ANEJO 7




Iﬂﬁ !ﬁﬂ A, NE BEE m

ESTUDIO TRANSITO
PROYECTO: URB. PALACIOS DE HUMACAO,
HUMACAO, PUERTO RICO

QOR,

MARCOS BANDAS ACOSTA
LIC. NUM. 5512 P.E.

5 de FEBRERO de 2008




CONTENIDO

Pagina
L AINT RODUCCION e e et e 1
1 METODOLOGIA oo et e 3
1. LOCALIZACION Y CORDON DE ESTUDIO ... e 6
A LOCAIZACGION oo e 6
B. Cordon de EStUdio.. ... ..o e R 6
V. DESCRIPCION DEL PROYECTO ..o oiieiee oo 8
A GNETAl e 8
B. ESPeCfiCa .. i 9
V. ANALISIS DE TRANSITO ..ot e 10
A, Conteo de VehiCUIOS ... e e e 10
B. Determinacion Hora Pico y Volumen de Transito..........o.oooiiciiicii e, 23
. Va8 A8 ACCE S0 .. i it e e 29
D. Accesoal Proyecto ..o RPN 30
1. Acceso Por La PR-923, CercaDel Km. 3.8 ... ..., 30
2. . Acceso PorLa PR-923, Cerca Del Km. 2.5 ... 31
E. Volumen de Transito Generado por Este Proyecto ..., 32
F. Resumen Transito Generado Por Las Dos Fases Del Proyecto ................... 40
G. Distribucidn Transito Futuro Durante Horas Pico .......... ... . 42
H. Estacionamiento Requerido Para El Proyecto.......................................... 48
VI. PROYECTOS EN DESARROLLO O PLANIFICADOS ENEL SECTOR .............. 49
VII. DESCRIPCION DE LAS FOTOS ... oo, 50

- i} -



V1. ANALISIS DE CAPACIDAD ... 58

A, DAIOS GENETAIES ..o e e ettt a e b 58
B, ESCeNario EXISteNIe ... e e e 60
C. Escenario Futuro Al Ao Apertura del Proyecto..................o 65
D. Escenario Futuro — Proyectado a 10 Anos Despues
de la Apertura de 10s Proyectos ..o 72
X, CONCLUSIONE S o et e 80
X, RECOMENDACIONE S e e e e 85
A. Relacionadas con los Proyectos. ... 85
B. Relacionadas con el Departamento de Transportacién y Obras Publicas........ 87
N et e e e 91
AN X O S g2
ANALISIS DE CAPACIDAD.......... e e 93
FIGURAS

FIGURA 1 -10CaliZzacion ..o e e, 7

FIGURA 2 - Distribucion Transito Existente Sector Bajo Estudio

FIGURA

FIGURA

FIGURA

FIGURA

FIGURA

FIGURA

BIODAM-6B:00 P M . 20
3 - Distribucion Transito Existente Hora Pico AM ... 27
4 - Distribucion Transito Existente HoraPico PM ... 28
5 - Distribucién Transito Existente Mas el Generado por el Proyecto

BO0 AM =600 P M. 45
6 - Distribucién Transito Existente Mas el Generado por el Proyecto

Hora Pico DiadelaSemana —AM ... 48
7 - Distribucion Transito Existente Mas el Generado por ei Proyecto

Hora Pico DiadelaSemana—PM ... 47
8 - Casos de Humacao Radicados Ante 1a Junta de Planificacién.............. 49

- i1 -



FIGURA 9 - Disefio Esquematico Int. PR-923 y Acceso 1 Urb. Palacios de Humacao. 89
FIGURA 10 - Disefo Esquematico int. PR-923 y Acceso 2 Urb. Palacios de Humacao.-80

TABLAS
TABLA 1 - Numero de residencias Por Fases ...........cccocvioiieiie ceeieeiiiiiinnan .8
TABLA 2 - Resumen Afluencia de Transito Int. PR-3PR-923............................... 11
TABLA 3 - Resumen Afluencia de Transito Int. PR-923 y Acceso Aeropuerto .......... 14
TABLA 4 - Resumen Afluencia de Transito Int. PR-923 y PR-9923 ........................ 17
TABLA 5-Hora PicoAMyP My Volumende Transito....................oo 23

TABLA 6 - Resumen Viajes Generados Proyecto: Urb. Palacios de Humacao

FaseIDiasdela Semana.. ...........c.oooiiiiiin i 36
TABLA 7 - Resumen Viajes Generados Proyecto: Urb. Palacios de Humacao

Fase | Finesde Semana....... ... 36
TABLA 8 - Resumen Viajes Generados Proyecto: Urb. Palacios de Humacao

Fasell-DiadelaSemana................ooooiiiiii i i 40
TABLA 9 - Resumen Viajes Generados Proyecto: Urb. Palacios de Humacao

Fase ll-Finesde Semana.................ooii i 40
TABLA 10 - Resumen Volumen de Transito Generado Por Las Dos Fases

del Proyecto Durante Diade la Semana............................ ... R 41
TABLA 11 - Resumen Volumen de Transito Generado Por Las Dos Fases

Del Proyecto Durante el Sabado ... 41
TABLA 12 - Resumen Volumen de Transito Generado Por Las Dos Fases

Del Proyecto Durante el Domingo.............ooooiniiii i 42
TABLA 13 - Niveles de Servicio Para Intersecciones Con y Sin Semaforos ...............60

TABLA 14 - Demoras, Largo de Cola y Niveles de Servicio
Int. PR-3 y PR-923 - Condicion Existente ... 61

TABLA 15 - Demoras, Largo de Cola y Niveles de Servicio
int. PR-923 y Acceso al Aeropuerto de Humacao - Condicion Existente.. 63
TABLA 186 - Demoras, Largo de Cola y Niveles de Servicio int. PR-923 y PR-9923
Condicion Existente............. 64

v -



TABLA 17 - Demoras, Largo de Cola y Niveles de Servicio Int. PR-3 y PR-923
Condicion FUtUra. . 65
TABLA 18 - Demoras, Largo de Cola y Niveles de Servicio Int. PR-823 y
Acceso al Aeropuerto - Condicion Futura................... 67
TABLA 19 - Demoras, Largo de Cola y Niveles de Servicio Int. PR-823 y PR-9923
Condicion FUtUra. .. ... e 68
TABLA 20 - Demoras, Largo de Cola y Niveles de Servicio
int. PR-923 y Acceso 1, Cerca Km. 3.8, Urb. Palacios de Humacao
CondiCion FUTUFA ... ... e 69
TABLA 21 - Demoras, Largo de Cola y Niveles de Servicio
Int. PR-923 y Acceso 2, Km. 2.5, Urb. Palacios de Humacao

CondiCiON FULUMA ... ety aaenaen oes 71
TABLA 22- Demoras, Largo de Cola y Niveles de Servicio Int. PR-3 y la PR-923
Condicién Futura Proyectado a 10 AROS ... 73

TABLA 23 - Demoras, Largo de Cola y Niveles de Servicio Int. PR-923 y el Acceso
al Aeropuerto de Humacao - Condicidn Futura Proyectado a 10 Afos ... 75
TABLA 24 - Demoras, Largo de Cola y Niveles de Servicio Int. PR-923 y PR-9923

Condicién Futura Proyectado a 10 AROS ..o 76
TABLA 25 - Demoras, Largo de Cola y Niveles de Servicio Int. PR-923 y el

Acceso 1 de la Urb. Palacios de Humacao — Proyectado a 10 Afios ...... 77
TABILA 26 - Demoras, Largo de Cola y Niveles de Servicio Int. PR-923 y el

Acceso 2 Urb. Palacios de Humacao - Proyectado a 10 Afos ................ 79

DIAGRAMAS
DIAGRAMA 1 - Resumen Grafico Afluencia de Transito Int. PR-3 y PR-823 ............ 13
DIAGRAMA 2 - Resumen Gréfico Afluencia de Transito Int. PR- 923 y
ACCES0 ACTOPUETIO .o 16

DIAGRAMA 3 - Resumen Grafico Afluencia de Transito Int. PR-923 y PR-9923...... 19
DIAGRAMA 4 - Resumen Grafico Afluencia de Transito — Hora Pico
Int. PR-3 y PR-923 - Condicion Existente ..................................... 24



DIAGRAMA 5 - Resumen Grafico Afluencia de Transito — Hora Pico

Int. PR-923 y Acceso Aeropuerto - Condicion Existente ..................

DIAGRAMA 6 - Resumen Grafico Afluencia de Transito — Hora Pico
Int. PR-753 y PR-9923 — Condicién Existente ..................................

Vi -



ESTUDIO DE TRANSITO
PROYECTOS: PALACIOS DE HUMACAO
PR-923, KM. 2.5, BO. BUENA VISTA
HUMACAO, PUERTO RICO

I. INTRODUCCION

1.

La empresa VRM se propone desarrollar el Proyecto Palacios de Humacao,

dentro de la jurisdiccion del Municipio de Humacao.

El Ing. José A Meléndez es el encargado de preparar los planos correspondientes

para esto proyecto.

Como parte de los requisitos que el Gobierno establece para este tipo de
proyecto, la Junta de Planificacién consultd varias agencias. La Autoridad de
Carreteras y Transportacion, en carta fechada el 2 de agosto de 2008, sefial6 lo

siguiente:;
a. Dada la magnitud del proyecto propuesto se requiere que se prepare un
estudio en donde se evaluen las condiciones del transito presente y futuro

en el sector de influencia del proyecto.

b. Determinar el impacto que el mismo tendra en ef sistema vial que le sirve

de acceso.

c. Considerar el efecto de otros proyectos propuestos en el area.

d. Necesidad de la instalacion de sistemas de semaforos en el sector.

e. Incluir en los planos las mejoras que se deben proveer en el sisterna vial

para mantener un nivel de servicio adecuado en el sector.



f. Darle especial consideracion a los accesos que serviran a este proyecto.
Los mismos tienen que cumplir con el Reglamento para el Control de

Accesos a las Vias Publicas de Puerto Rico, vigente.

3. Mediante este estudio se pretende cumplir con el requisito de la Autoridad de
Carreteras y Transportacion. Se determinara el nivel de servicio presente y futuro
de las vias de acceso a los proyectos y se someteran recomendaciones para
mitigar el incremento en el volumen de transito que generaria este proyecto

propuesto o0 para mejorar la seguridad en el sector bajo estudio, de ser necesario.

4. En la preparacidon de este estudio se tom6 en consideraciéon los documentos

siguientes:

a. Memorial explicativo de proyecto.

b. Planta del proyecto.

c. Copia de la carta de la Autoridad de Carreteras y Transportacion fechada

el 2 de agosto de 20086, relacionadas con este asunto.



1. METODOLOGIA

A. Realizar inspeccion de campo para observar el movimiento vehicular en el sector

bajo estudio.

B. Realizar inventario de los generadores de transito a lo largo de las vias de

accesos a los proyectos.

C. Descripcidn de las condiciones de transito existentes en el sector donde se

propone realizar el proyecto.

D. Descripcion de las vias que dan acceso al proyecto.

E. Determinar el volumen de transito que circula actualmente por las calles que dan
acceso al proyecto. Para esto es necesario realizar conteos de vehiculos de

6:00 a m — 6:00 p m en [as intersecciones siguientes:

a. PR-3yPR-923.

b. PR-923 y Accesc a la Urb. Mansiones del Caribe y el Aeropuerto de
Humacao.

c. PR-923y PR-9923.

F.  Determinar la hora pico de la mafnana y de la tarde para todas ias vias antes

mencionadas.

G. Determinar, mediante analisis de capacidad computarizado, el nivel de servicio

existente en todas ias intersecciones antes indicadas.

H. Determinar el volumen de transito que generaran los proyectos y como éstos se

distribuiran durante las horas pico de la manana y tarde.



Determinar, mediante andlisis de capacidad computarizado, el nivel de servicio
resultante luego de afadirle al volumen existente, el volumen de transito

generado por este proyecto.

Comparar los niveles de servicios y las demoras actuales y futuras para

determinar si el cambio es significativo o no.

De resultar positivo, someter recomendaciones para mitigar el incremento en el

volumen de transito o para mejorar la seguridad en el sector bajo estudio.

Analizar la cantidad y clasificacion de los espacios para estacionamiento, para

determinar si éstos cumplen con los requisitos establecidos.

Evaluar los disefios de los accesos al proyecto para determinar si los mismos
cumplen con el Manual de Control de Accesos para las Vias Puablicas de Puerto

Rico.

Considerar el efecto de otros desarrollos, si alguno, propuestos o en

construccion dentro del sector de influencia del proyecto.

Determinar, mediante analisis de capacidad computarizado, el nivel de servicio
resultante luego de distribuir el volumen de transito generado por este proyecto,
mas el volumen de transito generado por cualesquiera otros proyectos dentro

del area de influencia,

Determinar, mediante analisis de capacidad computarizado, el nivel de servicio
resultante en el inciso antertor, proyectado al afio estimado de apertura de!

proyecto.



V.

Comparar las demoras existentes con las futuras en todas las intersecciones
donde se realicen fos conteos de vehiculos y determinar si estas Ultimas son

aceptables por el Departamento de Transportacion y Obras Publicas.

Determinar las mejoras geométricas que deben proveerse, si alguna, para

mantener un nivel de servicio adecuado en las vias de acceso al proyecto.

Realizar analisis de capacidad en los accesos propuestos al proyecto y
determinar si éstos se ajustan ai Reglamento para el Control de Accesos a las

Vias Publicas de Puerto Rico.
Cumplir con las "Guias Para La Preparacién de Estudios Operacionales de
Accesos y de Transito Para Puerto Rico”, aprobada por la ACT el 22 de

diciembre de 2004.

Analizar la sefalizacion y el marcado de pavimento existente en el sector bajo

estudio.

Conclusiones

W. Recomendaciones



ill. LOCALIZACION Y CORDON DE ESTUDIO
A. Localizacién
El proyecto se desarrollara en una finca de 181.56858 cuerdas ubicadas en la
carretera estatal PR-923, a lo largo de los Kms. 2.5 al 3.8, Barrio Buena Vista en el

Municipio de Humacao.

En el Mapa Oficial de Transportacién de Puerto Rico, preparado por la Autoridad de
Carreteras y Transportacion, el lugar en cuestion corresponde aproximadamente a la
latitud 18° 08", longitud 65° 50°. Ver Figura 1.

B. Cordon de Estudio
Los limites para este estudio son los siguientes:
Lado Norte - PR-3
tado Sur - Comunidad Buena Vista
Lado Este - Eastern Sugar Association
Lado Qeste - PR-923



FIGURA 1 - LOCALIZACION




V. DESCRIPCION DEL PROYECTO
A. General
1. El proyecto consiste en la construccion de 948 unidades de vivienda, de las

cuales 496 seran de interés social.
2. La cabida minima del soiar sera de 300 metros cuadrados.

3. El proyecto se desarrollara en una finca de 181.56858 cuerdas ubicadas en la
carretera estatal PR-923, entre los Kms. 2.5 al 3.8, Barrio Buena Vista en el

Municipio de Humacao.

4. Este proyecto se desarrollara en dos (2) fases o etapas. La primera fase
corresponde a las 496 residencias de interés social, las cuales estaran en la

parte sur del desarrollo.

5. Cada fase tendra su control de accesoc independiente con su caseta para el

guardia de seguridad.

8. En la Tabla 1 se desglosan las 948 viviendas unifamiliares por fases.

TABLA 1
NUMERO RESIDENCIAS POR FASES
FASES NUM. RESIDENCIAS
1 496
2 452
TOTAL 948

7. Las residencias seran de tres (3) y cuatro (4) dormitorios; uno (1) y dos (2)
bafios; sala, comedor, cocina y marquesina sencilla o doble dependiendo de Ia

fase donde se construya.

8. Cada fase del desarrollo contara con facilidades recreativas.



9. Se estima que el desarrollo total del proyecto tendrd una duracion de nueve

(9) anos.

10.A lo largo de la PR-923 se dajara una franja de terreno de 20.00 metros de

ancha a ser sembrada con arboles para mitigar los ruidos de la carretera y los
posibies malos olores que pudieran surgir del vertedero localizado al frente del

proyecto.

B. Especifico

1.

De la planta del proyecto podemos observar que un canal abierto (Quebrada)

divide la finca de este proyecto.

. Cada fase tendra su acceso por la PR-923. El primero, para las 496

residencias de interés social, estara cerca del Km. 3.8. El segundo estara

alineado con el acceso a la Ready Mix Cemex de P. R. en el Km. 2.5.

La seccion tipica en ambos accesos es de 20.60 metros, divididos en 14.60 de
rodaje, 1.50 de acera y 1.50 de area de siembra en ambos lados de la via

publica.

Tanto la primera fase como la segunda fase de la Urb. Palacios de Humacao
tendria un total de 17 vias publicas cuya seccion tipica es de 13.00 metros,

mas el acceso de 20.60 metros.



V. ANALISIS DE TRANSITO

A. Conteo de Vehiculos

El jueves 30 de agosto de 2007 se llevaron a cabo conteos de vehiculos en las

intersecciones siguientes:

1. PR-3y PR-923

2. PR-923 y la calle que da acceso al aeropuerto y a la Urb. Mansiones
del Caribe.

3. PR-923 Y PR-9923

Los mismos cubrieron el periodo de tiempo de 6:00 a. m. - 6:00 p. m. Dentro de
este tiempo esta la hora pico o sea la de mayor movimiento vehicular. Esta es la
hora que se usa para realizar los analisis de capacidad. En los conteos se tabula

el volumen vehicular cada 15 minutos.

En la Tabla 2 se resume el conteo realizado en el cruce de la PR-3 y la PR-923.
En el Diagrama 1 se visualiza el volumen de transito para los diferentes

movimientos que se permiten en este cruce.

En la Tabla 3 se resume el conteo realizado en el cruce de ia PR-753 y la calle
que da acceso a la Urb. Mansiones del Caribe y el aeropuerto. En el
Diagrama 2 se visualiza el volumen de transito para los diferentes movimientos

que se permiten en este cruce.
En la Tabla 4 se resume el conteo realizado en el cruce de la PR-753 y la PR-

9923. En el Diagrama 3 se visualiza el volumen de transito para los diferentes

movimientos que se permiten en este cruce.
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TABLA 2
RESUMEN AFLUENCIA DE TRANSITG
iNT. PR-3 Y PR-923
HUMACAOQ, PUERTO RICO
Jueves 30/ Agosto / 07

PR-3 PR-3
o 4—m‘ B O - B o Iy

i : “©

b 5 \ =2glS

z £ s

"c" "cr "c"
ACCESO "B ACCESO "C" ACCESO "D~ r
FR-5 (Esie) FR-925 Fr-3 (Ueste) HORA PICO
PERIODO |lzquierda| Recto | TOTAL|TOTAL lzqui.erdaIDerech TOTAL |TOTAL Ref:to Dert?cha TOTAL | TOTAL T
Hacia C|Hacia D|15 MIN.| HORA | Hacia D |Hacia B Hacia B[ Hacia C|15 MIN.| HORA | PERIODO | VOL.
6:00-6:15 5 174 179 29 9 38 120 32 152 6:00-7:00 1922
6:15-5:30 8 197 205 46 15 61 2 23 144 6:15-7:15 2251
6:30-6:45 1 243 254 47 16 63 154 52 206 6:30-7:30 2649
6:45-7:00 13 284 07 835 44 15 59 m 204 60 264 766 6:45-7:45 3622
7:00-7:15 10 M8 358 75 29 104 189 47 236 7:00-8:00 3288
7:15-7:30 7 382 389 124 23 147 21% 61 272 7:15-8.15 3453
7:30-7:45 3 365 388 130 35 165 295 68 363 7:30-8:30 | 3474
7:45-8:00 7 369 376 1491 144 43 187 603 232 9 323 1184 7:45-8:45 3369
8:60-8:15 7 403 410 78 26 104 243 106 349 8:00-9:00 397
8:15-8:30 14 329 343 83 15 93 273 115 388 8:15-9:15 3129
8:30-8:45 14 278 292 71 19 90 283 126 409 8:30-9:30 3691
8:45-9:00 14 246 260 1305 74 18 92 384 239 123 362 1508 B:45-6:45 3048
9:00-9:15 22 282 4 76 17 93 264 134 398 9:00-10:00 3125
9:159:30 7 274 281 72 15 87 288 135 423 9:15-10:15 3183
9:30-9:45 12 241 253 90 12 102 252 139 391 9:30-10:30 3038
9:45-10:00 14 262 276 1114 88 21 109 391 27 137 408 1620 | 9:45-10:45 3192
10:00-10:15 1 262 273 91 23 114 283 183 466 10:00-11:00 | 3168
10:15-10:30 15 254 269 86 9 95 218 124 KEVi to:15-11:15 | 3113
10:30-10:45 17 268 285 97 12 109 283 163 446 10:30-11:30 | 3252
10:45-11:00 15 22 244 1071 94 21 115 433 282 128 410 1684 | 10:45-11:45 | 3312
11:00-11:15 16 243 259 8B 25 113 288 137 426 11:00-12:00 | 3473
11:15-11:30 13 250 263 92 26 118 308 156 464
11:30-11:45 18 263 281 87 3 118 316 185 501
11:45-12:00 21 273 284 1097 90 KK} 123 472 319 194 513 1904
Sub-Totales | 294 6719 | 7013 | 7013 | 1996 | 508 | 2504 | 2504 | 5937 | 2719 | 8656 | 8656
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TABLA 2
RESUMEN AFLUENCIA DE TRANSITO
INT. PR-3 Y PR-923
HUMACAQ, PUERTO RICO
Jueves 30 f Agosto / 07

PR-3

PR-3
o 4——311:: B o d— g [
o

5
4"
uon b
ACCESO 'B" ACCESO "C” ACCESO "D"
PR-3 (Este) FR-Y23 PR-3 (Leste) HORA PICO
PERIODO [lzquierda] Recto |TOTAL|TOTALllzquierda|Derechd TOTAL [TOTALl Recto |Derecha| TOTAL| TOTAL
Hacia C|Hacia D|15 MIN.| HORA | Hacia D [Hacia B| 15 MIN. | HORA| Hacia B | Hacia C|15 MIN.| HORA | PERIODO | VOL.
aem b e R e
12:00-12:15 24 290 314 92 34 126 325 205 530 12:00-1:00 | 3853
12:15-12:30 11 280 291 113 2 142 342 %2 544 1245115 | 3636
12:30-12:45 9 284 293 114 17 131 253 133 386 12:30-1306 | 3512
12:45-1:00 14 289 303 1201 150 24 174 573 278 141 418 1879 | 12:45-1:45 | 3626
1.00-1:15 15 352 367 147 bl 168 276 142 418 1:00-2:00 3547
1:15-1:30 8 325 333 102 19 121 248 153 399 1:15-2:15 3586
1:30-1:45 18 381 399 1M 17 118 286 121 407 1:30-2:30 3562
1:45-2:00 20 230 250 | 1349 112 17 129 536 283 155 438 1662 | 1:45-2:45 3640
2:00-2:15 14 347 36t 98 26 124 341 166 507 2:00-3:00 3722
2:15-2:30 19 27 290 87 13 100 301 138 438 2:15-3:15 arzy
2:30-2:45 14 308 a2 157 i) 171 340 168 508 230-3:30 | 3897
2:45-3.00 43 313 356 1330 92 16 108 503 290 145 435 1889 | 2:45-3:45 3874
3:00-3:15 2 305 331 109 26 135 345 186 531 300-4:00 | 3048
3:15.3:30 13 348 361 90 2 114 323 201 524 3154015 | 3962
3:30-3:45 17 57 374 18 13 k| 392 182 574 3:30-4:30 3046
3:454:00 19 307 326 1392 52 9 61 341 370 216 586 2215 | 345445 3990
4:00-4:15 13 03 316 84 19 103 363 229 592 4:00-5:00 3044
4:15-4:30 15 326 M 125 16 141 323 178 501 4:15-5:15 | 3996
4:30-4:45 20 302 322 2 2 119 382 200 582 4:30-5:30 3893
4:45-5:00 21 278 298 | 1278 109 20 129 492 313 186 459 | 2174 | 445545 | 3740
5:00-5:15 17 313 330 142 35 177 345 211 556 500-6:00 | 3585
5:15-5:30 23 289 3t2 98 2% 127 275 166 443 5:15-6:15 2522
5:30-5:45 14 280 204 104 22 126 279 171 450
5:.45-6:00 14 277 291 1227 73 38 111 541 218 152 370 1817
6:00-6:15 0 0 0
6:15-6:30 0 0 0 0 0 0
Sub-Totales | 421 7356 | 7777 | 7777 | 2467 | 519 | 2986 | 2986 | 7489 | 4147 | 11636 | 11636
TOTALES 715 | 14075 | 14790 | 14790] 4463 | 1027 | 5490 | 5490 | 13426 | 6866 | 20292 | 20292
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DIAGRAMA 1: RESUMEN GRAFICO DE AFLUENCIA DE TRANSITO
INTERSECCION PR-3 Y PR-923

