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Para hacer el an&lisis operacional de la carretera PR-9241,
entre la zona urbana y la carretera PR-942 se supusc que esta
carretera tendria dos carriles en cada direccidn, de 3.65 metros de
ancho cada unc, con una isleta o barrera central gue separe al
transito en direcciones contrarias y paseos en ambos lados. Debido
a esta geometria y a la utilizacién que tendrd la interseccidn de
esta carretera con la carretera PR-942, se supuso que a la misma
llegarian dos carriles por los tres accesos. Por el oesterllegaria.
un carril para el viraje a la derecha y un carril para continuar
hacia el este. Por el este llegaria un carril para el viraje a la
izquierda y otro para continuar hacia el oceste, aunque desde este
se permitiria el viraje a la izquierda también. De los dos
carriles que llegarian por el sur se supuso gue und serd para el
viraje a la derecha y el otro para el viraje a la izquierda. E1l
control del transito en esta interseccién seria mediénte un sistema
de semaforos mientras que en los carriles para el viraje a la
derecha se deberian instalar rétulos de “Ceda”. Todos los carriles
tendrian un ancho de 3.65 metros excepto los carriles para los
movimientos E“S_y S-0, los cuales deberian ser de 4.30 metros.

Se supuso que la interseccidn entre el acceso al proyecto La
Aventura y la carretera PR-942 también tendria dos carriles por
cada acceso. Désde el proyecto saldria un carril para el viraje a
la izquierda y otro para el viraje a la derecha mientras gque por el

sur y el norte llegaria un carril para virar hacia La Aventura y
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otro para continuar el recorrido por la carretera PR-942. Todos
los carriles tendrian 3.65 metros de ancho y el transito seria
controlado por un sistema de semaforos. El1l transito en el carril
para el viraje a la derecha desde el norte estaria controlado por
un rétulo de “Ceda”. Debido a la cercania entre esta y la anterior
interseccién y dada la geometria supuesta, se realizé el analisis
operacional considerando que la carretera PR-942 entre estas dos
intersecciones tendria una geometria similar a la carretera PR-941
entre la zona urbana de Gurabo y la interseccidédn anterior. También
se supuso que los sistemas de seméforos de las dos intersecciones
estarian coordinados.

El otro cambio en la geometria y el control del transito
supuesto en este andlisis fue en la interseccidédn de las carreteras
PR-942 y PR-99242. Aqui se supuso que se llegarian dos carriles por
el sur, uno para el viraje a la derecha y otro para continuar el
fecorrido por la carretera PR-942. Por los otros dos accesos se
supuso que continuaria llegando un carril. También se supuso que
los carriles que lleguen por el sur tendrian un ancho de 3.65
metros mientras que los otros tendrian un ancho de 4.00 metros. El
control del trénsito en la interseccidn séria mediante un sistema
de semdforos, excepto en el carril para el movimiento S-E, el cual
se proveeria mediante un rétulo de “Ceda”.

Estos supueétos se hicieron pafa poder analizar facilidades

que tuviesen suficiente capacidad.  Algunos de estos supuestos se



41
hicieron tomando en consideracién la capacidad necesaria a diez
afios mas adelante que el momento de este andlisis operacional, o
sea, tal vez no todas 1las caracteristicas supuestas seran
necesarias paﬁa el momento en el que se ocupe completamente La
Aventura pero si para el afio 2030.

Luego de observar el tfénsito vehicular que utilizara la red
vial analizada, en el afio 2020, se evaluaron los dispositivos de
control del tréansito Que deben existir en la interseccidn de la
carretera PR-941 y el camino Félix Diaz para asegurar el mejor
funcionamiento de la misma. En las otras intersecciones no se hizo
esta evaluacién debido a que, o el control de trénéito actual es
sﬁficiente para manejar adecuadamente la interseccidén en el futuro
o se contemplé un cambio en el control del transito para que
pudiera operar a un Nivel de Servicio adecuado. Para recomendar
los dispositivos de cdntroi del tréansito a wutilizar en la
interseccién mencionada, antes de realizar el andlisis operacional
de la interseccién, se evaludé utilizando como guias las
justificaciones® que aparecen en el Manual de Dispositivos
Uniformes para el Control del Trénsito (MUTCD, por sus siglas en
inglés) (AESSA/ITE/AASHTO, 2003). Estas justificaciones se
evaluaron utilizando el programa HCS+ (University of Florida,

2005). Al aplicar estas justificaciones a la situacidn gque se

Fn este informe se utiliza el término “justificaciones” para
definir la palabra en inglés “warrants”
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experimentard en la 1interseccidén se puede formular una
recomendacién relacionada a la necesidad de un sistema de semdforos
en el lugar. El detalle de las justificaciones aparece en el
Apéndice 8 de este informe. Al aplicar la justificacidn
relacionada al trénsito durante la hora pico, que es la unica que
se puede evaluar en este caso, se obtuvo que no serd necesaria la
instalacién de un sistema de semaforos en la interseccidn indicada.
El nombre de los archivos de esta evaluacién aparece en el Apéndice
4 de este informe y los cémputos en el Apéndice 5 y en el
discompacto que se acompafia.

En la tabla 6 se resumen los resultados del analisis
operacional del sistema vial para las horas pico durante un dia
laborable tipico, para el afio 2020. E1 detalle de estos resultados
se resume en la figura 20. E1 nombre de los archivos donde se
almacenan los cémputqs para el andlisis operacional se resume en el
Apéndice 4. Los coémputos aparecen en el Apéndice 5 y en el
discompacto que se incluye con el informe.

Se obtuvo que, al momeﬁto en el que La Aventura se ocupe, la
red vial analizada debe operar satisfactoriamente. Esto, tomando
en consideracién los cambios en la geometria y control de transito
supuestos, descritos anteriormente. Por lo tanto, estos cambios
son necesarios para el buen funcionamiento del sistema vial
analizado. El andlisis de la carretera PR-%942, él sur de la

carretera PR-9942, se realizé suponiendo la geometria actual. De
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Tabla 6. Nivel de Servicio al que operaran, en el afio 2020, durante las horas pico, en

un dia laborable tipico, las facilidades analizadas en este estudio

Interseccion Acceso Acceso Acceso | Acceso Total
Oeste Este Sur Norte
Hora Pico AM
PR-941/ PR-9941 B(13.9) A(8.2)}
PR-941/Félix Diaz | B(14.8) A(8.5)
PR-941, surde PR-942 | Hacia Gurabo: B(9.4), hacia Jaguas: A(1.5)
PR-041/PR-942 D(52.2) | D(37.9) | D{53.8) D(40.0)
PR-942/La Aventura A(B.4) D(45.8) | D(37.3) B(18.7)
PR-942, sur de PR-9942 C(58.6)
PR-942/PR-9942 A(7.1) | B(le6.5) | B(18.2) |B(10.3)}
PR-942/PR-0943 A(8.7) A(7.4)
PR-942/PR-9941 A(7.4) | A(8.7)
Hora Pico PM
PR-O41/PR-0941 C(17.9) | a3
PR-941/Félix Diaz C(17.3) A(9.2)
PR-941, sur de PR-942 Hacia Gurabo: A(5.0), hacia Jaguas: A(6.6)
PR-941/PR-942 E(64.4) | c(29.8) | D(36.6) D(35.9)
PR-942/La Aventura C(27.3) B(11.1) | A(5.6) |B{(16.4)
PR-942, sur de PR-0942 D(77.9)
PR-942/PR-9942 c(20.1) | D(39.2) | E(63.8) [C(26.1)
PR-942/PR-9943 A(8.8) A(7.5)
PR-941/PR-9941 A(7.3)} A(8.6)
1 e valores de las variables se ilustran entre paréntesis.

intersecciones, demoras por control, en segundos por vehiculo.
segmentos de carretera de dos carriles, el porciento
recorrido en el que un vehiculo sigue a otro.

del tiempo del
En carreteras de carriles

maltiples, densidad, en vehiculos de pasajeros por kilémetro por carril.
Segtin el procedimiento utilizado, en las intersecciones sin semaforo no se
determina el LOS para la interseccidén completa.
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acuerdo a los resultados se obtuvo que lé misma se puede mantener
como una via con un carril en cada direccién y funcionari
adecuadamente.

Al efectuar el andlisis operacicnal para el escenario
correspondiente al afio 2030 se obtuvieron los fesultados resumidos
en la tabla 7. Este andlisis es requerido por las Guias para la
Preparacidn de Estudios Operacionales de Accesos y de Trénsito
(ELA, 2004) para proyectos de gran magnitud, para tener una idea de
como se comportara la red vial analizada a largo plazo. Los datos
de transito utilizados para este analisis se obtuvieron proyectando
los viajes en la red vial esperados durante las horas pico para el
afto 2020 hasta el afio 2030 utilizando la ley de interés'compuesto,
tal y como se explica en el Apéndice 7. Los datos de transito
utilizados se ilustran en la figura 21. Segin los resultados
obtenidos, las facilidades viales analizadas podran manejar el
flujo vehicular que las utiliza ya que las demoras que sufriran los
usuarios serdn tolerables. Se observa que los casos més criticos
seran las intersecciones de la carretera PR-942 con las carreteras
PR-941 y PR-9942 durante la hora pico de la tarde. En esos
momentos estas facilidades operarén a capacidad. Durante el resto
del dia 1los wusuarios experimentaran . demoras menores. Los
resultados obtenidos para este escenario se resumen en la figura

22.
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Tabla 7. Nivel de Servicio al que operaran, en el aﬁo‘2030, durante las horas pico, en

un dia laborable tipico, las facilidades analizadas en este estudio

Interseccion Acceso Acceso Acceso Acceso Total
' QOeste Este Sur Norte
Hora Pico AM
PR-941/ PR-9941 C(16.3) A(8.5)
PR-941/Félix Diaz C(19.6) A(8.9)
PR-941, sur de PR-942 | Hacia Gurabo: C(11.5), hacia Jaguas: A(1l.8)
PR-941/PR-942 E(69.2) | C(23.3) | E(71.8) | C(29.4)
PR-942/La Aventura B(15.3) D(49.0) | D(38.2) | C(25.4)
PR-942, sur de PR-9942 C(63.6)
PR-942/PR-9942 A(6.8) | B(18.6) | C(21.3) |B(10.9)
PR-942/PR-9943 A(8.8) A(7.4)
PR-942/PR-9941 | a.a | acs.e)
Hora Pico PM
PR-941/PR-9941 C(23.4) A(8.6)
PR-241/Félix Diaz C(22.7) B(10.2)
PR-941, sur de PR-942 Hacia Gurabo: A(6.1), hacia Jaguas: B (8.1)
' PR-941/PR-942 A(9.8) |E(59.0) | E(79.9) | E(61.9)
PR-942/La Aventura | D(49.1) D(43.9) | A(6.7) {D(41.7)
PR-942, sur de PR-9942 D(84.1)
PR-942/PR-0942 E(78.5) | D(48.7) | E(77.7) |E(75.5)
PR-942/PR-9943 A(8.9) A(7.6)
PR-941/PR-0941 A(7.4) A(8.7)
1fc.’taS:Los valores de las variables se ilustran entre paréntesis.  En
intersecciones, demoras por control, en segundos por vehiculo. En

segmentos de carretera de dos carriles,
recorrido en el gque un vehiculo sigue a otro.

el porciento del tiempo del
En carreteras de carriles

miltiples, densidad, en vehiculos de pasajeros por kilémetro por carril.

determina el LOS para la interseccién completa.

Segin el procedimiento utilizado, en las intersecciones sin semaforo no se
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De acuerdo a los resultados obtenidos, las facilidades viales,

con los ajustes en geometria y control sugeridos, podrén manejar él
transito que utilizard las vias impactadas por La Aventura tanto
desde el momento en el que se ocupe el proyecto como diez afios
después. Los cémputos para efectuar los andlisis operacionales
aparecen en el Apéndice 5 y en el discompacto que se acompafia con

el informe.



o Conclusnones

Cw b 2000 nuevas unldades de v1v1enda, un centro comerc1a1 y una nueva‘

' El proyecto La Aventura proveera al munlclplo de Gurabo conﬁiif

'f.r;escuela Ex1st1endo una. crec1ente demanda de v1v1enda en el area, - S

procedente del &rea metropolltana de San Juan, el proyecto. ayudaraf.
~‘a que se denslflque 1a reglon, produ01endo beneflclos para la'

'";economla de Gurabo : Las re51denc1as se- unlran a otros proyectos:,f

Is_Valle Encantado, La Esmeralda, Vlsta Bella de Gurabo y Palacios’ deﬁ

Gurabo, den51f1cando el uso de los terrenos en el sector. La red’
de carreteras del sector, compuesta por las vias PR-941, PR-942,
PR—9941 PR-9942, PR-9943 y el camino Félix Diaz podréan manejar el
transito que las utilizaré, tal vy como lo hacen actualmente, si se
censtruyen mejoras geométricas en algunos de sus componentes y se
cambia el control del transito en otros.

g;j ' : De acuerdo con los resultados obtenidos, la geometria de la
~“carretera PR-941 entre la zona urbana de Gurabo y la carretera PR-
-942, la geometria de esta tltima via entre la primer via y el
acceso a La Aventura, y la geometria de las intersecciones de 1la
carretera PR-941 con el camino Félix Diaz y con la carretera PR-942
asi como la geometria de la interseccidn de esta Ultima carretera
con la carretera PR-9%942 no tendran suficiente capacidad para
manejar el transito futuro, una vez se ocupen los proyectos

propuestos para el A&rea. Los resultados indican que estos

Tijre81denC1ales propuestos para el area, tales como Alborada del Rlo,ﬁfff
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componentes del sistema wvial analizado no tienen problemas de
capacidad actualmente pero si los tendran a mediano y lérgo plazo
si no se hacen los ajustes pertinentes.

De acuerdo a los resultados obtenidos se observé que las vias
analizadas registran un patrdén de flujo vehicular durante un dia
laborable tipico de acuerdo a su funcién y al lugar donde se
encuentran. El proyecto La Aventura esté& cdédnsono con el uso
principal del area, el residencial, por lo que su construccién no
debe cambiar los patrones vehiculares que se registran. Esta
consistencia en el comportamiento del transito seré& en beneficio de
la operacién de la carretera yé que los niveles del flujo vehicular
se mantendran dentro de los niveles aceptables, permitiendo que el

sistema vial aqui analizado opere de forma satisfactoria por los

préximos afios, una vez se le hagan los ajustes pertinentes. Los

cambios seran suficientes para manejar sin problemas el transito
que utilizara la red vial analizada a medianc y largo plazo.
Debido a que se proponen otros proyectos de gran impacto en el
sector, los desarrolladores de La Aventura deberédn compartir con
los duefios de los otros proyectos la inversién que haya .que
realizar en las mejoras detalladas, mientras que deberan costear

completamente la interseccidén de acceso a su proyecto.
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Recomendaciones
El proyecto La Aventura traera una cantidad adicional de
vehiculos al area analizada que serd manejada adecuadamente por las
carreteras PR-941, PR-942, PR-9341, PR-9942, PR-9943 y el camino
Félix Diaz si se hacen los ajustes necesarios en la geometria vy
control del transito de algunos de los componentes. Entre las
modificaciones al sistema vial que se tienen que realizar esta
construir wuna isleta central en la carretera PR-941, en su
intersecciodon con el camino Félix Diaz, que separe el transito en
ambas direcciones, antes y después del camino. Se debera proveer
un carril para el viraje a la izquierda para los vehiculos que
llegan a la interseccién por 2l sur, ademads de mantener el carril
para continuar por la carretera PR-941, asi como proveer dos
carriles, uno para el viraje a la izquierda y el otro para el
viraje a la derecha, en la llegada a la interséccién por el camino
Félix Diaz. El contrcl del transito en esta interseccién
continuara siendo un rétulo de “Pare” para los vehiculos que llegan
a la misma por el camino Félix Diaz.
La carretera PR-241, entre la zona urbana y la carretera PR-
942 debera tener dos carriles en cada direccidn, de 3.65 metros de
anchao cadéfuno, con una isleta o barrera central que separe al
transitoc en direcciones contrarias y paseos en ambos lados. Esta
mejora se habia requerido al proyecto Valle Encantado luego de su

evaluacidn de transito. Se recomienda la misma geometria para el
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segmento de la carretera PR-942, 'entre la carretera PR-941 y el
acceso al proyecto La Aventura.

La interseccidén las carreteras PR-941 y PR-942 deberd tener
dos carriles por los tres accesos. Por el oeste deberad tener un
carril para el viraje a la derecha y un carril para continuar hacia
el este. Por elreste se debe proveer un carril para el viraje a la
izquierda y otro para continuar hacia el ceste, aunque desde este
se deberd permitir el viraje a la izquierda también. De los dos
carriles que deberan llegar por el sur, uno debera ser para el
viraje a la derecha v el otro para el viraje a la izquierda. Se
recomienda que el control del transitc en esta interseccidn sea
mediante un sistema de semAforos actuado, con detectores en todos
los accesos, excepto en los carriles para los movimientos 0-S y S-
E, donde se deberan instalar rétulos de “Ceda”. Todos los carriles
deberan ser de 3.65 metros de ancho excepto los carriles para los
movimientos E-S y S-0, los cuales deberdn tener 4.30 metros de
ancho.

También se recomienda que la interseccidn entre el acceso al
proyecto La Aventura y la carretera PR-942 tenga dos carriles por
cada acceso. Desde el proyecto deberd salir un carril para el
viraje a la izquierda y otro para el viraje a la derecha mientras
gue por el sur y por el norte deberd llegar un carril para virar
hacia La Aventura y otro para continuar el recorrido por la

carretera PR-942. Se recomienda que todos los carriles tengan 3.63
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metros de ancho y que el transito sea controlado por un sistema de
semaforos actuado, con detectores en todos los accesos, excepto el
carril para el movimiento N-O. El transito en este carril debera
estar controlado por un rétulo de “Ceda”. Debido a la cercania
entre esta y la anterior interseccidén y dada la geometria
recomendada, los sistemas de semdforos de las dos intersecciones
deberé&n estar coordinados.

El otro cambio recomendado para la geometria y el control del
transito es en la interseccién de las carreteras PR-942 y PR-9942.
Se recomienda que lleguen dos carriles por el sur, uno para el
viraje a la derecha y otro para continuar el recorrido por la
carretera PR-942. Por los otros dos accesos se puede mantener un
carril. Se recomienda que los carriles que lleguen por el sur
tengan un ancho de 3.65 metros mientras que los otros deberan tener
un ancho de 4.00 metros cada uno. El control del transito en la
interseccién deberd ser mediante un sistema de semadforos actuado,
con detectores en todos los accesos, excepto en el carril para el
movimiento S-E. En este 0ultimo carril se deberd controlar el
transito mediante un rétulo de “Ceda”.

Los deméas componenteé del sistema vial analizado pueden
mantenerse con las caracteristicas actuales, ya que tienen la
capacidad suficiente para poder manejar el tréansito gque las
utilizara en el futuro. Los criterios que se deben tomar en

consideracién al efectuar el disefdo geométrico y de los
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dispositivos de control del trénsito, de acuerdo a lo aqui
recomendado, aparecen en el Reglamento para el Control de Accescs
a las Vias Publicas de Puerte Rico (ELA, 1976) y demas guias
vigentes (AASHTO, 2004) (AATSA/ITE/AASHTO, 2003) (ACT, 1996). En
la figura 23 se ilustran, de forma esquemadtica, las mejoras
geométricas aqui propuestas. Las fases y tiempos propuestos para
los semaforos se ilustran én la figura 24. Los desarrolladores de
todos los proyectos propuestos para el sector analizado deberén
aportar para poder construir las mejoras recomendadas. Ademéas, el
desarrollador del proyecto lLa Aventura debera hacerse cargo de la
interseccidn del acceso a su proyecto con la carretera PR-842. Con
las recomendaciones aqui resumidas, las facilidades viales aqui
analizadas deberan operar bien a mediano y largo plazo, tomando en
consideracién la construccién del proyecto residencial, comercial
e institucional La Aventura. A corto plazo la red vial analizada
funciona adecuadamente.

