 75 - 105 6.4 8.0
91 340 75 - 105 6.3 8.0
50 60 120 50 - 55 55 7.0
55 64 140 55 - 60 5.7 7.0
60 67 160 60 - 65 5.9 7.0
65 71 180 60 70 6.2 7.0
75 210 65 5.3 7.0
69 170 60 - 80 7.5 7.0
74 200 65 - 80 6.4 7.0
70 78 230 65 - 75 5.6 7.0
81 260 70-75 4.9 7.0
85 290 70 4.4 7.0
76 220 65 - 85 6.7 7.0
30 80 250 70 - 85 5.9 7.0
75 84 280 70 - 80 5.3 7.0
87 310 70-80 4.8 7.0
90 340 75-80 4.3 7.0
79 240 70-95 7.0 7.0
80 82 270 70-90 6.2 7.0
86 300 70-90 5.6 7.0
89 330 75-90 5.1 7.0
85 290 70 - 100 6.5 8.0
85 89 320 75-100 5.9 8.0
92 350 75-95 5.4 8.0
90 91 340 75 - 105 6.3 8.0
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Tabla A.5.2.1: Curvas horizontales aisladas consistentes para la evaluacion de disefios nuevos

(continuacion)

Calificacién del disefio: "BUENO"

w (%) Vq (km/h) Ve (km/h) R (m) Ves-e (km/h) p(%) | p* (%)
40 48 70 50 - 60 6.0 7.0
45 51 80 50 - 60 6.6 7.0
50 53 90 50 - 65 7.3 7.0

60 120 50 - 55 55 7.0

55 58 110 50 - 65 7.2 7.0
64 140 55 - 60 5.7 7.0

60 62 130 50-70 7.3 7.0
67 160 60 - 65 5.9 7.0

66 150 55-75 7.4 7.0

65 71 180 60 - 70 6.2 7.0
75 210 65 5.3 7.0

69 170 60 - 80 7.5 7.0

74 200 65 - 80 6.4 7.0

70 78 230 65 - 75 5.6 7.0
45 81 260 70-75 4.9 7.0
85 290 70 4.4 7.0

75 210 65 - 85 7.0 7.0

76 220 65 - 85 6.7 7.0

75 80 250 70 - 85 5.9 7.0
84 280 70 - 80 5.3 7.0

87 310 70 - 80 4.8 7.0

90 340 75-80 4.3 7.0

79 240 70-95 7.0 7.0

80 82 270 70-90 6.2 7.0
86 300 70-90 5.6 7.0

89 330 75-90 5.1 7.0

85 290 70 - 100 6.5 8.0

85 89 320 70 - 100 5.9 8.0
92 350 75-95 5.4 8.0

90 90 330 75 - 105 6.4 8.0
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Tabla A.5.2.1: Curvas horizontales aisladas consistentes para la evaluacion de disefios nuevos

(continuacion)

Calificacién del disefio: "BUENO"

w (°) Vq4 (km/h) Ve (km/h) R (m) Vgs.te (km/h) p (%) p* (%)
40 45 60 50 7.0 7.0
45 48 70 50 - 60 7.6 7.0

51 80 50 - 60 6.6 7.0

51 80 50-70 8.0 7.0

50 53 90 50 - 65 7.3 7.0
60 120 50 - 55 55 7.0

56 100 50-70 7.9 7.0

55 58 110 50 - 65 7.2 7.0
64 140 55 - 60 5.7 7.0

62 130 50-70 7.3 7.0

60 67 160 60 - 65 5.9 7.0
72 190 60 5.0 7.0

66 150 55-75 7.4 7.0

71 180 60 - 70 6.2 7.0

60 65 75 210 65 5.3 7.0
79 240 65 4.6 7.0

69 170 60 - 80 7.5 7.0

74 200 65 - 80 6.4 7.0

20 78 230 65 - 75 5.6 7.0
81 260 70 - 75 4.9 7.0

85 290 70 4.4 7.0

88 320 70 4.0 7.0

75 210 65 - 85 7.0 7.0

76 220 65 - 85 6.7 7.0

75 80 250 70 - 85 5.9 7.0
84 280 70 - 80 5.3 7.0

87 310 70 - 80 4.8 7.0

90 340 75-80 4.3 7.0




Anexo 5.2: Andlisis de consistencia en nuevos disefos

290

Tabla A.5.2.1: Curvas horizontales aisladas consistentes para la evaluacion de disefios nuevos