CONDICION EXISTENTE

Analista: Marcos Bandas Acosta

Tipo de Area: Zona Urbana

Agencia: Traffic Engineer Consultant Jurisdiccion:  Municipio de Humacao
Periodo: 6:00 AM - 6:00 PM Fecha: Jueves 30 de agosto de 2007
Proyectc Estudio Transite Palacics de Humac: Clima: Nublads
E/W St: PR-3 N/S St PR-923
ACCESO "A"
0
)
=
2 mil
0 0
PR-3 PR-3
(Qeste) 0 0 0 (Este)
0 A
— 18,538 | 14,075 14,780 T
a o
£ 4,463 ¢
3 | 38,830 T 2
g | % ~ 29,243 g
0
S g
L] 20,292 13,426 14,453
\-.V —— 1,027
6,866 0 715 E
US) 7,581 5,490
o |
o4
P
v
a HHHHEE
ACCESO "¢
ACCESOS ENTRAN SALEN TOTALES
A 0 0 0
B DE PR-3 (ESTE) 14,790 14,453 29,243
C DE PR-923 (SUR) 0,490 7,581 13,071
D DE PR-3 (OESTE}) 20,282 18,538 38,83C
TOTALES 40,572 40,572 81,144
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TABLA 3
RESUMEN AFLUENCIA DE TRANSITO
INT. PR-923 ¥ ACCESO AEROPUERTO HUMACAO
HUMACAQ, PUERTO RICO
JUEVES 30/ AGQOSTC /07

van 1': npn u g

T
-4

B8 | B
PR-923 2 PR-823 PR-923 A
e ot “pe
v © | Q)
‘ | § v| 8
| o
| o °
g an

ACCESO "A" ACCESO"C" ACCESO "D HORA PICO

Acceso Aeropuerto (Norte) PR-923 {Sur} pr-923 (Oeste)

PERIODO | Fecte | Derocha| TOTAL | TOTAL Jizquierda| Rects | TOTAL | TOTAL | quieeda | Deecha | TOTAL] TOTAL

Hacia C | 15MIM | HoRa | Hacia C | Hecia A | 156 | HORA | Hecia A | Haca B[S MIN | HORA | PERICDC | vOL.

1
=Y
I
o
s
n
-
©
B
na
)
P
B
o
&

:
.

kS ] a2 3 g 48 152 21 73 &4 Fa57 45

44 &0 68 3 76 12 4 58 7:00-8:00| 871

5 54 () 3 97 4 62 [Nl 865

7 A4S0 E 4 211 119 2 2 | 43 3 55 89 | 247 | 745845 | em2
800615 0 k| 5 7 75 16 52 | 68 b 544
530 18 1 7 i &8 17 39 5 81541 £09

ik
&
L
B

OlWwlw| ]l |0 |d | W

e
G
&
N
©
@
o
0
ki
&
-

T
x
-
(% I S
=3
;
oo
"

267 9 7 | 207 | gasgas | s

S00-015 1 18 18 44 ! 45 42 58 GO0-1000 47
gizam | o 17 17 48 5 51 17 It i 9151095 | 484
I HG A 2 16 18 % 4 40 14 5 G4 L
5.45-10:00 1 20 21 75 40 9 40 3 % i 223 | oasioas | ey

GRESTS 9 y 1 0 39 " 47 54 0151115 398

10:30-10:45 1 9 10 i} 1 L2 10 34 44 1030-91:30 403

10:45-11:00 0] i2 12 44 35 35 151 8 36 44 2722 14511 45 435

1 001115 1 15 4 1 42 11 12 53 11004200 477

1 K-1145 1 i4 15 38 2 40 13 5 65

11:45-12.00 2 16 i8 61 41 3 44 164 18 55 7 257

Sub-Totales 48 525 5713 513 1252 61 1313 | 1313 2rt 1045 | 1286 1285
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TABLA 3
RESUMEN AFLUENCIA DE TRANSITO
INT. PR-923 Y ACCESO AEROPUERTO HUMACAO
HUMACAOQ, PUERTO RICO
JUEVES 30/ AGQSTO F 07

A g W & "A*§

PR-923 PR-923 T PR-923 A| 2

PR-923

PR-923
-«

PR-923
1%

ne o e

ACCESQ"A" ACCESO"C" ACCESQ D" HORA PICO

Acceso Aeropuerto (Norte) PR-923 (Sur) pr-923 (Qeste}

PERIODO | Reclo | Dwocha | TOTAL | TOTAL izquierda | Recto | TOTAL| TOTAL | tzquierda | Derecha | TOTAL| TOTAl

lacig B | Hacia C ] 15 MIN HORA | Hacia C | Hacia A | 15MIM.| HORA | Hacia A | Hacia B [ 15 MM | HORA | PERIODD VO

1:45-2100 7 K| 31 107 47 1 47 213 7 B3 80 203 1.45-245 656
7

N
3
")
5
my
>
-
w
==
K,
@D
0
S

(A o]

Z45-300 4 13 17 86 b 3 a1 253 s i ] 355 245-3:45 792

N
-
[
-
P
~
L=1 ~~
4
-l
=~
L=
3o

415430 3 586
0445 2 g 8 12 1 3 . az 706
4 45500 3 15 s a0 | 208 i | ame 713

1 18 19 76 49 5 54 232 29 48 75 3T

o
=
[=

Sub-Totales 66 385 45t 451 1387 61 1448 | 1448 460 1622 | 2082 2082

TQTALES 114 910 1024 1024 2633 122 27161 | 2761 fkil 2637 3368 3368
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DIAGRAMA 2: RESUMEN GRAFICO DE AFLUENCIA DE TRANSITO
INTERSECCION PR-923 Y ACCESO AL AEROPUERTO
CONDICION EXISTENTE

Analista: Marcos Bandas Acosta Tipo de Area: Zona Urbana
Agencia: Traffic Engineer Consultant Jurisdiccién: Municipio de Humacao
Periodo: 6:00 AM - 6:00 PM Fecha: Jueves 30 de agosto de 2007
Proyectc Estudio Transito Palacios de Hume Clima: Nublado
E/MVV St PR-923 N/S St PR-923
o ACCESO A"
w
=R 1,877
s o
55
<
z
2 < |
3
Q 1,024 853
PR-923 <
(Oeste) 731 | 122 0 (Este)
A
910
— 3,549 | © | 0 L_
z k z
X 2,639 o
? S o
w 6,917 \ I 0 UL.IJ}
8 "\\ ) 0 ]
< \ 2
—‘ 3,368 \ 0 [y R —
\/_,—5 0
2,637 114 0 a
% 2,751 2,761
@ | |
o™
3 |
x
o 5,512
ACCESO "C"
ACCESOS ENTRAN SALEN TOTALES
A DE ACCESO AEROPUERTO 1,024 853 1,877
B 0 0 0
C DE PR-923 (SUR) 2,761 2,751 5,512
D DE PR-923 (CESTE) 3,368 3,549 3,368
TOTALES 7,153 7.153 10,757
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RESUMEN AFLUENCIA DE TRANSITO

TABLA 4

INT. PR-923 ¥ PR-9923

HUMACAQO, PUERTC RICO
JUEVES 30/ AGOSTO ) 07

npn "
4 : |
"Dt - »B" D" & ——|EE8" D H__ > "B
PR-922 PR-9923 PR-923 FlR-8923 PR-923 PR-9923
ACCESO "A” ACCESO "B” ACCESQ “D"
PR-923 (NORTE}) PR-9923 (ESTE) PR-923 (Oeste) HORA PICO
PERIODO | tzquierda | Derecha | TOTAL | TOTAL pein | Derscha | TOTAL | TOTAL | |zquisds | Devscha | TOTAL | TOT
Hacis 8 | Macal | 15MIN A acia A | Hacia@ | 15MIN A cia G | HaciaA | 15MIN. | HORA 'ER W
FEFPREER g i
6:00-6:15 6 24 30 9 14 23 24 1 25 6°00-7:00 352
6.15-6:30 3 18 21 i6 17 33 19 3 22 §:15-7:15 428
6.30-6:45 3 31 34 12 22 34 26 5 31 8:30-7:30 505
6:45-7:00 5 25 30 115 13 12 25 115 38 6 44 122 | 6:45-7:45 609
7:00-7:1% 8 42 50 25 21 46 49 9 58 7:00-8:00 733
7:15-7:30 12 37 48 14 11 25 69 10 79 7:15-8:15 735
7:30-7:45 10 33 43 37 36 73 I Jnigh 13 a7 7:30-8:30 707
7:45-8.00 10 35 45 187 19 26 45 189 110 23 133 357 | 7:45-8:45 594
8:00-8:15 10 43 53 14 21 35 49 19 68 8:00-9.C0 442
8:15-8:30 14 36 50 8 18 24 38 13 51 8:15-9.15 383
8:30-8:45 3 23 26 & 8 14 43 7 50 8:30-9:30 346
8:45-9:00 3 16 19 148 & 12 18 91 30 4 34 203 | 8:45-8:45 331
9:00-9.15 6 29 35 14 12 26 33 3 36 9:00-10:00 355
9:15-9:30 7 24 31 7 11 18 az 7 39 9:15-10:15 365
9:30-9:45 8 35 41 5 3 8 17 9 26 $:30-10:30 366
8:45-10:60 12 28 40 147 11 11 22 74 26 7 33 134 | 9:45-10:45 381
10:00-10.15) 12 32 44 13 5 18 38 7 45 10:00-11:00 399
10:15-10:30 6 27 33 ] 8 18 30 10 40 10:15-11:15 397
10.30-10:45 30 37 8 11 19 34 10 44 10:30-11:30 407
10:45-11:00 8 28 36 150 9 9 18 71 36 13 49 178 [10:45-11:449 417
11:00-11:15) 10 33 43 7 7 14 31 17 48 11:00-12:00 433
11.15-11:30 7 30 37 10 10 20 28 14 42
| 11:30-11:45] 11 3z 43 10 19 31 17 48
11:45-12:00p 12 36 48 171 12 21 74 31 19 50 188
Sub-Totales| 191 727 918 918 291 323 614 614 936 245 1182 | 1182
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TABLA 4
RESUMEN AFLUENCIA DE TRANSITO
INT. PR-923 Y PR-9923
HUMACAQ, PUERTO RICO
JUEVES 30/ AGOSTO/ 07

opn p
il %‘ A %‘ 4 "
1
"Dt - »B" D" ...J —[ezs 0" |— > g
7|'-'R-92E PR-9923 -F'Fc 923 FR-9923 -PR—923 FH-8923
ACCESO "A” ACCESC "B” AGCCESO "D
PR-923 (NORTE) PR-3923 (ESTE) PR-923 (Oeste} HORA PICO
PERIODO s .ﬁ.a-‘-;"‘-.;l TOTAL | TOT Rec Deecha | TOTA TOTAL | tzowewcs | Derecha | TOTAL | TOTA
Hacia B | HeciaC | 15 MIN HHOEA, Hacia & Hacia B 5M HORA Hama C Hacia A 15 M HOF 3 W
',‘p.'m.____, it b Rl i s A
12:00-12:15 18 48 64 14 14 28 52 10 62 12:00-1:00 474
12:156-12:30 3 40 43 7 12 19 53 9 62 12:15-1:15 484
12:30-12:45 13 4z 55 9 12 21 57 3 60 12:30-1306 439
12:45-1:00 3 19 22 184 8 5] 14 82 20 4 24 208 |12:45-1:45 411
1:00-1:15 15 42 57 11 13 24 46 17 63 1:00-2:00 4401
1:15-1:30 8 37 43 7 13 20 30 &] 36 1:15-2:15 522
1:30-1:45 5 31 36 7 10 17 42 13 55 1:30-2:30 521
1:45-2:00 9 49 58 104 7 12 19 80 47 16 63 217 1:45-2:45 580
2:00-2:15 12 61 73 13 kN 30 61 11 72 2:00-3:00 638
2.15-2:30 9 24 33 13 5 18 37 10 47 2:15-3:15 726
2:30-2:45 17 43 60 15 14 28 685 i3 78 2:30-3:30 754
2:45-3:00 156 67 82 248 18 17 33 110 56 27 83 280 |2:45-3:45 766
3:00-3:15 23 70 93 18 5 23 108 38 147 3:00-4:00 689
3:15-3:30 22 39 61 5 7 12 42 11 53 3:15-4:15 533
3:30-3:45 17 57 74 9 15 24 71 10 81 3:30-4:30 554
3.45-4:00 11 35 50 278 11 7 18 77 38 15 53 334 | 3:45-4:45 515
4.00-4:15 ik 38 49 4 2 B 34 18 52 4:00-5:00 622
4:15-4:30 23 53 76 16 4 20 42 g 51 4:15-5:15 707
4:30-4:45 19 54 73 G 5 11 40 16 56 4:30-5:30 694
4:45-5:00 33 81 114 312 14 12 26 63 66 22 88 247 | 4:45-5:45 840
5.00-5:15 16 82 a8 17 12 29 48 17 65 5:00-6.00 500
5:156-5:30 17 35 52 16 13 29 39 14 53 5:15-6:15 308
5:30-5:45 13 22 a5 G 8 17 22 12 34
5:45-6:00 17 16 33 218 8 G 14 89 26 15 41 193
6.00-6:15 0 0 0 0 0 0
Sub-Totale 347 1087 | 1434 1434 266 235 501 501 1143 336 1479 1479
TOTALES 538 1814 | 2352 2352 557 558 11 1‘5 1115 2079 582 2661 2661
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DIAGRAMA 3: RESUMEN GRAFICO DE AFLUENCIA DE TRANSITO

Analista: Marcos Bandas Acosta

Agencia: Traffic Engineer Consultant

INTERSECCION PR-923 Y PR-9923
CONDICION EXISTENTE

Tipo de Area: Zona Urbana

Jurisdiccion: Municipio de Humacao

Periodo: 6:00 AM - 6:00 PM Fecha: Jueves 30 de agosto de 200°
Proyectc Estudio Transito Palacios de Hume Clima: Nublado
E/W St: PR-923 Y 9923 N/S St PR-923
ACCESO "A"
. 4,989
=
= S ‘ ,
A — °
2,352 2,637
PR-923 PR-9923
{Oeste) ng o 558 (Este)
1,814
{ 2,371 557 1,115
o : 0
4| 5,032 \ 2235 | @
S B 538 o
=4 \ <
1 2,661 \ 582 | 1,120 ||
/f—» 0
1] 8§
0
0
ACCESO "C"
ACCESOS ENTRAN SALEN TOTALES
A DE PR-923 (NORTE) 2,352 2,637 4,989
B DE PR-9923 (ESTE) 1,115 1,120 2,235
C 0 0 0
D DE PR-923 (OESTE) 2,661 2,371 5,032
TOTALES 6,128 6,128 12,256
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FIGURA 2 — DISTRIBUCION TRANSITO EXISTENTE SECTOR BAJO ESTUDIO
6:00 AM — 6:00 PM
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De los conteos llevados a cabo de 6:00 a.m. — 6:00 p. m. y de los Diagramas 1 al 3

podemos resumir [o siguiente:

1. Interseccion PR-3 Y PR-923
a. El volumen de transito por el accese sur (PR-923) que entr6 a la interseccion
fue de 5,490 vehiculos y de 7,581 en direccidon contraria para un total de
13,071. De los 5,490, un total de 4,463 (81.29%) realizaron el viraje hacia la
izquierda en direccion hacia Humacao y 1,027 (18.71%) viraron hacia la

derecha en direccion hacia Naguabo. Ver Diagrama 1.

b. El volumen de transito por el acceso este de la PR-3 que entrd a la
interseccion fue de 14,790 vehiculos y de 14,453 en direccion contraria para
un total de 29,243 vehiculos. De los 14,790, un total de 715 (4.83%)
realizaron el viraje a la izquierda hacia la PR-923 y 14,790 continuaron recto

en direccién hacia Humacao. Ver Diagrama 1.

¢. El volumen de transito por el acceso oeste de la PR-3 que entré a la
interseccion fue de 20,292 vehiculos y de 18,538 en direccion contraria para
un total de 38,830. De los 20,292, un total de 13,426 continuaron recto en
direccion hacia Naguabo y 6,866 (33.84%) viraron a la derecha hacia la PR-
923. Ver Diagrama 1.

2. Interseccion PR-923 y Acceso a la Urb. Mansiones del Caribe y Aeropuerto
de Humacao

a. El volumen de transito por el acceso norte de ia calle hacia la Urb.

Mansiones del Caribe y el aeropuerto que entré a la interseccion fue de 1,024

vehiculos y de 853 en direccion contraria para un total de 1,877. De los

1,024, un total de 114 (11.13%) continuaron recto hacia la PR-923 y 910

(88.87%) viraron a la derecha en direccidon hacia la PR.3. Ver Diagrama 2.
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b. El volumen de transito por el acceso sur de la PR-923 que entré a la
interseccién fue de 2,761 vehicuios y de 2,751 en direccion contraria para un
total de 5,512. De los 2,761, un total de 122 (4.42%) continuaron recto en
direccién hacia la Urb. Mansiones del Caribe y el aeropuerto y 2,639

(95.58%) viraron a fa izquierda hacia la PR-923. Ver Diagrama 2.

c. El volumen de trénsito por el acceso oceste de la PR-923 que entré a la
interseccion fue de 3,368 vehiculos y de 3,549 en direccién contraria para un
total de 6,917 vehiculos. De los 3,368, un total de 731 (21.70%) realizaron el
viraje a la izquierda hacia la Urb. Mansiones del Caribe y el aeropuerto y
2,637 (78.30%) viraron a la derecha. Ver Diagrama 2.

3. Interseccién PR-923 y PR-9923
a. El volumen de transito por el acceso norte de la PR-923 que entr6 a Ia
interseccion fue de 2,352 vehiculos y de 2,637 en direccion contraria para un
total de 4,989. De los 2,352, un total de 538 (22.87%) viraron a la izquierda
hacia la PR-9923 y 1,814 (77.13%) viraron a la derecha continuando por la
PR-923. Ver Diagrama 3.

b. Ei volumen de transito por el accesc este de la PR-9923 que entré a la
interseccién fue de 1,115 vehiculos y de 1,120 en direccidn contraria para un
total de 2,235. De los 1,115, un total de 557 (49.96%) continuaron recto hacia
la PR-923 y 558 (50.04%) viraron a la derecha hacia la PR-923. Ver

Diagrama 3.

c. El volumen de transito por el acceso oeste de la PR-923 que entré a la
interseccion fue de 2,661 vehiculos y de 2,371 en direccion contraria para un
total de 5,032 vehiculos. De los 2,661 un total 2,079 (78.13%) realizaron el
viraje a la izquierda hacia la PR-923 y 582 (21.87%) continuaron recto hacia
la PR-9923. Ver Diagrama 3.
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B. Determinacién Hora Pico y Volumen de Transito
En la Gitima columna de las Tablas 2 al 4 se realizan los computos matematicos

para determinar la hora pico.

En los Diagramas 4 al 6 se muestran los diferentes movimientos de vehiculos
durante las horas pico de la mafiana y tarde en las intersecciones donde se
realizaron los conteos de vehiculos. En |la Tabla 6 se hace un resumen de las

horas pico de la mafiana y tarde con sus respectivos volimenes de transito.