Varias entidades, incluyendo el Gobierno Municipal de Gurabo,
han propuestc la extensidén de 1la carretera PR-203 desde su
interseccidén con la carretera PR-30 {(Expreso Cruz Ortiz Stella)
hasta la interseccidn de las carreteras PR—941 y PR-942. De hecho,
esta via se esta incluyendo como parte del programa del Plan de
Ordenamiento Territorial del municipio. La justificacidn para la
programacién de esta via es que el area aquil analizada se

desarrollara grandemente en los préximos afios. Comoe la mayoria de
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las personas que residirdn en estos nuevos proyectos vendran de
otros municipios y tendran su rutina de vida formada en otros
lugares, esta carretera les permitiria continuar con la misma sin
mayores dificultades vya que podrian comunicarse desde sus
residencias con su entcrno diaric de forma rapida y directa por
medio de las carreteras PR-203 nueva y PR-30. En el Apéndice 9 se
incluye copia de algunas de las cartas gque se han cursado como
parte de las gestiones que se han hecho para lograr incluir la
extensidén de la carretera PR—ZOSlen el Plan Vial de la ACT, 1o que
aumentaria las posibilidades de construccién de la misma.

De construirse la extensidon de la carretera PR-203 no sera
necesaria la ampliacidén a cuatro carriles de la carretera PR~-%41
desde la =zona urbana de Gurabo hasta su interseccidn con la
carretera PR-9%42 ya que el flujo vehicular que hace esta ampliacidn
necesaria utilizard, en su gran mayoria, la extensidén de la
carretera PR-203. Ademas, la geometria actual de la carretera PR~
203 es similar a la gue agui se recomienda para la ampliacidn de la
carretera PR-941, por lo gque la extensidn de la primerrcarretera
deberd tener la misma geometria, la que serda suficiente para
manejar el trédnsito que la utilizard, que serd el que se genere en
el sector aqui analizado.

La extensidén de la carretera PR-203 hasta el area analizada
traerd una serie de beneficios al compararlo con la expansién de la

carretera PR-941 a cuatro carriles. Por ejemplo, la distancia a
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recorrerse desde el expreso Cruz Ortiz Stella hasta el area
estudiada disminuird significativamente, Actualmente, desde la
interseccidén de las carreteras PR-30 y PR-203 hasta la interseccidn
de las carreteras PR-9%41 y PR-242 el automovilista tiene que
recorrer unos 5.8 kildmetros, los cuales no disminuirdn con la
ampliacidén a cuatro carriles de la via PR-941. Esta distancia
disminuiria a 2.7 kildmetros si se construye la extensidn de la
carretera PR-203. Esto representard una disminucidn en tiempo de
un 115%, tomando en cuenta los limites de velocidad existente, los
cuales apenas deben variar. En este estimado tampoco se tomd en
cuenta las demoras que continuarian experimentando los usuarios en
las intersecciones de la carretera PR-9%944 con las carreteras PR-
30, PR-189 y PR-941, las cuales el conductor no tendria que
utilizar si se extiende la carretera PR-203 hasta el area
analizada. Al analizar estoc se debe tener en cuenta gque se espera
gue gran parte de los residentes y visitantes de los proyectos gque
se proponen para el lugar analizado realicen su vida cotidiana al
ceste de la interseccidén de las carreteras PR-30 y PR-203. Por lc
tanto, la extensién de esta tltima via representara una economia
significativa en tiempo, gasoliha, lubricantes y mantenimiento de
los vehiculos para los futuros residentes y visitantes del sector.
También significard una menor utilizacidén de las vias ubicadas al

oeste de la zona urbana de Gurabo.
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También se debe consideraf que practicamente todo el recorrido

de la carretera PR-941, entre la zona urbana de Gurabo y el sector
analizado estad ubicado en un &rea inundable, por lo que ampliar
esta carretera a cuatro carriles también conllevaria realizar las
obras necesarias para que la misma no se inunde, incluyendo
aumentar su elevacidén. Esto también traeria otras situaciones como
por ejemplo, se tendrian que eipropiar estructuras aledaﬁas_a la
carretera PR-941 y realizar las mejoras de forma gque no afecte
negativamente a los vecinos y estructuras existentes a los lados de
la carretera. También su reconstruccién se deberad efectuar con la
carretera en operaciones ya que es el acceso a un gran numero de
comunidades. Estos factores haran el proyecto uno sumamente
costoso. Parte de la extensidn de la carretera PR-203 cruzaria el
valle inundable del Rio Gurabo, perc por ser construccidn nueva y
no existir desarrollos en lc que serian sus orillas, seria mas
sencillo trataf la situacidén, haciendo este proyecto uno menos
costoso que la ampliacién a cuatro carriles de la carretera PR-941.
La construccién de la extensién de la carretera PR-203 tiene
maltiples beneficios scbre la expansién de la carretera PR-941 a
cuatro carriles. Ademds incentivari el desarrollo propuesto para
el sector ya que los proponentes tendran una via mas eficiente,
tanto desde el punto de vista practico como desde el punto.de vista
econbtmico, para accesar al lugar, lQ gque haréd sus proyectos mas

atractivos.
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Certificacion
Este informe fue preparadoc basado en las condiciones
existentes al momentoc del trabajo de campo y otras condiciones
citadas en las referencias aqui indicadas e informacién provista
por el proponente. Los disefiadores del proyecto deben verificar
gue ninguna condicién haya sido pasada por alto, requiriéndose
mayor clarificacién y/o comentarios adicionales. Este documento
fue preparado por Pérez Berenguer y Asociadds vy aplica Unicamente
al proyecto La Aventura (Caso 2001—47—0705—JEU en la Junta de'
Planificacién de Puerto Rico), propuesto por Integral Development
Strategists, para la interseccién de las carreteras PR-941 y PR-
842, barrios Jaguas y Celada, Gurabo, Puerto Rico. Los datos,
apélisis, discusiones, lconclusiones y recomendaciones aqui

formuladas no aplican a ningin otro proyecto.
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Apéndices

Apéndice 1. Figuras
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Figura 1. Mapa de carreteras del drea. La finca se ilustra en rojo mieniras que los
componentes de la red vial evaluados se circulan en azul. Se indica la localizacion
aproximada de los otros proyectos propuestos para el &rea. No esta a escala
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carretera PR-941, donde es 40 mph. No existen paradas de autobuses ni se permite el
estacionamiento en el area ilustrada. Las dimensiones se expresan en metros. Dibujo noesta
a escala



68

AM: 7 (088 T=1a% Ab 6 (D.38) Tet7%
Pt S T S A RT3
& = S C AT PR-G4Z
o ; RN
5] 1R Mo M- -2
be il Eisl
= .7 1A )
o i) Tatal: )
Lo Eamerclds G F %’,_ B P9 (0.56) S
-F Ly P29 (051 2
S~k & —
L =
&S /( Py
&= A =22
I - =
* At . P Ny Tctol
e EESE AM: 3B L0LO5)
s Al QQL‘(‘L P 85 {079
IR N i PrE 83 {0,
TSRS Tolok PRTOELE T CQ:\’JD
L LS 23 . et mal I =t T @
vista Eelln de Gurc!}oggr?m :M.. 191 (.\”al‘) PR 13 (0.54)!:_- s
da [ PMo158 {0.85) R ey
Qo | g@8=28
=34 ~ _“.“Mm.«-q
a5 SEARTAETE
4 TTep=xZs
== I=
<A oR-041 w Bral i o
G ey
== Zax
.
‘\A‘éﬁ nglc.g? o W Wt s 025y
2 & ANt 81 W T3 T081T T=R%
valle Engontado %3["5 Bl 115 (087 S (é !—,3\)} PR-5942
k?. Iy | EL?@‘M: TG {OB3) 1= 70—
opEE #8578
sl ot 354
2 == Lt
Abke OJE Lotal a:%‘ -
s = . a7 o
Filix Dicz PM: 3 {0.73)% AM: 272 (0.88) 15 15 Polacios de Gurabe (ercera secoibm}
A0 PM 284 {0.80) ==
P 7 (GBERN ; e &
OEE ¥ n
= L La Aventura =
. b
: ;
g ol
) A 7_043)
£ P g—iw"i, 6 (0&7) Y=6%
25 PR-941 PU: 5 (0.42) Al 72A0.80) T=1% {11
I= M t37 (D81 Tall 11T TE3 {0.74) T=6% $1}
© Pr: 111 (082) T=am 11F AW
BEGE
NEaS Ttk
K
gﬁ A 356 (0.92)
e PM: 379 {0.90)

Alborade dat Rio

An: BT
2R 147 éo.
P 47 {0.84) T

PR—941

otit Gty -

Figura 11. Flujo vehicular y Factor de la Hora Pico actual, por movimiento y total, durante las
horas criticas de un dia laborable tipico, en las intersecciones analizadas en este estudio.
También se ilustra el porciento de camiones y la longitud de cola, por movimiento, para los
mismos periodos. El flujo vehicular se expresa en vehiculos por hora. El Factor de ia Hora
Pico se ilustra entre paréntesis. La longitud de cola se expresa en vehiculos y se indica entre
corchetes. En los movimientos donde no se indica el valor de alguna de estas variables, su
valor es cero
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Unit Serial No: 157695 Version: 06.27A XB
Network Address: 00:80:91:22:67:ff

Network Topology: Ethernet Connector: RJ45
Network Speed: 100 Megabits

Novell Network Information enabled
Print Server Name: XRX 0080912267FF
Password Defined: No
Preferred File Server not defined
Directory Services Context not defined
Frame Type: 802.2 On 802.3

Peer-to-Peer Information enabled
Frame Type: 802.2 On 802.3
Network ID: ¢ h

TCP/IP Network Information enabled
Frame Type: Ethernet II Protocol Address: 192.168.0.154
Subnet Mask: 255.255.255.0 Default Gateway: 192.168.1.254

DNS Address: 152.168.1.254
WINS Name: Not Registered -

IPP Network Information enabled
Internet Printing Protocol http://192.168.0.154:631/Print
Ar- "eTalk Network Information disabled

——

Novell inactive

Peer-to-Peer Connection Information
Printer Name: XRX 0080512267FF

AppleTalk Inactive

TCP/IP Connection Information
Port Number : 9100
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Figura 18. Nivel de Servicio al que operan actuaimente, durante las horas pico de un dia
laborable tipico, por movimiento y total, los componentes de la red vial analizada en este
estudio. Para las intersecciones, la demora por control aparece entre paréntesis, en
segundos por vehiculo. En los segmentos de carretera de dos carriles, el porcienio del
tiempo de recorrido de un vehiculo siguiendo a otro se ilustra entre paréntesis
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Figura 19. Flujo vehicular y Factor de la Hora Pico, por movimiento y total, durante las horas
criticas de un dia laborable tipico, en las intersecciones analizadas en este estudio, para el
momento en el que La Aventura se ocupe completamente. También se indica el porciento
de camiones y la longitud de cola, por movimiento, para los mismos periodos. El flujo
vehicular se expresa en vehiculos por hora. El Factor de la Hora Pico se ilustra entre
paréntesis. La longitud de cola se expresa en vehiculos y se ilustra entre corchetes. Enlos
movimientos donde no se indica el valor de alguna variable, su valor es cero
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Figura 20. Nivel de Servicio al que operaran en el afio 2020, durante las horas pico de un dia
laborable tipico, por movimiento y total, los componentes de la red viat analizada en este
estudio. Para las intersecciones, la demora por control aparece entre paréntesis, en
segundos por vehiculo. En los segmentos de carretera de dos carriles, el porciento del
tiempo de recorrido de un vehiculo siguiendo a otro se ilustra entre paréntesis. En carreteras
de carriles mdltiples, la densidad, por direccion, se indica entre paréntesis
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Figura 21. Flujo vehiculary Factor de la Hora Pico, por movimiento y total, durante las horas
criticas de un dia laborable tipico, en las intersecciones analizadas en este estudio, para el
afio 2030. También se indica el porciento de camiones y la longitud de cola, por movimiento,
para los mismos perfodos. El fiujo vehicular se expresa en vehiculos por hora. El Factor de
fa Hora Pico se ilustra entre paréntesis. La longitud de cola se expresa en vehiculos y se
ilustra entre corchetes. En los movimientos donde no se indica el valor de alguna variable,
su valor es cero
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EXCHBIT 12-5. EXAMPLE SERVICE YOLLRAES FOR MULTILOHE HIGHNAYS
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Traffic operations on fwe-lane, fwvo-way hishevayr dichhr Som thote o o
'._..unen.:p:ed Aow facilities. Lape chonzmy snd pasting are posiible ondy i e facz of
cusonuvg waffc in tha coposng lana. Pasting demand fmereazas rapedly oz wadfie
voheees vrease. and passing capasiy 1n the oppoung lane declne: ar volhmass Inmreaie.
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adiust hein wavel speads a5 vohme mereazes and the abiline 20 pass declnes.
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Otey paved, nvo-lane nal kisavavs sexve for accescibiliny. Thev provids all-

: Weaer ascess fo an area, offen for relstively low maffic volmmes. Cost-effecnve asoeiz
, iz the deminant considazation. Alhoush benafeis], high speed is notthe principal

: cousesn. Delav—zy indicated by e formatien of platoons—is move relevint az a
meange of tariice guality.

Two-dme woads nlso serve scemie and ramsations! avaz: nahich tha viza and
; anvizerrvent are maant 2o be experiencad and anjored withou: maffis ntemupton ot
i delay. & cafa roadway is desired, Tar Iogh-speed cpmation 1s maither expectad nor
dezired For thesa reascns, there are two perfermiance meazues 13 desciibe sarvics
auality f= two-lme ghways: pacent tneepent-following and aterage waval ipeed.

Parcent tims-zpent-followng sepresents the Zeeden tomanewrar and tha comsot
and comvenisnze of watel. Ttis the average percentags of raval ena thiar vehicler muze
Carolioning critepet ie fravel i plstooss behind lower valuclas Jue to the mabilisy o pass. Parcent sizma-tpant-
s io..’.cw:ng is d:ffeult to magoure in the fald. However the patceniazs of vakicles

uaveling with headweys of less than 3+ st a regpresentetive cadon can be msed as
mo;a&e mezse,
- Af?;%e wae pied Avezage travel spead refects the nachiitty ou a nwo-Lane kighmwvay: it 2 He langth of
the hizheay segmant &vided by e averaze wavel time of 2il vehiclas maversing fhe
segment m both Eractioms during 2 designadsd intarval.

LOS zxitesia wie both thete parftemances meznmes. Oa major fwo-lane hrghoweanvs. for
which afficiant mebility = paramount, botk percent tima-spent-foliowing and average
uavel spead define LOS, However, madway aliznrents with reducad design speeds will
o thae LOS that can be ackisved  On Wighiways for which acessubility is paransows
and rmobility less arieal. LO3 s defived only in temys of paacent time-ipencfolicwive.

withow sonsidaation of svmage navel spead

CLASSIFICATION OF TWG-LANE HIGHWAYS

o-lane h.e.wm 3 e fategorized o fvo lazoes B atadysts

Class | pgiways - . C;a:: I—Tke=e ara svo-lane Righways on which mamwrisrs e.*:::e;: wrave] o

ralstvaly kogh speeds. Tovo-lane Zighwways Gat ave major intasoity rones. primary

: aprerizls sonnisering mator e generators, dxly coperar rowes. of vaieary ok in

szave o axdonsl hizkray netwvorks generally me sssigued s I Cls D faclizes
1oct offen serve lome-distames wips o provida counecting lixke berwaen facrlinies that

) e zexve bong-dintanes 2ips.

Saes | begwys » Class B—Thaze sre two-laze Righways on wixch moetorise: do not necazsaily

expeto wavel st high speeds. Tw a«mhzzmr that Smetion 32 201eit 1WVLEL W

Clazs Izaihitias, cerve ac scende oy vecyeszizgmal rowtes tat =re oot primsary astsssls. of

pass Sreugh sigzad s an severaily zre asiizmed te Clast B Clas: I fheflivias nais

cften cerve xelatively shor weps, the begioning avd endize porsons: of longer mipz. or

wip S which sightiseing plays 2 sigmScam rofe.

Peoemt tmescent-
Follovdng tefined

H
i
i
i
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Togclznzer of tovo-lans reads closaly telate o thew Ametioms—most 3verial are
comsidared Class T, and most collectors and foeal reads are considered Class i Howevar,
the privoey determinast of % Seility’s clazsiScation i an operational analyzis 3n dha
mmetonist's expeetztions, witck might not savse with the Smctional clawification For
axample, an intercity route thar passes through rugred monztinous terais might b
deseribed 25 Class W invitead of Cliss T if mactoricts 1ecegnize ot 3 igh-wpeed roatte is
nor faasibla in dhat comidor ' o

Tee LCS for Class I lishwavs enwhich effiriant mehility f5 pararmoer is defizad i
weems of both percent tmps-rpent-folléwing and avaraze avel speed. On(lass I
migtmvays, mobiliny is lass aritical 2md 2085 is defined enly in rervs of peyoon: me-
spent-Sllowing. Dhivers generally tolerate highes levels of pervent dma-pent-following
on a Class I farcility than oz a Ciazs [ Saabiny, becansa Class B highways wuailv cerve
sharter rips and Siferent uip purpozes.

BASE CONDITIONS
_Tze baza condition: Zor a two-late highway ave the abzence of restictive zeomettie,

"mafifie. oy envirermental Hztorz. Base conditions sre not the sama 25 typical or defmlt

condifions. - The mediodalozy in Chagter 2 accounts for the effects of zeomende, n2ffe,
or entTranmyental eonditens that ave more reskictive fhan the hate conditions. The base
conditions inelsdn :

+ Lone widths grearer than creqpal w0 3.4
Clear shovidars wider than or equal to 1.8 o
Yo mo-pasdng zotnas;

All passemger cors;
No inpediments to drough haffic, sueh as Taific control or numing vahirles; and

+ Level remain. _ )

Tot the analyzez of two-way Sow { 2., both Bractons), 2 50730 divectional split of
nadic is aloo considared a base condiion Most domertional dizribution on suzal fwo-lane
Inghways ranges from 3330 10 70730, On racreational romtes, the dwections] dismibarion
z=ay be 35 ugh as 30°2C oy mose dring holiday or other peak perods. Some vadation in
speed azd percent fime-pent-following ocours with changing Sirectioxal disribugon and
volme. For dwectional analyiis (ie., sepmate analvais of each dizernom), directional
dizetbusion i- net a base condition .

Traffic can operate ideally only if lanes and Shoulders ars wide encusgh =ot ro
¢enstram speeds.  Lane and shoulder widihs lass ton the basevalnes of 36mand 18 m
sespectively, zre ikely to raduce speeds and may merzase perrent Sma-spant-following.