(continuacion)

Calificacién del disefio: "BUENO"
w (%) Vq (km/h) Ve (km/h) R (m) Ves-e (km/h) p(%) | p* (%)
79 240 65 - 95 7.0 7.0
80 82 270 70-90 6.2 7.0
86 300 70-90 5.6 7.0
60 89 330 75-90 5.1 7.0
85 290 70 - 100 6.5 8.0
85 89 320 70 - 100 5.9 8.0
92 350 75-95 5.4 8.0
90 90 330 75 - 105 6.4 8.0
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ANEXO 5.3: Relacién entre Vg, Ve, p Yy p*

En este anexo se muestra la relacién existente entre las variables de disefio del manual MOP

(1994), V4 y p, vy las variables del manual de carreteras vigente (V. y p*).

Se realizd el analisis para curvas horizontales aisladas de radios menores a 350 m. El
procedimiento que se siguid fue el siguiente: 1) definicion de las expresiones para el radio
geométrico de la curva segin cada manual de disefio y 2) obtencion de las expresiones que

relacionan las variables de disefio de ambos manuales.
A.5.3.1 Definicion de expresiones para el radio geométrico

En esta etapa se definen las expresiones utilizadas para calcular el radio geométrico de una curva

segun lo expuesto en los dos manuales de disefio: MOP (1994) y MOP (2013a).
a) Segun Manual de Carreteras MOP (1994)

Vy?

=T (A5.3.1)

Rq

Donde:

R1: Radio de la curva horizontal, en m.

Vq: Velocidad de disefio, en km/h.

g: Aceleracion de gravedad, en m?/s.

t;: Friccion lateral, MOP (1994) utiliza t;=2p
p: Peralte, segin MOP (1994), en m/m.

b) Segun Manual de Carreteras MOP (2013a)

V, 2

R: = 560 + P2 (A532)
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Donde:

R,: Radio de la curva horizontal aislada, en m.

Ve: Velocidad especifica, en km/h.

g: Aceleracion de gravedad, en m?/s.

to(Ve): Friccion lateral. En este caso es funcion de la velocidad especifica.

p2(R2): Peralte. Esté en funcién del radio de la curva segin MOP (2013a), en m/m.

MOP (2013a) establece expresiones para tx(Ve) Y p2(R2) segun el valor de la velocidad de

proyecto de los alineamientos rectos adyacentes a la curva horizontal.

e Para velocidad de proyecto V, < 80 km/h:

V
_ e A53.3
to(Ve) = 0.265 — == ( )

P2(R2) =p*=7.0% (A.5.3.4)

e Para velocidad de proyecto V, > 80 km/h:

_ Ve (A5.3.5)

P2(Rz2) = p*=8.0% (A.5.3.6)

A.5.3.2 Definicion de las expresiones que relacionan Vg, Ve, py p*

En esta etapa se expresa V. en funcion de Vg4, p y p*, tanto para tramos con velocidades de
proyecto menor o igual a 80 km/h como para tramos con V,, > 80 km/h.

En ambos casos el analisis se hace bajo el supuesto que el valor del radio geométrico es el mismo
calculado tanto por MOP (1994) como por MOP (2013a).

a) Tramos con V, < 80 km/h

Para el radio geométrico calculado con ambos manuales de disefio, se tiene:
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Vit V,2
g(t; +p) gt (Ve) +p2(Ry)

Posteriormente, se elimina g en ambos términos y se hace t;=2p. Asi, se tiene:

Vy® V,?