TABLA 5
HORA PICO A MY P M Y VOLUMEN DE TRANSITO
.
VOLUMEN DE
INTERSECCIONES HORAS PICO TRANSITO
AM PM | AM | PM
1. PR.3Y PR-923 7:30-8:30 | 4:15-5:15 | 3,474 3,996

2. PR-923 Y ACCESO URB. MANSIONES DEL | 7:00—8:00 | 2:30 -3:30 871 811
CARIBE ¥ AEROPUERTO DE HUMACAO

3. PR-923Y PR-9923 7156 -8:15 | 2:45-3:45 735 766
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DIAGRAMA4: RESUMEN GRAFICO DE AFLUENCIA DE TRANSITO - HORA PICO

Analista: Marcos Bandas Acosta

Agencia:  Traffic Engineer Consultant

Periodo: 7:30-830AM 415-515P M

Fecha:

INTERSECCION PR-3 ¥ PR-923
CONDICION EXISTENTE

Tipo de Area: Zona Urbana
Jurisdiccidn:

Municipio de Humacao

Jueves 30 de ago. de 2007

Proyecto: Estudio Transite Palacios de Humacao Clima: Nublado
E/W St:  PR-3 N/S St: PR-923
ACCESO "A"
0
0
|
- :
PR-3 0 0 \ PR-3
(Oeste) 0 0 0 (Este)
0| o 0 \
0
0 wr
1,901 1,466 1,497
1,693] 1,219 1,292
o 435 | o
u‘”cj 3,324 474 “\\..\ 2,{3‘59 %
Wl3,831 0 2747 | Y
q 0 a
1,423 1,043] 1,162
2,138 i 1,363 1.455
| 119
// a2
380 | 0O 31
775 | © 73 g
411 554
848 566
XXX |Volumen A M | | 8
XXX [volumen P M T ¢ 3
965
1,414
ACCESOQ "C"
AGCESOS ENTRAN SALEN TOTALES
AM | PM AM | PM AM | PM
A 0 0 0 0 Q 0
B DE PR-3 (ESTE) 1,497 | 1,292 1,162 | 1,455 2,659 2,747
C DE PR-923 (SUR) 554 | 566 411 | 848 965 | 1,414
D DE PR-3 (OESTE) 1,423| 2,138 1,001 | 1,693 3,324 | 3.831
TOTALES 3,474 3,996 3,474 | 3,996 6,948 | 7,992
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DIAGRAMA 5: RESUMEN GRAFICO DE AFLUENCIA DE TRANSITO - HORA PICO
INTERSECCION PR-923 Y ACCESO AL AEROPUERTO

Analista: Marcos Bandas Acosta

CONDICION EXISTENTE

Tipo de Area: Zona Urbana

Agencia: Traffic Engineer Consultant Jurisdiccidén:  Municipio de Humacao
Periodo: 7.00-8:00AM,; 2:30-330P M Fecha: Jueves 30 de ago. de 2007
Proyecto: Estudio Transito Palacios de Humacao Clima: Nublado
E/W St PR-823 N/S St PR-923
ACCESO "A"
253 o
179 |5
>
Ii a
(=
[ @
<
211 42 b
o]
PR-923 70 109 8
(Oeste) 27 | 15 | o < (Este)
93 16 0
186 ; 4
57
584 0 ‘
360 | 0 }
o 398 | @
0 L i ¢
2 831 303 P 0 8
3] \ O
< 0 <
247 \ 0
422 \ 0
: 0
! 0
220 25 0 |
329 13 0 .
245 413
342 319 X
XXX {Volumen A M ] @
XXX [Volumen P M | §
658 'd
o-
661
ACCESO"C"
ACCESOS ENTRAN SALEN TOTALES
AM | PM AM | PM AM | PM
A DE CALLE ACCESO AL AEROPUERTY 211 70 42 109 253 | 178
B 0 0 0 0 0 0
C DE PR-823 (SUR) 413 | 319 245 | 342 658 | 661
D DE PR-923 (OESTE) 247 | 422 584 360 831 782
TOTALES 871 | 811 871 | 811 1,742 (1,622
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DIAGRAMA 6: RESUMEN GRAFICO DE AFLUENCIA DE TRANSITO - HORA PICO

Analista: Marcos Bandas Acosta

INTERSECCION PR-923 Y PR-9923
CONDICION EXISTENTE
Tipo de Area:

Zona Urbana

Agencia:  Traffic Engineer Consultant Jurisdiccion:  Municipio de Humacao
Periodo:  7:15-8:15 AM Y 2:45 - 3:45 PM Fecha: Jueves 30 de ago. de 2007
Proyecto: Estudio Transito Palacios de Humacao Clima: Nublado
E/W St PR-923 Y 9923 N/S St PR-923
ACCESO "A"
586 I'J_’j N
632 B, @E
Z
s s
190 396 %
PR-923 310 322 o PR-9923
(Oeste) = 302 0 94 (Este)
E 278 | 0 | 44 \
148 (_,/ 4 & |
233 '
232 84 —| 178
281 48 2 92
b 0 2
o| 599 0 285 ;cg
G| 645 42 255 | 4
2 77 <
367 65 107
364 = 86 | 163
0
0
XXX |Volumen A M
XXX |Volumen P M
0
0
ACCESO "C"
ACCESOS ENTRAN SALEN TOTALES
AM [ PM AM | PM AM | PM
A DE PR-923 (NORTE) 190 | 310 396 | 322 586 | 632
B DE PR-9923 (ESTE) 178 | 92 107 | 163 285 | 255
c 0 0 4] 0 0 0
D DE PR-923 (OESTE) 367 | 364 232 | 281 599 | 645
TOTALES 735 | 766 735 | 766 1,470 | 1,532
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FIGURA 3 - DISTRIBUCION TRANSITO EXISTENTE HORAPICO A M
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FIGURA 4 — DISTRIBUCION TRANSITO EXISTENTE HORA PICOP M
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C. Via de Acceso
El proyecto tendra una (1) sola via de acceso, la PR-923. A continuacion analizamos

la condicidn existente de la misma.

1. PR-923
La PR-923 es una via puUblica bajo la jurisdiccion y conservacion del
Departamento de Transportaciéon y Obras Publicas (DTOP). Esta comunica la
parte norte de la PR-3 con Ia parte sur de la misma carretera en ef Municipio de
Humacao. Por su numeracion, la misma esta clasificada como una carretera

terciaria.

En el tramo comprendido entre ta PR-3 (norte) y el acceso al centro comercial,
hay cuatro carriles, dos (2) en cada direccién, separados por una isleta central.
En dicha isleta hay un carril para los virajes a la izquierda, tanto hacia el centro

comercial como hacia la PR-3.

Desde el acceso al centro comercial hacia el sur hasta el cruce con el acceso
hacia el aeropuerto, la carretera PR-923 tiene dos (2) carriles, uno (1) en cada
direccion con paseos pavimentados en ambos lados de la via publica. Pavimento

en buenas condiciones con sus lineas de centro y de borde.

Desde la interseccion de la PR-923 y el acceso al aeropuerto hasta el cruce con
la PR-9923, el ancho de la superficie de rodaje es de 27 pies. La superficie de
rodaje esta en buenas condiciones, excepto algunos hoyos a lo largo de la
misma. E| proyecto esta ubicade en el Km. 2.5, zona rural, donde no hay acera ni
paseo. Desde el acceso al centro comercial hasta el acceso que tendra el
proyecto, no hay estructuras en ninguno de los lados de la via publica, excepto la
Ready Mix Cemex de P. R. cuyo acceso esta en el Km. 2.5, alineado con el

acceso a la segunda fase del proyecto.
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Del conteo de vehiculos realizado en el cruce de la PR-923 y el acceso a la Urb.
Mansiones del Caribe y el aeropuerto de Humacao, se desprende que durante las
doce (12) horas def conteo (6:00 am. — 6:00 p.m.), el volumen de vehiculos en
direccién hacia el sur de la PR-923 fue de 2,751 en direccion de norte a sur y
2,761 en direccion contraria para un total de 5,512. La hora pico en la mafana
resultd ser entre las 7:00 — 8:00 con un volumen de 413 vehiculos. La hora pico

en la tarde ocurrio entre las 2:30 - 3:30 con un volumen de 319 vehiculos.

En cuanto a la rotulacion faltan sefiales de precaucion (curva), velocidad maxima,
indicadores de ruta, sefales de destino, etc. El marcado de pavimento sdio
consiste de lineas de borde. No hay sefiales que indiquen |la velocidad maxima
para dicha carretera, excepto uno cerca del centro comercial que indica Velocidad

Maxima 25.

La PR-923 intercepta el Desvio Norte de la Autopista PR-53 y ésta a su vez
intercepta la PR-3 (Norte). La Urb. Palacios de Humacao estara localizada a unos
2.5 kilometros de 1a parte norte del Desvio de la Autopista PR-53, 1a cual conecta
con la PR-3 y la PR-30, y a unos 3.2 kilometros de |la porcion sur de la Autopista

PR-53 (cerca del la estacion de peaje de la PR-53).

D. Accesos al Proyecto

El proyecto tiene dos (2) accesos por la PR- 923. Estos son los siguientes:

1.

Acceso Por La PR-923, Cerca Del Km. 3.8

Este proyecto tendria un acceso por la PR-923, cerca del Km. 3.8. La seccion
tipica del mismo seria de 20.60 metros divididos en 14.60 de rodaje, acera de
1.50 y franja de siembra de 1.50 en ambos lados de la via. Los 14,60 metros
corresponden a cuatro (4) carriles de 3.65 cada uno; dos (2) carriles en cada

direccion.

El cruce del acceso con la PR-923 es uno cuya geometria es en forma de “T”. En

la PR-923 se realizarian las mejoras siguientes:
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a. Ensanche de la carretera a lo largo del proyecto hasta completar una

media seccion tipica de 7.50 metros

b. Carril de viraje a la izquierda de 3.05 metros de ancho, 60 metros de largo

y 15 de transiciéon.

c. Carril de aceleracion de 3.05 metros de ancho, 30 de largo y 15 de

transicion.

d. Carril de deceleracion de 3.05 metros de ancho, 30 de largo y 15 de

transicion.

e. Marcado de pavimento y sefializacion adecuada.

2. Acceso Por La PR-923, Cerca Del Km. 2.5
Este proyecto tendria un acceso por la PR-923, cerca del Km. 2.5. La seccién
tipica del mismo seria de 20.60 metros divididos en 14.80 de rodaje, acera de
1.50 y franja de siembra de 1.50 en ambos lados de la via. Los 14.60 metros
corresponden a cuatro (4) carriles de 3.65 cada uno; dos (2) carriles en cada

direccion.

El cruce del acceso con ta PR-923 es uno cuya geometria es en forma de “cruz”.
El mismo estaria alineado con el acceso a la Ready Mix Cemex de P. R. En la

PR-923 se realizarian las mejoras siguientes:

a. Ensanche de la carretera a lo largo del proyecto hasta completar una

media seccion tipica de 7.50 metros

b. Carril de viraje a la izquierda de 3.05 metros de ancho, 60 metros de largo
y 15 de transicion.
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c. Carril de aceleracion de 3.05 metros de ancho, 30 de largo y 15 de

transicion.

d. Carrit de deceleracién de 3.05 metros de ancho, 30 de largo y 15 de

transicion.
e. Marcado de pavimento y sefializacion adecuada.

E. Volumen de Transito Generado Por Este Proyecto
En los computos para calcular el volumen de
vehiculos que este proyecto generaria, usaremos los dato establecidos en el libro
“Trip Generation” Sexta Edicién, del Instituto de Ingenieros en Transportacion. El
proyecto residencial Palacios de Humacao contara con un total de 948 unidades. El

proyecto se desarrollard en dos (2) fases, segin se indica en la Tabla 1.

Los computos matematicos los haremos en forma independientes. Estos nos

demostraran la cantidad de viajes que cada fase generaria. Veamos:

1. Fase | — 496 Residencias.
1) Viajes Generados en un Dia de la Semana
La formula a usarse es: Ln (T) = 0.920 Ln (X) + 2.707
Donde:

X = Ndmero de unidades de vivienda ocupadas
T = Viajes generados

Ln (T) = 0.920 Ln (496) + 2.707
Ln (T) = 8.417049853

T=4524

Para 496 unidades de vivienda sencilla, el “Trip Genaration” establece que

durante las 24 horas de un dia de la semana, se generaria un total de
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4,524 viajes. De éstos, el 50%, o sea, 2,262 corresponden al volumen de

entrada y el 50%, o sea, 2,262 al volumen de salida.

2) Viajes Generados Durante Hora Pico A M Dia de la Semana
La formuia a usarse es: T = 0.700(X) + 9.477

Donde:
X = Nimero de unidades de vivienda ocupadas

T = Viajes generados

T=10.700 (496) + 9.477
T =357

Para 496 unidades de vivienda senciila, el “Trip Genaration” establece que
durante la hora pico en |la mafiana de un dia de la semana, se generaria un
total de 357 viajes. De éstos, el 25%, o sea, 89 corresponden al volumen

de entrada y el 75%, o sea, 268 al volumen de salida.

3) Viajes Generados Durante Hora Pico P M Dia de la Semana
La férmula a usarse es: Ln (T) = 0.901 Ln (X) + 0.527

Donde:
X = Numero de unidades de vivienda ocupadas

T = Viajes generados

Ln (T) = 0.901 Ln (496) + 0.527
Ln (T) = 6.11912491
T = 455

Para 496 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante la hora pico en la tarde de un dia de la semana, se generaria
un total de 455 viajes. De éstos, el 64%, o sea, 291 corresponden al

volumen de entrada y el 36%, o sea, 164 al volumen de salida.

4) Viajes Generados Durante Los Sabados



La formula a usarse es: Ln (T) = 0.956 Ln (X) + 2.540

Donde:
X = Numero de unidades de vivienda ocupadas

T = Viajes generados

Ln (T) = 0.956 Ln (496) + 2.540
Ln (T) = 8.473486586
T=4,786

Para 496 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante el sabado el proyecto generaria un total de 4,786 viajes
durante las 24 horas del dia. De éstos, el 50%, o sea, 2,393 corresponden

al volumen de entrada y el 50%, o sea, 2,393 al volumen de salida.

5) Viajes Generados Durante La Hora Pico Del Sabado
La formula a usarse es: T = 0.886 (X) + 11.065

Donde:
X = Numero de unidades de vivienda ocupadas
T = Viajes generados

T =0.886 (496) + 11.065
T =451

Para 496 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante la hora pico del sabado, se generaria un total de 451 viajes.
De éstos, el 54%, o sea, 244 corresponden al volumen de entrada y el

46%, o sea, 207 al volumen de salida.

6) Viajes Generados Durante El Domingo
La férmula a usarse es: T = 8.832 (X) -11.604

Donde:
X = Numero de unidades de vivienda ocupadas

T = Viajes generados
T =8.832 (496) — 11.604
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T =4,369

Para 496 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante el domingo, se generaria un total de 4,369 viajes. De éstos, el
50%, o sea, 2,185 corresponden al volumen de entrada y el 50%, o sea,

2,184 al volumen de salida.

7) Viajes Generados Durante La Hora Pico Del Domingo

8)

La formula a usarse es: T = 0.756 (X) + 23.815

Donde:
X = Namero de unidades de vivienda ocupadas
T = Viajes generados

T=0.756 (496) + 23.815
T=399

Para 496 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante la hora pico del domingo, se generaria un total de 399 viajes.
De estos, el 53%, o sea, 211 corresponden al volumen de entrada y el

47%, o sea, 188 al volumen de salida.

Resumen Viajes Generados — 496 Residencias - Fase |
En la Tabla 6 se indican los viajes que generara esta fase del proyecto

residencial durante un dia de la semana.
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TABLA 6

RESUMEN VIAJES GENERADOS
PROYECTO: URB. PALACIOS DE HUMACAC — FASE |

DiA DE LA SEMANA
(496 Residencias)

HORA PICO | |
ACCION | TOTALES & ADT

AM PM i
ENTRADA | 89 201 | 380 2262
SALIDA 268 164 432 2 262
TOTALES | 357 455 812 4,524

Nota: *ADT = “Average Daily Traffic” 0 Transito Promedio Diari¢

En la Tabla 7 se indican los viajes que generaria este proyecto residencial

durante los fines de semana.

TABLA 7

RESUMEN VIAJES GENERADQOS
PROYECTO: URB. PALACIOS DE HUMACAQ - FASE |

FINES DE SEMANA
(496 Residencias)

I
SABADO DOMINGO
[ HORA " HORA
ACCION | ADT | '‘gioo ADT | o
ENTRADA | 2392 | 244 2,185 211
. SALIDA | 2393 | 207 | 2184 188
| TOTALES | 4785 | 451 | 4369 399

Nota: *ADT = “Average Daily Traffic” o Transito Promedio Diario

2. Fase |l - Palacios de Humacao - 452 Residencias.
1) Viajes Generados en un Dia de la Semana
La formula a usarse es: Ln (T) = 0.920 Ln (X) + 2.707
Donde:
X = Numero de unidades de vivienda ocupadas
T = Viajes generados
Ln (T) = 0.920 Ln (452) + 2.707
Ln (T} = 8.331587605
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2)

3)

T=4153

Para 452 unidades de vivienda sencilla, el “Trip Genaration” establece que
durante las 24 horas de un dia de la semana, se generaria un total de

4,153 viajes. De éstos, el 50%, o sea, 2,076 corresponden al volumen de

entrada y el 50%, o sea, 2,077 al volumen de salida.

Viajes Generados Durante Hora Pico A M Dia de la Semana
La férmula a usarse es: T = 0.700(X) + 9.477

Donde:
X = Numero de unidades de vivienda ocupadas

T = Viajes generados

T =0.700 (452) + 9.477
T =326

Para 452 unidades de vivienda sencilla, el “Trip Genaration” establece que
durante la hora pico en la mariana de un dia de la semana, se generaria un
total de 326 viajes. De éstos, el 25%, o sea, 82 corresponden al volumen

de entrada y el 75%, o sea, 244 al volumen de salida.

Viajes Generados Durante Hora Pico P M Dia de la Semana
La fébrmula a usarse es: Ln (T) = 0.901 Ln (X) + 0.527

Donde:
X = Numero de unidades de vivienda ocupadas

T = Viajes generados

Ln (T) = 0.901 Ln (452) + 0.527
Ln (T) = 6.035427644
T=418

Para 452 unidades de vivienda sencillas, el “Trip Genaration” establece

que durante la hora pico en la tarde de un dia de la semana, se generaria
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un total de 418 viajes. De éstos, el 64%, o sea, 268 corresponden al

volumen de entrada y el 36%, o sea, 150 al volumen de salida.

4) Viajes Generados Durante Los Sabados
LLa formula a usarse es: Ln (T) = 0.956 Ln (X) + 2.540

Donde:
X = Numero de unidades de vivienda ocupadas
T = Viajes generados

Ln (T) = 0.956 Ln (452) + 2.540
Ln (T) = 8.384680164
T = 4,380

Para 452 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante el sabado el proyecto generaria un total de 4,380 viajes
durante las 24 horas del dia. De éstos, ef 50%, o sea, 2,190 corresponden

al volumen de entrada y el 50%, o sea, 2,190 al volumen de salida.

5) Viajes Generados Durante La Hora Pico Del Sabado
La férmula a usarse es: T = 0.886 (X} + 11.065

Donde:
X = Namero de unidades de vivienda ocupadas
T = Viajes generados

T =0.886 (452) + 11.065
T=412

Para 452 unidades de vivienda sencillas, el “Trip Genaration” estabiece
que durante la hora pico del sabado, se generaria un total de 412 viajes.
De éstos, el 54%, o sea, 222 corresponden al volumen de entrada y el

46%, o sea, 190 volumen de salida.
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6) Viajes Generados Durante El Domingo

7)

8)

La formula a usarse es: T = 8.832 (X} -11.604

Donde:
X = Ndmero de unidades de vivienda ocupadas
T = Viajes generados

T = 8.832 (452) — 11.604
T = 3,980

Para 452 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante el domingo, se generaria un total de 3,980 viajes. De estos, el
50%, o sea, 1,990 corresponden al volumen de entrada y el 50%, o sea,

1,990 al volumen de salida.

Viajes Generados Durante La Hora Pico Del Domingo
La formula a usarse es: T = 0.756 (X) + 23.815
Donde:

X = Numero de unidades de vivienda ocupadas
T = Viajes generados

T = 0.756 (452) + 23.815
T = 366

Para 452 unidades de vivienda sencillas, el “Trip Genaration” establece
que durante la hora pico del domingo, se generaria un total de 366 viajes.
De éstos, el 53%, o sea, 194 corresponden al volumen de entrada y el

47%, o sea, 172 al volumen de salida.

Resumen Viajes Generados Por La Urb. Palacios de Humacao — 452

Residencias — Fase Il.

En la Tabla 8 se indican los viajes que generara este proyecto residencial

durante un dia de la semana.
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TABLA 8

RESUMEN VIAJES GENERADOS
PROYECTQO: URB. PALACIOS DE HUMACAQO —~ FASE Il

DiA DE LA SEMANA
(452 Residencias)

ACCION HORA PICO TOTALES | ADT |
AM PM |
ENTRADA | 82 268 350 | 2,076
| SALDA | 244 150 a4 | 2,077
_ TOTALES 326 418 744 | 4153 |

Nota: *ADT = “Average Daily Traffic” o Transita Promedio Diario

En la Tabla 9 se indican los viajes que generaria este proyecto residencial
durante los fines de semana.

TABLA 9

RESUMEN VIAJES GENERADOS
PROYECTO: URB. PALACIOS DE HUMACAO — FASE I

FINES DE SEMANA
(452 Residencias)

r SABADO DOMINGO J
HORA [ HORA |
| ACCION ADT PICO ADT | oiep |
1
| ENTRADA | 2190 222 1,990 194 |
-
| _SALIDA 2,190 190 1,990 172
| TOTALES | 4,380 412 | 3980 | 366

Nota: *ADT = "Average Daily Traffic” o Transito Promedio Diario

F. Resumen Transito Generado Por Las Dos Fases Del Proyecto

En la Tabla 10 se hace un resumen del volumen de transito generado por las dos
(2) fases del proyecto. En la misma se indica el volumen de transito que hay que

distribuir durante las horas pico de la mafiana y tarde de un dia de la semana.
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TABLA 10

RESUMEN VOLUMEN DE TRANSITO GENERADO POR LAS DOS FASES
DEL PROYECTO - DURANTE DIA DE LA SEMANA

FASES DEL NUM. ENTRADA SALIDA TOTALES

PROYECTO REG; | [ |
AM|PM ADT AM|PM | ADT |AM| PM | ADT

H 5
Fase ! Palacios de Humacao | 496 89 | 291 | 2,262 | 268 | 164 | 2,262 | 357 455 | 4,524
Fase Il Palacios de Humacao | 452 | 82 | 268 | 2,076 | 244 | 150 | 2,077 | 326 | 418 , 4,153

|

TOTALES 948 | 171 | 559 | 4,338 | 512 | 314 | 4,339 | 683 | 873 | 8,677
| | .

Nota: *ADT = “Average Daily Traffic” o Transito Promedio Diario

En ta Tabla 11 se hace un resumen del volumen de transito generado por las dos

(2) fases del proyecto. En la misma se indica el volumen de transito que hay que
distribuir durante el sabado.

TABLA 11
RESUMEN VOLUMEN DE TRANSITO GENERADO POR LAS DOS FASES
DEL PROYECTO DURANTE EL SABADO

f’ FASES NOM SABADO
PROYEGTO RES. (
| ENTRADA SALIDA | TOTALES
| ADT | HORA | aApT | HORA | ApT HORA
: PICO | PICO PICO
FASE I - Palacios de Humacao 496 2,392 244 2393 | 207 4,785 451
FASE Il - Palacios de Humacao | 452 2,190 222 2,190 190 4,380 412
TOTALES 948 | 4,582 | 466 | 4,583 | 397 9,165 863 |
| |

En la Tabla 12 se hace un resumen del volumen de transito generado por las DOS

(2) fases del proyecto. En la misma se indica el volumen de transito que hay que
distribuir durante el domingo.
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TABLA 12

RESUMEN VOLUMEN DE TRANSITO GENERADO POR LAS DOS FASES
DEL PROYECTO DURANTE EL DOMINGO

fluas
FASES DEL | NUM | DOMINGO
REIDYECTO RES- | EnTRADA SALIDA TOTALES
ADT | HORA'[ apt | HORA | ApT | HORA
PiCO PICO | PICO
FASE |- Palacios de Humacao | 496 | 2,185 | 211 | 2,184 | 188 4369 | 399
i | 1
FASE Il - Palacios de Humacao | 452 | 1,990 | 194 | 1,990 | 172 3,980 366
' TOTALES 948 | 4,175 @ 405 | 4,174 | 380 8,349 | 765
e |

G. Distribucion Transito Futuro Durante Horas Pico

En la distribucion del transito hay que tomar en consideracion los datos siguientes:

a.

La Fase | de Ia Urb. Palacios de Humacao tiene su acceso por la PR-923,

cerca del Km. 3.8. Este acceso, el cual identificamos como el Acceso 1, seria

usado por las 496 residencias.

La distribucion del transito por la PR-923, frente al proyecto, es de 50% en
cada direccion. Todo el transito generado por el proyecto se dividiria en un

50% que virarian a la izquierda en la PR-923 y el otro 50% viraria a la

derecha.

La distribucion del volumen de transito en las tres (3) intersecciones

analizadas se hara aplicando el porciento de los virajes existentes.

La Fase Il de la Urb. Palacios de Humacao tiene su acceso por la PR-923,

cerca del Km. 2.5. Este acceso, el cual identificamos como el Acceso 2, seria

usado por las 452 residencias.
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1.

24 horas Dia de la Semana
Aplicando los datos enumerados anteriormente, durante las 24 horas del dia, por
el Acceso 1 hay que distribuir 2,262 viajes que saldrian de la Urb. Palacios de

Humacao y 2,262 viajes que entrarian para un total de 4,524.