Tze freuency of mo-passing zomes is wsed to charactetize roadway desizn and to
salyze expacted waific conditions 2long a two-lane highway. A no-passing zons is any

‘zene mutked o1 no passing or shy seetion of road with 2 passing sight distinca of W m

oriess. The averags parrantaze of no-passing zones in both directions along 2 section &=
uzed for the analysis of twoway Jow. Theparcantage of no-passing zone: for
particuls direction of Aave] iv used in divechanal analysis,

No-paszng zone: Jpieally ranzs fom 2 1o 50 percast of 2 rural nvo-laze Mishway.

Vziues appecaching 190 pescawt san ba found on sactons of winding, macntainoms roads,

Neo-pasimg zozes have a greatar sffect in mountainen: farain than m leve! or rolling
serrain, Haavy plarocn formeation slong a ighway zection alse c2n cante meater-rhan-
axpected operationa! probleam: on =n adiacent dovnsiream cecner Witk restiored Tasunz
Jpporhantes. '

DASIC RELATIONSHIPS
Exhibir 12-5 shows the zalstionakep of Sow mare, averags tavsl peed, azd percenr
Highway zecmemic f2ange; mejude a gonezal descrption of tonmading] secdon
characrarinies and specifis roadway cros-recion infonzation.  Leonsimdinal section

For Siass - highways. tws
aritana gefine LOS: perent
smesen-Sicwing and

varane Taval gzeey. For
T e los &
bazes ony cn pemens trag.
spent-iciiowing.

Re-paszing zone
The sight distance vaue of
IEmisequeaanticnal
usad bythe Manuaion
iR ] e Control
Eesozs for cassing a7¢ ~C-
p3assing Zones o 1 ghways
its n.g';;,: ; e sczed
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PASSING LAI'#ES ON TWO-LANE HIGHWAYS

Apapsinglanaicalane -&@dmmmemannznmimaccmmmmim!am
brghway o Srprove opparnoities forpasing, Eead‘&mgne:amsa.n,!amtoamxa-
lane Mzhway provides = three-lane crous section with two Jxnes I cne Jracticn of Tavel |
and one lane in the athes, Eﬂn'bﬁl’%xﬂ:mawpnalg&m,lmmawm '
zishway. Depending on local practice. trafie in the opposing divection may bhe
orohibited from passing o may b pemited o pass if adaquate wight Hatenze i
available, 25 thown i Exdibit 12-8. On somme two-Tane hizhways, paming lanes xe
srovided Stenvittently or at xtervale for each direciion of mavel On wher highway,
added paszine Ianes abternate contirusnsly bemveeh the twvo divscticns of raval. Passing
lanes also can be provided e both directions of travel at the same location, esulting in a
s}ﬁﬂgﬁmaffm-hmmﬁ:ﬁﬁd&dhiglmx}'wiﬁimﬁﬁdpﬁﬁﬁg eypoItEmities i betk
arrections,

EXHIER 12-8: PLANYIEW OF A TYPICAL PASSING LANE

— e “ﬂ_,,ww_____
ll«m:ddiﬁm Passing ke e drop
b e

LOS

“Tae preary masnmes of jervice qualing Hor Clazs [ nwo-lane hizhoays zee pezoent
Zme-rpent-following nd avazgs fravel cpead. For Chass T rvo-lane hizhways, cervice

LT e Pﬁyﬁi’a?&d"ﬁfﬂ{}’. -ur.:.u. _{,t"
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qusliny is bazed anby op percent tme-wpere-Hilewinyg. LOS criteris e Jefined for pesk
1.min Jow pericds and ave drtanded Sar application 1 cegment: of sgnifeznt langth,

LOS 2 describas the hishest qualiny of 2adfic sarvice, whea modterism ar2 zbls o
zavel at their Sased speed. Without surict anforcement #us hizhert qulizy weatd yeoulh
o zrerage wpesds of ¥ krvh or more anm-a-l._nehgl':'uy- in Clas: 1 Thapasing
neq_a;cw racuiz=d to mamtah these spseds has uet reached a demamding lavel, 2o at
paszing daeand {9 wall balow passing capacity: andpla'oa:b of three or mora vehicle:
are rve. Trivars are delaved zo move than 35 pacent of Tair ravel Ema by slow-
waving vehizles X muxitomn flow rate of 454 pok total i bok dwecticns may fe
zekeved with bate comSitons. On Clasz Ehighwsye, speeds may 2l below M ian'h
Trst moteaists Wil not be dalayed m platoons for mora thae 40 peree of their frave] e,

LiOS B charartaires mae Sow with speeds of 80 ke or slighedy 2igher on levwi-
teryain Class I Riztevays, The dameand for passing to meintain decired cpzads bacome:
spvificant wnd approcimates the passing capacity af the lowver boundary o LOS B.
Drivers zre dalayed in platdons up to 50 percent of the twe.  Service flow rates of 780
pcfh sotal in both directions can be ackieved under base conditions. Above thiz flow mate.
tha mumbar of platoozs increzzes dramancally. On Class [ highoays, speeds ooy fall
Lelow 30 kmv'h, bot motorises will not be delayed in plaveons for more Than 55 parcent of
their fave: tme, .

LOS € describes firthar izoyeases m Aow, reaniting tn nedeeskle incraazer m
plarcon formation, platoon size, 2nd fequency of pauiing impedincents. The average
speait =il eceeds 70 kan' on level-tarradn Class D highways, aven though unyestricted
pascing daveand expands passing capacity. At higher veluer ths chaingz of platocns
znd simnificant reckctions s passing capacity ocewr Althouzh wafSe Jow iz siabls uis
suscambhls to conzestion due to tmuing t=ffe and Jlew-mening veltcies. Parent nma-
spant-following may reach 67 pervont. A sarvice fow otz ufue-'»:» 1190 pchtotal in
Eoth divections czn be sceommodated wnder baze condiniens, On Class I kighways
r;:-:-eds may 51 belew 7 km'h, but motorizts wall mot be delayed by platcons for more
tiay T parcent of their aval tme.

LOS D deserbes umstsble a=ffe flovs. The e e::po'.:n, =z £aife sheams bagin 1o
cpaate separstely af ighs vohuma fevels. as passing baccanes sxvenzely diifioudt.

" Passing derpand is high but passing eapacity approaches zeto. Mesn piatoon uzes of 5

fo 19 velricles are commmon, slthoush cpeads of 50 kavh =6l ran be maintamed undar
ase conditiors on Class T highways. The propostion of nopasiing zones zieugthe
soadwzy section tsually has e mflvence on paniing. Tuming velicles and roadiide
Exnzetions tause mgjor shock wave: i the naffe shsam. Motorsts are ‘Aelavedin
platcons foy nemly $0 percant of their fravel time. Morcnmam service flow rates of 1,830
pe'h tofal in both divections can be maivhined under baze conditions. OnCisss E
highw=ys, speeds may S1 balow 60 Savh, but iz mo cace will metorists ba delayed
platcams for mere tham 85 percent of theiy tavel Hma.

AtLOS E zaffic Aow conditions kave 3 pereszs Sme-spent-fellowing meztar thau
3G paacent ex Class { highways and geater chan E‘per’entmc.as; I Evenuzderhass
conditicns, spesds may diop below 60 Emh. Avaage mavsl speeds on highway: mud
3¢ than baze condicons will ba slowar, aven dova e Yhmhon — upzyaden
Passing is vienally tmpozsibla 3t LOS E, and platoozimz bacomees imtance as zlowser
vohicles cx othay intermplions are axconstated.

The hizhest volene adzinsbie uwndea 205 E Jefines tha capacitr of the eglowsy,
zanarally 3 200 pe'h fotal in bodh divections. Operanng sondidons av capaciny ue
wmstable snd Efficult to pradict, Tradis operavions caldom reach nesr cxpaeuy eu 1zl
Hzhways. promeriky bacxuse of 3 lack of demand.

LOS F raprasasts heavily cengasted dow with tafie demand excsedivg capaciry.
%olme: ave lower than capaciry and zpeads 1e keghly Tamabis.

Chager 12 - ~oiway Corzens
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mderzections at spaciags of 1.2 kan o3 Iese can be evaliated with The mathodology of
Chaptar 15, “Urban Streens ™

. METHODOLOGY

The foliowing dacussion presents avirates of tvo-line krghway capaciy. define:
e LO3 for mve-lane highways, ad dacument the mathadology for cperatons! mmd v
plammmg appiications. Exhibit 30-1 simemanizer the basie methodology for vva-lane

EXISBIT 20-1. TWO-LANE HIGHWAY METHODOLOGY

- Fleld-nuswed spetd Sem) or base ;
{roe-Tlow S
Percan time-
Aerage tavel speed me
i BFFS ¥ 5
1
"E-'FS adjusturnl \I '{Field-umd speed alﬁl.lslma}]
- Lane width :
- Shonkler-sicth Hg;-,f wehicle - l

- Foress-point density /s )

-

g\cwumspmj

AR B

¢ Devmand volume edjustnen for \, [ w“ﬂmmw”\f

Hwoy whick J)

Cetertine LOS andd ather
! perfarmanee weases

Chages 23 - Tuo-_ans =ighee 252
Int’cpﬁt en Gradys
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CAPACITY

Tze capacity of 2 two-lzne Kglway is 1,700 peh for eack diosetion of 2avel The
capacdy 5 nextly indapandent of dis divecional Heiribution of waSe on e facility,
axcapt thar for extended lensthe of tvo-lama ighway. the tapacity will not exceed 3.30)
pohfor both dirsesion: of tresl contbinad. For shert langis of two-lane highway——cucs
2z mnels or bridges—a sapacity 083,200 o 3406 ook Sox both dmevdons of fraval
combized may be atfainad but camzot be expected for sn exrendad longth,

LEVELS OF SERVICE

Tze s@vice mesares for a twe-iane hizhway are dofived in Chaptay 12, “Fighway
Concepts,” OnClaas [ highavays, afficiant zobiliny iz paramoust, andLOS i defined in
sarms of both percens tove-spant-following and average tavel spzed. On Class
Lrghoways. maobility & lers critical axd 105 &5 defined ol tn terms of percent time-
spe-hilowmz audiout conideration of srerage travel spsad. Drivers will solarzte
Zugher levels oZparcant tme-spent-Foilowing on 2 Class W Saciliy thanena Class 1
faeility, becanse Clazs T fazilisfes wwuaily serve shoprer ttips and éifferent trip pruposar.

20S aizaria for rwo-lane highways in Classes T and 3 ate prasented i Sxbvbits 20-2,
20-3, and 20-4. Fubhat 20-2 reflzck tha maxinmmn values of percens mma-spant-
following and avaraze navel speed for sach LOS for Class [ ighways. A egmentofz
Class I ighway muect mase the eriserza for both e pacent tme-spens-Sofowing and the
avarage mave] spead showm in Eshibit 202 ro ha classifted in sy prtewlar LOS,
Exiibit 20.3 illustrates the LOS coiterza for Class Tiizhavays. For exanple, 5 Class 1
Twe-iane hishway with percen: tme-spant-following equal to 45 percentand 2o svssage
Tavel speed of §3 km'h would be tlazsiffed as LOS D based on Exhibie 3¢-2. Hovsever, a
Class M righway with s same conditions would be classified 23 LOS Bbased on

Exchoibic 204, The difforence batween thase LOS assaismoens reprosonts the fiffrence in

motenst expeciations for Clas: [and 1 facidines,

Tae LOS crzteria in Exhebits 20-2 thyessh 20-4 apply to all wpes of nwe-ane
gy, fnchuding extendsd two-way segmonts. extendad diractionsl tegments, spectic
mpa¥ades. and spacific downgradas,

TWO-WAY SEGMENTS

Tke wwe-way segment methedology estimares meaasiges of maffic opaaton along 2
sactien of highway, baced on tarrain, zecmenic dazien, and oafic condtons. Tamsin i
cazssified 22 lavel ao olling, 2= described balow. Mennzainous terrzin 35 addvessad i e
speratonsl anabyel: of spacific upprades and downgrzdes, prasanted below. Thiz
mmethodolegy pypteally is applied to Mighwey sections of at l2azt 3.0 m

TraXic 2ata needad to avply the rae-nay sepment mathedology inchede the twoaway
Loy vohume, 2 pask-hour faercs (FER, aud the divactional Eanibicion of maffe fow,
The ¥HF ay be compured Som feld data, or appropriate defmit value: may ba celected
from the tbulared 1alues prasented i Chaptes 12, Tradfic data also inelnde the
propertics of nucks and recreationol vehieles BVs) in the mafie smeam The epararienal
1mabyis of exctended fve-way egmants for 2 swo-lzne hizhway involves sevaral stapms,
Fesarthad 22 the fellowmgz section:,

EXHINT 20-2. LOS CRITERIA FOR T40-LANE HIGHSAYS M (LaS5

LS Percent Time-Spent-Follbwing Average Trvel Spoed (ki
A 3 » 5 ‘
B - %50 ~ -0
[ 5385 > 7880
o »6a-80 » 5070
E &) <)

Thoke:
LS F appites whenewer the Tow rate exceeds the seqment Copadty.

Capacity = 7. 700 sah for
exch directon, and 220G far
bzh direstens zordinea

Fer gafinivens of T2 servis

meazwres ‘o tacdans

IgrUEYE, pEnOEnT BINR-SEENt

felowing. snd auerags ravel

greed. e Chapter 10
Higrway Sorosnts

Fereefinisensctass - anc |
highways, 259 see Cnagter
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BPTEF

]

base percent tima.cpan-following for both dyectons ofwavel

camdnned (use Toustion 20-7), and

Fovp = adjustment Sortha combinad affact of e divectonal d.l:muutcn of
waffe and of the parrentazs efno-passing zones oo patent fime-jpent-

Zollowine. .

BRTSF = 1091 - S F ¥ |

1237}

Ax adjnstment zepresenting the cembi..bi atfaer of Pracional diswibunon of maffe
.e.né"ams_mace ef nopazting zonas ! Sy i presemied in Exhibie 20-12.

EXHIBIT 20-11. ADJUSTRSENT ﬂ'?) FOR EFFECT 6F NO-PASSING ZONES OB ﬁ‘v‘EMGE TRAVEL SPEED ON

TWO-VWAY SECMENTS
Reduction. im Moeiage Travel Speed ikt
. Ho-Passing Zones (%)
Twe-Kay Demad Fion 1} bt} - 40 &0 30 199
Rale, v, ipuih)
0 [i11] o0 0e 08 a0 o4
200 [11] 10 23 33 42 58
420 a0 3 4.3 57 83 73
[ ] a0 43 38 29 35 82
830 i1} 22 3t 39 43 48
1000 aa 1.8 25 32 36 4.2
1200 10 1.3 28 28 30 34
Hoo il 13:] 14 19 23 27
1680 a9 149 13 17 21 24
1800 aa 18 1 15 I8 21
2000 0o 8 1% 14 16 18
2260 ae 43 19 14 [ X7 17
2480 ae 08 18 13- (£ 17
264D ng L1. 1¢ 13 14 16
2800 el na 18 12 i3 14
3000 ae na L] 1.1 1.1 13
3200 ad 38 [k ] 19 1.0 11
Cetermining LGS

The Arst cep in dsreminme LGS iz o compara tha pacsanger-car equivalen: Somn
tate fz'p) 1o the toro-nway capasity of 3260 pc hIf W it maarer Toom the capacity. then ths
roatheay i overeanaated axd the LOS &2 F. Similarly, i the demand Jow rase i either
dizaction of mavel——as deteromned from the tovo-way flow raze and the ch:e-"‘.ac‘na. splii—
o peaaer oy 1 TOD0 e, then the padway i overanmated and the 105 5 F, MIOSF,
patcemy tima-spent-followmg is ca2mly 100 percent and speeds avs hishly varizble and
difficit to echimzte.

When 3 12zmept of 3 Clars I faotioty has a deepznd leas than it capacicy, the 205 &
determinad by [ocstme 2 point an Exhibit 20-3 i comraspond: o the ecnmated persent
trmespant-foliowing md sverzge navel speed. I s semrant of 3 Clane W Sxerley haz 2
destrand less than fte eapecity, De 1OS It Zatepmixad by conperivg the parcent dme-
spent-followms with the aifenia in Exbibit 203 The angivies showld include the LOS
and fre estimared +alues of parcent tme-spent-Dilowmg and avarsze zavel speed
Althonzh xwrage navel speed 15 not comnidered I e LOS datemdnanion for a Class X
hghnvzy, the aztimate may be wrefsl iy svzleatng i qrabinr of sartice of rvo-lans
Enzh'w.s Sacilites. hem'a-v networks, of tyEms ncfudiazx the sezmens:

Chapeer 20 - Tas-Lane Highwa
Hen‘:’oo:cs, gusays
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. b INTRODUCTION
This chaprer intoduce: capacity and qualiy-ofservice concepts for highway

facilities with poimes of zoeess (ot zre not fully conolled  This chapter can b uzed in
comfumction with Chapter 28 whick provides a methedelogy for two-lans highways, and

Chapter 2F, which provides a methadotozy for muititane highways.

. MULTILANE HIGHWAYS

‘ Mhaltilane highways zenerally have postad speed limits of 50 20 80 o, They ﬁ?@?&”ﬂiﬁf@?ﬂm
wrually have 2 total of four oy six znae, counting both dvections, often with madians or condiions

soon-way fef-tumm Janes (TWLTLY, kowever, they aise meay be undivided,

: . Mudtitane lighways typiezily zvz icoated in mrburban communitias, Jsading inte

! cen'zal eitles, or slong hgh-volime mual comidoss conxmacting two citizs or o

sipmificant activitizs %:at sanerale A sybstansal wember of daily ftips, Sueh hizhways

aftan hove Zaffic signals but raffe sizuals spased a1 3.6 b or less typically caeatz

H srfpen streat conditcons.

: Tr=fic volmnes on noultiizne bighways vary but misht range fom 13,000 1o 40,000

velday. Bxzome cases, volumeas as high a3 100,000 vehiday kave besn obzarved when

300853 acress the madian i restictad and when a1l major epossings zve myade teparated.
Thaswations 12-1 through 12-4 chow typical mwliilane highways.

TEASTRATION 12-1. E¥wided multilane highway in a
F ’ oref erwirenment.

s

lLwsmanon 12-2. Bivided mudtilng highway in 3.
subrrban endrarreent
12 Chapter 12 - Higwizy Concepls
: e T e odhuctien
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Muitlanes highways can
be =:~r"ﬂar ) ﬁ'eew:ﬁfs o

l.l.IJSm!III12-t MMWM&M;N
subuirhan ervironrsont.

MULTILANE HIGHWAY CAPACITY

Yhultilene highuwavs 2 soburban aod rerad cecsines have different onarational
chazacteristios from freewnys, urban siteets and ravo-fane highwoys, Mooz nowabiy,
emitilane kighways are not complately 3ccess contrelled—they cax bave ar-made
ey sections and occasiona! waffe sigrals

Friction cztised by oppesing vazicles onundivided highwsrs and tha zccesz o
roadsife davelopment comaibuin so a different opstational settine Som Tha of Seewayy,
Muiriane highrvays range from the wunternipied dow of freewzys 1o the Bow ccns:b:-:'n.
o= Trban straets, which e Sequantly inzennpted by siznals.