3 (t(Ve) +pa(RY)’
En la Ecuacion A.5.3.7 se reemplaza ty(V.) por la Ecuacién A.5.3.3 y p2(Rz) por la Ecuacién
A.5.3.4. Asi se tiene:

(A5.3.7)

Vy® 3p
Vo2 V, 7
((0'265 —5054) *+ m)
Va© _ 3p
V.2 159636 — V, + 42.168
6024

Va2 1807.2p
V.2 201804 -V,

201.804V4% = V4%V, = 1807.2pV,>

1807.2pV,> + V42V, — 201.804V4% = 0

LV \/ (Va2)” + ((4)(1807.2p)(201.804V,%))

Ve (2)1807.2p ’
La Ecuacién A.5.3.8 muestra que V. puede expresarse como una funcién que depende de V4 y p

(A5.3.8)

en tramos con V, < 80 km/h. El valor de p* esta incluido en la Ecuacion A.5.3.8 (p* = 7.0 %)
b) Tramos con V,, > 80 km/h

Para el radio geométrico calculado con ambos manuales de disefio, se tiene:
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Vit vV, 2
g(t; +p)  g(t(Ve) +p2(Ry)

Posteriormente, se elimina g en ambos términos y se hace t;=2p. Asi, se tiene:

Ve® V,?

30 (t(Ve) +pa(RY)’
En la Ecuacion A.5.3.9 se reemplaza ty(V.) por la Ecuacién A.5.3.5 y p2(Rz) por la Ecuacién
A.5.3.6. Asi se tiene:

(A5.3.9)

Vy® 3p
V.2 V, 8
((0'193 ~11%3) *+ m)
Va© _ 3p
V.2 218862V, +90.72
1134
% 3402p

V.> _ 309582—V,
309.582V,° — V4%V, = 3402pV, >

3402pV,* + V42V, — 309.582V,4% = 0

LV \/ (Va2)" + ((4)(3402p)(309.582V,42))

V )
€ (2)3402p
La Ecuacion A.5.3.10 muestra que V. puede expresarse como una funcion que depende de Vq4y p

(A5.3.10)

en tramos con V, > 80 km/h. El valor de p* esta incluido en la Ecuacion A.5.3.10 (p* = 8.0 %)

Aplicando las Ecuaciones A.5.3.9 y A.5.3.10 se calcul6 el valor de la velocidad especifica en las
289 geometrias que se simularon en este estudio. Posteriormente, estos resultados se compararon

con los valores de V. entregados en el manual MOP (2013a).

En la Figura A.5.3.1 se muestra la relacion que se encontr6 entre los valores de V. obtenidos por

ambos procedimientos.
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Al aproximarse la linea de tendencia de la grafica a una relacion 1:1, se concluyé que ambas
formas de calcular V. son validas. Es decir, el valor de V. obtenido a partir de lo expuesto en
MOP (2013a) tiende a ser igual al valor de V. obtenido a partir de las ecuaciones A.5.3.8 y
A.5.3.10 desarrolladas en el presente anexo. Con esto, se encontraron disefios equivalentes que
cumplen con lo establecido en el manual MOP (2013a) y MOP (1994) a la vez. Esta relacion
entre variables es lo que posibilito la aplicacion del modelo unificado de anélisis de consistencia

a nuevos disefios.
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Figura A.5.3.1: Relacion entre valores obtenidos de V, segin manual de carreteras y ecuaciones
obtenidas
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ANEXO 5.4: Estimacion de Vgs.1e en la curva horizontal aislada a evaluar

El célculo de la velocidad de operacidn en la tangente de entrada se hizo a partir de mediciones
continuas tomadas en terreno con un equipo GPS aplicando el

e Se utilizaron los datos de posicion, velocidad y azimut que Diaz (2013) registro en el segmento
del trazado donde esté ubicada la curva horizontal aislada que se evaluo.

e Para definir el principio de curva (PK), en cada una de las 20 repeticiones registradas se utiliz6
el grafico de azimut y se registro el punto donde se percibe el cambio de trayectoria con respecto

a la horizontal.

e Posteriormente, la posicién de la tangente de entrada (TE) se designé como el punto ubicado a
200 m antes de PK.

e En cada repeticion, se consideraron los 40 pares de datos (posicidn, velocidad de circulacion)
mas proximos a TE. Esto con el objetivo de disminuir la incertidumbre producto de la correcta o
no definicion de la ubicacién en la tangente de entrada.

e Finalmente, a la muestra de los 820 (20 repeticiones por 41 puntos) datos de velocidad de
circulacion obtenidos en torno a TE se le estimo el percentil 85, obteniendo como resultado: Vgs.
e = 106.6 km/h.