Por el Acceso 2 hay que distribuir 2,077 viajes que saldrian de la Urb. Palacios

de Humacao y 2,076 viajes que entrarian para un total de 4,153.

En la Figura 5 se indica la distribucién del transito durante las 24 horas. La
distribucién del transito por la PR-923, frente al lugar donde estara el proyecto, es

de 50% en cada direccion.

Hora Pico AM
Aplicando los datos enumerados anteriormente, duranie la hora pico de la
maiiana, por el Acceso 1, cerca del Km. 3.8 de la PR-923, hay que distribuir 268

viajes que saldrian del proyecto y 89 viajes que entrarian para un total de 357.

Por el Acceso 2, Km.2.5, hay que distribuir 244 viajes que saldrian de la Urb.

Palacios de Humacao y 82 viajes que entrarian para un total de 326.

La distribucién del transito por la PR-923, frente al lugar donde estara el proyecto,

es de 62.77% en direccidon de sur a norte y de 37.23% en direccion de norte a sur.

En la Figura 6 se indica la distribucion del transito durante la hora pico A M.

Hora PicoP M
Aplicando los datos enumerados anteriormente, durante la hora pico de fa tarde,
por el Acceso 1, cerca del Km. 3.8 de la PR-923, hay que distribuir 164 viajes

que saldrian del proyecto y 291 viajes que entrarian para un totai de 455.

Por el Acceso 2 hay gque distribuir 150 viajes que saldrian de la Urb. Palacios de

Humacao y 268 viajes que entrarian para un total de 418.
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La distribucion del transito por la PR-923, frente al lugar donde estara el proyecto,

es de 62.77% en direccion de sur a norte y de 37.23% en direccion de norte a sur.

En la Figura 7 se indica la distribucién del transito durante Ia hora pico P M.
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FIGURA 5 — DISTRIBUCION TRANSITQ EXISTENTE
MAS EL GENERADO POR EL PROYECTO
SECTOR BAJO ESTUDIO
6:00 AM — 6:00 PM
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FIGURA 6 — DISTRIBUCION TRANSITO EXISTENTE
MAS EL GENERADO POR EL PROYECTO
HORA PICO DIiA DE LA SEMANA-AM
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FIGURA 7~ DISTRIBUCION TRANSITO EXISTENTE MAS EL GENERADO
HORA PICO DiA DE LA SEMANA-P M
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H. Estacionamiento Requerido Para EL Proyecto

Cada residencia tendra marquesina sencilla o doble.

Ademas de la marquesina, los residentes pueden estacionar sus vehiculos en las

vias publicas, siempre y cuando el estacionamiento no se prohiba.
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VL. PROYECTOS EN DESARROLLO O PLANIFICADOS EN EL SECTOR

En la Figura 8 se muestra el area de Humacao. No se indica ninglin proyecto
radicado en el sector de estudio.

No hay proyectos que se tengan que analizar como parte de este estudio.

FIGURA 8 CASOS DE HUMACAO )
RADICADOS ANTE LA JUNTA DE PLANIFICACION

’ i AlD EL ¥ |: o
Junta de Planh‘icarmn de Puerto Rn:n Todn:-s los Derechos Resewadus@ 2002

Casoes Nuevos Geodate active
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Vil. DESCRIPCION DE LAS FOTOS

FOTO | - Vista del terreno donde se realizara este proyecto

FOTO 5 — Camino que se convertira en el acceso al proyecto. FOTO 6 - Int. PR-923 y acceso a la Compaifa Cemex. Acceso al proyecto
en ¢l lado opuesto.
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FOTO 7 - PR-923, Km. 2.5. [nL. PR- 923 y Acceso a la Compaiifa CEMEX, || FOTO 8 — PR-923, Km. 2.5, Int. PR- 923 y Acceso a l_a Compania
Acceso al proyecto en el lado izquierda. CEMEX, vista desde la PR-923. Acceso al proyecto en el lado izquierda.

4 - IITWEEL L

FOTO 9 - PR-923, Km. 2.5, Compafia CEMEX. Al lado cpuesto estara ¢l [l poTO 10 - PR-923, Km. 2.5. Int. PR- 923 y Acceso a la Compapia
proyeclo.

CEMEZX. Acceso al proyecto en ¢l lado izquierda.

FOTO 11— PR-923. cerca del acceso al acropuerto. FOTO 12— PR-923 cerca de la PR-9923..
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FOTOQ 13 — Int. PR-923 y el acceso a la Urb. Mansiones del Caribe y el [fif FOTO 14 —Int. PR-923 y el acceso a la Urb. Mansiones del Caribe y ¢l
aeropuerio de Humacao, vista desde el acceso al aeropuerio. aeropuerto de Humacao, visia desde el acceso al aeropuerto.

FOTO 15 - Int. PR-923 v ¢l acceso a la Urb. la Urb. Mansiones del Caribe y el [J| FOTO 16 — Int. PR-923 y ¢t acceso a la Urb. Mansiones del Caribe v ¢l
aeropuerto de Humacao, vista desde el acceso sur de la PR-923. acropuerto de Humacao, vista desde ¢) acceso este de | a PR-923.

(e

e
1) ﬂll!'f“]

=T
WARTE !uni!“_'i]

FOTO 17 —Int. PR-923 y el acceso a ta Urb. la Urh. Mansiones del Caribe y el [} FOTO 18 — Acceso sur de 1a PR-923 (Km. [.2) en su interseccion con el
aercpuerto de Humacao, vista desde el acceso aeropuerte. acceso al acropuerto.
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FOTO 19 — Int. PR-3 y PR-923, visia desde ¢l acceso sur de la PR-923. [l FOTO 20 — Int. PR-3 y PR-923, vista desde el acceso sur de la PR-923.
Interseccion controlada mediante sistema de semaforos. Interseccion controlada mediante sistema de semaforos.

FOTO 21 — Int. PR-3 y PR-923, vista desde la calzada sur del acceso este de la [J| FOTO 22 — Int. PR-3 y PR-923, vista desde el acceso este de la PR-923.
PR-923. Interseccion controfada mediante sistema de seméaforos. interseccion controlada mediante sistema de semaforos.

FOTO 23 - Int. PR-3 y PR-923, vista desde la calzada nortc del acceso oceste li FOTO 24 — Int. PR-3 y PR-923, vista desde la calzada sur del acceso oeste
de 1a PR-923. Interseccion controlada mediante sistema de semaforos. | de [a PR-923. Interseccitén controlada mediante sistema de seméaforos.
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FOTO 25 - Int. PR-3 y PR-923, vista desde la calzada sur del acceso oeste de FOTO 26 — Int. PR-3 y PR-923, vista desde e! acceso esle de la PR-923.
la PR-923. Interseccién controdada mediante sistema de seméforos. Interseccion controlada mediante sistema de semafores.

FOTO 27 — In. PR-3 y PR-923, vista desde la PR-3. Interseccin controlada ||| FOTO 28 — Carrit de viraje a la izquierda desde la PR-923 hacia el Centro
mediante sistema de semaforos, Comercial.

FOTO 29 - Int. PR-923 y PR-9923, vista desde el acceso norte de la
PR-923.




AN

FOTO 31 - Int. PR-923 y PR-9923, vista desde el acoeso ocsie de la PR-923, [f FOTO 32— Int. PR-923 y PR-9923, vista desde el acceso este de la PR-
G923, Cobertizo parada vehiculos pablicos.

FOTO 33— Calle Marginal paralela a a PR-3. La misma da acceso a varios
NEEOCIOs en ¢se seclor.

i
i |11
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FOTO 36— Varios de los negocios existentes ¢n la Calle Marginal.

| FOTQ 40 — Falta de desverbo en la Calle Marginal. ‘ FOTO 41 - Falta de desyerbo en [a isleta centzal [nt. PR-3 y PR-923.
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FOTOS

TOMADAS
EL

30 AGOSTO 2007

FOTO 44 — Falta de Mantenimiento PR-9923 cerca de 1a PR-923. .
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VIIl. AN
A.

1.

ALISIS DE CAPACIDAD

Datos Generales

Para el analisis de capacidad se utilizé la metodologia descrita en los Capitulos 16 y
17, intersecciones Con y Sin Semaforos, dei “Highway Capacity Manual”, del 2000.
Las intersecciones donde se realizaron los conteos de vehiculos son

completamente planas. La velocidad maxima en la PR- 923 es de 25 mph.

E! analisis de capacidad se realizé durante la hora pico de la manana y la tarde. De
los resultados matematicos se obtuvo el nivel de servicio para cada uno de [os
movimientos permitidos asi como para la interseccion en su totalidad. Los niveles

de servicio puedenser: A,B,C,D,E,oF.

El nivel de servicio (LOS, por sus siglas en inglés), es la metodologia mas conocida
y utilizada para la evaluacién de las condiciones de operacion de una via publica.
Esto incluye los diferentes tipos de carreteras y sus componentes tales como:
rampas, intersecciones con semaforos y sin semaforos, etc. El nivel de servicio “A”
representa las condiciones excelentes de transito y el nivel “F” las peores. A

continuacion se describe brevemente cada nivel de servicio.

Nivel de Servicio A: Condicién Excelente

Bajo este nivel el transito se mueve libremente. El volumen de transito es bajo y
se pueden conseguir velocidades altas. Poca densidad vehicular. Poca o ninguna
restriccion al conducir. Se mantienen las velocidades deseadas con poco o

ninguna demora.

Nivel de Servicio B: Condicion Muy Buena

Condicion bastante parecida al nivel de servicio A. Aumenta un poco la densidad
vehicular. Las velocidades comienzan a estar un poco mas restringidas. Los
conductores adn tienen una libertad considerable para seleccionar su velocidad y

carril de operacién.
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3. Nivel de Servicio C: Condicion Buena
Aumenta la densidad vehicular. Las velocidades y maniobrabilidad se vuelven
mas controladas por volumenes de transito mas altos. La mayoria de los
conductores estan restringidos en su libertad para seleccionar su propia

velocidad, cambiar de carril o pasar. Se debe disefar para este nivel de servicio.

4. Nivel de Servicio D: Condicion Aceptable
Continia aumentando la densidad vehicular. En este nivel de servicio se acerca a
un flujo inestable, con velocidades operacionales tolerables, aungue
considerablemente afectadas por los cambios en las condiciones operacionales.
Los conductores tienen poca libertad para maniobrar y la comodidad vy

conveniencia son bajas.

5. Nivel de Servicio E: Condicion de Capacidad

El flujo de transito se vuelve inestable y podria haber paradas momentaneas.
6. Nivel de Servicio F: Condicion Mala
En esta condicion la velocidad operacional podria bajar a cero y resultar en colas

de transito. Demoras sumamente largas.

Los criterios usados para las intersecciones con y sin semaforos se indican en la

Tabla 13 y estan basados en las demoras por vehiculos.
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TABLA 13

NIVELES DE SERVICIO

PARA INTERSECCIONES CON Y SIN SEMAFOROS

l NIVEL DE SERVICIO

DEMORAS CONTROLADAS POR VEHICULO (SEG)

’ CLASIFICA | CONDICION INTERSECCIONES INTERSECCIONES
CION SIN SEMAFOROS | __CON SEMAFOROS
A EXCELENTE <10 | <10
B MUY BUENO >10y <15 >10y <20
C BUENO > 15y < 25 >20y <35
D ACEPTABLE >25y <35 >35y<5b
E CAPACIDAD > 35y <50 > 55y <80
F MALA > 50 > 80

. Escenario Existente

En la Tabla 14 se indica el nivel de servicio existente para cada movimiento,

correspondiente al conteo del jueves 30 de agosto de 2007, en la interseccion de

la PR-3 y la PR-923.

Esta es una interseccién que esta controlada mediante un sistema de semaforos
gue se activa automaticamente de acuerdo con el flujo vehicular. “La duraciéon de
los tiempos verde asignados varia de acuerdo con el flujo vehicular para

determinadas horas y minutos, y dichos cambios son controlados por una

computadora programada para efectuarlos automaticamente”.

En el anejo se incluye la certificacion sobre el funcionamiento del sistema de

semaforos existentes y el analisis de capacidad en forma detallada.
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TABLA 18

DEMORAS Y NIVELES DE SERVICIO

INT. PR- 3Y PR-923
Jueves 30 de agosto de 2007

Condicion Existente A M

Cycle Length: 110.0 secs

Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group  Approach
Lane Group Flow Rate
Grp Capacity (s} v/e g/C Delay LOS Delay LOS
Eastbound
TR 1533 3372 1.05 0.45 146.6 F 146.6 F
Westbound
L 562 3433 0.10 0.16 39.2 D
T 2254 3505 0.70 0.65 13.1 B 14.0Q B
Northbound
L 346 3467 0.61 0.27 36.0 D

35.3 D
R 432 1583 0.36 0.27 32.8 c
Southbound
Intersection Delay = 71.2 (sec/veh) Intersection LOS = E
Condicion Existente P M
Cycle Length: 100.0 secs

Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group  Apprcach
Lane Group Flow Rate
Grp Capacity (s) v/e g/C Delay LOS Delay LOS
Eastbound
TR 1999 3332 1.18 0.60 342.0 F 342.0 F
Westbound
L 343 3433 0.24 0.10 41.9 D
T 25584 3505 0.50 0.74 5.5 A 7.7 A
Northbound
L 618 3433 0.92 .18 65.0 E

60.1 E

R 285 1583 0.44 0.18 37.6 D
Southbound

Intersaction Delay = 193.2 (sec/veh)

Intersgsection LOS = F
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El analisis de capacidad para las condiciones existentes en la interseccion de la
PR-3 y la PR-923, demuestra gue de los seis (6) movimientos permitidos en la hora
pico de la manana, cuatro (4) operan a un nivel de servicio que varia entre “B” y
“D”, o sea, entre muy bueno y aceptable. Esto implica que las demoras mayores
varian entre 35 y 55 segundos. Los dos (2) movimientos desde el acceso oeste
operan a sobre capacidad con un v/c = 1.05. La interseccion como tal opera a un

nivel de servicio “E”, con una demora de 71.2 segundos / vehiculo.

El analisis de capacidad para las condiciones existentes en la interseccion de la
PR-3 y la PR-923, demuestra que de los seis (6) movimientos permitidos en la hora
pico de ia tarde, cuatro (4) operan a un nivel de servicio que varia entre “A” y “E”,
o sea, entre excelente y capacidad. Esto implica que las demoras mayores varian
entre 55 y 80 segundos. Los dos (2) movimientos desde el acceso oeste operan a

sobre capacidad con un vic = 1.18.

En la Tabla 15 se indica el nivel de servicio existente para cada movimiento
correspondiente al conteo del jueves 30 de agosto de 2007, en la interseccion de
la PR-923 y el acceso al aeropuerto de Humacao. En el anejo se incluye el

analisis en forma detaltada.
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TABLA 15

DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INTERSECG!ION PR-923 Y EL ACCESO AL AEROPUERTO DE HUMACAO
Jueves 30 de agosto de 2007

Condiciéon Existente AM

Delay, Queue Length, and Lavel of Service

Approach NB SB Wesgtbound Eastbound
Movement 1 4 7 8 g | 10 131 12
Lane Config LTR LTR | LR [
v (vph) 398 27 243
C(m) (vph) 1349 1603 1252
v/e 0.30 0.02 0.15
95% queue length 1.25 0.05 0.72
Control Delay 8.8 7.3 9.4
LOS A A A
Approach Delay 9.4
Approach LOS A
Condicion Existente P M

Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config LTR LTR | 1R |
v (vph) 303 93 88
C{m) (vph) 1231 1602 1407
v/c 0.25 0.06 0.06
95% queue length 0.98 0.18 0.20
Contrel Delay 8.9 7.4 9.2
LOS A A A
Approach Delay 5.2
Approach LOS A

El analisis de capacidad para las condiciones existentes en la interseccion de la

PR-923 y el acceso al aeropuerto de Humacao demuestra que todos los

movimientos permitidos durante las horas pico, tanto en la mafnana como en la

tarde, operan a un nivel de servicio “A”, o0 sea, excelente. Esto implica que las

demoras no pasan de 10 segundos por vehiculos. No debemos olvidar que para

diserto se usa un nivel de servicio “C”.
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En la Tabla 16 se indica el nivel de servicio existente para cada movimiento

correspondiente al conteo del jueves 30 de agosto de 2007, en la interseccion de

la PR-923 y la PR-9923. En el angjo se incluye el analisis en forma detallada.

TABLA 16

DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO

INT. PR-923 Y LA PR- 9923

Jueves 30 de agosto de 2007

Condicion Existente A M

Delay, Queue Length, and Level of Service
Approach EB wWB Northbound Southbound
Movement 1 4 1 7 8 9 ] 10 11 12
Lane Config LT | i L R
v {vph) 439 48 172
C(m}) (vph) 1272 515 985
v/ 0.35 0.09 0.17
95% queue length 1.58 0.31 0.63
Control Delay 9.3 12.7 9.4
LOS A B A
Approach Delay 10.
Appreoach LOS B

Condicion Existente P M

Delay, Queue Length, and Level of Service
Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 S | 10 11 12
Lanea Config LT } | L R
v (vph) 436 92 280
C{m)} (vph) 14486 557 1043
v/e 0.30 0.17 0.27
95% queue length 1.29 0.59 1.10
Control Delay 8.6 12.7 9.7
LOS A B A
Approach Delay 10.

Approach LOS

El analisis de capacidad para las condiciones existentes en |a interseccion de la

PR-923 y la PR-9923 demuestra que todos los movimientos permitidos durante las

horas pico, tantc en {a mafiana como en la tarde, operan a un nivel de servicio que

varia entre “A” y “B”, o sea, entre excelente y muy bueno. Esto implica que las
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demoras no pasan de 15 segundos. No debemos olvidar que para disefic se usa un

nivel de servicio “C".

Escenario Futuro Al Aho Apertura Del Proyecto

Para este analisis usaremos los volumenes de transito indicados en las Figuras 6 y
7. En la Figura 6 esta la distribucion del transito existente mas el generado por el
proyecto durante la hora pico de la mafiana. En la Figura 7 esta la distribucion del

transito existente mas el generado por el proyecto durante la hora pico de la tarde.

En la Tabla 17 se muestran las demoras, largo de cola y los niveles de servicio
futuros para la interseccion de la PR-3 y la PR- 923. El mismo incluye el conteo
de vehiculos correspondiente al jueves, mas el volumen de transito generado por
las dos (2) fases del proyecto. En el anejo se incluye el analisis de capacidad en

forma detallada.
TABLA 17

DEMORAS, LARGC DE COLA Y NIVELES DE SERVICIO
INT. PR-3 Y LA PR-923

Condicion Futura A M

Cycle ILength: 110.0 secs
Intersection Performance Summary

Appr/ Lane Ady Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity {s) vie g/C Delay LOS Delay LOS
Eastbound
TR 1836 3366 1.06 0.55 141.9 F i41.9 ¥
Westbound
L 4086 3433 0.15 0.12 43.7 D
T 2453 3505 0.80 0.70 13.2 B 14.1 B
Northbound
L 788 3467 1.17 0.23 368.2 F

296.0 F
R 360 1583 0.64 0.23 42.1 D
Southbound

Intersection Delay = 126.1 (sec/veh) Intersection LOS = F
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Condicion Futura P M

Cycle Length: 100.0 secs
Intersection Performance Summary

Appr/ Lana Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (3) v/a g/C Delay LOS Delay LOS
Eastbound
TR 1483 3296 2.12 0.45 2050 F 2050 F
Westbhound
L 858 3433 0.14 0.25 29.2 c
T 2594 35058 Q.63 0.74 6.8 A 8.3 A
Northbound
L €24 3467 1.28 6.18 564.3 F

481.9 F
R 285 1583 0.52 0.18 38.9 D
Southbound

Intersection Delay = 1185 (sec/veh) Intersection LOS = F

El analisis de capacidad para las condiciones futuras en la interseccion de la PR-
3 vy PR-923, demuestra que de los seis (6) movimientos permitidos durante las
horas pico de la manana, tres (3) operarian a un nivel de servicio que variaria entre
“B” y “D”, o sea, entre muy bueno y aceptable. Esto implica que las demoras
mayores no pasarian de 55 segundos por vehiculos. Los dos (2) movimientos desde
el acceso oeste y el viraje a la izquierda desde la PR-923 operarian a sobre

capacidad con un vic de 1.06 y 1.17 respectivamente

El analisis de capacidad para las condiciones futuras en la interseccion de la PR-
3 y PR-923, demuestra que de los seis (6) movimientos permitidos durante las
horas pico de la tarde, tres (3) operarian a un nivel de servicio que variaria entre
“A” y “D”, o sea, entre excelente y aceptable. Los dos (2) movimientos desde el
acceso oeste y el viraje a la izquierda desde la PR-923 operarian a sobre capacidad

con un v/c de 2.12 y 1.28 respectivamente

En la Tabla 18 se muestran las demoras, largo de cola y los niveles de servicio

futuros para cada movimiento en la interseccion de la PR- 923 y el zcceso z!

€

aeropuerto. El mismo incluye el contec de vehiculos ¢

rrespondiente al jueves,
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mas el volumen de transito generado por las dos (2) fases del proyecto. En el anejo

se incluye el andlisis de capacidad en forma detaltada.

TABLA 18
DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INTERSECCION PR-923 Y ACCESO AL AEROPUERTO

Condicion Futura A M

Delay, Queue Length, and Level of Service

Approach NB 5B Westbound Fastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LTR LTR | LR |

v {vph) 734 27 243

C(m} (vph) 1278 1603 1252

v/e 0.57 0.02 0.19

95% queue length 3.99 0.05 0.72

Control Delay 11.6 7.3 10.4

LOS B A B

Approach Delay 10.4

Approach LOS B

Condicion FuturaPM

Delay, Queue Length, and Level of Service

Approach NB 3B Westbound Eastbound
Movement 1 4 P 7 8 S ] 10 11 12
Lane Config LTR LTR | LR |

v (vph) 457 93 88

C(m) (vph} 961 1602 1407

v/e 0.48 0.06 0.06

85% queue length 2.69 0.18 0.20

Control Delay 12.1 7.4 10.1

108 B A B

Apprcach Delay 10.1

Approach LOS B

El analisis de capacidad para las condiciones futuras en la interseccion de la PR-
923 y el acceso al aeropuerto, demuestra que todos los movimientos permitidos
durante las horas pico, tanto en la manana como en la tarde, operarian a un nivel

de servicio que varia entre “A” y “B”, o sea, entre excelente y muy bueno. Esto
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implica que las demoras no pasarian de 15 segundos por vehiculos. No debemos

olvidar que para disefio se usa un nivel de servicio “C”.

En la Tabla 19 se muestran las demoras, largo de cola y los niveles de servicio
futuros para cada movimiento en fa interseccién de la PR- 923 y la PR-9923. El
mismo inciuye el conteo de vehiculos correspondiente al jueves, mas el volumen de
transito generado por las dos (2) fases del proyecto. En el anejo se incluye el

analisis de capacidad en forma detallada.