The czpacity of 3 muliilaze Sighway is the manimums sustansd oy flow rate ay
whick vakicles reasonably caz e expected S zaverse 2 uniforn s2gnen: tmxder
prevaiing readway md asffic conditions,

FREE-FLOW SPEED
Free-flow speed (TES) i the speed of 3afe at Jow volume 304 low densny, Iés the
rp2ed at which duvers feef comfornbls saveling undsy the phy=ical. emrmronmzenl, and
maffic-contrel ecndivions oz 3 uncongested sachon of pltlme kegbway. Frae-Sor
'paecia will be lower on sections of highway with vasmicrad ~ardeal 2o zortzontal
sligrmenrs, TS fend tobe lner*:"henp«:uﬁ speed ity ave lowas. The Iporance of

Chager 17 - =ghway Corcess
Huwtlans Highaays
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The posted mpeed Erat comalates sizmiSeamdy with the speed of which vakiche: movs
Fiong the hishway. When oo ofher estimat b mvatleble, the FTS can be caiculzted based
v the posted speed kmir. :
Vekzowlar speeds, and ae;:mpmnmafvelukz excﬂ.edmz tha spead it ave

afSecred by :pead enfrcement. FHowsver, several siudies {35 have Sund that
enfezcemonyt a¥erts ate limtted, both temmorally and spatially. The effect of enfimcsment
depends on its tvoe and Swrztion. By zenarsl, 3 smbonasy enforeement aciraby 2 ¥ecr no
mazethan 3 13 19 15 bom of rosdway; morsover, i effect devays exponantislly
dovmsheam Nouethaless, the rpaeds at e sire may be affacted forup o 20 3 davs
affawords. If the roadway is located n o cogmmmity that ragniachy sndorces peed Zaurs,
Yors] meanaenterts can e wsed £o calibrats the relatonship banveen 85th-persannile
speed and TS5, These meanrements should be taker therefore, when the averzge
anticipatad exforcement afoyr: zre under way.

FACTORS AFFECTING FLOW RATE

T= vohome esihxsts it adhusted by facsor: relating to both the compositin and
fluctearion of treffe, 50 that all roadways con be compared with an equivalent meavurs of
PaciENZay 2ars per howr per lzne {mehf). | _

Tiz= Dasis Jox waffic volunes 15 3 15-m0in peak-petiod Sow during 3 peak howr of the
dzy, Therefore, vohmres i two Sme panods are requued: 3 peak-hour volume and the
fow rave within the peak 15 min of the pezk hoewr. The haely volens diided by the
peak-kowr Sicter (IFET) y1elds 2 £ow rate. . The PHT i3 the ratio o7 tot] howly vohens o
four toes the highest I5-mm volume within e paak Toz.

Heavy Vehicles

The macend adusunen: fo e volua relades to haxvy vehicle:—the mumber of
oucks. bises, and recrzariomal vehisles (AN} are converted info an equivaient oumbar of
passenger £ars. 1wo fategoras of heaty vehicle: ave used: wucks and BV%. Tor amlyus
purpeses. buses or nonlinizne highways are cxtegorized as trucks.

Cezvering heavy vehicles to squivalany passenser cavs o especually imporiaus whaz
analyzing recttons of highoray with zrades. On level terrain and for nesr-capacicy
conditions, tracks, busas, and RVa tend 1o openta ke pazzexger cars, se thafthe
aquraiency frctor aprroacses 1.

Driver Population _

Tiz base condions Sor mnititane Eishway Sow inchede a dnver poplation priarily
of copesers, Studiaz have shown that somuzater 2nd moncomysmter driver popmiztions
do not display 2 same chatacienistics, Capacifies fox recreational pafle can bawp ro 20
parcan: lotwer thaz for comnarer affic on the same kizhway: howevat, tha FTS deas nat
yeemt 10 be imilaly affacted I£this pozcibie affzer of Sriver population 13 tsken tnw
zecowat, Jocally derived dara horld ba obmizad and used carsfully, according w the
wathodology for mmubitlane highoays.
LOS

A mmitiane higkway is <harzctexized by firee performance meaines:

+ Dencity. mn tarm; of paszazger cars per kilometer per Jans:

» Speed i oames o mesn pastanser car speed; and

¢ Volwma to capacity mzo.
Each of ese maamene: indicates how well the highway accemrmedstes naffe fow.

Samciny i dha aviizned primary per’.cr‘-..‘.a:a:- mazsuye for estmatnz LOS. The thrae
‘Teanvras of spsed. dens sity. amd Ao o1 voles sre intevelated Ifche ke of wo of
fene mmansupe: =t krowa, the rerzaining msasire can be computed.

205 A deventbas completely Aes-fiow sondinoms. The operadon of vehicles o

vimaally umatSecred by e miezance of other veldicles. and operatian: ars commaie=d mily

Capacty Manus! 2300

Peakrour fasior

Censity defines 035 for
r“'..lﬁaan—- higrw=ys
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faciities soe Chacter 13,

“Fresviay Concspts®

by the geomanriz features of the Kglrvay and by duvar predfeancss. Manssmerabviliey
within the waffie swesm iz seod. Minor diseptions o Aow ars ea:ly sbrorbed witheat 3
thanze in wavel spead.

LOS B alze indicates fes flow, aithough the pratancs of othay vehicle: bacomras
noticeable. Avelnge wavel spseds aze ti2 tante 3- m LOS A dur ditvers have siguly
lecr Seedom to menenvar. Minor disnoptiens ave shll 223y abietbed, althongh local
deteriaration 1n LOS will be mors ohuious,

In 105 €, the mfuence of maffie Jensiny on cpatations becomes matked. The
2k fo maneuvar within e maffc aysam iz leady affected by other vairles. Cn -
rendnizne ghways with ax FFS above 56 km b, the navel speeds reduce somendat,
Mizor disupiions caz cause sedous Joca! detzgoranen b servics, and guezes will form
bekind any szmificant raffie dienption

A105 D, tha abilisy 10 meneursr 13 teveraly restricied Gue o hafSe ronzestion.
Travel speed ic 'a&ucedl::.‘.'.ﬂ.e izzezsing voluma. Only mimer dsuptions canbs
shaorbed nathout extensive queves formrimy and the service detericzarngz,

LOS E remesemss operadions af or naar capacity. anwnstzblelevel Tha damsines

vary, depanding om tha FTS. Vahirle: a:ecpeam,mmﬂ:emm'bzumm
maintaining wniform Jow., Dismptom: cazner be dxzs.;a:e;i r=adily, offen cawning gueves
10 form znd service to detaricrare 10 LOS F. For foe mepordiy of muinlane highwars with
TFS betwean 70 and 100 k', pastenssr-ear mean speeds at capacizy ranze Hom 68 w
838 lan: bt ave highly tariable md umpredicaable.

LOS F reprevenis forced or braakdows flow. It occurs either when veldelas anive 3t
2 12te Zreater than the xate at which they me dizcksrzes or whet the forecast demand
ezceads the conputed capacifty of 2 plammed Zcilsy. Although cpaatiens attheta
pomte—and on sections immadiarely dovnsmemm—oppear to be ar capaciiy. quenss Sonn
behind thate breckdonms. Opsaration: within guetss ave Iaghly wntable, with vehicla:
expariencing brizf penods of movement foliowad by stogpages. Teavel spead: within
guees ane zenerally Jozs then 48 kmh. Nobe that the tarm: LOS F muay be used to
characterize both the peint of tis breakdown and the e»y-'»za\..n_ = condition within G2
Giaeue.

Alough the peins of breakdomn causas the quevs 1o fome, operations witzin the
qrene generally sre mof relzted to dafirisncia: along the higheay egmant.

REQUIRED INPUT DATA AND ESTIMATED VALUES

Exhibis 32-3 Hots the defauds vakues that may ba ured for fput pasamwrars ix e
2bzance of local data. Eowatver, taking field meaupstnents for nse ar inpwtz toan
mzlveis is the mosr rabiable msans of ganarating paremeter valies, Cnly when @5 inor
£aa-Thie should defasit values be coniderad.

Lane Width and Lateral Clearance

Fiald izspackon, zenisl phates, as-bulr glar.;. a4 lacal ighwvay cparatng aganey
poliries e romrres of informaton for edsdng Seilives. The standad lane width Sor
new hishway commuetion in the Uned States &+ 3.8, The standard shewlds width
1.2m 61, Thace standards manr be redurad to sccormedats sperial hizronizal,
envitenmantal or topographieal conzozmes. In Canada, the standad Zzne oadds iz 3 To,

Defrdtralues of 3.8 m or lzne wader and 13 m for fxteral olearance meay benied
in tha zhoance of Rald data or leeal data Ifimma midti vary withis 3 cogmenc. aitzer Sie
cezrear? thouid be zplir inre subzegrant; of wmitomm widrhs or tha dispnss-weighred
sveragze of the fane widths shondd be comprured and weed to derarmvine the affecs on FFS

-:hﬂ?:" 12 - =shway T

Mutlars ng?'ﬂ.xys

Danra



rﬁzr rocedures imhap:et‘ _asedmamh'z.,%capmty kzveinf_xn“"* B
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‘ "m -Yasg cw.qmori Ln&rbasemémm& Te ‘uilsgeed and C2paciy c{ a

o *=maﬂmekwsm:ﬂe fdge afthelrav\eiedmes:e obmmsr.szloa,m

are eonsigersd i compuiations io be equal fo {8 my
= (iply passenger cays i S waffic sweam:
- \amectacv;spﬂmda“nbemﬁwa}w
A divided hishway: ind.
ﬁe&ﬁwwﬂﬂf}@rmimmh
Teese :meacad:scrs reszece:tzthe hishest sperdting Jevel of mehilans *nrala:scs
s&bﬁmanhg?ﬁmi

I.Il‘a!lTA'flONﬂ OF THE METHODOLOGY

Ikemma&aswmthbchmadmnmmkemmxcmmﬁumum&um
. Tmblwmcmﬂbycmxadﬁaﬂm CTOssTuy.
PO ) » Intafaa*xecmdmpark:nmaﬁaeshaubﬁa&ﬂmhasm vichity of a
TSR €OUnTY store, Flea market, oy wonriit atmacton);

S 5 ' « Threg-lane cooss sections; . -

v Theeﬁe’tof.meérapsanda&dmmsatbeemmouendo‘semm

. Possible quetine ael_z}'s mmtwsmam& semaraanéc-iam '

ZRgmens a:enegbca&d. :
Dﬁezawes'bmen..gdunbmas arﬂtwo-m Teft-bam Ianss; am:!
* FFS felo'v ‘Gmh a:aﬁo“e Ewkm.fh

H. METHODOLOGY

Tz medoduicey descoibed i this chapter {5 ncendad for malysds of
anemerrrpied-flow heghway seoments, Chapeer 15 presents the ‘..ezhcdczcn o
smalyzire whan sizeets that kave ane or mere of the Zoliowing Characteristics:

» Flaw sienjficanty mffuenced by '*:..ex sigmals 12, 3 siznal spacing less Sanar
equal e 3.0 ko,

= Siemficart presence of an-sTest parkirg,

« Presenes 0f s stops that have stonificant se, of

« Significant pedesmian aciviny

. Tﬂem ﬂm.&m&mmmmmispeedm mmxs .ar-_ ,

_mgefmmdmdmdmaemmmckmmzm&umm:m Z

“ Hightway Sopaoiby Wanusi 2000 0

= nacm T ’f'c c:mw'
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Exhibi: 21-1 Miysaryes e mons and G2 baske eomprnanondl arder Jop s rathed
described & this capwer. The primary onrpus s LOS.

Unirterupted-fow fcilites that allow aecess selely Duonsh 2 svstem of on-ramps
and off-ramyps from srade separations of senvice roads ame comsidersd freeway: 20d
shomid be evalusted nsing e metbedology rresented i Chapter 23,

EXHIRIT 21-1 MUTHARE b SPREY UETHODODEY

it

- Szgmatric dz
- Fres-foy soesd -
k]

# 3FFS s wna
|

{35 s

Yaire givsma

- Liee g - Fezh.bour R i
- Madizn Sps -5 t
- daess pooe :

- Lienl siEwrange

AN

* Lo v el i Y3 A

H Tompue FrE ]

( Zafne spsed-Fon 2uns )

Ge&m *F Fesd usNg IEesC-T13A aut’:§>‘

-~

z&:m;m genstys s fownts el sae@
4 Setermone 3 )

LOS .

Aloush speed I 2 mzior concern of devers, fieedom 1o 2areuver witin the ualfic
swears i the proximsior 1o other vehicles are 252 xupomary. LOS edierzz aoe Ivmad It
Sxheit 212 The rriveria are based on the wpical speed-Tow and densiny
relatierships showr: in Exhibits 12-1 and 12-2 Exhibir 21-3 chows 105 B4
sicped fines. each cormespondiag © 3 consian value of Jensiny.

Chaer 21 - %00t 208 =gruays
KIS0 S 0gy

21-2
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Bied 21-3 LOS CRTERS POR MULTILARE BIqLaYs

Tee-Fioy Lpawd Cateriz A B Z L £

185 vave T it ‘g 22 e
: jeite 1302 2L 33 2840
Musman wsiume o 2apcity o 232 252 452 e fed)

(]

Moimar s Toorzs i | T8 11 1873 e 220

Lamin Ahaciorane dansiy “peening 7 b 8 s it
L saasd vy 33 33 33 17 203
Apdpiee e iy 1Fy £ 3% 1.0
Madrer serese firo g i) 530 )] 1433 1283 B

2 eny { 7 4 ¥ S o
303 et a5, I T4

223 142 382 285 14
Vaidmaer zanece fon e juam | S - 1282 1755 288

T oo dansily [oedondn) 7 H - B 4 e
Auers sassq fumwhl FER gk TR 336 38
Apim ot 4.2 g4t J58 Pt 3cy)
Saievr swice Towrms fawas | SE0 TR 1123 1220 1239

5

THE £0a0 MaDEMAIE BECrSTE Btvesn dergdy 3 i 3 S0y 1013 er TEs 0 3NayS Cesn maianee £ LTT
TCumiIres because o e Utz OF DuvS sUES. Dansdy STRPRETY ceETION FLOS. LOTF s ohamlenma by g
wrttlame i eariztie adic Sow. Predichien f zcougie o e, aeny, S soesg 3 L0 Fir aSeuT

Tae LGS crieeriz reflect the shape cf the speed-flow and densiny-fiow cnrves,
pasriendarly a5 speed reraing relatively constant acress DOS Ao Dbutis reduced as
cipacity is approached. For FFS of 100, 9. 80, and 70 knvh Exhibir 21-2 gives the
avesage speed, the maximnm valise of vic, the naxinmus Jensity, and e comeiponding
ik sETvice fow rate for each LOS. _ :'

Az with other LIOS critexia, the mayinmun service dow rates in Exhibit 21-2 ae
stated I terms of Sow zate hased on the pezk 15-min vchune, Demand of forecas: houri®
volumas generaliy aze divided by the pesi-hour factor (PEF) te pefiect 2 maginma
homiy flow rare hefisre compasizon with the criteria of Exhibir 11-2. Using the basic
speed-Bow cirves (see Sxhikit 21-3), fe relydonships berwean L OS, Bow, and speed can
o anaivzed,

DETERMINING FFS

FEE is mearuged vmng he mmean speed of passengsr cars gperating ix low-1o-
mederate flow conditions {up to 1.400 pobln).- Mean speed {s vinualy constant aczees
s range of Jow ratss. Field measwement and estimasion wuh puddelines provided in
his chapeer are method: tat van be used to Jetermine FFS.

Tite fisld measwrement procedze 15 for those whe prefer w0 sathet daca dimectly o0 %0
incorpomats Sie megsurements inte 2 speed-monitering program. However, 2l
meIICIEMEL AR Nt necessary e Zpply the methed.

Tz FFS of 2 highway oar be etarmmined divectly fromr a speed smdy conduced I
sie field If feld-meeasured data are wsed, no adusmments peed 1o he made 20 FFS. The
1pead smdy shondd Se conducted alone 2 Teazomable length of highway within the
sezmen: wnder evaluatian; Sor example, an upgrade shouid aat be selected within 3 2
Tt i3 penarly level Any spesd memsmremen: technique acceptable for efnet rrpes 0f
Taffic engineering speed shudies can be msed. ‘

Tz £zl stdy shonld Se oondicted I the mmors stable ragime of bow-io-mmoderate
flow conditions up 10 400 pohing. I e speed stody must he ecnducted ata fow rate
of zxore than 1,430 peoin, the FFS czn be found be :sing e model speed-flow comve,
asyemine thar datz on wafic nolmses ape seeondad a1 the same wIne.

s

=
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(=BT 27-11 PASSERGER-TAR ZOUNVALENTS FOR TRUCAS 2K DOHmERADES
Dowrgrade Lergd Ps-nam‘ent ]
Fe! ey £ i tH ey
<4 [ 12 8 HE HES
5 %84 15 w5 15 i
i< <B4 20 8 23 i£
v f SEL i£ *3 t& ]
-=£ L3 52 44 F &
<4 %Ed 18 *5 ] 15
-3 £3 TE ] EE L2
Driver Population Factor
Ths adpstment factor 1, zeflects the effect weelznd reoreationai and pechaps even
zidday diivers have on the facilice. The vaiues sor I ranpe from 0.85 t0 LG, Typlcally,
< analyst shorid select 109, which reflects weekday comnmrer traffic die.. users
: famiEar with the hishway), wiless there i sufficiant evidence thar a fesser vahue,
mfecting xioze recTeational or weekens waffic rhaactenstes, should be appied. When
; 2reater CULReT 35 needed, comparative feld stodies of wealiday and weskend Taffic
fow ard spreds aze recommended,
DETERMINING LOS
The LOS on a niviane highsvay can he deremmined ds:ecmjﬁamfthiﬁt 2-3en
ke asis of S FFS and the service flow tate (3,) In poobving The procedure §5 a3 fellows:
. « Sepl. Defime znd segment the hisghway 23 3ppTOCTate.
+ Step 2. On the basis of the measrad or es:az’.amFF’S...angn.tancmopua
speed-ficw onrve of e sams shape as the wypical curves skowvn in Exhivd 21.3. The
S cove should interceps the v-axis st tha FFS.
: « Step 3 Sased cn the £ow rate v, 1ead up 1 the FFS curve tdermified i Step 2
; 20d detannine the yverage passengar-car spesd and LOS correspending to thar peint.
s Swep 4. Determiing the density of flow acoomding o Equation 21-5,
. Vs r B
i b= -“5— . 12153
whers
o = dessity ipcEndn;,
v, = Jdowrate poRing, and
& = 3verage passenger-cal Tavel speed donE)
Toe LOS 3lso can be detenniped by comparing the compured density wil rhe
deyssey rarges previded o Exhiber 21-2.
; SENSITIVITY OF RESULTS TC INPUT VARIASLES
: Exkibit 2112 shows the impact of v 1atios o, passenzel-oar speed Sor muintane
highwars. Note 2ot :peed i3 isensitive 1o Semand witil demand is at least 75 peveent of
capacity; alsc note 3 Tie mean ipeed on lowver-1peed teement; Is not senzidve o
damand izl the Semand reaches at least 30 perzent of capacity.

ZI-11 : Cresmar I - AT 208 — gnudys
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. APPLICATIONS

The methodology of this chapter can be used 1c analveze the sapaciy amd LOS of
unttilare hiehways. The aralyst must address two findamenial gusstions. e e
prinuary omiput mast be idencificd  Primary sutpues sypically selved for in 2 vedery of
Fpplications incinde LOS. mumber of lanes requived (N), aid flow raee ackievable (vP).
Performance measires refated 1o densiny (D) and speed (S} ae 3lio ackisvable tnw are
considered woondary Sutputs.