TABLA 19
DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INTERSECCION PR-923 Y PR-9923

Condicion Futura A M

Delay, Queue Length, and Level of Service

Approach EB WB Northbound Southbeound
Movement i 4 |7 8 g I 10 11 12
Lane Config LT | | L R

v {vph) 544 48 452
Ci{m) ({(vph) 1272 424 985
v/e 0.43 0.11 0.46
95% quene length 2.23 0.38 2.52
Control Delay 9.9 14.6 11.7
LOs A B B
Approach Delay 12.0
Approach LOS B

Condicion Futura P M

Delay, Queue Length, and Level of Service

Approach EB WB Northbound Scouthbound
Movement 1 4 | 7 g8 9 l 10 11 12
Lane Config LT | [— R

v (vph) 730 92 530
C{m) (vph) 1446 334 1037
v/c 0.50 0.28 G.51
95% gqueue length 3.03 1.13 3.10
Control Delay 10.0+ 19.9 12.1
LOs B C B
Approach Delay 13.2
Approach LOS B
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E! analisis de capacidad para las condiciones futuras en la interseccion de la PR-
923 y PR- 9923, demuestra que todos los movimientos permitidos durante {as horas
pico, tanto en la mafana como en la tarde, operarian a un nivel de servicio que
varia entre “A” y “C”, o sea, entre excelente y bueno. Esto implica que las
demoras no pasarian de 25 segundos por vehiculos. No debemos olvidar que para

disefio se usa un nivel de servicio “C”.

En la Tabla 20 se muestran las demoras, largo de cola y los niveles de servicio
futuros para cada movimiento en la interseccion de la PR- 923 y el Acceso 1 de
la Urb. Palacios de Humacao. El mismo incluye el volumen de transito existente
mas el generado por las dos (2) fases de este proyecto. En el anejo se incluye el

analisis de capacidad en forma detallada.

TABLA 20

DEMORAS, LARGC DE COLA Y NIVELES DE SERVICIO
INT. PR-923 Y ACCESO 1, CERCA KM. 3.8, URB. PALACIOS DE HUMACAO

Con carriles de virajes a la izquierda, de deceleracion y de aceleracion

Condicion Futura A M

Delay, Queue Length, and Level of Sexvice

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10O 11 12
Lane Config L | L R

v (vph) 14 134 223

C({m) (vph) 1091 761 823

v/e 0.04 0.18 0.27

95% queue length 0.13 0.64 1.11

Control Delay 8.4 10.7 11.0

LOS A B B

Approach Delay 16.9

Approach LOS B
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Condicion Futura PM

Delay, Queue Length, and Level of Service

Approach NB sB Westbound Eastbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config L L R |

v (vph) 200 113 104

C{m) ({vph) 1123 574 814

v/e 0.18 0.20 0.13

95% queue length 0.65 0.73 0.44

Control Delay 8.9 12.8 10.1

LOS A B B

Approach Delay 11.5

Approach LOS B

El andlisis de capacidad para las condiciones futuras en la interseccion de la PR-

923 y el Acceso 1 del proyecto, demuestra que todos 10s movimientos permitidos

durante las horas pico, tanto en la mafiana como en la tarde, operarian a un nivel

de servicio que varia entre “A” y “B”, o sea, entre excelente y muy bueno. Esto

implica que las demoras no pasarian de 15 segundos por vehiculos. No debemos

olvidar que para disefio se usa un nivel de servicio “C”,

En la Tabla 21 se muestran las demoras, largo de cola y los niveles de servicio

futuros para cada movimiento en la interseccion de la PR- 923 y el Acceso 2 de

la Urb. Palacios de Humacao. El mismo incluye el volumen de transito existente

mas el generado por las dos (2) fases de este proyecto. En el anejo se incluye e}

analisis de capacidad en forma detallada.
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TABLA 21

DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INT. PR-923 Y ACCESO 2, KM. 2.5, URB. PALACIOS DE HUMACAO

Con carriles de virajes a la izquierda, de deceleracion y de aceleracion
Condicion Futura A M

Delay, Queue Length, and Level of Service

Approach NB SB Weatbound Eastbound
Movement 1 4 V7 8 9 | 10 11 12
Lane Config LT L | L TR | LTR

v {(vph} 4 41 120 204 0
C{m) (vph) 1329 1002 589

v/c 0.00 0.04 0.20

95% queue length 0.01 0.13 Q.77

Control Delay 7.7 8.7 12.7 11.4

LOS A A B

Approach Delay 11.9

Approach LOS B

Condicion Futura P M

Delay, Queue Length, and Level of Service

Approach NB SB Westhound Eastbound
Movement 1 4 |7 8 9 { 10 11 12
Lane Config LT L | LT R i LTR
v {(vph} 4 183 103 96 6
C(m) {vph) 973 1175 443 837 358
v/c 0.00 0.16 0.23 0.11 0.02
95% gqueue length 0.01 0.55 0.90 0.39 0.05
Contrcl Delay 8.7 8.6 15.6 9.9 15.2
LOS A A c A c
Approach Delay 12.8 i5.2
Approach LOS B C

El analisis de capacidad para las condiciones futuras en la interseccién de la PR-
923 y el Acceso 2 del proyecto, demuestra que todos los movimientos permitidos
durante las horas pico, tanto en la mafiana como en la tarde, operarian a un nivel
de servicio que varia entre “A” y “C”, o sea, enfre excelente y bueno. Esto implica
que las demoras no pasarian de 25 segundos por vehiculos. No debemos olvidar

que para diseno se usa un nivel de servicio “C”.
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D. Escenario Futuro — Proyectado a 10 Aios Después de la Apertura De Los
Proyectos
Personal del Area de Programacion y Estudios Especiales de la Autoridad de
Carreteras y Transportacion, se indico que el factor de proyeccion a 10 afios para
la PR-923 en Humacao es de 1.175. En término de porciento esto equivalente a un

17.5%. E! factor de proyeccion para la PR-3 es de 1.19, o sea un 19%.

El programa de capacidad tiene un campo identificado como “incremento en el
volumen”, que al aplicarlo cambia todos los volimenes por dicho por ciento. Este
campo, para el incremento o disminucién, solo acepta nimeros enteros que pueden
variar entre 1 y 100 porciento. Para el analisis de la interseccion de la PR-3 y PR-
923, usaré un incremento de 19%, que es el mas critico en el cruce. Para las otras
intersecciones a lo largo de la PR-923, usaré un incremento de 18%. Aplicamos
estos factores a los resultados obtenidos para las condiciones futuras. Se corre el
programa de capacidad con estos nuevos volumenes de transito. Los resuitados se

indican en las Tablas 22 al 26,

En la Tabla 22 se muestran las demoras, largo de cola y niveles de servicio futuros
para la interseccion de la PR-3 y la PR- 923. El mismo incluye el conteo de
vehiculos correspondiente a un jueves, mas el volumen de transito generado por las
dos (2) fases del proyecto; todo esio proyectado a 10 afios. luego de la ocupacion
total del proyecto. En el anejo se incluye el analisis de capacidad en forma

detallada.

-T2



TABLA 22

DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INT. PR-3Y LA PR-923

CONDICION FUTURA PROYECTADO A 10 ANOS
Condicion Futura AM

Cycle Length: 110.0 secs
Intersection Performance

Summary
Appr/ Lane Adj Sat Ratiocs Lane Group Approach
Lane Group Flow Rate
Grp Capacity (3) v/a g/C Delay LOS Delay LOS
Eastbound
TR 1835 3365 1.28 0.55 497.6 F 497.6 F
Westbound
L 4086 3433 0.17 0.12 43.8 D
T 2453 3505 0.95 0.70 26.0 C 26.5 c
Northbound
L 788 3467 1.39 0.23 751.8 F

610.5 F
R 360 1583 0.77 0.23 50.0 D
Southbound

Intersaction Delay = 337.3 (sec/veh) Intersection LOS = F

Condicién Futura P M

Cycle Length: 100.¢ secs
Intersection Performance Summary

Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity {s) v/e g/C Delay LOS Delay LOS
Eastbound
TR 1483 3295 2.51 0.45 2751 F 2751 F
Westbound
L B58 3433 0.16 0.25 29.4 C
T 25584 3505 0.74 0.74 8.6 A 10.0+ B
Northbound
L 624 3467 1.52 0.18 978.2 F

830.7 F
R 285 1583 0.62 0.18 42.1 D
Scouthbound

Intersaction Delay = 1622 (sec/veh} Intersection 10OS = F
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El analisis de capacidad para las condiciones futuras en la interseccion de la PR-
3 y la PR-923, proyectado a 10 afios, luego de la ocupacion total del proyecto,
demuestra que de los seis (6) movimientos permitidos durante las horas pico de la
manana, tres (3) movimientos operarian a un nivel de servicio que variaria entre
“C” y “D”, o sea entre bueno y aceptable. Esto implica que las demoras no
pasarian de 55 segundos / vehiculo. Los dos (2) movimientos desde el acceso
ceste de la PR-3 y el viraie a la izquierda desde la PR-923, operarian a sobre
capacidad con un vic de 1.26 y 1.39 respectivamente. Esto implica que las demoras

serfan mayores que 80 segundos.

El analisis de capacidad para las condiciones futuras en la interseccion de la PR-
3 y la PR-923, proyectado a 10 afos, luego de la ocupacion total del proyecto,
demuestra que de los seis (6) movimientos permitidos durante las horas pico de la
tarde, tres (3) movimientos operarian a un nivel de servicio que variaria entre “A” y
“D”, o sea, entre excelente y aceptable. Esto implica que las demoras no pasarian
de 55 segundos / vehiculo. Los dos (2) movimientos desde el acceso oeste de la
PR-3 y el viraje a la izquierda desde la PR-923, operarian a sobre capacidad con un
vic de 2.49 y 1.52 respectivamente. Esto implica que las demoras serian mayores

que 80 segundos / vehiculo.

En la Tabla 23 se muestran las demoras, largo de cola y niveles de servicio futuros
para la interseccién de la PR-923 y el acceso al aeropuerto de Humacao. E!
mismo incluye el conteo de vehiculos correspondiente a un jueves, mas el volumen
de transito generado por las dos (2) fases del proyecto; todo esto proyectado a 10
anos, luego de la apertura del proyecto. En el anejo se incluye el analisis de

capacidad en forma detallada.
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TABLA 23
DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INTERSECCION PR-923 Y EL ACCESO AL AEROPUERTO DE HUMACAO
CONDICION FUTURA PROYECTADO A 10 ANOS
Condicidén Futura A M

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movament 1 4 { 7 8 S | 10 11 12
Lane Config LTR LTR | LR |

v (vph) 866 3z 333

C{m) (vph) 1224 1599 1223

vie 0.71 0.02 0.27

95% queue length 6.98 0.06 1.12

Control Delay 15.0- 7.3 11.9

LOS B A B

Approach Delay 11.9

Approach LOS B

Condicion Futura P M

Delay, Queue Length, and Level of Service

Approach NB SB Weatbound Eastbound
Movement 1 4 | 7 8 ) i 10 11 12
Lane Config LTR LTR ) IR |

v (vph) 485 99 93

C({m} {(vph) 931 1600 1404

v/c 0.52 0.06 0.07

95% queune length 3.22 0.20 0.21

Control Delay 13.1 7.4 10.4

LOS B A B

Approach Delay 10.4

Approach LOS B

El analisis de capacidad para las condiciones futuras en la interseccién de la PR-
923 y el acceso al aeropuerto, proyectado a 10 afios, luego de la ocupacidn total
del proyecto, demuestra que todos los movimientos permitidos, tanto en fa hora pico
de la mafana como en la tarde, operarian a un nivel de servicio que variaria entre
“A” y “B”, o sea, entre excelente y muy bueno. Esto implica que las demoras no
pasarian de 15 segundos por vehiculos. No debemos olvidar que para disefio se

usa un nivel de servicio “C".
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En la Tabla 24 se muestran las demoras, largo de cola y niveles de servicio futuros
para la interseccion de la PR-923 y la PR-8923. El mismo incluye el conteo de
vehiculos correspondiente a un jueves, mas el volumen de transito generado por las
dos (2) fases del proyecto; todo esto proyectado a 10 anos, luego de la apertura

del proyecto. En el anejo se incluye el analisis de capacidad en forma detallada.

TABLA 24
DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INT. PR-923 ¥ PR-9923
CONDICION FUTURA PROYECTADO A 10 ANOS

Condicion Futura A M

Delay, Queue Length, and Level of Service

Approach EB WB Northbound Scouthbound
Movement 1 4 |7 8 9 } 1o 11 12
Lane Config LT | [ L R

v (vph) 642 57 533
C(m) (vph) 1215 324 967
v/c 0.53 0.18 0.55
95% queue length 3.32 0.64 3.62
Control Delay 11.3 18.5 13.3
TLOS B C B
Approach Delay 13.8
Approach LOS B

Condicion Futura P M

Delay, Queue Length, and Level of Service

Approach EB WB Northbound Southbound
Movement 1 4 | 7 8 9 { 10 i1 12
Lane Config LT | - R

v (vph) 861 108 626
C{m) (vph) 1413 238 1028
v/e 0.61 G.45 0.61
95% queue length 4.60 2.40 4.57
Control Delay 11.5 32.5 13.9
LOS B D B
Approach Delay 16.7
Approach LOS cC

El analisis de capacidad para las condiciones futuras en la interseccion de la PR-

923 y la PR-9923, proyectado a 10 afios, luego de la ocupacion total del proyecto,

- 76 -



demuestra que los (6) movimientos permitido durante la hora pico de la manana,
operarian a un nivel de servicio que varia entre “B” y “C”, o sea, entre muy bueno

y bueno. Esto implica que las demoras no pasarian de 25 segundos.

Los seis (8) los movimientos permmitido durante a hora pico de la tarde, operarian a
un nivel de servicio que varia entre “B” y “D”, o sea, entre muy bueno y

aceptable. Esto implica que las demoras no pasarian de 35 segundos.

En la Tabla 25 se muestran las demoras, largo de cola y niveles de servicio futuros
para la interseccion de la PR-923 y el Acceso 1 de la Urb. Palacios de
Humacao. La misma incluye el conteo de vehiculos correspondiente a un jueves,
mas el volumen de transito generado por las dos (2) fases del proyecto; todo esto
proyectado a 10 afos, luego de la apertura del proyecto. En el anejo se incluye el

analisis de capacidad en forma detallada.

TABLA 25

DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INT. PR-923 Y EL ACCESO 1 DE LA URB. PALACIOS DE HUMACAQO
CONDICION FUTURA PROYECTADO A 10 AROS
Condicion Futura A M

Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config L | L R |

v (vph) 52 158 262

C(m} (vph) 1014 711 780

v/a 0.05 0.22 0.34

95% gqueue length 0.16 0.85 1.51

Control Delay B.7 11.5 11.9

LQOS A B B

Approach Delay 11.8

Approach LOS B
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Condicion Futura P M

Delay, Queue Length, and Level of Service

Approach NB 5B Westbound Eastbound
Movement 1 4 |7 B 9 | 10 11 12
Lane Config L [ L R

v {vph) 200 113 104

C(m) {(vph) 1123 574 814

v/ie G.18 0.20 .13

95% gueue length 0.65 0.73 0.44

Control Delay 8.9 l12.8 10.1

LOS A B B

ARpproach Delay 11.5

Approach LOS B

El analisis de capacidad para las condiciones futuras en la interseccion de la PR-
923 y el Acceso 1 de la Urb. Palacios de Humacao, proyectado a 10 afios, luego
de ta ocupacion total del proyecto, demuestra que todos los movimientos permitidos,
tanto en la hora pico de la mafana como en la tarde, operarian a un nivel de
servicio que variaria entre “A” y "C”, o sea, entre excelente y bueno. Esto implica
que las demoras no pasarian de 25 segundos por vehiculos. No debemos olvidar

que para disefio se usa un nivel de servicio “C”.

En la Tabla 26 se muestran las demoras, largo de cola y niveles de servicio futuros
para la interseccién de la PR-923 y el Acceso 2 de la Urb. Palacios de
Humacao. La misma incluye el conteo de vehiculos correspondiente a un jueves,
mas el volumen de transito generado por las dos (2) fases del proyecto; todo esto
proyectado a 10 afios, luego de la apertura de! proyecto. En el anejo se incluye el

analisis de capacidad en forma detallada.

_78 -



TABLA 26

DEMORAS, LARGO DE COLA Y NIVELES DE SERVICIO
INT. PR-923 Y ACCESO 2 URB. PALACIOS DE HUMACAO
CONDICION FUTURA PROYECTADO A 10 ANOS

Condicion Futura A M

Delay, Queue Length, and Level of Service
Approach NB SB Westhound Eastbound
Movement 1 4 | 7 8 9 i 10 11 12
Lane Config LT L { L TR | LTR
v {(vph) 4 49 142 241 0
C(m) {vph) 1278 916 523
vic 0.00 0.05 Q.27
95% gueue length 0.01 g.17 1.11
Control Delay 7.8 5.2 14.4 12.6
LOS A A, B
Approach Delay 13.3
Approach LOS B

Condicion Futura P M

Delay, Queue Length, and TLevel of Service
Approach NB SB Westbound Eastbound
Movement 1 4 |7 2 9 | 10 11 12
Lane Config LT L | LT R | LTR
v {(vph) 5 217 122 113 7
C(m) {vph} 915 1105 368 796 273
v/a 0.01 0.20 0.33 0.14 0.03
95% queue langth 0.02 0.73 1.47 0.50Q 0.08
Control Delay 9.0 9.1 19.6 10.3 18.5
LOS A A c B C
Approach Delay 15.1 1B.5
Approach ILOS c cC

El analisis de capacidad para las condiciones futuras en la interseccién de la PR-
923 y el Acceso 2 de la Urb. Palacios de Humacao, proyectado a 10 anos, luego
de la ocupacion total del proyecto, demuestra que todos los movimientos permitidos,
tanto en la hora pico de la mafana como en la tarde, operarian a un nivel de
servicio que varia entre “A” y “B”, o sea, entre excelente y muy bueno. Esto

implica que las demoras no pasarian de 15 segundos por vehiculos. No debemos

olvidar que para disefio se usa un nivel de servicio “C".
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IX. CONCLUSIONES

1.

E! desarrollo Urb. Palacios de Humacao es un proyecto residencial unifamiiiar

de 948 viviendas.

El mismo se realizaria en dos (2) fase. La primera consiste de la construccién de
496 unidades de vivienda de interés social y la segunda de 452 unudades de

vivienda reguiar.

El mismo se desarrollarian en un predio de terreno de 181.56858 cuerdas en el

Barrio Buena Vista del Municipio de Humacao.

La duracion de las dos (2) fase del proyectos seria aproximadamente nueve (9)

anos.

No hay ninguna posibilidad de que los accesos para este proyecto sean por

alguna calle municipal. Los accesos tienen que ser por la PR-923.

Segun se establece en las “Guias de Secciones Tipicas para las Carreteras
Estatales”, la media seccibn tipica para la PR-923 es de 7.5 metros, divididos en:
pavimento de rodaje de 6.00 metros y acera de 1.50 metros. Seria deseable que

a esta media seccion fipica se le anadiera un franja de siembra de 1.50 metros.

Seqgun el libro “Trip Generation”, Sexta Edicion, dei Instituto de Ingenieros en

Transportacion, cada fase de este proyecto generaria los viajes siguientes:
A. Fase | — 496 Residencias de Interés Social

a. Durante un periodo de 24 horas de un dia de la semana, generaria un

volumen promedio de 4,524 vehiculos; 2,262 entrando y 2,262 saliendo.
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Durante la hora pico de la mafiana esta fase generaria un transito
promedio de 89 vehiculos que entrarian a! proyecto y 268 que saldrian

para un total de 357 vehiculos durante un dia de la semana.

Durante la hora pico de la tarde, 291 vehicuios entrarian al proyecto y

164 saldrian para un total de 455 vehiculos durante un dia de la semana.

Durante el sabado esta fase generaria un transito promedio de 4,785
vehiculos; 2,392 entrando y 2,393 saliendo. Durante la hora pico, 244
vehiculos entrarian al proyecto y 207 saldrian para un fotal de 451

vehiculos.

. Durante el domingo esta fase generaria un transito promedio de 4,369

vehiculos; 2,185 entrando y 2,184 saliendo. Durante la hora pico, 211
vehiculos entrarian al proyecto y 188 saldrian para un total de 399

vehiculos.

B. Fase li — 452 Residencias

a.

Durante un periodo de 24 horas de un dia de la semana, generaria un

volumen promedio de 4,153 vehiculos; 2,076 entrando y 2,077 saliendo.
Durante la hora pico de la mafana esta fase generaria un transito
promedio de 82 vehiculos que entrarian ai proyecto y 244 que saldrian

para un total de 326 vehiculos durante un dia de la semana.

Durante la hora pico de la tarde, 268 vehiculos entrarian al proyecto y

150 saldrian para un total de 418 vehiculos durante un dia de la semana.

Durante el sabado esta face generaria un transito promedio de 4,380

vehiculos; 2,190 entrando y 2,190 saliendo. Durante la hora pico, 222
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vehiculos entrarian al proyecto y 190 saldrian para un total de 412

vehiculos.

Durante el domingo esta fase generaria un transito promedio de 3,980
vehiculos; 1,990 entrando y 1,990 saliendo. Durante a hora pico, 194
vehiculos entrarian al proyecto y 172 saldrian para un total de 366

vehiculos.

C. Totales Fases | y Il — 948 Residencias

a.

Durante un periodo de 24 horas de un dia de la semana, se generaria un

volumen promedio de 8,677 vehiculos; 4,338 entrando y 4,339 saliendo.

Durante la hora pico de la mafana se generaria un transito promedio de
171 vehiculos que entrarian al proyecto y 512 que saldrian para un total

de 683 vehiculos durante un dia de 1a semana.

Durante la hora pico de la tarde, 559 vehiculos entrartan al proyecto y

314 saldrian para un total de 873 vehiculos durante un dia de la semana.

Durante el sabado el proyecto generaria un transitoc promedio de 9,165
vehiculos; 4,582 entrando y 4,583 saliendo. Durante {2 hora pico, 466
vehiculos entrarian al proyecto y 397 saldrian para un total de 863

vehiculos.

Durante el domingo se generaria un transito promedio de 8,349
vehiculos; 4,175 entrando y 4,174 saliendo. Durante ia hora pico, 405
vehiculos entrarian al proyecto y 360 saldrian para un total de 765

vehiculos.

8. El disefio de los accesos para las dos (2) fases del proyecto, esta de acuerdo

con el Reglamento de Control de Accesos Para Las Vias Publicas de Puerto

Rico.
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10.

11.

12.

13.

14,

15.

16.

Los dos (2) accesos para estos proyectos son por la PR-923. Esta via publica
conecta con la PR-3. La misma estad bajo la jurisdiccién y conservacion del

Departamento de Transportacion y Obras Publicas.

Para que el control de acceso sea efectivo, hay que construir verja a lo fargo del

perimetro del proyecto.

Cada una de las unidades de vivienda tendra uno o dos (2) espacios para

estacionamiento fuera de la superficie de rodaje.

Ademas de la marquesina de cada una de las residencias, se pueden estacionar

en las calles si el estacionamiento no esta prohibido.

Como parte del proyecto, se ensancharia la PR-923 para completar una media

seccion tipica de 7.50 metros a lo largo del mismo.

Los analisis de capacidad realizados en las intersecciones donde se llevaron a
cabo fos conteos de vehiculos, luego de considerar el acceso para este
proyecto, demuestran que los niveles de servicio (LOS) durante las horas pico

de la mahana y tarde permanecerian aceptables.

La dnica interseccion que experimentaria un poco de dificuitad seria el cruce de
la PR-3 y la PR-923, la cual esta controlada mediante un sistema de semaforos
que se activa automaticamente de acuerdo con el flujo vehicular. Como regla
general, las intersecciones controladas mediante sistemas de semaforos operan

a un nivel de servicio “F".
El andlisis de capacidad realizado en el cruce de la PR-923 y el Acceso 1 (496

Residencias de Interés Social), indica que el nivel de servicio futuro, cuando

todas las residencias estén ocupados en su totalidad, variaria entre “A” y “B”, o
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17.

18.

sea, entre excelente y muy bueno. Cuando se proyecta a 1@ afos, el nivel de

servicio permanece igual.

El analisis de capacidad realizado en el cruce de la PR-923 y el Acceso 2 (452
Residencias), indica gue el nivel de servicio futuro, cuando todas las residencias
estén ocupados en su totalidad, variaria entre “A” y “C”, 0 sea, entre excelente

y bueno. Cuando se proyecta a 10 aiios, el nivel de servicio permanece igual.

Por la experiencia en el campo de la Ingenieria de Transito que {engo, no es
necesario realizar un estudio de semaforo para concluir que una vez ocupados
todos los proyectos, no se justificaria la instalacion de algin sistema de

semaforos en las intersecciones analizadas.
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X. RECOMENDACIONES
A. Relacionadas con los Proyectos
1. Que se apruebe el proyecto Palacios de Humacao, el cual tiene 496
residencias de interés social. Este desarrollo no afectaria
significativamente los niveles de servicio existentes en la PR-923, los cuales

operarian a niveles de servicio aceptables.

2. Ensanchar la PR-923, hacia el area del proyecto, hasta completar una
media seccion tipica de 7.50 metros; divididos éstos en 6.00 metros de
pavimento de rodaje y acera de 1.50 metros; medidos desde el centro de la
PR-923. Serfa recomendable afiadir a esta media seccidn tipica 1.50 de

franja de siembra.

3. Ademas del ensanche antes indicado, los dos (2) accesos al proyecto

deben tener lo siguiente:

a. Construccion de carril de viraje a la izquierda de 3.05 metros de ancho

por 60 metros de largo, mas su transicion de 20 metros. Ver Figura 10.

b. Ademas del carrit para los virajes a la izquierda, proveer carriles de
aceleracion y deceleracion de 3.05 metros de ancho, por 60 metros de

largo, mas su transicién de 20 metros. Ver Figura 10.
c. Construir dos (2) isletas canalizadoras para los virajes a la derecha
hacia y desde los dos (2) accesos al proyecto. Estas deben ser

mayores de 75 pies cuadrados.

d. Que los radios de enlace entre el acceso y la PR-923 sean de, por lo

menos, 15 metros.

-85 -



e. Que la seccion tipica de los accesos a ambos proyectos sea de 20.60
metros, divididos en: 14.60 de rodaje; 1.50 de acera y 1.50 de area de

siembra en ambos lados de |a via publica. Ver Figura 10.

f. Considerar la posibilidad de construir isleta central de por lo menos dos
(2) metros de ancha a lo largo de la seccion tipica de los dos (2)

accesos.

. Instalar seriales R1-1 (Pare); R1-2 (Ceda); R3-5 (Solo); W1-2 (Cruce de

Peatonees), en ambos accesos al proyecto.

. Marcar el pavimento de la seccion tipica de 20.60 metros en los dos (2)
accesos al proyecto y del ensanche de la PR-923 con: lineas de centro,
lineas de carril, linea de borde, lineas de pare, cruce de peatones en forma
escalonada en los cruces con la PR-923, flechas y la palabra “SOLO” en

ambos accesos al proyecto.

. Que cuando se se termine y se venda el proyecto, personal del DTOP
revise el ciclo y la asignacion de tiempo verde en el seméforo existente en la
interseccién de la PR-3 y PR-923, para optimizar el funcionamiento del

mismo.

. Construir verja en el perimetro del proyecto.

. Que se separe una franja de 20 metros de ancho a lo largo de la PR-923,
dentro del proyecto, y se siembre de arboles que ayuden a mitigar los

ruidos de la PR-923 y los posibles malos olores que pudieran surgir del

vertedero localizado al frente del proyecto.
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B. Relacionadas Con El Departamento de Transportacion Y Obras Publicas

1. Int. PR-3 y PR-923

a.

Instalar las dos (2) sefiales R3-5 (Solo con Flecha izquierda) adyacente al

carril de viraje a la izquierda en el acceso este de la PR-3. Ver Foto 22.

Instalar las sefales R3-5 (Flecha izquierda) adyacente a los carriles de

viraje a la izquierda en la PR-923. Ver Foto 28.

Identificar adecuadamente el curril de viraje a la derecha de la PR-923
con sefales R3-5 (Solo con Flecha Derecha) y la palabra "SOLO” pintada

sobre el pavimento. Ver Foto 19.

Instalar sefal R5-1 (No Entre, fno internacional) en la calle marginal de la
PR-3 en el extremo este de la misma, para evitar que transiten en contra

del transito por el acceso este de la PR-3. Ver Foto 33.

Pintar ias flechas correspondientes y la palabra “SOLO” en los tres (3)
carriles de viraje a la izquierda; uno (1) en | PR-3 y dos (2) en la PR-923 y

en el carril de viraje a la derecha de la PR- 923. Ver Fotos 19, 20 y 28.

E! marcado de pavimento en toda la interseccion es deficiente. Falta
marcado o el que existe esta borrado. Esto incluye: Lineas de carril, de

pare, de borde, de zebra y cruce de peatones. Ver Foto 22 y 26.

Pintar o repintar el encintado de amairillo en ias esquinas, seis (6) metros

medidos desde la linea de construccion.

Subir el encintado de la isleta central que define los carriles de viraje a la
izquierda en la PR-923. Ver Foto 20.

Limpiar la interseccion. Hay mucho polvo y “debris”. Ver Foto 43.
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j. Mantener un plan de desyerbo en todo el sector, incluyendo la calle
marginal. Ver Foto 37, 39,40y 41.

k. Mejorar el desaglie. Ver Fotos 37, 38 y 43.

2. Int. PR-923 y PR- 9923
a. Instalar dos (2) sefales R4-7 (Siga por su derecha, tipo internacionat) en

ambos extremos de la isleta central. Ver Foto 29, 30.

b. Instalar sefial R1-1 (PARE) en |a isleta canalizadora. Ver Foto 29, 30.

c. Instatar sefial M1- 1 (Flecha izquierda) debajo del marcador de ruta que

indica 923, en el acceso oeste de la PR-323.

3. PR-923

a. Arreglar algunos hoyos a io largo de toda la carretera. Ver Foto 42 y44.
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! R1-2 (CEDA) A Instalarse

FIGURA 9 - DISENO ESQUEMATICO
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I t‘! -2 {CEDA) A Instalarse ~ .
\ < FIGURA 10 - DISENO ESQUEMATICO

INT. PR 923 Y ACCESO 2 PALACIOS DE HUMACAO

ncintado, Acera y Franja de Siembra a Construirse {NO A ESCALA)

Linea de Borde A Pintarse

M\, Carril Para Virajes lzquierda Con Sus Flechas y “SOLO" A Pintarse
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R3-5(D} SOLO Con Flecha Derecha
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Cruce de Peatones a Repintarse
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ANALISIS DE CAPACIDAD
INT. PR-3 Y PR-923
7:30-8:30A M

CONDICION EXISTENTE
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HCS2000: Signalized Intersections Release 4.lc

Analyst: Marcos Bandas Acosta Inter.: PR-3 y PR-923
Agency: Trafffic Engineer Consultant Area Type: All cother areas
Date: 10/09/2007 Jurisd: Humacao
Period: 7:30 - 8:30 A M Year : 2007
Project ID: Palacios de Humacac - Cond. Existente A M
E/W St: PR-3 N/S 8t: PR-923
SIGNALIZED INTERSECTION SUMMARY
| Eastbound | Westbound | Northbound |  Southbound |
| L T R I L T R { L T R | L T R I
| I { | !
No. Lanes | 0 2 0 | 2 2 0 | 2 0 1 | 0 0 0 i
LGConfig t TR | L T | L R | |
Volume | 1043 380 |31 1466 {435 115 | |
Lane Width | 12.0 112.0 12.0 112.0 12.0 | |
RTOR Vol | 20 i [ 10 | |
Duration 1.00 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru A I Thru
Right A | Right A
Peds 1 Pads
WB Left A |} 8B Left
Thru A F." | Thru
Right | Right
Pads | Peds
NBE Right | EB Right
SB Right | WB Right
Green 18.0 50.0 30.0
Yellow 4.0 4.0 4.0
All Red 0.0 0.0 0.0
Cycle Length: 110.0 secs
Intersection Performance Summary
Appr/ Lane Adj sSat Ratios Lana Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/e g/C Delay LOS Delay LOS
Eastbound
TR 1533 3372 1.05 0.45 146.6 F 146.6 F
Wastbound
L 562 3433 0.10 0.16 39.2 D
T 2294 3505 0.70 0.65 i3.1 B 14.0 B
Northbound
L 946 3467 0.61 0.27 36.0 D
35.3 D
R 432 1583 0.36 Q.27 32.8 C
Southbound

Intersection Delay = 71.2 (sec/veh) Intersection LOS = E
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HCS82000: Signalized Intersections Release 4.1c¢

Phone: Fax:
E-Mail:
QPERATIONAL ANAILYSIS

Analyst: Marcos Bandas Acosta

Agency/Co.: Trafffic Engineer Consultant

Date Performed: 10/09/2007

Analysis Time Period: 7:30 - 8:30 A M

Intarsaction: PR-3 y PR-923

Area Type: All other areas

Jurisdiction: Humacao

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Existente A M

Bast/Wast Street North/South Street

PR~-3 PR-923

VOLUME DATA

| Eastbound | Westbound |  Northbound |  Southbound
[ L T R I L T R | L T R | L T R
1 I ! |

Volume | 1043 380 (31 1466 [ 435 115 |

% Heavy Vahl 3 2 12 3 11 2 ]

PHF | 0.88 0.83 |0.55 0.81 10.76 0.67 |

PK 15 Vol | 295 115 |14 403 1144 43 |

Hi Ln Vol | | I !

% Grade | 0 | 0 | 0 |

Ideal Sat | 1500 12900 1900 11900 1900 |

ParkExist | | | !

NumPark | } | |

No. Lanes | [} 2 0 | 2 2 0 | 2 0 1 | 0 0 0

iGConfig | TR | L T b oL R |

Lane Width | 12.0 112.0 12.0 i12.0 12.0 |

RTOR Vol | 20 | | 10 |

Adj Flow | 1616 |56 1612 |576 157 |

$InSharedLn| ] | |

Prop LTs | 0.000 | 0.000 ] |

Prop RTs | 0.270 | 0.000 | 1.000 |

Pads Bikes| 0 [ | 0 | 0

Buses | 0 10 0 10 0 |

$InProtPhase ] f |

Duraticn 1.00 Area Type: All other areas

OPERATING PARAMETERS

| EBEastbound ] Westbound | Northbound I Southbound
| L T R | L T R | L T R | L T R
| | | |

Init Unmet | 0. 10.0 0.0 |0.0 0.0 |

Arriv. Type! 3 13 3 13 3 |

Unit Ext. | 3.0 {3.0 3.0 13.0 3.0 |

I Factor | 1.000 1 1.000 | 1.000 |

Lost Time | 2.0 |12.0 2.0 12.0 2.0 |

Ext of g | 2.0 |12.0 2.0 [2.0 2.0 |

Pad Min g | 3.2 ! | 3.2 ] 3,2
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PHASE DATA

Phase Combination 1

EB Left
Thru
Right
Peds

WB Left
Thru
Right
Peds

NB Right

SB  Right

Green

YTellow

All Red

Volume Adjustment

Volume, V

PHF

Adj flow
No. Lanes
Lane group
Adj flow
Prop LTs
Prop RTs

Saturation Flow Rate

LG
S0
Lana
fw
£fHV
£G

2 3 4 | 5 6 7 8
| NB Leaft A
7N ! Thru
A | Right A
| Peds
A [ SB Left
A A } Thru
| Right
| Peds
| EB Right
!
| WB Right
1
|
18.0 50.0 30.0
4.0 4.0 4.0
0.0 0.0 0.0
Cycle Length: 110.0 sacs
VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET
Eastbound | Westbound | Northbound |  Southbound |
L T R I L T R | L T R | L T R I
| | | |
1043 380 {31 1466 | 435 115 | |
0.88 0.83 ]0.55 0.91 |0.76 0.67 | |
1180 436 |56 1612 |576 157 ¢ |
0 2 0 | 2 2 0 | 2 4] 1 | 0 0 v} |
TR | L T I L R | |
1616 |56 1612 |576 157 | i
0.000 | 0.000 | | |
0.270 i a.000 | 1.000 | !

Eastbound

8 0

[y
g4
<

.000
.973
.000
.000
.000
.00

.95

.960
.000

HOORRHPORRN

1.000
1.000
3372

o B
=]
o

OHPHKHORNRK

<

1

34

Westbound

.000
. 980
.000
.000
.000
.00
.97

.950

. 000

33

=

[
0
(=
o

RHORKRKHORRN

1.
1.
35

.00Q
. 971
.000
.000
.000
.60

.95

.000
.000

000
000
05

Noxrthbound
L R
1900 1900
2 0 1
1.000 1.000
0.990 0.980
1.000 1.000
1.000 1.000
1.000 1.000
1.060 1.00
0.97 1.00
0.850
0.950
1.000
1.000
3467 1583

CAPACITY AND LOS WOREKSHEET

Capacity Analysis and Lane Group Capacity
Ad3j Sat
Flow Rate

Appr/ Lane

Mvmt

Group

Adj

Flow Rate
(v)

()

Flow
Ratio
(v/s)
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Southboun

d

(see Exhibit 16-7 to determine the adjustment factors)

Grean

{g/C}

--Lane Group--
Ratio Capacity v/e
{c) Rati

[=]



Eastbound
Prot
Parm
Laft
Prot
Parm
Thru TR 1616 3372 # 0.48 0.45 1533 1.05
Right
Wasthound
Prot
Parm
Left L 56 3433 # 0.02 0.16 562 0.10
Prot
Parm
Thru T 1612 3505 0.46 0.65 2294 0.70
Right
Northbound
Prot
Parm
Laft L 576 3467 # 0.17 0.27 946 0.61
Prot
Parm
Thru
Right R 157 1583 0.10 0.27 432 0.36
Southbound
Prot
Parm
Left
Prot
Perm
Thru
Right

Il
o

Sum of flow ratios for critical lane groups, Yc = Sum (v/s) .66
Total lost time par cycle, L = 12.00 sec

Critical flow rate to capacity ratio, Xc = (Ye) (C) /{C-L)

I
(=]

.74

Control Delay and LOS Determination

Appr/ Ratios Unf Prog Lane Incremantal Res Lane Group Apprecach

Lane Del Adj Grp Factor Del Del
Grp v/c g/c dl Fact Cap k dz a3 Delay LOS Delay LOS
Eastbound

TR 1.05 0.45 30.0 1.000 1533 0.50 116.6 0.0 i146.6 F 146.6 F

Westbound
L 0.10 0.16 39.1 1.000 562 0.11 0.1 0.0 39.2 D
T 0.70 0.65 12.2 1.000 2294 0.27 1.0 0.0 13.1 B 14.0 B
Northbound
L 0.61 0.27 34.9 1.000 %546 0.19 1.2 0.0 36.0 D
35.3 D
R 0.36 0.27 32.3 1.000 432 0.11 0.5 0.0 32.8 c
Southbound
Intersaction delay = 71.2 (sec/veh) Intersection 10S = E
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SUPPLEMENTAL. PERMITTED LT WORKSHEET

for exclusive lefts

Input
EBR WB NB 5B

Cycle length, C 110.0 sec
Total actual green time for LT lane greoup, G (3)
Effactiva permitted green time for LT lana group, g(s)
Opposing effective green time, go (s8)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT {veh/h)
Proportion of LT in LT lane group, PLT
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, tL
Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, flUec 0.85 0.95
Opposing flow, Vole=VoC/[3600 (No)flUo] (veh/ln/cyc)
gf=Glexp(~ a * (LTC ** b))]-tl, gf<=g
Opposing platoon ratio, Rpo (refar Exhibit 16-11)
Opposing Queus Ratio, gro=Max[l-Rpo{go/C),0]
gq, (=ee Exhibit Cl6-4,5,6,7,.8)
gu=g-gq if gg»=gf, or = g-gf if ga<gf
n=Max (gq-g£f) /2,0)
PTHo=1-PLTo
PL*=PLT[1+(N-1)g/ (gf+gu/EL1+4.24)]
ELl {(rafer to Exhibit C16-3)
EL2=Max ( (1-Ptho**n) /Plto, 1.0)
fmin=2 (1+PL) /g or fmin=2(1+Pl)/g
gdiff=max {gg-gf, 0)
fo=[gf/g)l+[gu/g)l /[14PL(EL1-1)], {(min=fmin;max=1.00)
flt=Ffm=(gf/gl+Igu/gl/[1+PL(EL1-1)1+[gdiff/gl/[1+PL(EL2-1)], (fmin<=fm<=1.00)
or flt=[fm+0.9L(N-1)]/H**
Left-turn adjustment, f£LT 0.812

For special case of single-lane approach opposed by multilane approach,

see taxt.

* If Pl>=1 for shared left-turn lanes with N»l1, then assume de-facto
left~-turn lane and redo calculations.

*+ For permitted left-turns with multiple exclusive left-turn lanas, flt=fm.

For special case of multilane approach oppesed by single-lane approach

or when gf>gq, see text.

SUFPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

Input
EB WB NR SB

Cycle length, C 110.0 sec
Total actual green time for LT lane group, G (3)
Effective permitted green time for LT lane group, g{s)
Cpposing effective green time, go (s}
Number of lanes in LT lane group, N
Number of lanes in opposaing approach, No
Adjusted LT flow ratea, VLT (veh/h)
Proportion of LT in LT lane group, PLT 0.000 0.000
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost tima for LT lane group, tL

Computation
LT volume per c¢ycle, LTC=VLTC/3600
Opposing lane util. factor, fLUc 0.95 (.95

Opposing flow, Volc=VoC/[3600(No)fLUo] {(veh/ln/cyc)
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gf=Glexp(- a * (LTC ** b))]1-tl, gf<=g

Opposing platoon ratio, Rpo {refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[l-Rpo (go/C),0]

gq, (see Exhibit C16-4,5,6,7,8)

gu=g-gq if ggq>=gf, or = g-gf if gg<gf

n=Max (gq-gf} /2, 0)

PTHo=1-PLTo

PL*=PLT[L+(N-1)g/ (gf+qu/EL1+4.24)]

ELl (refer to Exhibit C16-3)
EL2=Max ( (1-Ptho**n) /Plto, 1.0)

fmin=2 (1+PL) /g or fmin=2{1+Pl)/g

gdiff=max (ggq-gf, 0}

fm=[{gf/gl+[gu/gl/[1+PL{EL1-1}], (min=Ffmin;max=1.00)
flt=fm=[gf/gl+[gu/g]l /I1+PL{EL1-1}]+[gdiff/q)/[1+PL(EL2-1) ], {(fmin<=fm<=1.00)
or flt=[fm+0.91 (N-1)]/N**

Left—-turn adjustment, fLT

For special case of single-lane approach opposed by multilana approach,

see text.

* If P1l>»=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

*% For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gfrgq, see text.

SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET

Permitted Leaft Furns

EB WEB NB SB
Effective pedaestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpeadg
Opposing queue clearing green, ggq (s)
Eff. ped. green consumed by opp. veh. queue, gq/gp
OCCpadu
Opposing flow rate, Vo (veh/h)
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT

Proportion of left turns using protacted phase, PLTA
Left-turn adjustment, flpb

Permitted Right Turns

Effective pedestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Conflicting bigycle volume, Vbic (bicycles/h)
Vpedg

OCCpedg

Effective green, g (s)

Vbicg

OCCbicg

OCCx

Number of cross-streat receiving lanes, Nrac
Number of turning lanes, Nturn

ApbT

Proportion right-turns, PRT

Proportion right-turna using protected phase, PRTA
Right turn adjustment, £Rpb
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SOPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT
Cycle length, C 110.0 sec
Adj. LT vol from Vol Adjustment Worksheet, v
v/e ratio from Capacity Worksheet, X
Protected phase effective green interval, g (s)
Opposing queue effective green interval, ggq
Unopposed green interval, gu
Red time r=(C-g-gg-gu)
Arrival rata, ga=v/ {3600 (max[X,1.0]))
Protected ph. departure rate, Sp=s/3600
Permitted ph. departure rate, 3s=s(ggtgu)/{gu*3600)
XPerm
XProt
Case
Queue at beginning of green arrow, Qa
Queua at beginning of unsaturated green, Qu
Rasidual queue, Qr
Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITIAL QUEUE

Initial Dur. Uniform Delay Initial Final Initial Lane
Appr/ Unmet Unmet Queue Unmet Queaue Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Delay
Group Q wveh t hrs. ds dl sec u Q wveh d3 sec d sec
Eastbound
Westbound
Northbound
Southbound
Intersection Delay 71.2 gec/veh Intersection LOS E

BACRK OF QUEUE WORKSHEET

Eastbound Westbound Northbound Southbound
LanaGroup | TR | L T L R | |
Init Queue | 0.0 10.0 0.0 |0.0 0.0 | |
Flow Rata | 850 128 848 1296 157 | |
So | 1900 11900 1900 11500 1900 | |
No .Lanes |10 2 0 12 2 0 |2 0 1 10 ¢ 0 |
SL | 1774 11769 1844 11787 1583 | |
LnCapacity | 806 1289 1207 1487 432 | |
Flow Ratio | 0.48 10.02 0.46 10.17 0.10 | |
v/c Ratio | 1.05 10.10 0.70 10.61 0.36 | |
Grn Ratio | 0.45 |0.16 0.65 10.27 0.27 | |
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I Factor |
AT or PVG
Pltn Ratio |
P¥2 |
Q1 |
kB |
Q2 |
Q Average |
Q Spacing |
Q Storage |
Q0 5 Ratio |
70th Percentile
£fR% f
BOQ [
Q8Ratio |
85th Parcentile
fB% |
BOQ I
QSRatio |
90th Percentile
B% |
BOQ |
QSRatio t
35th Percentile
£B% |
BOQ |
QSRatio !
98th Percentile
B% |
BOQ |
QSRatio |

1.000
3
1.00
1.00
26.0
0.7
3¢.8
56.7
25.0
0

Output:

1.1
63.8

Qutput:

1.3
76.3

Cutput:

1.4
80.8

Cutput:

1.5
86.6

Cutput:

1.7
97.2

!

13
{1.00
|1.00
10.7
10.4
10.1
|0.8
|25.0
|0

(1.2
1.0

11.6
J1.3

11.8
11.4

12.1
11.6

12.6
12.1

1.000 |
3 13
1.00 |1.00
1.00 |1.00
16.6 17.9
0.9 10.5
2.1 10.7
18.7 8.6
25.0 125.0
0 |0
|
1.2 1.2
21.7 110.2
{
1.5 11.5
27.3 [13.1
|
1.6 11.7
29.1 114.3
|
1.7 11.9
32.0 116.1
I
1.9 12.2
36.2 119.1

1.000

O PR OO WHRELW

[
8]

[

ERRCR MESSAGES

No errors to raport.
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ANALISIS DE CAPACIDAD
INT. PR-3, PR- 923
4:15-515P M

CONDICION EXISTENTE
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HCS2000:

Analyst: Marcos Bandas Acosta
Agency: Trafffic Engineer Consultant
10/09/2007

4:15 - 5:
Projact ID: Palacios de Humacao - Cond.