Second, the analyst must identify the defauk values or eximated values fot wie mthe
anaivsis. Jasically, the analyst has three sources of input dota

1. Defenlr vaies found in Ais manual;

2. Estimates and boeally derived defacit vaiues developed by Mie wser and

3 Vahees denved from feld measurements and obzervation
For each of the inpur variables, 2 vaipe must B supplied 1o calenlate the supuss, hoth
primary and secondary.

- Acommon application of the method is © 2ompute the LOS of an existing seginent
or of a changed seoment i tha mear term of distan: futme. Thes tvps of spplicanar s
often termed operational, s irs primary steowt is DOS, with secondiy catpets for
density and spred. Anciier zpplicacon is o chack the adecuacy o7 10 recommend
reqlered rasber of lanes for a multilare hishwray siven the volume of fow rate and LOS
goal. This is renmed a Jesian appHicafion sinte its prinuaty cutpur it the pumber of lanes
reqtirad 1o serve e assumed condicdens. Odher ougpues Fom s application include
speed 3nd density. Tinaiiy. the achievable flow rame v, ean be caloulamed ¢ 2 pamary
curpte. This anabysis requites staing 2 LOS geal 2nd a nuieber of 2nes 23 tnpues. This
anaivsis ppically estimates e peint ar which 3 Jow tate will cause Tis highwav o
COATAR At 2 uacceptatle LOS.

Another s=npa] epe of anaivsis can be emed planning. Thase anaimes use
estmares, Srefnay Capaciny Moanual (HCM, Jefaels vaines, and lecal defaule valnes as
anpurs i dee calexdation. As cupres, LOS, sumher of Tarss, of Jow rate can be
detztmined, zlong with the secondary sugpuss of density and spe2d. . The diference
berwean pianning analviis and cperaronal or Jesian amalysis iz thar mosr a7 2l cf the
sput vaiues o plarning come frem esimates or defauir vaiues, bux e eperadenal and
desizn snalyses wead tonse Feld measurements of known values for nwest or 311 of ke

Chagtar 21 - AN 318 ~gdys
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input vapzbles Ncte that Zor each of *he analwses, FFS, sither mpssured oF esumaed, is
required a5 an ingue for the compnztion.
SEGMENTING THE HIGHWAY

Te procedures desoribed in this chaprer ave best appied t2 homogsneaus seemens
aof rozdway, fior which the vadablzs affecting travel speeds ame comsiant. Thersfore. T
ofien recessary for the analyst o Bwvide 3 ssction of Ighway irze separate sepments T
analysis. The foflowing condidons gensr*..ﬂy neCeasiiate sezmenting the hizhway:

* A changs in &= basic numer of maved lares along the highwray,

» A chane in the rediam weanment 3icne the hishway,

A change of zade of 2 pgvent or meze o 3 constant uparade sver 1220 :31.

« The presence of 2 walfic sigval of 2 stop sign along the roclflane highway.

+ A sersficant chanze in the depszy of 2ccess poins,

= A chanpe I speed limits, and

« The presence of & hottheneck cendison.

In zeveral, when seomenting 3 highway for anafvsis, the miimum laneth of 2 sy
sezment showld be 766 pr Alse. the limits of study sepments should be ne closer than G4
¥m 0 3 sienzlized inversection. The procedures i this chapter are based o averase
condiions observad o e* an exterded Highway seament with senenily consictent
zhivsical characterists

COMPUTATIONAL STEPS

Tae puitiane hiplwways worksheer 6 comprmasions 35 skawn in Exbibit 21-13. For
& Fpplieaniens. the analyst provides pensal informuation and sce infonnarion.

For aperationa? (LOS} anaiysis, a2 speed and Fow Jarz e entersd as inputs.
Equivalent fow is Zen computed with the aid of the exhibies for passenges-car
equivaicneiss. FPS i estimated by adjusins a base FFS. Finally, LOS is determined by
entering (with v, ) the speed-Zow sraph 2122 1op-of the worksheet and iversacting the
specific curve That kas been selected or congwucted Sor the highway seament.

This poirt of intersection idencifes e LOS and, on the vertcal axts of the araph e
esamarad spead §. I the analyst requizes a value for dersity D, it is caleulated 23 vy 5.

Tke key 10 desipn apalyss for number of kanes N is esablishing an ﬁow&yrom
Al Information, wuh te exceprion of aeher of kanes, can Te snresed in fhe Sow bpme
and speed npar pertion of the worksheat fsee Exhibir 21-13). An FES, either compured
or measired dirsrdy. §s encered o the worksheer The appropriate ciEve remesensing the
FF3 5 estzbisshad on the praph. The r2quired or desired 1OS = also entered. Thex, the
analyst assmzes N and conputes flaw e with the 2id of the exhibiss for passenoer.car
equivaiences. LOS i derermibed by entering the speed-Tow graph with v, 2t the tcg of
the wozksheet The derived LOS 1t compared with the desired LOS. This pr:rses' {5 ther

sapeated, adding ore lame o zhepw'mml*- assred nzbey of Zanes, vt te
d-:—:énmr-,&é LOS matches o7 is hetrey then the desived 1LOS. Density i3 cainulated using
v oad s

d The chjecdve of desdzn analysls for Qow raee v v, 1s wesimate ke fow rie n po kI
given 2 st of maffic, roadway, and FFS condizions. A desized LOS is envered on the
werkshest Ther, the FF3 of the segment is esiablizhed nsing either = Taze FFS and the
faur zdizsmen: Jactors o an TS measured in the Heid 0:'..e s sepment speed-flow
cuve 13 estabiiniad, e aua::t can determeve what flow mame is arhisvable with the gven
LOS, Tais wonid be considessd the mazirem fow rate achievabie or slcwable for the
iven ievel Alse directdy zmlab.e from e pragh ks the averag pbsengez-:a. spesd.
Fz:'.zllx Frequired, 2 1 valee fer dexsity can be exiouized usng v, ..."b.. .

PLANMNING APPLICATIONS
T2z fnes plamnirg 2 ;‘licadcrs—:h:w;:te fer LO5. flow rawe v, and niovher of
anes N —comrespond dipecty o e mrovedures described for ap&.uom and design. The
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1. INTRODUCTION

Tluee basiv varbablee—yalume o v e, stk amd density——can fe wsed wy

 destnbhe drathic 0B 1ay iy, D s msueial, volime o testes fos by 2 SR TN e g

conlzie 1 hoth paianmnifmnde sod srernaied-Now faeidities, P spood 2t dlemsity

Ay peestly o amnreenipred o, S pazamerses rebiead 0 8o (e, sisch s
spacig il Beaday. alse e vaod Jor Dol tepes ef facefities obler prazameters, <uch s
salirasnn How of g, are spetis St Do,
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- VOLUME AND F_Lo'w RATE
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08:45 AM 16
09:00 AM 16
0915 AM 14
09:30 AM 14
09:45 AM 14
10:00 AM 11
10:15 AM 11
10:30 AM 15
10:45 AM 17
11:00 AM 10
11:15 AM 19
11:30 AM 14
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Interseccion PR-941 y PR-942

Termina Periodo  S-O SE 0S8 o-E E-S E-O Total
12:15AM 1 2 0 1 3 0 7
12:30 AM 2 .2 2 0 0 0 6
12:45 AM 0 0 0 1 3 0 4
01:00 AM 1 1 0 0 1 1 4
01:15AM 0 1 1 0 0 0 2
01:30 AM 3 1 0 0 0 1 5
01:45 AM 1 0 1 0 1 0 3
02:00 AM 1 0 0 0 0 0 1
02:15 AM 0 0 1 0 0 0 1
02:30 AM 0 1 1 0 3 0 5
02:45 AM 0 1 0 1 2 1 5
03:00 AM 0 1 0 0 1 1 3
03:15 AM 0 1 1 0 2 0 4
- 03:30AM 1 0 1 0 1 0 3
03:45 AM 1 0 1 1 2 1 6
04:00 AM 1 1 3 0 1 0 6
04:15 AM 1 0 2 0 3 0 6
04:30 AM 2 1 4 0 4 1 12
04:45 AM 2 1 5 0 4 1 13
05:00 AM 2 1 6 1 9 1 20
05:15 AM 2 0 12 .0 7 4 25
05:30 AM 1 1 11 2 14 3 32
05:45 AM 0 0 24 1 1 1 37
06:00 AM 10 2 36 0 10 0 58
06:15 AM 10 2 29 0 15 0 56
06:30 AM 9 6 38 3 14 3 73
06:45 AM 14 2 35 0 16 0 67
07:00 AM 14 2 39 0 17 0 72
07:15AM 16 4 44 0 24 0 88
07:30 AM 11 4 61 1 19 4 100
07:45 AM 16 5 45 0 17 0 83
08:00 AM 24 4 47 0 17 3 95
08:15 AM 18 6 29 1 15 4 73
08:30 AM 30 2 29 0 13 0 74
08:45 AM 18 8 26 1 6 4 63
09:00 AM. 17 2 29 0 14 0 62
09:15 AM 13 4 41 0 8 0 66
09:30 AM 13 7 29 0 5 0 54
09:45 AM 14 1 22 0 9 0 46
10:00 AM 11 6 13 2 7 3 42
10:15 AM 20 3 17 0 1 0 51
10:30 AM 11 10 20 0 8 0 49
10:45 AM 22 5 13 0 11 0 51
11:00 AM 10 7 16 1 13 2 49
11:15 AM 21 3 27 0 1 0 52
11:30 AM 19 8 24 2 6 4 63
11:45 AM 25 5 12 0 10 0 52
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12:00 PM .37 5 14 0 8 1 65
12:15PM 3 10 21 0 g 1 62
12:30 PM 27 6 20 0 5 0 58
12:45PM - 22 9 28 2 1 5 77
01:00PM 32 7 21 0 4 2 66
01:15PM 27 7 22 1 9 5 7
01:30PM 18 14 17 4 15 6 74
01:45PM 29 8 24 0 12 . 0 73
02:00 PM 30 7 33 0 15 i 86
02:15 PM 3 7 19 | 0 9 0 66
02:30 PM 32 8 21 0 7 0 68
02:45 PM 27 9 18 1 9 3 67
03:00 PM 21 14 29 3 14 6 87
. 03:15PM 36 13 32 0 7 0 88
03:30 PM 52 13 16 1 18 5 105
03:45PM 38 7 34 1 14 5 99
04:00 PM 32 12 22 0 6 0 72
04:15PM 50 15 15 - 1 9 5 a5
04:30 PM 33 14 31 1 1 1 91
04:45 PM 32 9 24 3 7 5 80
05:00 PM 41 16 23 2 13 6 101
05:15 PM 39 1 24 0 7 0 81
05:30 PM 33 14 28 1 6 4 86
05:45 PM 30 10 26 1 16 1 84
- 06:00PM 29 13 18 0 6 0 66
06:15 PM 29 8 26 0 8 0 71
06:30 PM 28 8 24 1 10 5 76
06:45 PM 17 12 26 3 5 3 66
07:00 PM 19 17 14 9 20 9 88
07:15 PM 21 15 27 6 23 7 99
07:30 PM 21 13 29 7 13 10 93
07:45 PM 17 15 22 2 15 2 73
08:00 PM 34 7 o 0 11 0 73
0815PM 23 6 19 0 13 1 62
08:30 PM 20 7 N 2 12 4 56
08:45 PM 14 8 12 1 3 1 39
09:00 PM 11 9 .3 3 14 5 45
0915 PM 21 7 10 0 4 1 43
09:30 PM 25 4 13 0 7 o 49
09:45 PM 13 g9 12 0 3 0 37
10:00 PM 17 9 5 0 17 ) 48
10:15 PM 19 12 2 0 10 0 43
10:30 PM 7 9 6 3 11 3 39
10:45 PM 10 7 14 0 6 1 38
11:00 PM 11 4 3 0 5 0 23
11:15PM 9 2 7 0 4 0 22
11:30 PM 6 4 1 0 2 0 13
11:45 PM 8 4 0 0 8 0 20
12:00 PM 3 1 0 3 7 4 18
Total 1610 579 1684 81 836 161 4951
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Imterseccion PR-842 y PR-9942
Termina Perfodo SN SE E-S E-N N-S N-E Total
12:15 AM 3 0 0 1 3 0 7
12:30 AM 2 0 0 1 0 ¢ 3
12:45 AM 1 0 0 0 2 0 3
01:00 AM 1 0 1 1 1 2 6
01:15 AM 0 1 0 1 0 1 3
01:30 AM o 1 0 1 O 0 2
01:45 AM 0 0 0 0 0 0 0
02:00 AM 0 0 0 0 0 0 0
02:15 AM 0 0 0 0 0 0 0
02:30 AM 1 0 0 0 0 0 1
02:45 AM 1 9 1 0 0 0 3
03:00 AM 1 0 0 0 0 0 1
03:15 AM 1 0 0 0 0 0 1
03:30 AM 0 0 0 0 1 1 2
03:45 AM 1 0 0 0 1 0 2
04:00 AM 1 0 0 0 1 0 2
04:15 AM 0 0 0 0 0 0 0
04:30 AM 1 0 1 0 2 0 4
04:45 AM 1 0 0 0] 1 0 2
05:00 AM 2 0 0 0 3 0] 5
05:15 AM 0 0 1 1 8 0 10
05:30 AM 3 0 1 0 12 0 16
05:45 AM 1 Y 0 0 5 0 6
06:00 AM 2 0 1 0 9 0 12
06:15 AM 2 0 2 0 8 0 12
06:30 AM 9 0 1 1 10 0 21
06:45 AM 2 0 2 0 1 0 15
07:00 AM 2 0 3 2 11 0 18
07:15 AM 4 -0 1 0 16 0 21
07:30 AM 5 0 1 1 22 1 30
07:45 AM 5 0 1 t 16 2 25
08:00 AM 4 0 2 1 14 0 21
08:15 AM 7 0 1 0 17 0 25
08:30 AM 2 0 2 1 10 0 15
08:45 AM 9 0 .2 2 8 6 27
09:00 AM 2 0 3 2 11 -4 22
- 09:15 AM 3 1 3 1 5 6 19
09:30 AM 7 0 1 2 4 5 19
09:45 AM 1 0 1 1 8 o 11
10:00 AM 8 0 1 1 2] 0 19
10:15 AM 3 0 2 2 6 0 13
10:30 AM -10 0 1 2 5 0 18
1045 AM 5 0 K] 3 B 2 21
11:00 AM 8 0 2 1 13 2 26
11:15 AM 1 2 1 5 0] g 18
11:30 AM 10 0 1 2 9 3 25
11:45 AM 5 0 3 3 7 2 20
12:00 PM 5 0 3 5 6 2 21
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: péndlce 5. Computos para el andlisis. operamonal B
- TWO-WAY STOP CONTROL SUMMARY

":"érezBerenggeryAsoc Jurisdiction . .. IGumbo L
|emzoae lAnaIyS|sYear P—OOG

béte Performea' L S
Analysis Time. period  [7:00-go0am
; ro;ect Descngtuon Estudro de Imp_acto en eI Tréns:toLaAventura T _
[EostiWestStrest PR-9941 - - hormeouﬂa Street PR-941 Ui, pa
: lnterseétlon Onentatlon ‘N _h-South tudy Pe 0,25 R

_;l'__"EajorStreet G 7 Southbound - )
a %vement I 2 1 3 4 i | R
~ Molumewenm) - |- s b b B |
Peak-Hour Factor, PHE 00 lo.6o 025 Moo loso  loo

Hourly Flow Rate, HFR (veh/h) 0 E b ke j |0 15
o o 'Percent Heavy Vehlcles E l- . b E L
" Median Type Nondivided o o |O
b

RT_ Channelized.
* Lanes - ' ' b k .
BT Cbhﬁguration ) - : R LT
S Upstream Signal | L [ b

=

hlinbr Street Eastbound Westbound
L T R L T R

Volume {veh/h) 3

Peak-Hour Factor, PHF 1.00 1.00 . 1.00 o

Hourly Flow Rate, HFR {veh/h} |0 151 p ' b 96 IB
Percent Heavy Vehicles |0 © |0 IO

Percent Grade (%) b L6

Flared Approach lN I’V
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Storage

RT Channelized 0 | Y
f anes [ 1) Ui IO p 1 Ib
Cbnﬁguration LR

and Level of Serv
Approach [NorthboundiSouthibound Westbound Eastbound
Movement 1 4 8 10 11 12
Lane Configuration Lr L7R
v (vehsh) b o7
C (m) (veh/h) 1500 lsso -
Nic b.oo b.os
95% queue length .00 |aﬁ1o
Control Delay (s/veh) 7.4 |9.4
jos Ia A
Approach Delay (siveh) |- - F P4
{Approach LOS - = A

lcopyright €® 2005 University of Florida, All Rights Reserved

lHCS+™ Version 5.2Generated: 8/24/2006 4:18 PM
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TWO-WAY STOP CONTROL SUMMARY

‘Srﬁe:lnformatlo
José L Pérez Berenguer lntersectlon

Nperez Berenguer y ASOC. Junsd:ctnon '~ leurabo
lamzoos o alysisYear 006

| lAnalysus Time Period  |7:00- 8:00AM l&" o 1
Project Description Estudio de Im acto en el Transito La Aventura_.

- [EastWest Sreet: Faiix Diaz_ North/South Stieet: PR-941
Intersechon Orientation: North—Souﬂw S Ismqy Period (hrs): 0_25- :
M . Southbound
. Movement I T T - 4 5 | 6
- L T R L T |
Volume (veh/h) | .7 198
Peak-Hour Factor, PHF E'oo oo 1.00 1.00 .80 1.00
Hourly Flow Rate. HFR (vehh) |0 b b
[Percent Heavy Vehicles b - - |o [ L
7 MedianType ' lundivided
1 | | RT Channelized |o |o
[ anes b 1 IO b 1 b
. [configuration Lr | e
| ' Upstream Signal © )
hinor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) |4 o o
Peak-Hour Factor, PHF ~ p.0o 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR (veh/h) [0 247 | 2 | 4 107 | 1]
Percent Heavy Vehicles IO b IO IO o b
Percent Grade (%) : -5 -6
Fiared Approach lN IM
- [Storage lo lo
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RT Channelized b b
Lanes 10 1 IO [0 | 4 b

Configuration LR

Approach INorthbound lSouthbound Westbound Eastbound
Eovement 1 4 7 8 9 10 11 12
| ane Configuration LT LR

L (veh/n) b - - L
C (m) (veh/h) 1331
vic p.oo
|95% queue length IO 00
Control Delay (siveh) 7.7
LOS -
{Approach Delay (s/iveh) }- |
Approach LOS - |

Ebpyright ©© 2005 University of Florida, All Rights Reserved |HCS+'“‘| Version 5.2Generated: 8/24/2006 5:27 PM



'ﬁCS+;:TwofLane H;ghwéys.Releasej5.2. :

&Jose L. Perez Berenguer Z]ﬁ
Pérez Berenguer Y. Asoc1ados'
BApartado 65127 .