Date:
Period:

E/W St: PR-3

Signalized Intersections Release 4.l1lc

Inter.: PR-3 y PR-923

Area Typa: All other areas
Jurisd: Humacao

Yaar 2007

Existenta P M

N/S St: PR-923

15 P M

SIGNALIZED INTERSECTION SUMMARY

| ERastbound | Wastbound |  Northbound | Southbound |
j L T R | L T R | L T )23 | L T R |
f [ | | |
No. Lanes | 0 2 4] | 2 2 0 | 2 0 1 f 0 0 0 |
LGConfig | TR | L T | L R | 1
Volume | 1363 775 |73 1219 1471 92 | |
Lane Width | 12.0 112.0 12.0 f12.0 1z2.0 | |
RTCR Vol | 20 | | 10 ! |
Duration 1.00 Area Type: All other areas
Signal Cperations
Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A I Right A
Peds | Peds
WB Left A | 8B Laft
Thru A A ! Thru
Right | Right
Pads | Peds
NB Right | EB Right
SB Right | WB Right
Grean 10.0 60.0 18.0
Yellow 4.0 4.0 4.0
All Red 0.0 0.0 0.0
Cycle Langth: 100.0 sacs
Intarsection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity {s) v/ie g/c Delay LOS Delay LOS
Eastbound
TR 1995 3332 1.18 0.60 342.0 F 342.0 F
Westbound
L 343 3433 0.24 0.10 41.9 D
T 2594 3505 0.50 0.74 5.5 A 7.7 A
Northbound
L 618 3433 0.92 0.18 65.0 E
60.1 E
R 285 1583 0.44 0.18 37.6 D
Southbound

Intersection Delay =

193.2 (sec/wveh) Intersection LOS = F
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Phone:
E-Mail:

HCS2000: Signalized Intersaections Release 4.1lc

Fax:

OPERATIOMNAL ANALYSIS

Analyst:
Agency/Co.:

Date Performed:

Analysis Time Period:

Intersection:

Area Type:

Jurisdiction:

Analysis Year:
Palacios de Humacao - Cond. Existante P M
East/West Straet

Project ID:

Marcos Bandas Acosta
Trafffic Engineer Consultant
i0/09/2007

4:15 - 5:15 P M

PR-3 v PR-923

All other areas

Humacao

2007

North/South Street

PR-923
VOLUME DATA

| Eastbound |  Westbound | Northbound |  Southbound |

| T R | L T R | L T R | T R |

| | | ! |
Volume § 1363 775 |73 1219 (471 92 I |
% Heavy Veh} 3 2 |12 3 |12 2 I |
PHF | 0.89 0.92 10.87 0.93 |0.83 0.66 | |
PK 15 Vol | 382 211 |21 326 1142 35 | |
Hi Ln Vol | | } | |
% Grade t 0 | 0 | Q | |
Ideal Sat | 1900 11800 1300 11900 1900 | !
ParkExist | | | | |
NumPark i I | I |
No. Lanaes | 2 0 | 2 2 0 ] 2 0 1 | 0 0 |
LGConfig | TR | L T | L R | |
Lane Width | 12.0 112.0 12.0 112.0 12. i |
RTOR Vol ! 20 | I 10 I !
Adj Flow | 2350 [84 1304 1568 125 | |
$InSharedln| ! | } |
Prop LTs | 0.000 | 0,000 | | |
Prop RTs | . 350 | 0.000 | 1.000 | |
Pads Bikes| } | 0 | 0 |
Buseas 1 0 |0 v 1¢ 0 | 1
%InProtPhase | | | |
Duration 1. Area Type: All othar areas

OPERATING PARAMETERS

| Eastbound | Westbound | Northbound | Southbound |

| T R I L T R | L T R | T R |

| | | | !
Init Unmet | 0.0 10.0 0.0 10.0 0.0 | I
Arriv. Typel 3 13 3 13 3 | ]
Unit Ext. | 3.0 3.0 3.0 13.0 3.0 | |
I Factor | 1.000 | 1.000 | 1.000 | |
Lost Time | 2.0 2.0 2.0 12.0 2.0 | |
Ext of g | 2.0 2.0 2.0 12.0 2.0 | |
Pad Min g | 3.2 | [ 3.2 | 3. |
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PHASE DATA

Phase Combination 1 2 3 4 | 5 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A | Right A
Peds { Peds
WB Left A | 8B Left
Thru A A | Thru
Right | Right
Pads | Peds
NB Right | EB Right
|
8B Right | WB Right
|
|
Grean 10.0 60.0 18.0
Yellow 4.0 4.0 4.0
All Red 0.0 0.0 0.0
Cycla Length: 100.0 secs
VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET
Volume Adjustment
| Eastbound | Westbound |  Northbound {  Southbound |
| L T R | L T R [ L T R | L T R |
| | | | |
Volume, V | 1363 775 1173 1219 1471 92 ] |
PHF { 0.89 0.82 |0.87 0.93 [0.83 0.66 | |
Adj flow | 1528 B22 |84 1304 | 568 i25 | |
No. Lanes | 0 2 0 | 2 2 0 | 2 0 1 | Q 0 0 |
Lane group | TR | L T | L ) )
Adj flow | 2350 | 84 1304 1568 125 | |
Prop LTs ! 0.000 | 0.000 | | |
Prop RTs | 0.350 ! 0.000 [ 1.000 | |

Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)

Eastbound Westbound Northbound Southbound
LG TR L T L R
So 1500 1900 1900 1900 1900
Lanes 0 2 0 2 2 0 2 0 1 0 [¢]
fw 1.000 1.000 1.000 1.000 1.000
fHv 0.974 0.980 0.971 0.980 0.980
G 1.000 1.000 1.000C 1.000 1.000
P 1.000 1.000 1.0600 1.000 1.000
fBA 1.000 1.000 1.000 1.000 1.000
£A 1.00 1.60 1.00 1.00 1.00
fLU 0.95 0.97 0.95 0.87 1.00
fRT 0.948 1.000 0.850
fLT 1.000 0.950 1.000 0.950
Sec
fLpb 1.000 1.000 1.000 1.000
fRpb 1.000 1.000 1.000
S 3332 3433 3505 3433 1583
Sec
CAPRCITY AND LOS WOREKSHEET
Capacity Analysis and Lane Group Capacity
Adj Adj Sat Flow Green --Lana Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratic Capacity v/a
Mvmt  Group (v) (s) (v/s) (g/C) () Ratio
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Eastbound
Prot
Perm
Laft
Prot
Parm
Thru TR 2350 3332 # 0.71 0.60 1999 1.18
Right
Westbound
Prot
Parm
Left L 84 3433 # 0.02 0.10 343 0.24
Prot
Perm
Thru T 1304 3505 0.37 0.74 2594 0.50
Right
Northbound
Prot
Parm
Laft L 568 3433 # 0.17 0.18 618 0.82
Prot
Perm
Thru
Right R 125 1583 Q.08 Q.18 285 0.44
Southbound
Prot
Parm
Left
Prot
Perm
Thru
Right

I
o

Sum of flow ratios for critical lana groups, Yc = Sum (v/s) .90
Total leost time per cycle, L = 12.00 sec

Critical flow rate to capacity ratioc, Xe = (Ye) {C)/(C-L)

It
[

.02

Control Delay and LOS Determination

Appr/ Ratios Unf Prog Lane Incramental Res Lane Group Approach

Lane Dol Ad3 Grp Factor Del Del
Grp v/a g/C di Fact Cap k d2 =k} Delay LOS Delay LOS
Eastbound

TR 1.18 0.60 20.0 1.000 1883 0.50 322.0 0.0 342.0 F 342.0 F

Westhound

L 0.24 0.10 41.5 1.000 343 0.11 Q.4 0.0 41.9 D

T 0.50 0.74 5.4 1.000 2594 0.11 0.2 0.0 5.5 A 7.7 A
HNorthbound

L 0.82 0.18 40.3 1.000 618 0.44 24.7 0.0 65.0 E

R 0.44 (¢.18 36.5 1.000 285 0.11 1.1 0.0 37.6 D
Southbound

Intersection delay = 1%3.2 {sec/vah) Intargsection LOS = F
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SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

Input
EB WB NB SB

Cycle length, C 100.0 sac
Totzal actual green time for LT lane group, G (s)
Effective permitted green time for LT lane group, g(s)
Cpposing effactive grean time, go (s)
Mumber of lanes in LT lane group, N
Number of lanes in opposing approach, No
Bdjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lane group, PLT
Proportien of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, tL
Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, fLUo 0.95 0.95
opposing flow, Volc=VoC/[3600 (No)£fLUo] (veh/ln/cyc)
gf=Glaxp(- a * (LTC ** b)}]-tl, gf<=g
Opposing platoon ratio, Rpe (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[l-Rpo(go/C),0]
gq, (see Exhibit C16-4,5,6,7,8)
gu=g-gq if gg»=gf, or = g-gf if gg<gf
n=Max (gq-gf) /2,0)
PTHo=1-PLTo
PL*=PLT[1+ (N-1)}g/ (gf+gu/EL1+4.24)]
EL1l {(refer to Exhibit Cl6-3)
EL2=Max{ (1-Ptho**n) /Plto, 1.0)
fmin=2 (1+PL) /g or fmin=2(1+Pl) /g
gdiff=max (gg-g£f, 0)
fo={gf/g]l+[gu/g]l/[1+PL(EL1-1}], {(min=fmin;max=1.00)
flt=fm=[gf/gl+Ilgu/g]l/[14+PL(EL1~1) J+[gdiff/g]/[1+PL(EL2~1)1, {fmin<=fm<=1.00)
or £lt=[fm+0.91(N-1)]/N**
Left-turn adjustment, £LT 0.504

For special case of single-lane approach opposed by multilane approach,

see text.

* If P1>=1 for shared left-turn lanes with N>1, then assume de-facto
left~turn lane and redo calculations.

*% For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gg, sea text.

SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lefts

Input
EB WB NB SB

Cycle length, C 160.0 sac
Total actual green time for LT lane group, G (s)
Effective permitted green time for LT lane group, g{s)
Opposing effective green tima, go (s)
Number cof lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rata, VLT {(veh/h)
Proportion of LT in LT lanae group, PLT 0.000 0.000
Proporticon of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h}
Lost time for LT lane group, tL

Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lana util. factor, fLUo 0.95 0.95

Opposing flow, Vole=VoC/[3600 (No)fLUc] (veh/ln/cyc)
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gf=Glexp(- a * (LTC ** b))]-tl, gf<=g
Opposing platoon ratio, Rpo (refar Exhibit 16-11)

Opposing Queue Ratioc, gqro=Max[1-Rpo (go/C),0]

gg, (see Exhibit Cl16-4,5,6,7,8)

gu=g-gq if gg>=gf, or = g-gf if gqg<gf

n=Max {gg-gf) /2,0)

PTHo=1-FPLTo

PL*=PLT[1+ (N-1)g/ (gf+gu/EL1+4.24})

ELl (refer to Exhibit Cl6-3)

EL2=Max { {1-Ptho**n} /Plto, 1.0)

fmin=2 (1+PL) /g or fmin=2(1+Pl}/g

gdiff=max (gq-gf,0)

fm={gt/gl+Igu/gl/[1+PL{EL1-1)]), (min=fmin;max=1.00)
flt=fm=[gf/gl+[gu/gl/[1+PL(EL1-1) 1+[gdiff/g]/[1+PL(EL2-1) ], (fmin<=fm<=1.00)
or £lt=[fm+0.91 (N-1)]/N**

Left-turn adjustment, fLT

For special case of single-lane approach cpposed by multilane approach,

see text.

* Tf Pl»=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gq, see text.

SUPPLEMENTAYL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET

Permittaed Left Turns

EB WB NB sSB
Effective pedestrian green time, gp (5)
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpedg
Opposing queue clearing green, gq (s)
Eff. ped. green consumed by opp. veh. queue, gq/gp
OCCpedu
Opposing flow rate, Vo (veh/h)
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT
Proportion of left turns using protected phase, PLTA
Left~turn adjustment, fLpb
Parmitted Right Turns
Effective pedestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Conflicting bicyecle wolume, Vbic (bicyclas/h)
Vpadg
OCCpedg
Effective green, g {(s)
Vbicg
OCCbicg
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion right-~turns, PRT
Proportion right-turns using protected phase, PRTA
Right turn adjustment, fRpb
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SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NELT SBLT
Cycle length, C 100.0 sec
Bdj. LT vol from Vol Adjustment Worksheeat, v
v/c ratio from Capacity Worksheet, X
Protected phase effective green interval, g (s)
Opposing queue effective green interval, gq
Unopposed green interval, gu
Red time r={(C-g-ggq-gu)
Arrival rata, ga=v/ (3600 (max[X,1.0])})
Protected ph. departure rate, Sp=s/3600
Permitted ph. departure rate, S8s=s(gg+gu)/(gu*3600)
XPerm
XProt
Case
Cueue at beginning of green arxow, Qa
Queue at beginning of unsaturated green, Qu
Regidual queue, Qr
Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITIAL QUEUE

Initial Dur. Uniform Dalay Initial Final Initial Lana
Appr/ Unmet Unmet Quaue Unmat Queuve Group
Lane Demand Demand Unadj. Ad). Param. Demand Delay Delay
Group Q veh t hrs. ds dl sec u 0 wveh 43 sec d seac
Eastbound
Westbound
Northbound
Southbound

Intersection Delay 193.2 sec/veh Intersaction LOS F

BACK OF QUEUE WORKSHEET

Eastbound Westbound Northbound Southbound
LaneGroup | TR 1L T L R | |
Init Queue | 0.0 10.0 0.0 0.0 0.0 | |
Flow Rate | 1236 |43 686 1292 125 | i
So | 1900 |1900 1900 |1900 1900 | }
No.Lanes |0 2 0 |12 2 0 12 ¢ 1 10 0 0 |
SL { 1753 11769 1844 11769 1583 | ]
LnCapacity | 1052 |176 1365 318 285 | 1
Flow Ratio | 0D.71 19.02 0.37 j0.17 0.08 | |
v/e Ratio | 1.17 10.24 0.50 10.92 0.44 | |
Grn Ratio | 0.60 10.10 G6.74 10.18 0.18 | |
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I Factor |
AT or PVG |
Pltn Ratioc |
PF2 |
Q1 f
kB I
Q2 {
Q Avarage |
Q Spacing |
Q Storage |
¢ 8 Ratio |
70th Percentile
£B% |
BOQ |
QSRatio |
85th Percentile
£B% |
BOQ !
QSRatio |
90th Parcentile
fB% |
BOQ |
QSRatio l
95th Parcentile
£B% }
BOQ I
QSRatio |
98th Percentile
fBY |
BOQ |
QSRatio f

1.000

1.00
1.00
34.3
0.8
96.8
131.2
25.0

Output:

1.1
144.8

Cutput:

1.3
171.0

Output:

1.4
183.7

Cutput:

1.5
196.8

Output:

1.7
223.0

I3
11.00
11.00
1.1
10.3
[0.1

[25.0

1.600 !
3 13
1.00 11.00
1.00 11.00
7.9 [B8.0
0.9 10.4
0.9 /3.3
1.2 8.8 |
25.0 [25.0
0 O

|
1.2 11.2
1.4 10.4 |

|
1.5 j1.5
1.9 13.4 §

1
1.7 J1.6
2.1 14.6 |

|
1.9 }1.8
2.4 16.4 |

|
2.2 [2.1
3.1 19.4 |

1.000

11.3

13.3

17.0

18.4

20.5

23.9

SO WHMHW

.00
.00

ERROR MESSAGES

No errors to report.
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ANALISIS DE CAPACIDAD
INT. PR-923 Y ACCESO AL AEROPUERTO
7:00 - 8:00 A M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 09/09/2007
Analysis Time Period: 7:00 - B:00 A M
Intarsection: PR-923 y Accasc al Aeropuerto
Jurisdiction: Humacao
Units: U. §. Customary
Analysis Year: 2007
Project ID: Palacios de Humacao - Cond. Existente A M
East/West Street: Accaso al Aeropuerto
North/South Street: PR-923
Intersaction Orientation: NS Study period {(hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Scuthbound
Movement 1 2 3 ] 4 5 6
L T R | L T R
Volume 398 0 15 27 0 220
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 398 Q 15 27 v; 220
Percent Heavy Vahicles 2 -- - 2 -— -
Madian Type Undivided
RT Channelized?
Lanes 0 0 0 0 0 0
Configuration LTRLR LTRLR
Upstream Signal? No No
Minor Street: Approach Wastbound Eastbound
Mcovenent 7 8 9 | 10 11 12
L T R | L T R
Volumes 25 186
Peak Hour Factor, PHF 0.78 0.88
Hourly Flow Rate, HFR 32 211
Parcent Heavy Vehicles O 0
Percent Grade (%} 0 0
Madian Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queua Length, and Level of Sarvice
Approach NB SB Westbound Eastbound
Movement 1 4 I 7 8 9 | 10 11
Lane Config LTR LTR | LR |
v (vph) 398 27 243
C(m} (vph) 1349 1603 1252
v/e 0.30 0.02 0.19
95% queue length 1.25 0.05 0.72
Control Delay 8.8 7.3 9.4
.08 A A A
Approach Delay 9.4
Approach LOS A
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HGS2000: Unsignalized Intersections Release 4.1lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Engineer Consultant

Date Performed: 08/09/2007

Analysis Time Period: 7:00 - 8:00 A M

Intersection: PR-923 y Acceso al Aeropuerto
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Existente A M
East/West Street: Acceso al Aaropuarto

North/South Street: PR~-923

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 398 0 15 27 0 220
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Peak~15 Minute Volume 100 0 4 7 0 55
Hourly Flow Rate, HFR 398 0 15 27 0 220
Parcent Heavy Vehicles 2 -— - 2 - —-—
Median Type Undividead
RT Channelizead?
Lanes 0 0 0 0 o] 0
Configuration LTRLR LTRLR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 i1 12
L T R L T R
Volume 25 186
Peak Hour Facter, PHF 0.78 0.88
Peak-15 Minute Veclume 8 53
Hourly Flow Rate, HFR 32 211
Percant Heavy Vehiclas 0 ¢
Percent Grade (%) o] o
Median Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR

Padastrian Volumes and Adjustments

Movements 13 14 15 186
Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed {(ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph wph sec sac

Prog. Distance
Speead to Signal
mph faat

82 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th wvehicles: 0 0
Shared 1ln volume, major rt vehicles: 0 0
8at flow rate, major th vehicles: 1900 1900
Sat flow rate, major rt wehicles: 1700 1700
Number of major street through lanes: 0 0
Worksheat 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movemant i 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 3.1* 3.2%
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 0 0
ti{c,q) 0.20 0.20 0.10 0.20 0.20 Q.10
Grada/100 0.00 0.00 0.00 0.00 .00 0.00
t{3,1t) 0.00 0.00 0.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 4.1 2.4 3.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f,base) 2.20 2.20 3.50 3.30
t(£,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P (HV} 2 2 0 0
t (£} 2.2 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2
Vi(t) V{1, prot)

Movement 5
vi{t) V{l,prot}

V prog

Total Saturation Flow Rate, s {vph)
Arrival Type

Effactive Green, g (sec)

Cycle ILength, C {sec)

Ep (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(ql)
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g{q2)
glqg)

Computation 2-Proportion of TWSC Intersection Time

blocked
Moveament 2

vit) V(l,prot) V(t)

Movemant 5
Vv{l,prot)

alpha

bata

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c, max)

Min platooned flow, V{c,min)
Duration of blocked pericd, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platocon Event Periods

Result

p{2)

p({5)

p (dom)

p {subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movaments, p(x)

(1)
Single-stage
Process

(2) (3}
Two-Stage Procass
Stage I Stage II

p(1)
pi{d)
p(7)
pi{B)
p(9)
p(10)
p(ll)
p(l2)

Computation 4 and S
Single~-Stage Process
Movement 1 4

V co,x 220 15
s
Px

Vec,ux

968 g

Cr,x
C plat,x

Two-Staga Process
7
Stagel S8StageZ Stagel

10

Stage2 Stagel Stage2

Stagel

11

Stage?

V{c,x)

s 0
P(x)

Vic,u,x)

C{r,x)
C{plat, x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 8

Potential Capacity 1087

Pedestrian Impedance Factor 1.00 1.00
Movemant Capacity 1087

Probability of Queue free St. 0.81 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 15 220
Potential Capacity 1603 1349
Pedastrian Impedance Factor 1.00 1.00
Movement Capacity 1603 1349
Probability of Queue free St. 0.98 0.70
Maj] L-Shared Prob Q free St. 0.98 0.70
Step 3: TH from Minor St. 8 11
Conflicting Flows

Potential Capacity

Pedastrian Ympedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.69 0.69
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 968

Potential Capacity 833

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor Q.69
Maj. L, Min T Adj. Imp Factor. 0.76
Cap. Adj. factor due to Impeding mvmnt 0.69 0.861
Movament Capacity 5717

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj}. factor due to Impeding ovmnt
Movement Capacity

Probability of Queue frea St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

¥

ct

Probability of Queue free 5¢t.