:Mayaguez, Puerto RlCO, 00681 6512

" Phone:’ (787) 254-8321 f 0 : Fé_\ic-:'(?'a?) 254-8321
{  E—Mall PBAsoc@ch01cecable net '

Two—Way Two-Lane nghway Segment Analy51s”

__'Ahalyst L José L. Pérez Berenguer
-}Agency/Co : - .. Pérez Berenguer y._ Asoc1ados

Date Performed . _J8/10/2006 ,
_Analy51s Time: Perlodj”"T 00 ‘- 8:00 AM
“Highway - o ©LPR-941°7

“From/To L -7 Gurabo - Jaguas-.
;'Jurlsdlctlon - .. 7. Gurabo S

- “Analysis Year ' 2006 :
.;ﬁ‘Descrlptlon Estudlo de Impacto en el Tran51to La Aventura

Input Data

-Highway class Class 2 . :

Shoulder width 6.0 m Peak-hour factor, PHF 0.7%

Line width - 2.7 m % Trucks and buses 1 %
Segment length 1.5 km % Recreational vehicles G %
Terrain type Level % No-passing zones 0 %
Grade: Length km Access points/km 1 /km

. Up/down % '

. Two-way hourly volume, V- 358 veh/h

Directional split 77/ 23 %

Average Travel Speed

Grade adjustment factor, £G : . 1.00

PCE for trucks, ET _ 1.7

PCE for RVs, ER 1.0

Heavy—vehlcle adjustment factor,. 0.993

Two~Way flow rate, (note-1) vp - 456 pe/h

Highest directional split proportion {note-2) 351 pc/h

Free-Flow Speed from Field Measurement:

Field measured speed, SFM - km/h

Observed volume, Vf ' - veh/h

Estimated Free-Flow Speed:

Base free-flow speed, BFFS ' 100.0 km/h

Adj. for lane and shoulder width, fLS 10.3 km/h

adj. for access points, fA 0.7 km/h

Free-flow speed, FFS 89.0 km/h

Adjustment for no-passing zones, fnp 0.0 km/h

Average travel speed, ATS 83.3 km/h
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Percent Time-Spent-Following

Grade adjustment factor, G 1.00

PCE for trucks, ET ' 1.1

PCE for RVs, ER : _ 1.0
Heavy-vehicle adjustment factor, fHV 0.999

Two-way flow rate, {note-1} vp 454 pc/h
Highest directional split proportion (note-2) 350

Base percent time-spent-following, BPTSF 32.9 %
aAdj.for directional distribution and no-passing zones, f£d/np 1.4

Percent time-spent-following, PTSF 34.3 %

Level of Service and Other Performance Measures

Level of service, LOS A

Volume to capacity ratio, v/c 0.14

Peak 15-min vehicle-kilometers of travel, VkmT15 170 veh-km
Peak-hour wvehicle-~-kilometers of travel, VkmT60 537 veh-km
Peak 15-min total travel time, TT15 2.0 veh-h
- Notes:

1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.
2. If highest directional split vp >= 1700 pc/h, terminate
' analysis-the LOS is F.



. TWO-WAY STOP CONTROL SUMMARY
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José L. Pérez Berenguer lnté'rsébﬁon

Analyst - 3
‘fAgency/Co. lrerez Berenguer y Asoc. urisdiction Gurabo
?te Performed la7/2006  Janalysis Year 2006
lﬂmalysns Time: Perlod Z.-'OO - 800 AM

Project Description Estudio de Impacto en el Trénsito La Aventura

orth/South Street: PR-941

FastWest Strest: PR-941/PR-942 Fx

InfeSécﬁdﬁ‘Oﬁéhtation: !_\fbrﬂv_?éouth_

Iotudy Period (hrs): 0.25

hajor Street Noﬁhbound ‘ Southbound
hovement 1 2 5 3]
L T T

Volume (vehrh) lo7 b 17

peak-Hour Factor, PHE ____ §0.70 100 loss 1.00 1.00 1.00

Hourly Flow Rate, HFR (veh/h) o 4 043 ks 15 b

Percent Heavy Vehicles 3 — - ‘0 - =

Median Type Windivided

RT Channelized b IO

 anes b 1 b b b b

Configuration k7r '

Upsiream Signal © | Y

hinor Street Eastbound Westbound

%vement 7 8 10 11 12
T L T R

\olume {veh/h) 1 197 77 7 . ,

Peak-Hour Factor, PHF 1.00 b 25 p.et 10.50 10.44 1.00

Hourly Flow Rate, HFR (veh/h) o b b bos b 19

Percent Heavy Vehicles IO IO 1 1 IO | 4

Percent Grade (%) -1 -6

Flared Approach | | IN IN

Storage IO IO
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RT Channelized |o .. Io
Lénes | 1 |O | 4 1 IO
Cdnfiguration TR ILT

Aﬁpmach Northbound ISouthbound Westbound - Eastbound
Movement 1 4 7 8 9 10 | 11 12
Lane Configuration 7R E7 TR
 (veh/h) bos 111 | 047
G (m) (veh/h) 1617  bss | 1076
e  Joos bo.23 | Jo.2s
E‘S_% queue length |0;19 |0.87 ' IO.89
Control Delay (siveh) |7.4 14.6 |9.3
LOS A B IA
Approach Delay (siveh) |- - - 14,6 b3

Approach LOS — - 2] A

Mh’t ©0© 2005 University of Florida, All Rights Reserved II-ICS+"‘| Version 5.2Generated: 8/24/2006 5:41 PM




José L. Pérez Berenguer
Pérez Berenguer y Asocia
Apartado 6512 '
Mayagliez, Puerto Rico, O

Phone: (787) 254-8321
E-Mail: PBAsoclchoicecab

Analyst

Agency/Co.

Date Performed
Analysis Time Period
Highway

From/To

Jurisdiction

Analysis Year
Description Estudio de

Two-Way Two-Lane Highway Segment Analysis

HCS+: Twe-Lane Highways Release 5.2

dos
0681-6512

Fax: (787) 254-8321
le.net

142

José L. Pérez Berenguer

Pérez Berenguer y Asociados
8/10/2006

7:00 - 8:00 AM

PR-942

PR-941/PR-5942

Gurabo

2006

Impacto en el Transito La Aventura

Input Data

Highway class Class 2
Shoulder width 0.0 m Peak-hour factor, PHF
Lane width . 2.8 m % Trucks and buses
Segment length 1.0 km % Recreational vehicles
Terrain type Rolling % No-passing zones
Grade: Length km Access points/km

Up/down %
Two-way hourly volume, V 91 veh/h

Directional split

80 / 20 %

Average Travel Speed

HOOMRO

G0 oR o

Grade adjustment factor, £G 0.71

PCE for trucks, ET 2.5

PCE for RVs, ER 1.1
Heavy-vehicle adjustment factor, 0.985
Two-way flow rate, (note-1) wp ' 165 pe/h
Highest directional split proportion (note-2) 132 pe/h

Free-Flow Speed from Field Measurement:
Field measured speed, SFM - km/h

Observed volume, V£

- veh/h

Estimated Free-Flow Speed:

Base free-flow speed, BFFS 1006.0 km/h
Adj. for lane and shoulder width, fLS 10.3 km/h
Adj. for access points, fA 0.7 km/h
Free-flow speed, FFS 89.0 km/h
Adjustment for no-passing zones, fnp 0.0 km/h

Average travel speed, AT

S 87.0 km/h
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Percent Time-Spent-Following

Grade adjustment factor, £G 0.77
PCE for trucks, ET 1.8
PCE for RVs, ER : 1.0
Heavy-vehicle adjustment factor, fHV 0.992
Two-way flow rate, (note-1) vwp 151 pc/h
Highest directional split proportion ({(note-2) 121
Base percent time-spent-following, BPTSF 12.4 2
Adj.for directional distribution and no-passing zones, fd/np 5.7
Percent time-spent-following, PTSF 18.2 %

Level of Service and Other Performance Measures
Level of service, LOS A
Volume to capacity ratio, v/c 0.05
Peak 15-min vehicle-kilometers of travel, VkmT15 29 veh-km
Peak-hour wvehicle-kilometers of travel, VkmT60 91 veh-km
Peak 15-min total travel time, TT15 0.3 veh-h
Notes:

1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.
2. If highest directiocnal split vp >= 1700 pc/h, terminate
analysis-the LOS is F.
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TWO-WAY STOP CONTROL SUMMARY

IGeneral Informatio ite Informatio

Analyst osé L. Pérez Bérenguer ntersection ' ’
Eencleo. WPérez Berenguer y Asoc. Yurisdiction Gurabo
Date Performed la/7/2006 Janalysis Year 2006
Analysis Time Period  |7:00 - 8:00 AM

Project Description Estudio de Impacto en el Transito La Avenlura
East/West Street: PR-9942 ' FbrthISouth Street PR-942

Intersection Orientation: North-South Ktudy Period (hrs): 0.25

'ehicle Volumes and Adjustme
haibr Street Northbound Southbound
Eovement 4 2 3 4 5 5]
L T R L T
Volume {veh/h) 18 3 - |68
peak-Hour Factor, PHE 100 Jo.go 100 3 oz 1.00
Hourly Flow Rate, HFR (veh/h) l0 b b 7 b 4
Percent Heavy Vehicles 3 - - o -
Median Type Wndivided
RT Channelized Io Ig
|_anes | ) 1 |O p 1 IO
Configuration TR LT
Upstream Signal b : o
hinor Street Eastbound Westbound
Movement 7 8 9 10 | 11 12
T R | ¢ T | R
Volume (veh/h) | <] | Y 3
Peak-Hour Factor, PHF 100 oo 1.00 b3 1.00 b7s
Hourly Flow Rate, HFR (vevh) 7 lss b b 20 b
Percent Heavy Vehicles p b 1 . IO IO
Percent Grade (%) -1 |8
Flared Approach _ IN IN
Storage Io |0




p——

“RT Channelized:

~ [Lanes

Bontgurton

_ 'pproach' )
Movement

* {Northbound !éohmboun;i-

'Westbound :

1 ..

4

. 8

| ane Configuration

LT

L=

i (vetm)

7

1609

£

Emeem

© Nie -

b.oo

bor

~ 95% queue length

o

b.o1

7.2

o

Confrol Delay {s/veh)
LOS

Kn

A

Approach Delay (s/veh)

189

lﬂ\pproach LOS

1

hggﬂight ©0O 2005 University of Florida, All Rights Reserved IJ'-ICS+TM Version 5.2Generated: 8/24/2006 6:12 PM




TWO-WAY STOP CONTROL SUMMARY
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IGeneral Information |Sit‘e nformati

Analyst Losé [ Pérez Berenguef ntersection |5
-Aﬁgncyl(:o. Pérez Berenjquer y Aso¢. Hurisdiction IGurabo
Date Performed la/7/2006 fanalysis Year 2006
Analysis Time Period 7:00 - 8:00 AM

Project Description Estudio de Impacio en el Trénsito La Aventura
Fast/West Street PR-9943 orth/South Street: PR-942

intersection Orientation: North-

South

IStudy Period (hrs): 0.25

Eajor Street Northbound Southbound
hlovement 2 3 5 6
L T R L T R
Volume (vet/h) 12 ko |3 b
Peak-Hour Factor, PHE~ 0.5 k.56 1.00 1.00 b.s1 1.00
Hourly Flow Rate, HFR (veh/h) o b ls b b bo
Percent Heavy Vehicles IO — — IO - -
Médian Type 'Undiw‘ded
RT Channelized IO ID
Lanes b 1 b b 1 b
Conﬁguration T TR
Upstream Signal o o
hinor Street Eastbound Westbound
hovement 7 8 9 10 11 12
L T R L T R
Vaolume (veh/h) o 4
Peak-Hour Factor, PHF 1.00 1.00 fo.50 1.00 1.00 1.00
Hourly Fiow Rate, HFR (veh/h) 15 b o4 16 b
Percent Heavy Vehicles IO o IO o | 4 b
Percent Grade (%) |6 IO
Fiéred Approach IM l\l
Storage IO IO
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RT Channelized b b
L anes 1 |o |0 | 4 . IO
Configuration kTR
c id Level of S S
Approach INorthbound outhbound Westhound Eastbound
Movement 1 4 7 8 9 10 11 12
L ane Configuration T | LR
v (veh/h) 24 IG
C (m) (veh/h) 1615 1069
v/C jo.01 j0.01
95% queue length |0 05 - l) 02
Control Delay (siveh) 7.3 . l8.4
LOS A | A
Approach Delay (s/iveh) |- - , B4
Approach LOS - - A

kopyright ©® 2005 University of Florida, All Rights Reserved IHCS+T”‘ Version 5.2Generated: 8/24/2006 6:16 PM




TWO-WAY STOP CONTROL SUMMARY
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General Information

nalyst José L. Pérez Berenguer intersecﬁon |6
IpTgencleo. }Pérez Berenguer y Asoc. Wurisdiction lGurabo
Date Performed le/772008 lanalysis Year 2006
Analysis Time Period 7:06 - 8:00 AM

Project Description Esfudio de Impacto en el Trénsito La Aventura

East\West Street: PR-G42 EorthlSouth Street: PR-9941

btudy Period (hrs): 0.25

Intersection Crientation: East-West

fehicle Volumes an

Eaior Street Eastbound Westbound
Eovement 2 3 5 6

L T T R

Volume (vehih) 7 4 le

Peak-Hour Factor, PHF 100 lss 3 bso  Joss 1.00
Hourly Flow Rate, HFR (veh/n}}o 12 19 Is 15

Percent Heavy Vehicles |O - — IO = as
Median Type IUndivided

RT Channelized Io Io

L anes p 1 IO | 4] 1

Configuration TR ILT

Upstream Signal 0 o

hinor Street Northbound "~ Southbound
Movement 7 8 9 10 | 1 12
| T L T R
Volume (veh/h) | 4 b | <]

Peak-Hour Factor, PHF 1.00 1.00 b.7s 1.00 1.00 1.00
Hourly Flow Rate, HER (veh/h) o b Is b o b
Percent Heavy Vehicles |o |0 Io IO IO |O
Percent Grade (%) 10 lO

Flared Approach k IN
Storage IO IO
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o Rf Channelized |o IO
Lanes |4 1 |0 |0
Configuration LTR

pproach Eastbound jWestbound Northbound Southbound
Movement 1 4 7 8 o | 10 | 11 | 12
| ane Configuration LT LR
M (venh/h) IB |a
C (m) (veh/h) 1595 1061
* e bt lo.o1
[35% queue length |0.02 ' |0 02
Control Delay (siveh) 7.3 | 4
L OS A A
Approach Delay (sfveh) |- - B4
fApproach LOS — - A

b &yﬁght@@ 2005 University of Florida, All Rights Reserved JHCS+““ Version 5.2Generated: 8/24/2006 6:19 PM




150

TWO-WAY STOP CONTROL SUMMARY

iGeneral Informatio Information:

Analyst LJosé L. Pérez Berenguer lntersection 7
ﬁgencleo. |Pérez Berenguer y Asoc. Lurisdiction lGurabo
Date Performed la/7/2006 lanalysis Year 2006
Analysis Time Period 2:45 - 3:45 PM

Project Description Estudio de Impacto en el Tréansito La Aventura

Fast\West Street. PR-9941 EorthlSouth Sireet: PR-941

Intersection Qrientation: North-South

kstudy Period (hrs): 0.25

Southbound
%vement 1 2 3 5 8
L T R T
Volume (veh/h) 74 l6 ig 7
Peak-Hour Factor, PHF oo lso  Joso  fes  boeo 1.00
Hourly Flow Rate, HFR (vehvh) o b b s b b
Percent Heavy Vehicles |0 - = |a - -
Median Type lundivided
RT Channelized Io Io
| anes | 4 1 IO 0 1 IO
Configuration TR b.T
Uipstream Signal p 0
hﬂinor Street Eastbound - Westbound
Ellovement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 2 p | 4
Peak-Hour Factor, PHF 1.00 1.00 1.00 025 1.00 1.00
Hourly Flow Rate, HFR (veh/h) ko I3 b b b2 12
Percent Heavy Vehicles [0 b b b b b
Percent Grade (%) |0 -6 '
Flared Approach IN IN
Storage IO IO
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- RT Channelized | | b
" lLares b b b 1 b
| ébhﬁguragtion 1 | LR
Approach Northbound lSouthbound | Westbound Eastbound
Movement 1 4 8 10 | 11 12
 ane Configuration L L7 |L-TR
b (vehrm) b0 ls |
em e 1500 2 |
e b.o1 bot - |
. b5% queue length E.o4 ]b.oé
Control Delay (siveh) 7.4 bs
LOS K A
Approach Delay (sfveh) |- = p.8
Approach LOS - = IA

I(;png_rht ©0 2005 University of Florida, All Rights Reserved IHCS+"" Version 5.2Generated: 8/24/2006 6:24 PM
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TWO-WAY STOP CONTROL SUMMARY
iGeneral Information: ite Informatio
lanalyst ' josé L. Péroz Berenguer Bntersection 2
Qgel_tcyICo. VPérez Berenguer y Asoc. burisdiction lcurabo
Date Performed ler772008 Wnalysis Year 5006
Anaiysis Time Period  [2:45 - 3:45 PM' !
Project Description Estudio de Impacto en el Transito La Aventura
EastWest Street: Félix Diaz Northisouth Street: PR-941

kstudy Period (hrs): 0.25

Intersection Orientation: North-South

icie volumes:ana

enicie;) usunen .
Eaior Street - 3 ' Northbound Southbound -
Movement 1 2 3 4 5 6
L T R T
Volume (veh/h) | ) 163 109 2
Peak-Hour Factor, PHF 1.00 .71 1.00 1.00 b.83 i0.25
Hourly Flow Rate, HFR (veh/h) e b 12 b b b
Percent Heavy Vehicles b - - |o L |
Median Type lundivided
RT Channelized Io IO
} anes 0 1 |o o 1
Configuration ILT TR
Upstream Signal ) |4
hinor Street Eastbound Westbound
bllovement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h} 3 | 4] 7
Peak-Hour Factor, PHF $0.75 1.00 §0.58 1.00 1.00 1.00
Hourly Flow Rate, HFR {veh/h) [J 131 Ia © 229 | 4
Percent Heavy Vehicles IO b ID IO | IO
Percent Grade (%) -5 : -6
Flared Approach v ¥
Storage Io IO
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RT Channelized

| anes

CHEE

Conﬁguraﬁon

pproach Northbound ISouthbound Westbound Eastbound
Movement 1 4 7 | s 10 | 11 | 12
| ane Configuration K7 LR
M (veh/h) : IO 16
C (m) (veh/h) 1457 §829
Me jo.00 |O 02

05% queue length IO 00

lo.0s

Control Delay (s/iveh) 7.5

b+

LOS A l“
Approach Delay (s/veh) |- — 0.4
Approach LOS - - A
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HCS+: Two-Lane Highways Release 5.2

José L. Pérez Berenguer
Pérez Berenguer y Asociados

‘Apartado 6512

Mayagiiez, Puerto Rico, 00681-6512

Phone: (787} 254-8321

Fax: (787) 254-8321

E~Mail: PBAsoc@choicecable.net

Two-Way Two-Lane Highway Segment Anélysis

Analyst

Agency/Co.

Date Performed
Analysis Time Period

" Highway

From/To

" Jurisdiction

Analysis Year
Description Estudio

154

José L. Pérez Berenguer
Pérez Berenguer y Asociados
8/10/2006
2:45 - 3:45 PM
PR-941
Gurabo -~ Jaguas
Gurabo
2006
de Impacto en el Transito La Aventura

Input Data

Highway class Class 2
Shoulder width - 0.0 m Peak-hour factor, PHF
Lane width 2.7 m % Trucks and buses
Segment length 1.5 km % Recreational vehicles
Terrain type Level % No-passing zones
Grade: Length km Access points/km

Up/down %
Two-way hourly volume, V 358 veh/h

Directional split

54 / 46 %

Average Travel Speed

Grade adjustment factor, £fG 1.00

PCE for trucks, ET 1.7

PCE for RVs, ER. 1.0
Heavy-vehicle adjustment factor, 0.979
Two-way flow rate, (note-1} vp 457 pc/h
Highest directional split proportion (note-2} 247 pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - km/h
Observed wvolume, VI - veh/h
Estimated Free-Flow Speed: :

Base free~flow speed, BFFS 100.0 km/h
Adj. for lane and shoulder width, fLS3 ©10.3 km/h
Adj. for access points, fA 0.7 km/h

Free-flow speed, FFS

89.0 km/h

Adjustment for no-passing zones, fnp ¢.0 km/h

Average travel speed, AIS

83.3  km/h



Percent Time-Spent-Following

155

Grade adjustment factor, fG

PCE for trucks, ET

PCE for RVs, ER

Heavy-vehicle adjustment factor, fHV

Two-way flow rate, {(note~l) wvp

Highest directional split proportion {note-2)

Base percent time-spent-following, BPTSF

Adj.for directional distribution and no-passing zones, fd/np
Percent time-spent-following, PTSFE

=
oROo

0.997
449
242
32.6
0.2
32.8

Level of Service and Other Performance Measures

Level of service, LOS

Volume to capacity ratio, v/c

Peak 15-min vehicle-kilometers of travel, VkmTl15
Peak~hour wehicle-kilometers of travel, VKmT60
Peak 15-min total travel time, TT15

%

pc/h

g

A
0.14
le8
537
2.0

veh-km
veh-km
veh~h

Notes:

1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.

2. If highest directional split vp >= 1700 pc/h, terminate
analysis-the LOS is F.
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TWO-WAY STOP CONTROL SUMMARY

Is

General Informatiol ite Information .~
Analyst LJosé L. Pérez Berenguer Intersection 3
/;\gency!Co. JPérez Berenguer y Asoc. Murisdiction JGurabo
Date Performed I&/?/ZOOS ' Analysis Year 2006
|Analysis Time Period 2:45 - 3:45 PM

Project Description Estudio de Impacto en el Transito La Aventura
E astWest Street: PR-041/PR-942 North/South Street: PR-941
Intersection Orientation: North-South lStudy Period (hrs): 0.25

Ejor Street Northhound Southbound

Movement | 1 2 3 4 5 6
L T "R T R

Volume (veh/h) 147 K 47

Peak-Hour Factor, PHF .71 1.00 . [0.684 1.00 1.00 1.00

Hourly Flow Rate, HFR (veh/h) [’J 11 135 71 23 |

Percent Heavy Vehicles p - - b . L

Median Type Wndivided

RT Channelized ‘ l) Io

 anes b 4 b b b b

Configuration | ILTR

Upsiream Signal |4 e

hinor Street Eastbound Westbound

Movement 7 | 8 $ 10 11 12
L T L T R

Volume (veh/h) 111 53 16

Peak-Hour Factor, PHF 1.00 42 .52 $0.74 67 1.00

Hourly Flow Rate, HFR (veh/h)§0 5

Percent Grade (%) -1

lared Approach

5
p
b
Percent Heavy Vehicles IO |0 4 | ]

Storage
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RT Channelized b b
| anes | 4 1 IO b 1 IO
Configuration TR lLT
pproach INorthbound lSouthbound Westbound Eastbound
ovement 1 4 7 8 9 10 11 12
| ane Configuration  KTR LT TR
I (veh/h) 207 b4 146
C (m) (vehih) 1623 376 | los9
vic .13 lo.25 _ |o 15
b5% gueue length .44 .97 |053
Control Delay (sfveh) |7.5 17.7 .4
| OS N fc
Approach Delay {siveh) - o 17.7 | 4
Approach LOS - ' ic |

Eopyright €0 2005 Uriversity of Florida, All Rights Reserved _|HCS+™ Version 5.2Generated: 8/2412006 6:34 PM
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HCS+: Two-Lane Highways Release 5.2
José L. Pérez Berenguer
Pérez Berenguer y Asociados
Apartado 6512
Mayagiiez, Puerto Rico, 00681-6512

Phone: (787) 254-8321 . Fax: (787} 254-8321
E-Mail: PBAsoc@choicecable.net

Two-Way Two-Lane Highway Segment Analysis

Analyst José L. Pérez Berenguer
Agency/Co. Pérez Berenguer y Asociados
- Date Performed 8/10/2006
Analysis Time Period 2:45 - 3:45 PM
Highway PR-942
From/To - PR-941/PR-9942
Jurisdiction Gurabo
Analysis Year 2006
Description Estudio de Impacto en el Transito La Aventura
Input Data
Highway class Class 2
Shoulder width 0.0 m Peak-hour factor, PHF 0.74
Lane width 2.8. m % Trucks and buses 2 %
Segment length 1.0 km % Recreational vehicles 0 %
Terrain type Rolling % No-passing zones 0 %
Grade: Length km Access points/km 1 /km
. Up/down % :
Two-way hourly volume, V 93 veh/h
Directional split 56 / 44 %

Average Travel Speed

Grade adjustment factor, £G 0.71

BPCE for trucks, ET 2.5

PCE for RVs, ER 1.1
Heavy-vehicle adjustment factor, 0.971
Two-way flow rate, (note-1) vp 182 pc/h
Highest directional split proportion (note-2) 102 pc/h
Free-Flow Speed from Field Measurement:

Field measured speed, SFM - km/h
Observed volume, VE - veh/h
Estimated Free-Flow Speed:

Base free-flow speed, BFFS 100.0 km/h
Adj. for lane and shoulder width, fLS 10.3 km/h
Adj. for access points, fA 0.7 km/h
Free-flow speed, FFS 89.0 km/h
Adjustment for no-passing zones, fnp 0.0 km/h

Average travel speed, ATS g86.8 km/h



Grade adjustment factor, £G

PCE for trucks, ET
PCE for RVs, ER

Heavy-vehicle adjustment factor, f£HV

Two-way flow rate, (note-1) wp

Highest directional split proportion (note-2)
Base percent time-spent-following,
Adj.for directional distribution and no-passing zones, fd/np
Percent time-spent-following, PTSF

Level of service, LOS

Volume to capacity ratio, v/c

Peak 15-min vehicle~kilometers of travel,
Peak-hour vehicle-kilometers of travel, VkmT60
Peak 15-min teotal travel time, TT15

159

Percent Time-Spent-Following

Level of Service and Other Performance Measures

A .
0.06

31 veh—-km
93 veh-km
0.4 veh~h

Notes:

1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.
2. If highest directional split vp >= 1700 pc/h, terminate
analysis—-the LOS is F. '
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TWO-WAY STOP CONTROL SUMMARY

ior Site informatio
Analyst José L. Pérez Berenguer ntersection 4
Agency/Co. \Pérez Berénﬁer y Asoc. purisdiction urabo
Date Performed |a/7fzooa Analysis Year 2006
Analysis Time Period 2:45 - 3:45 PM

broject Description Estudio de Impacto en el Transito La Aventura
Fast/West Street PR-9942 ' EorthlSouth Street; PR-942

Intersection Orientation: North-South Ytudy Period (hrs): 0.25

Northbound Southbound
mvement 1 2 3 4 5 6
N R L T
Volume (veh/h) | 2 1 Y 31
Peak-Hour Factor, PHE 100 lo.so .25 25 .70 1.00
Hourly Flow Rate, HFR (vehfh) b 15 16
Percent Heavy Vehicles 3 - — | 1) - -
edian Type Whdivided
RT Channelized b |0
Lanes 1 1
Configuration TR T
Upstream Signal | Y b '
hfnor Street . | Eastbound Westbound
W:wernent 7 8 9 10 11 12
L T R L T R
Molume (veh/h) : 10 o 13
Peak-Hour Factor, PHF 1.00 1.00 1.00 10.63 1.00 Y.81
Hourly Flow Rate, HFR (veh/h) |36 ” b b k3 4
Percent Heavy Vehicles | Y *J 1 10 |0 | ie
Percent Grade (%) L1 _
Flared Approach IN : IN
Storage IO IO




16l

RT Channelized

| anes

Configuration

Approach Northbound ISouthbound Westbound Eastbound
Movement 1 4 7 8 10 1 12
| ane Configuration L7 L7R '
v (veh/h) 36 31
C {m) (veh/h) 1547 je68
vic k.02 b.o4
5% queue length lO 07 IO 11
Control Delay (siveh) 7.4 |9.3
LOS ] IA
lApp’roach Delay (s/veh) |- - 6.3
Approach LOS = — A

Kopyright ©0 2005 University of Florida, All Rights Reserved _|HCS+™ Version 5.2Generated: 812412006 6:50 PM
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TWO-WAY STOP CONTROL SUMMARY

LJosé L. Pérez Berenguer lntersection

IA-gencyICo VPérez Berenguer y Asoc. purisdiction urabo
Date Performed |8/7/2006 Analysis Year 2006
Analysis Time Period  [2:45- 3:45 PM

Proiect Description Estudio de Impacto en el Transito La Aventura
EastWest Street: PR-9943 RorthiSouth Street: PR-942

biudy Period (hrs): 0.25

Intersection Orientation: North-South

Northbound Southbound
H:vement 1 2 3 4 5 6.
| L T L T R

Volume (veh/h) |4 14 I8 0
beak-Hour Factor, PHF 10,83 .70 1.00 100 .50 1.00
Hourly Flow Rate, HFR (vehih) b 24 b b
Percent Heavy Vehicles IO - - |o -
Median Type Wnaivided
RT Channelized lo k
 anes b 1 b 1
Configuration lLT TR
Upstream Signal P | U
Enor Street Eastbound Westbound
Movement 7 8 9 10 11 12

L T L T R
Volume (veh/h) P p 13
Peak-Hour Factor, PHF 1.00 1.00 j0.54 1.00 1.00 1.00
Hourly Flow Rate, HFR (veh/h) o 16 b ko 20 b
Percent Heavy Vehicles IO | 4 |0 lo 0 IO
Percent Grade (%) |6 IO
Flared Approach I!\I Ill:

b

Storage
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RT Channelized IO ' Io
Lanes | 4] {1 |o | 4 p IO
Configuration LIR

proach INorthbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 | 11 12
Lane Configuration LT ' | TR
M (veh/h) |60 ' - 24
IC {m) {veh/h) 1615 1069
ic o.04 | b.o2
E% queue lenthh |O 12 IO._O?
Control Delay (siveh) 7.3 I8.4
10S A I
Approach Delay (siveh) |- - .4
Approach LOS - - A

[Copyright ©© 2005 University of Fiorida, All Rights Reserved _|HCS+™ Version 5.2Generated: 8/24/2006 6:55 PM



TWO-WAY STOP CONTROL SUMMARY
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G ite information

Analyst José L. Pérez Berenguer Intersection |6
ﬁ_ggncleo. |Pérez Berenguer y Asoc. Hurisdiction urabo
Date Performed /2006 Analysis Year 2006
Analysis Time Period 2:45 - 3:45 PM '

Project Description Estudio de Impacto en el Transito La Aventura
EastWest Street: PR-942 ForthISouth Street: PR-9941

Intersection Orientation: East-West

[Study Period (nrs): 0.25

Eastbound _ Westbound
2 3 4 5 6.

L T R T R
Volume (veh/h) 7 7 1 13
Peak-Hour Factor, PHF 1.00 44 Jo.44 25 .65 1.00
Hourly Flow Rate, HFR (veh/h) i0 15 15 4 20
percent Heavy Vehicles [0 _ _

edian Type Wndivided '-

RT Channelized Io lo
| anes | 3 1 |0 ia 1
Configuration TR T
Upstream Signal P
Enor Street Northbound Southbound
Movement 7 8 9 10 19 12

L' T R L T R
Volume (veh/h) b b 1

- Peak-Hour Factor, PHF 1.00 1.00 10.25 1.00 1.00 1.00

Hourly Flow Rate, HFR (veh/h) |0 j 4 4 | 1) 4]
Parcent Heavy Vehicles lO IO L 4] b IO |O
percent Grade (%) 10 b
Flared Approach hl _ II\I
Storage Io b




165

RT Channelized

= =T

Lanes b 1 b

Configuration LTR
pproach Eastbound JWestbound Northbound Southbound
ovement 1 4 8 10 11 12

| ane Configuration T TR

L, (vehr) 4 4

C (m) (veh/h) 1596 1061

Mic #J.OO .o

E'i% queue length .01 |0.01

Control Delay (s/veh) 7.3 |B.4

| OS A A

Approach Delay (siveh) |- -

{Approach LOS -

Eoégright ©© 2005 University of Florida, All Rights Reserved lHCS+““ Version 5.2Generated: 8/24/2006 6:58 PM '
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TWO-WAY STOP CONTROL SUMMARY

Ge Isite information

L;alyst osé L. Pérez Berenguer ntersection 2
Agency/Co. érez Berenguer y ASGG. Uurisdiction lGurabo
Date Performed le772006 alysis Year 2020
Analysis Time Period 7:00 - 8:00 AM

roiect Descrintion Estudio de Impacto en el Trinsito La Aventura

%‘
EastWest Street. PR-9941 orth/South Street: PR-941

Intersection Orientation: North-South lStudy Period (hrs). 0.25

Northbound Southbound
ovement 1 | 2 3 4 5 6
L T R L T
Volume (veh/h) 247 iﬁ 1298
Peak-Hour Factor, PHF 1.00 60 |25 1.00 .80 1.00
Hourly Flow Rate, HFR (veh/h) 24 22
Percent Heavy Vehicles IO — - '
edian Type ndivided
RT Channelized b IO
 anes b 1 b 1
Configuration TR T
LJpstream Signal
mnor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) is b 10
Peak-Hour Factor, PHF 1.00 1.00 100 l0.25 1.00 44
Hourly Flow Rate, HER (vehih) 0 372 b b 411 32
Percent Heavy Vehicles IO : b |0
Percent Grade (%) IO L6
Flared Approach |N h
Storage |0 | |o
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RT Channelized lo |0
 anes b 1
Configuration R
, and Level of
proach Northbound JSouthbound Westbound Eastbound
ovement 1 4 7 8 10 11 12
| ane Configuration 7 LR
W (veh/h) 46
C (m) (veh/h) 1128 452
vic jo.00 .10
5% queue length IO 00 .34
Control Delay (s/veh) .2 13.9
| OS A
Approach Delay (siveh) |- = 13.9
IApproach LOS - IB

hgp_yiqhi@@ 2005 University of Florida, All Rights Reserved Il'-l(_78+'m Version 5.2Generated: 8/28/2006 9:41 AM




- Tntersection:™

-.Analyst José Ly, Pere_ Berenguer_
*Agency. Perez Berenguer y Asoc1ado_,v
“Date: 8/10[‘006 s L

fPrOJect IB: La Aventura

: General Informatlon

‘Jurlsdlctlon;*Gﬁféb6; ¥$u;._f"'f

7 Enalysis Year..zozo-uj{f' |
" NS Street: PRZOAL

" Major St. Speed (kph) 65 _jg,j-
" Nearest Signal (m): 0 %
" Crashes per Yr: 0

Populatlon. Not less than 10000
Coordlnated Slgnal System* N

s.cho.ol--'c:’os%ing TR NT

1Students in- nghest Hour. 0
Adequate Gaps im Period: 0 .. -
Minutes. in- Per;gd 00 -

Roadiway Network - =~

- Two Major Routes: 0
Weekend Count: 0
5-yr Growth Factor: 10

Geometry and Traffic

Westbound | Nerthbound:
L T R L T R

Eastbound
L T R

L

Southbound
T R

1 0 1

5_@r3 - No. Lanes 7
L L R

!
I
I
, ]
" LaneUsage |

|
|
0 0 0 | 1 1 0
L - T

Results

i
!
l
|
I

_Warrant 1: Eight-Hour Vehicular Volume
1 A. Minimum Vehicular Volumes
1 B. Interruption of Continuous Traffic
1 80% Vehicular --and-- Interruption Volumes

Warrant 2: Four-Hour Vehicular Volume
2 A. Four-Hour Vehicular Volumes

Warrant 3: Peak Hour
3 A. Peak-Hour Conditions
3 B, Peak-Hour Vehicular Volume Hours Met

Warrant 4: Pedestrian Volume
4 A, Pedestrian Volumes
4 B. Gaps Same Period

Warrant 5: School Crossing
5 A. Student Volumes
5 B. Gaps Same Period

Warrant 6: Coordinated Signal System
6 Degree of Platooning

L R B e
i tend fod Vet




Warrant 7: Crash Experience
7 A. Adequate trials of alternatives
7 B. Reported crashes

7 80% Volumes for Warrants 1A,

Warrant B: Roadway Network

8 A. Weekday Volume
8 B. Weekend Volume

Hours
07-08
08-09
08-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
Total

Traffic

I
|
I
I
I
|
I
I
J
{
!
!
!
!

Major Minor
Volume Volume Volume {(Veh-hr)

620

0

HPOOOoOoDWLOOoOOoOOo
[=)]
[os]

o
[>+]
o]

!
i
!
!
!
|
I
|
|
i
I
I
I

NDOOOOOHOOCOOQOQ

3
0

10

06

t
|
|
I
!
g
I
I
!
!
!
I
|

Volumes (vph)

COOOoOUMOCOoOODOoC OO

R

B
w

w
-]

Total Delay

930

0

NOOOOHROOOOO

Pedestrian Volumes and

!

!
I
I
I
I
|
I
I
I
I
[
|

w
e

Eastbound
L T

5 0 2

0 - 0

0 0

0 0]

0 0

0 0

0 0]

9 0 1

0 0]

0 0

0 0

0 0

Volume G

0 0

0 0

0 0

0 0

0 0

0 0]

0 0

0 0

0 0

0 0

0 0

0 0

164

094

I
[
|
|
|
I
I
|
!
I
]
I
I
I

G
I
I
I
I
I
|
I
I
I
|
I
I
J

OO0 OOO0OOOO0
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[]

[
t

]
1

1B --or—— 4
Summary
1A

100%

| 0.0 | Yes |
[ 0.0 | No }
| 0.0 | No |
i 0.0 | No |
I 0.0 | No |
| 0.0 | No |
{ 0.0 ] No |
] 0.0 | No |
| 0.0 | No |
| 0.0 | No |
| 0.0 | No |
i 0.0 | No |
I | 1 !
Westbound |
L T - R |
0 0 !

0 0 |

0 0 }

0 0 i

0 0 !

0 0 |

D 0 |

v 0 |

0 §; ]

0 0 [

0 0 |

0 0 |

aps (Per Hour)

Volume Gap |
0 : 0 f
0 0 ]
0 0] f
0 0 [
0 0 [
0 0 f
0 0 }
0 0 f
0 0 |
0 0 [
v; 0 I
¢ 0 |

1A iB 1B
80% 100% 80%
Yes | No | No
No | No | No
No | No [ No
No | No | No
No | No | No
Ne | No | No
No | No.- | No
Yes | Yes | Yes
No | No | No
No | No | No
No | No | No
No | Ne | Neo
2 I 1 | 1
Northbound }
L T R |
27 186 0 |
0 0 0 i
0 0 0 |
0 0 t] I
0 0 0 |
0 0 4] |
0 0 0 }
195 400 O |
0 0 0 |
0 8] 0 i
0 0 0 |
0 0 0 |
Volume Gap |
0 0 i
0 0 |
0 0 !
0 0 {
0 0 |
0 0 |
0 0 |
0 0 |
0 0 I
0 0 i
0 0 |
0 0 |

COOOOOOOOoOOQO0O0

2

3A 3B

100% 100% 100%
| No | No | No
| No | No | No
| No | No | No
[ No | No | No
| No | No | No
] No | No | No
| No | No | No
| Ne | No | No
| Ne | No | No
| Noe | No | No
| No ] No | HNo
| No | No | No
b0 | O | O

Southbound |

L T R }

338 69 |

0 0 ]

0 0 |

0 0 |

0 0 |

0 0 i

0 0 |

237 136 |

0 0 |

0 0] |

0 0 |

0 0 . |

Volume Gap |

0 0 |

0 0 i

0 0 |

0 0 |

0 V] |

0 0 |

0 0 |

0 0 |

0 0 [

¢ 0] j

0 0 I

0 0 {
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TWO-WAY STOP CONTROL SUMMARY

rAn'aﬂyst José L. Pérez Berenguer Intersection 2
A_.q@cleo. jPérez Berenguery Asoc. Hurisdiction urabo
Date Performed le7200s Wnalysis Year b020
Analysis Time Period 7:00 - 8:00 AM

East'West Street. Félix Diaz

Project Description Estudio de Impacfo en e] Transito La Aventura

l\lorthISouth Street. PR-941

bstudy Period (hrs): 0.25

l.ntersection Orientation: North-South

Etior Street Northbound Southbound

Hovement 1 2 3 4 5 6
L T R T

Volume (vehih) 27 186 338 koo

peak-Hour Factor, PHE __ lo.69  10.69 1.00 100 lso _ loso

Hourly Flow Rate, HFR (veh/h) l96 255

Percent Heavy Vehicles b - — |0 - -

Median Type aised curb

RT Channelized Io |O _

 anes 1 1 b 1

Configuration T TR

Upstream Signal | 4] | 4

hlinor Street Easthound Westbound

Movement 7 8 9 10 11 12
L T R L T R

Molume (veh/h) 85 225

Peak-Hour Factor, PHF l0.88 ' 1.00 .88 1.00 1.00 1.00

Hourly Flow Rate, HFR (veh/h) o 422 es 39 269 b

Percent Heavy Vehicles lO © o IO

Percent Grade (%) -5 L6

Flared Approach l\t lN

[Storage |0 IO




‘Lanes-

R chameized

" |configuration

outhbound |

_E_?stbduh‘d"

%vérﬁent '-

4

8

Westboung_
s C 9

10

11

- 12

. L.ane Configuration

 lvenm)

38 .

ks

055

1067

ls26

e02

- o (m wetm)

lo.04

.18

0.42

b queue length

I

0.66-

2,10

Control Delay (siveh) la.s

13.4

156.3

LOS-

b

'}Approach Delay (s/veh) |-

14.8

lApproach LOS

i

Mht ©© 2005 University of Florida, All Rights Reserved IHCS-P“‘ Version 5.2Generated: 8/28/2006 9:47 AM




173

HCS+: Multilane Highways Release 5.2

José L. Pérez Berenguer

Pérez Berenguer y Asociados
Apartado 6512

Mayaguez, Puerto Rico, 00681-6512

Phone: (787} 254-8321 Fax: (787) 254-8321
E-Mail: PBAsocf@choicecable.net

OPERATIONAL ANALYSIS

Analyst: José L. Pérez Berenguer

Agency/Co: Pérez Berenguer y Asociados

Date: 8/10/2006

Bnalysis Period: 7:00 - 8:00 AM

Highway: : PR-941

From/To: Gurabo/Jaguas

Jurisdiction: Gurabo

Analysis Year: 2020 : :
Project ID: Estudio de Impacto en el Transito La Aventura

FREE-FLOW SPEED

Direction 1 2
Lane width 3.6 m 3.6 m
Lateral clearance:
Right edge 1.8 m 1.8 m
Left edge : 1.8 m 1.8 m
Total lateral clearance 3.6 m 3.6 m
Access points per km 1 1
Median type Divided Divided
Free-flow speed: Base Base
FFS or BFFS ) 100.0 km/h 100.0 km/h
Lane width adjustment, FLW 0.0 km/h 0.0 km/h
Lateral clearance adjustment, FLC 0.0 km/h 0.0 km/h
Median type adjustment, FM 0.0 km/h 0.0 km/h
Access points adjustment, FA 0.7 km/h 0.7 km/h
Free-flow speed 99.3 km/h 99.3 km/h
VOLUME
Direction 1 2
Volume, V 223 vph 1491 wph
Peak-hour factor, PHF 0.77 0.80
Peak 15-minute wvolume, vl5 72 466
Trucks and buses 2 % 1 %
Recreational vehicles 0 % 0 3
Terrain type Level Level
Grade 0.00 % 0.00 %
Segment length 0.00 km 0.00 km
Number of lanes _ 2 2
Driver population adjustment, £P 1.00 1.00
Trucks and buses PCE, ET 1.5 1.5
Recreaticonal vehicles PCE, ER 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.995
Flow rate, wp 146 pephpl 936 pcphpl
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Overall results are not computed when free-flow speed is less than 70 km/h.

RESULTS
Sl Direction 1 2
; Flow rate, vp , 146 pephpl 936 pcphpl
= Free—flow speed, FFS 99.3 km/h 99.3 km/h
= Avg. passenger-—car travel speed, 8 99.3 km/h 99.3 km/h
: Level of service, LOS A B
- Density, D 1.5 pc/km/1ln 9.4 pc/km/in
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SHORT REPORT
Analyst osé L. Pérez Berenguer bntersection __|PR-941y PR-942
Agency or Co. Erez Berenguer y Asociados |Area Type IA!I other areas
Date Performed 006 Jurisdiction lGurabo
Time Period 7:00 - 8:00 AM JAnalysis Year 2020
lEB }NB hB Isa
b b ke kv b Rt bt R bt b R
Number of Lanes 1 1 1 1 1 ki
| ane Group T R bkt i R
Molume (vph) | I557 |934 [58 124 I99
Pb Heavy Vehicles IO 1 U IO 3 IO
PHF I0.25 .81 .80 ID.44 IO 70 b.85
Pretimed/Actuated (P/A) s b b b A A
LStartup Lo#t Time 20 RO RO .20 2.0 ﬂ2.0
Extension of Effective Green 20 R0 RO RO 2.0 2.0
Arrival Type 3 3 4 4 3 3
LInit Exteﬁsion 3.0 |30 BO BO 3.0 3.0
Ped/Bike/RTORVolume 0 P 557 p P b p9
} ane Width 3.7 1B7 B3 B.7 4.3 3.7
Parking/Grade/Parking W B W W 6 W 10 W
Parking/Hour
Bus Stops/Hour P P p p K |
inimum Pedestrian Time 3.2 3.2 3.2
Phasing EB Only § W8 Only 03 04 NB Only 06 07 08
Timing IG=200 =825 IG= IG= IG=255 IG, = G= - IG=
Y =4 Y =4 = Y = Y = 4 Y = Y = Y =
Puration of Analysis (hrs) = 0.25 [Cycle Length C = 140.0
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Adjusied Flow Rate 24 IO 1167 200 177 B
 ane Group Gapacity| |76 |32 1169 fr166 527 283
M/c Ratio Jo.os Jooo h.oo fo.17 Jo.54 fo.00
Green Ratio lo.14 fo.14 foso foso b.1s b.1s
Uniform Delay d, |52.1 |51.4 28.7 |13.1 |51.9 46.8
Delay Factor k |0.11 |O.11 .50 .11 l0.14 .11
Incremental Delay d, '0.1 I0.0 25.9 |0.1 1.8 I0.0
PF Factor 1.000 |1.000 10.600 Ib.b‘OO 1.000 1.000
Control Delay 2.2 I51.4 J43.1 Ia.o 153.8 46.8
Lane Group LOS lD ID 2] IA ID |
Approach Delay  [52.2 37.9 : |33.3

IApproach LOS ID | 2] ID

intersection Delay  K0.0 ‘ lntersection LOS b

Copyright ©® 2005 University of Florida, All Rights Reserved _JHCS+™ Version 5.2 Generated: 8/28/2006 9:56 AM
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SHORT REPORT
Egayst Jose L_Pérez Berenguer lntersection |PR-942 y Acceso a Proyecto
ency or Co. rez Berenguer y Asociados IArea Type ANl ofher areas
W Jurisdiction |Gurabo
Time Period 7.00 - 8:00 AM JAnalysis Year 2020
Voltime and Timing S - CnET T
e s
br tn R bkt b ke bt fn kRt bt [ ke

Number of Lanes 1 1 u 1 1 1
Lane Group ' L T T R
Voilume (vph) 162 f54 |68 37 268 318
{% Heavy Vehicles o | 4 IO o 1 P
PHF IO 82 IO 77 |0.82 '0.82 p.77 IO 77
Pretimed/Actuated (P/A) A A A A A A

tartup Lost Time: 2.0 2.0 20 RO 2.0 12.0
Extension of Effective Green 2.0 2 0 2.0 o 20 1.0
Arrival Type 3 3 4 i 3 B
Unit Extension 3.0 3.0 3.0 B.0 3.0 3.0
Ped/BikeRTORVoume P b |le6 b b b b b
i ane Width 3.7 3.7 3.7 B.7 B7 PB7
Parking/Grade/Parking W b w w B W W 8 W
ParkiEgIHour |
Bus Stops/Hour [ 4] [ 4] p | 1] JO b
Minimum Pedestrian Time 3.2 3.2 3.2
Phasing EB Only 02 03 04 NS Perm 06 07 08
ﬁminé =474 G= = IG= IG=156 [G= IG= =

Y =4 Y = Y = Y = Y = 4 Y = Y = Y =

Duration of Analysis (hrs) = 0.25 [Cycle Length C = 71.0




- Control Delay

'Adjusted Flow Rate 198

o 'Lane Group Capamty 1218 '

- -w’c Rallo

bl

: Green Raho

‘ b

Unlform Delay d

44

: Delay Factor k

pn

ol ;j‘_lncremental Delay d2 b 1

- PFFactor

o 1 aao

o ]

| ¥e

Lane Group LOS

Approach Delay

ke

37.3

lApproach LOS

IR

b

lntersectien Delay

18.7

Entersection LOS

E

bpgy[g_' ht ©© 2005 University of Florida, All Rights Reserved JHCS+“" Version 5.2

Gen.: 8/28/2006 10:13 AM
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HCS+: Two-Lane Highways Release 5.2

José L. Pérez Berenguer

Pérez Berenquer y Asociados
Apartado 6512

Mayagiez, Puerto Rice, 00681-6512

Phone: (787) 254-8321 Fax: (787) 254-8321
E—-Mail: PBAsoc@choicecable.net

Two-Way Two-Lane Highway Segment Analysis

Analyst José L. Pérez Berenguer

: Agency/Co. Pérez Berenguer y Asociados

2 Date Performed 8/10/2006

“ ' Analysis Time Period 7:00 -~ 8:00 AM
Highway ' PR~942

i From/To _ ‘PR-941/PR-9942

! Jurisdiction Gurabo

' Analysis Year 2020
Description Estudio de Impacto en el Tréansito La Aventura

Input Data
Highway class Class 2 _
Shoulder width 0.0 m Peak-hour factocr, PHF 0.74
Lane width © 2.8 m % Trucks and buses 0 %
Segment length 1.0 km % Recreational vehicles 0 2
Terrain type Rolling % No-passing zones 0 %
Grade: Length km Access points/km 1 /km
. Up/down %
- Two-way hourly volume, V 698 veh/h
H Directional split . 68 / 32 %

Average Travel Speed

Grade adjustment factor, fG 0.23

PCE for trucks, ET 1.9

PCE for RVs, ER 1.1
Heavy-vehicle adjustment factor, 1.000
Two-way flow rate, (note-1) wvp 1014 pc/h
Highest directional split proportion (note-2} 690 pc/h
Free-Flow Speed from Field Measurement: -

Field measured speed, SFM - km/h
Observed volume, VI - veh/h
Estimated Free-Flow Speed: )

Base free-flow speed, BFFS 100.0 km/h
Adj. for lane and shoulder width, £fLS 10.3 km/h
Adj. for access points, fA 0.7 km/h
Free-flow speed, FFS ' 89.0 km/h
Adjustment for no-passing zones, fnp 0.0 km/h

Average travel speed, ATS 76.4 km/h
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Percent Time-Spent-Following

Grade adjustment factor, £G 0.9
PCE for trucks, ET 1.5
PCE for RVs, ER 1.0
Heavy-vehicle adjustment factor, fHV 1.000
Two-way flow rate, (note-1) wp 1003 pc/h
Highest directiocnal split proportion (note-2) 682
Base percent time-spent-follewing, BPTSF 58.6 2
Adj.for directional distribution and no-passing zones, fd/np 0.0
Percent time-spent-following, PTSFEF . 58.6 %

Level of Service and Other Performance Measures
Level of service, LOS ) C
Volume to capacity ratio, v/c 0.32
Peak 15-min vehicle-kilometers of travel, VkmT1l5 236 veh-km
Peak-hour vehicle~kilometers of travel, VkmT60 698 veh-km
Peak 15-min total travel time, TT15 ' 3.1 veh~h
Notes:

1, If vp >= 3200 pc/h, terminate analysis-the 1OS is F.
2. If highest directional split vp >= 1700 pc/h, terminate
analysis-the LOS is F.
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SHORT REPORT
General information Site Informatio Iy
Analyst José L. Pérez Berenguer fintersection IPR-942 y PR-9942
iﬁg@cy orCo. [Pérez Berenguer y Asociados |Area Type IAII other areas
Date Performed _[8/10/2006 Jurisdicton __|Gurabo
Time Period 7:00 - 8:00 AM Analysis Year 2020
= lws s s
bt kv kr bt kv ke bt b ke bt bw Ry

Number of Lanes 1 IO 1 ID 1
L ane Group L LR T R Lr
Volume (vph) 336 4 50 195 B 37
% Heavy Vehicles | 4 K P P p 1
PHF b.es b.7s b.oo b.oo b.ss o7
Pretimed/Actuated (P/A) L A s b b b
Startup Lost Time 20 k.0 20 p.o 2.0
E xtension of Effective Green 20 |o 20 bo 50
larrival Type 3 b 3 B 3
Unit Extension 3.0 .0 3.0 B.0 3.0
Ped/Bike/RTOR Volume b b ¥ b b lhshb P
Lane Width 4.0 5.7 37 B7 4.0
Parking/Grade/Parking W B W WN W 6 N
Parking/Hour | |
Bus Stops/Hour Kk p b P lo
Minimum Pedestrian Time 3.2 3.2 3.2
m W8 Only 02 03 04 NS Perm 06 07 08
 ming =360 [G= = S - =160 6= Ic= G =

Y =4 Y = Y = b= Y =4 Y = Y = Y =
Duration of Analysis {hrs) = 0.25 Cycle Length C = 60.0
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Adjusted Flow Rate |533 4 33 lo 189
| ane Group Capacity 1086 941 515 38 534
\/c Ratio jo.49 |o.aa lo.os Jo.co fo.35
Green Ratio beo beo b2z b2 b.27
Uniform Delay d, .8 W.8 6.4 6.1 17.8
Delay Factor k |0.11 .11 jo.11 J.11 fo.11
incremental Delay d, |0.4 I0.0 Io 1 |0.0 l0_4
PF Factor 1.000 §1.000 1.000 |1.000 1.000
Control Delay 7.2 | 4.8 16.5 |16.1 18.2
| ane Group LOS b R B b Is
Approach Delay 7.1 16.5 8.2
Approach LOS l ls Is
Intersection Delay  }10.3 lntersection LOS IQ '

ICopm'ght ©© 2005 University bf Florida, All Rights Reserved |HCS+“" Version 5.2

Gen.: 8/28/2006 10:20 AM
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'Analyst

José L. Pérez Berenguer lntersection |5
Agency/Co. {Pérez Berenguer y Asoc. Jurisdiction IGurabo
Date Performed le/72006 lAnalysis Year 2020
Analysis Time Period |7:00 - 8:00 AM
Pfo]ect Description Estudio de !mga(:to en el Transito La Aventura
EastWest Street. PR-9943 Worth/South Street: PR-942

ln’tersection Orientation: North-South

IStudy Period {hrs): 0.25

Vehicle Voltimes and Adiu

Eajor Street " Northbound Southbound
mwement 1 2 3 4 5 6
L T R T R
\Volume (veh/h) 19 15 _ 53 | 4]
Peak-Hour Factor, PHF .50 [0.56 1.00 1.00 10.81 1.00
Hourly Flow Rate, HFR (veh/) o b 32 b b b
Percent Heavy Vehicles ID — . Io = -
WMedian Type Jundwided
RT Channelized Ia lo
Lanes b 1 b b 1 b
Configuration 'LT TR
Upstream Signal : - | 4 ©
hlinor Street Easthound Westbound
Movement 7 8 9 10 11 12
' L T L T R
Volume (veh/h) | | Y 16
Peak-Hour Factor, PHF 1.00 1.00 lo.50 11.00 1.00 1.00
Hourly Flow Rate, HFR (veh/i)Jo ks b 38 26 b
Percent Heavy Vehicles Ip IO |0 | 4] | A ]0
Percent Grade (%) |6 IO
Flared Approach IM IN
Storage IO IO
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RT Channelized b b
| anes [ 4] 1 b | 4 10 IO
Configuration LR
Appreach [Northbo:ind lSouthbound Westbound - Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuraton T | ' LR
v (vehin) 38 32
G (m) (vehth) 1550 | 1005
pic .02 ' j0.03

5% queue length l0.0B IO 10
Control Delay (siveh) 7.4 IB 7
1 0S ' A A
Approach Delay (sfveh) |- - B.7
Approach LOS - - IA |

kopyright ©® 2005 University of Florida, All Rights Reserved HCS+™ Version 5.2 Gen.: 8/28/2006 10:24 AM
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TWO-WAY STOP CONTROL. SUMMARY

General Informatio ISite Information:

Analyst LJosé L. Pérez Be@guer ‘ntersection

Agency/Co. {Pérez Berenquer y Asoc. Burisdiction IGurabo
Date Performed be/712006 fAnalysis Year 2020
Analysis Time Period 7:00 - 8:00 AM

Project Description Estudio de impacto en el Trénsito La Aventura

FastWest Street PR-942 l\lorthISouth Street: PR-9941

Intersechion Orientation: East-West

IStudy Period (hrs): 0.25

hajor Street Eastbound Wesibound
i\ﬂovement 1 2 3 4 5 6
L T R L T

Molume (veh/h) 28 B I6 10

Peak-Hour Factor, PHF 1.00 .58 b.30 .50 .38 1.00
Hourly Flow Rate, HFR (veh/h) |0 48 26 12 26 p
Percent Heavy Vehicles - |0 - — io - -
Median Type lundivided

RT Channelized IO I;)

| anes | 2 1 lf) 0 1 IU
Configuration TR ILT

Upsiream Signal | | 4

Winor Street Northbound Southbound
bllovement 7 8 9 10 11 12

T R L T R

Volume (veh/h) O 0 25
Peak-Hour Factor, PHF 1.00 1.00 .75 1.00 1.00 1.00
Hourly Flow Rate, HFR (vehin) o b 33 b b b
Percent Heavy Vehicles IO IO | 4 IO IO IO
Percent Grade (%) 10 b

Fiared Approach lN |N

Stcragé | IO |0