.00

Step 4: LT from Minor St,

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

968
B33
1.00 1.

0.69
0.76

0.69 0.
577

00

61

Results for Twe-stage process:
a
Y
ct

577

Worksheet 8-Shared Lane Calculations

Moveament 7

Volume (vph) 32
Movement Capacity (vph) 577
Shared Lane Capacity (vph)

211
1087
974

Worksheet 3-Computation of Effect of Flared Minor Streat Approaches

Movemant 7
L

8 9 10 11
T R L T

12

C sep

Volume

Dalay

Q sep

Q sep +1

round (Qsep +1)

577
32
11.6
0.10
1.10

1087
211
9.1
0.53
1.53
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n max 2

C sh 974
SUM C sep 1252
n 2

C act 1252

Worksheet 10-Delay, Queus Length, and Level of Sarvice

Movement 1 4 7 B 9 10 11 12
Lane Config LTR LTR LR

v (vph) 398 27 243

C{m} (vph) 1349 1603 1252

v/ie 0.30 0.02 0.19

95% queue length 1.25 0.05 0.72

Control Delay 8.8 7.3 9.4

LOS A F A

Appreoach Delay 9.4

Approach LOS A

Workshaet ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5

plol) 0.70 0.98
v{il), Volume for stream 2 or 5 a 0
v{i2), Volume for stream 3 or 6 0 0
9(il), Saturation flow rate for stream 2 or 5 1900 1900
8(i2), Saturation flow rate for stream 3 or € 1700 1700

P* (o) 0.70 0.58
d(M,LT), Delay for stream 1 or 4 8.8 7.3

N, Number of major street through lanes o} 0

d{rank,l} Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD
INT. PR-923 Y ACCESO AL AEROPUERTO
2:30-3:30PM

CONDICION EXISTENTE
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HCS82000:

Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersaection:
Jurisdiction:

Units: U. 8. Customary
Analysis Year:
Projaect ID: Palacios
East/West Street:
North/South Street:

Marcos Bandas Acosta

Traffic Engineer Consultant
08/09/2007

2:30 - 3:30 P M

PR-9523 y Accesc al Aerocpuerto
Humacaco

2007

de Humacao - Cond. Existente P M
Acceso al RAeropuerto

PR-923

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement: 1 2 3 | 4 5 6

L T R | L T R

Volume 303 0 16 93 0 329
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 303 0 16 93 0 329
Parcent Heavy Vehiclas 2 - - 2 - -
Median Typa Undivided
RT Channalized?
Lanes 0 0 0 0 0 0
Configuraticn LTRIR LTRLR
Upstream Signal? No Ho
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R I L T R
Volume 13 42
Peak Hour Factor, PHF 0.865 0.62
Hourly Flow Rate, HFR 20 68
Parcent Heavy Vehicles 0 0
Parcent Grade (%) 0 0
Median Storage
Flared Approach: Exisats? Yes
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR
Delay, Queue Length, and Lavel of Service

Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config LTR LTR | LR [
v {vph) 303 93 88
C(m) ({vph) 1231 1602 1407
v/e 0.25 0.06 0.06
95% queue length 0.98 0.18 0.20
Control Delay 8.9 7.4 9.2
Los A A A
Approach Delay 9.2
Approach LOS A
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HCS2000: Unsignalized Intersactions Release 4.1c

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL(TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co._: Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersaection: PR-923 y Accesc al Aerocpuertoe
Jurisdiction: Humacao

Units: U. 8. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao — Cond. Existente P M
East/West Street: Accaso al Reropusrto

North/South Street: PR-923

Intersection Orientation: NS Study period t(hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 303 0 16 93 0 329
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Peak-15 Minute Volume 76 0 4 23 0 82
Hourly Flow Rate, HFR 303 0 16 93 0 329
Percent Heavy Vehicles 2 - - 2 -= -
Median Type Undividad
RT Channelized?
Lanes 0 0 0 Q o 0
Configuration LTRLR LTRLR
Upstream Signal? No No
Minor Street Movemants 7 8 9 10 11 12
L T R L T R
Volume 13 42
Peak Hour Factor, PEF 0.65 0.62
Paak-15 Minute Voluma 5 17
Hourly Flow Rate, HFR 20 68
Percent Heavy Vehicles Q ¢
Parcent Grade (%) 0 0
Median Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR

Pedestrian Volumas and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 (0}
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Typea Time Length
vph vph sec sec

Prog. Distance
Speed to Signal
mph feet

82 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 0 0
Shared ln volume, major rt wvehicles: 0 0
Sat flow rate, major th vehicles: 1900 1900
Sat flow rate, major rt vehicles: 1700 1700
Number of major street threough lanes: 0 0
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculatiocn
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 3.1+ 3.2%
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.60
P{hv) 2 2 0 0
ti{c, g} 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 ¢.00 0.00 0.00 0.00
t{3,1t) 0.00 0.00 0.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(ec) l-stage 4.1 4.1 2.4 3.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 i0 11 12

L L L T R L T R
t{f, base) 2.20 2.20 3.50 3.30
t (f,HV} 0.90 0.90 0.90 0.90 0.90 0.50 0.90 0.90
P {HV) 2 2 0 0
t(£f) 2.2 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2
Vit) V(l,prot)

Movement 5
Vit) V{l,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sac)

Rp (from Exhibit 16-11)

Proportion wvehicles arriving on green P
glql)
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gl(q2}
a(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2

vit) Vi(l,prot)

vit)

Movement 5
Vi{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p{2)

p{5)

p {dom)

p{subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p{x) Process

(2)

Stage I

{(3)
Two-Stage Process

S8tage II

r{l)
p(4)
p{7}
p(8)
p{9)
p{(10)
p(1L)
p{12}

Computation 4 and 5
Single-Stage Process
Movement 1 4

vV e,x 328 16

Cr,x
C plat,x

Two-Stage Process
7
Stagel Stage2 Stagel

8

Stage2 Stagel

10

Stage?

Stagel

11

3tage?2

Vie, x)

s 0
P(x)

Vi{c,u,x)

C(r,=x)
C(plat, x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 8

Potential Capacity 1087

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1087

Probability of Queue free St. 0.94 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 16 329
Potential Capacity 1602 1231
Pedestrian Impedance Factor 1.00 1.00
Movemant Capacity 1602 1231
Probability of Queue free St. Q.94 0.75
Maj L-Shared Prob Q free St. 0.94 0.75
Stap 3: TH from Minor St. 8 11
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.71 0.71
Movement Capacity :

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 964

Potential Capacity 833

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.71
Maj. L, Min T Adj. Imp Factoer. 0.78
Cap. Adj. factor due to Impeding mvmnt a.71 0.73
Movement Capacity 582

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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n max 1

C sh 913
SUM C sep 1407
n 2

C act 1407

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LTR LTR LR

v (vph) 303 93 88

C{m) (vph) 1231 1602 1407

v/e 0.25 0.06 0.06

95% queue length 0.98 0.18 0.20

Control Dalay 8.9 7.4 9.2

LOs A A A

Approach Delay 9.2

Approach LOS A

Worksheat l1ll-Shared Major LT Impadance and Delay

Movement 2 Movement 5

plod) 0.75 0.94
v(il), Volume for stream 2 or 5 4] 0
v({i2), Volume for stream 3 cor 6 0 0
8(1l), S8aturation flow rate for stream 2 or 5 1900 1900
s{12), Saturation flow rate for stream 3 or 6 1700 1700

P* (0]) 0.75 0.94
d(M,LT), Delay for stream 1 or 4 8.9 7.4

N, Number of major street through lanes 0 0

d{rank,l) Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD
INT. PR-923 Y PR-9923
7:15-8:15A M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :
Date Performed:

Marcos Bandas Acosta
Traffic Engineer Consultant
09/09/2007

Analysis Time Period: 7:15 - 8:15 A M

Intersection:
Jurisdiction:
Units: U. 8. Custeomary

Analysis Year: 2007

Project ID:
East/West Street:
North/South Streeat:

PR-923 y PR-9923
Humacao

Palacios de Humacac - Cond. Existente A M
PR-923 Y PR-9923
PR-923

Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movement 2 3 | 4 5 6

T R | L T R

Volume 65 84 54
Peak—-Houxr Facteor, PHF 0.69 0.71 0.57 0.65
Hourly Flow Rate, HFR 439 91 147 143
Parcent Heavy Vehicles - - -= -
Maedian Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT R
Upstream Signal? No No
Minor Street: Approach Northbound Southbound

Movement 8 9 | 10 11 12

T R I L T R
Volume 42 148
Paak Hour Factor, PHF 0.88 0.86
Hourly Flow Rata, HFR 48 172
Percent Heavy Vehicles 0 2
Parcent Grade (%) 0 0
Maedian Storage
Flared Approach: Exigts?
Storage
RT Channelized? No
Lanes 1 1
Configuration L R
Delay, Queue Length, and Lavel of Service

Approach EB WB Northbound Southbound
Movement 1 4 |7 8 9 i 10 11 12
Lane Config LT i [ L R
v (vph) 439 48 172
C{m) (vph) 1272 515 985
v/c 0.35 0.09 0.17
95% queue length 1.58 0.31 0.63
Control Delay 9.3 12.7 9.4
Los % B F-%
Approach Delay 10.1
Approach LOS B

- 130 -



HCS2000: Unsignalized Intersections Release 4.1lc

Phonea: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Period: 7:15 - 8:15 A M

Intersection: PR~923 y PR-9923

Jurisdiction: Bumacao

Units: U. 8. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Existente A M
East/Wast Street: PR-923 Y PR-9923

North/South Street: PR-923

Intersection Orientaticon: EW Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 302 65 84 94
Peak-Hour Factor, PHF 0.69 0.71 0.57 0.65
Peak-15 Minute Volume 110 23 37 36
Hourly Flow Rate, HFR 439 91 147 143
Parcent Heavy Vehicles 2 - -= - -
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuraticn LT TR
Upstream Signal? No No
Minor Street Movements 7 8 g 10 11 12
L T R L T R
Volume 42 148
Peak Hour Factor, PHF 0.88 0.86
Peak-15 Minute Volume 12 43
Hourly Flow Rate, HFR 48 172
Percent Heavy Vehicles 0 2
Percent Grade (%) 0 0

Madian Storage
Flared Approach: Exista?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustmaents

Movements 13 14 15 16
Flow {(ped/hr) 0 0 0 0
Lane Width (ft) 1z2.¢0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 4] 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to 8ignal
vph vph gsec sec mph faot

82 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movemant 2 Movament 5
Shared ln velume, major th vehicles: 91
Shared ln volume, major rt vehiclas: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt wvehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movament 1 4 7 8 9 10 11 12
L L L T R L T R
t{c,base) 4.1 3.1+ 3.2%*
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 ¢} 2
tic,q) 0.20 Q.20 6.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t(c,T): 1l-stage 0.00 0.060 0.00 0.00 0.00 0.00 0.00 0.00
2-gtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l1-stage 4.1 2.4 3.2
2~-stage
Follow-Up Tima Calculations
Movemaent 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base} 2.20 3.50 3.30
t(£,8V) 0.90 0.90 0.80 0,90 G.90 0.%0 0.90 0.90
P (HV) 2 0 2
t{£) 2.2 3.5 3.3

Worksheet 5-Effact of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
vi(t) V{l,prot) WVI(t) V{l,prot)

V prog

Total Saturation Flow Rate, 3 (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sac)

Rp (from Exhibit 16-11)

Proportion wvehicles arriving on green P
giql)
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g(qa2)
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) V{l,prot) V({t) V{l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platocned flow, V(c,max)

Min platcooned flow, V{c,min)
Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Paricds Result

p{2) 0.000

r{5) 0.000

p (dom)

p (subo)

Constrained or unconstrained?

Proporticn

unblocked (1) (2} {3)
for minor Single-stage Two-Stage Process
movements, p{x) Proceass Stage I Stage II

p{l)
p(4)
pi7)
p{8)
p(9)
p(10)
pi{ll)
p{l2)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 i1l 12
L L L T R L T R

Vo,x 290 1187 218

s

Px

vV co,u,x

Cr,x

C plat,x

Two-Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage?2 Stagel Stage2 Stagel Stage2

Vic,x}

3 1700
P (x)

Vic,u,x)

Clx,x)
C{plat, x)

- 133 -



Worksheet 6-Impadance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting ¥Flows 218

Potential Capacity 985

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 985

Probability of Queue free St. 1.00 0.83
Step 2: LT from Major St. 4 1
Conflicting Flows 290

Potential Capacity 1272
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1272
Probability of Queue free 8t. 1.00 0.65
Maj L-Shared Prob @ free St. 0.64
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor dus to Impeding mvmnt 0.64 0.64
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 16
Conflicting Flows 1187
Potantial Capacity 786

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.64

Maj. L, Min T Adj. Imp Factor. 0.72

Cap. Adj. factor duve to Impeding mvmnt 0.59 0.65
Movement Capacity 515

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Paedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queus free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedastrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due toc Impeding mvmnt 0.64 0.64
Movement Capacity

Result for 2 stage process:
a

¥

ct

Prcbability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1187
Potential Capacity 786

Pedestrian Impedance Factor 1.00 1.60
Maj. L, Min T Impedance factor 0.64

Maj. L, Min T Adj. Imp Factor. 0.72

Cap. Adj. factor due to Impeding mvmnt 0.59 0.65
Movement Capacity 515

Results for Two-stage process:
a
¥
ct 515

Worksheet 8-Shared Lane Calculations

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

Volume (vph) 48 172

Movement Capacity (vph) 515 4985

Shared Lane Capacity (vph)

Worksheet $-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 1z
L T R L T R

C sep 515 985

Volume a8 172

belay

Q sep

Q sep +1

round (Qsep +1)
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n max
C sh
SUM C sep

C act

Worksheet 10-Delay,

Queua Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT L R
v (vph) 439 48 172
C({m) (vph) 1272 515 985
v/e 0.35 0.09 0.17
95% queue length 1.58 0.31 0.63
Control Dalay 9.3 12.7 9.4
LOS F.9 B A
Approach Delay 10.1
Approach LOS B

Worksheet 1ll-Shared

Major LT Impedance and Delay

Movement 2

Movement 5

p{oJ)
v{il), Volume for
v(i2), Volume for
8({il), Saturation
2(i2), Saturatiocn
B* (0])

d{M,LT), Delay for stream 1l or 4
N, Number of major street thrcough lanes
d{rank,1l) Delay for stream 2 or 5

stream 2 or 5
gtream 3 or 6

flow rate for stream 2 or 5
flow rate for stream 3 or 6

0.65
91

0
1900
1700
0.64
9.3

1
3.4
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ANALISIS DE CAPACIDAD
INT. PR-923 Y PR-9923
2:45-3:45P M

CONDICION EXISTENTE
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HCS2000: Unsignalized Intersections Ralease 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 8. Customary
Analysig Year:

Project ID: Palacios
East/West Street:

Marcos Bandas Acosta
Traffic Engineer Consultant
09/09/2007

2:45 - 3:45 P M

PR-923 y PR-99523

Humacao

2007
de Humacao - Cond. Existente P M
PR-$23 Y PR-G923

North/South Streat: PR-923
intersection Orientation: EW Study period {(hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volunme 278 86 48 44
Peak-Hour Factor, PHF 0.64 0.57 0.67 0.65
Hourly Flow Rate, HFR 436 152 71 67
Percent Heavy Vehicles 2 -= - - -
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: BApproach Northbound Southbound

Movement 7 8 9 [ 10 11 12

L T R 1 L T R
Volume 77 233
Peak Hour Factor, PHF 0.84 0.83
Hourly Flow Rate, HFR 92 280
Percant Heavy Vehicles 0
Percent Grade (%) 0 0
Madian Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 1
Configuration L R
Delay, Queue Length, and Level of Service

Approach EB WB Northbound Southbound
Movement 1 4 17 8 9 | 10 11 12
Lane Config LT | | L R
v (vph) 436 92 280
C{m) (vph) 1446 557 1043
v/a 0.30 0.17 0.27
95% queue length 1.29 0.59 1.10
Control Delay 8.6 12.7 9.7
LOS A B A
Approach Delay 10.5
Approach LOS B
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HCS2000: Unsignalized Intersections Releasea 4.1c

TWO-WAY STOP CONTROL(TWSC) ANALYSIS

Phone:

E-Mail:

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant

Date Performed: 09/09/2007
Analysis Time Period: 2:45 - 3:45 P M
Intersection:

Jurisdiction: Humacao
Units: U. 8. Custcmary
Analysis Year: 2007

Project ID: Palacios de Humacac — Cond. Existente P M
PR-923 Y PR-9923

East/West Straeat:
North/South Street: PR-923

PR-923 y PR-9923

Intersection Orientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 278 86 48 44
Peak-Hour Factor, PHF 0.64 0.57 0.67 0.65
Peak-15 Minute Volume 108 38 18 17
Hourly Flow Rate, HFR 436 152 71 67
Percant Heavy Vehicles 2 - - - -
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volumea 17 233
Peak Hour Factor, PHF 0.84 0.83
Peak-15 Minute Voluma 23 70
Hourly Flow Rate, HFR 92 280
Parcent Heavy Vehiclas 0
Parcent Grade (%) 0 0
Madian Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration
Pedastrian Volumas and Adjustments

Movements 13 14 15 16
Flow (ped/hr} 0 0 0 0
Lane Width {ft) 12.0 12. 12.0 12.
Walking Speed (ft/sec) 4.0 4. 4.0 4.
Percent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Langth
vph vph sac sec

Prog.
Speed

mph

Distance
to Signal
faet

32 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Moveament 5

Shared ln volume, major th vehicles: 152
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1500
Sat flow rate, major rt vehicles: 1700
Numbar of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(c,base) 4.1 3.1%* 3.2x%
t{c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P {hv) 2 0
t({c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
£{3,1t) 0.00 0.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 g.00
2-stage 0.00 ¢.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 2.4 3.2%
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t (£, base) 2.20 3.50 3.30
t(f, HV) 0.90 0.90 0.90 0.%0 0.90 0.90 0.90 ¢.90
P (HV) 2 0
t(f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2
vit) V(l,prot)

Movement 5

V(L)

V(l,prot)

V prog

Total Saturation Flow Rate, s (vph}
Arrival Type

Effective Greaen, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion wvehicles arriving on green P
g{ql)
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g(g2)
g (q)

Computation 2-Proportion of TWSC Intersection Tima blocked
Movament 2 Movement 5
wv{t) v{l,prot) V(t) V({l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proporticn time blocked, p

0.000 6.000

Computation 3-Platoon Event Pariods

Result

p(2)

pi(5)

p{dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p{x) Process

(2) {3)
Two-Stage Proceass
Stage I Stage II

p{l)
p{4)
p{"
p(8)
p(9)
p(10)
p(ll)
p{12)

Computation 4 and 5
Single—-Stage Process
Movement 1 4

12

104

C r,x
C plat,x

Two-Stage Process
7
Stagel Stage2 Stagel

10
Stage? Stagel S8tage2 Stagel

Stage2

Vic,x)
]

P{x)
V{c,u,x)

1700

Cir,x)
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C{plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 104

Potential Capacity 1043
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1043
Probability of Queue free St. 1.00 0.73
Step 2: LT from Major St. 4 1
Conflicting Flows 138

Potential Capacity 1446
Padestrian Impedance Factor 1.0¢ 1.00
Movement Capacity 1446
Probability of Queue free 3t. 1.00 0.70
Maj L-Shared Prob Q frea St. 0.67
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.67 Q.67
Movement Capacity

Probability of Queue frea St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1128
Potential Capacity 798
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.67

Maj. L, Min T Adj. Imp Factor. 0.75

Cap. Adj. factor due to Impeding mvmnt 0.55 0.70
Movement Capacity 557

Worksheet 7-Computation of the Effect of Two~stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queua free St.

Part 2 - Sacond Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
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Potential Capacity
Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.67
Movement Capacity

Result for 2 stage process:

a

Y

ct

Probability of Queue free St. 1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor 0.67
Maj. L, Min T Adj. Imp Factor. 0.75
Cap. Adj. factor due to Impeding mvmnt 0.55
Movement Capacity

1128
798
1.00

0.70
557

Results for Two-stage process:
a
Y
Cct

557

Worksheet B8-Shared Lane Calculations

Movemsnt 7 8 9

10 11 12

Volume (vph)
Movement Capacity (vph)
Shared Lane Capacity (vph)

92 280
557 1043

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movament 7 8 9 10 11 12

L T R L T R
C sap 557 1043
Volume 92 280
Delay
Q sep
Q sep +1

round (Qsep +1)
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n max
C sh
SUM C sap

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT L R
v (vph) 436 92 280
C(m) {vph) 1446 557 1043
v/e 0.30 0.17 0.27
95% queua length 1.29 0.59 1.10
Contrel Delay 8.6 2.7 9.7
LOs A B A
Approach Delay 10.5
Approach LOS B

Worksheet ll-Shared Major LT Impedanca and Delay

Mowvement 2 Movement 5
plol) 0.70 1.00
v({il), Volume for stream 2 or 5 152
v({i2), Volume for stream 3 or 6 ¢
s(il), Saturation flow rate for stream 2 or 5 1800
s8{i2), Saturation flow rate for stream 3 or 6 1700
P*{03]) Q.67
d(M,LT), Delay for stream 1 or 4 B.6
N, Number of major street through lanes 1
d{rank,l) Delay for stream 2 or 5 2.8
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ESCENARIO FUTURO
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ANALISIS DE CAPACIDAD
INT. PR-3 Y PR-923
7:30-8:30 A M

CONDICION FUTURA
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Analyst: Marcos Bandas Acosta

Agancy: Trafffic
Date:
Period:
Project ID:
E/W St: PR-3

10/09/2007
7:30 - 8:
Palacics de Humacao - Cond.

HCS2000: Signalized Intersections Releass 4.lc
Inter.: PR-3 y PR-923
Area Type: All other areas
Jurisd: Humacao

Year 2007

Futura oA M
N/S St: PR-923

Engineer Consultant

30 A M

SIGNALIZED INTERSECTICN SUMMARY

| Eastbound | Westbound | HNorthbound |  Southbound |
| L T R | L T R | L T R 1 L T R |
| | ! | !
No. Lanes | 0 2 0 | 2 2 0 | 2 0 1 | 0 0 0 |
LGConfig | TR | L T | L R | 1
Volume | 1043 431 |44 1466 | 689 182 | }
Lane Width | 12.0 112.0 12.0 f12.0 12.0 | |
RTOR Vol f 20 | | 10 | {
Duration 1.00 Area Type: All other areas
Signal Operations
Phage Combination 1 2 3 41 5 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A | Right A
Peds [ Pads
WB Left A | 8B Left
Thru A A | Thru
Right | Right
Peds | Peds
NB Right | EB Right
SR Right | WB Right
Green 13.0 60.0 25.0
Yallow 3.0 3.0 3.0
All Red 1.0 1.0 1.0
Cycle Length: 110.0 sacs
Intargection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity {s) v/e g/C Delay LOS Delay LOS
Eastbound
TR 1836 3366 1.06 0.55 141.9 F 141.9 F
Waestbound
L 406 3433 0.15 0.12 43.7 D
T 2453 3505 0.80 0.70 13.2 B 14.1 B
Neorthbound
L 788 3467 1.17 0.23 358.2 F
296.0 F
R 360 1583 0.64 0.23 42 .1 D
Southbound

Intersaction Delay = 126.1 (zec/veh)

Intersection LOS = F
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Phone:
E-Mail:

HC82000: Signalized Intersections Release 4.l1c

Fax:

OPERATIONATL ANALYSIS

Analyst:
Agency/fCo.:

Data Performed:

Analysis Time Period:

Intersection:
Area Type:
Jurisdiction:
Analysis Year
Project ID:

Palacios de Humacao - Cond.
Fast/Waest Street

Marcos Bandas Acosta
Trafffic Engineer Consultant
10/09/2007

7:30 - 8:30 A M

PR-3 y PR-923

All other areas

Humacao

2007

Futura & M

North/South Street

PR-3 PR-923
VOLUME DATA

] Eastbound | Westbound | Northbound | Southbound |

| L T R | L T R | L T R | L T R |

f | | | |
Volume | 1043 431 |44 1466 {689 182 | i
% Heavy Veh] 3 2 |2 3 |11 2 | |
PHE' I 0.75 0.75 10.75 0.75 10.75 0.75 | |
PK 15 Vol | 348 143 |15 489 1230 61 | |
Hi Ln Vol | | I | |
% Grade | 0 | 0 | 0 | |
Ideal Sat | 1900 11900 1300 11900 1900 | I
ParkExigst | | I ! |
NumPark | | | | i
No. Lanes | 2 0 ! 2 2 0 | 2 0 1 | 0 0 |
LGConfig | R { L T | L R | |
Lane Width | 12.0 112.0 12.0 112.0 12.0 | |
RTOR Vol { 20 | | 10 | |
Adj Flow | 1939 i59 1956 1920 229 | |
%$InSharedLn| 1 | | |
Prop LTs | 0.000 | 0.000 | |
Prop RTs | .282 | 0.000 | 1.000 | |
Peds Bikes| ! | 0 | o |
Buses | 0 10 0 |0 0 |
%InProtPhase | 1 | |
Duration 1. Araa Type: All other areas

QPERATING PARAMETERS

| Eastbound | Westbound | Worthbound | Southbound I

| L T R | L T R | L T R | L T R |

| | | | !
Init Unmet | 0.0 |10.0 0.0 |0.0 0.0 | |
Arriv. Type| 3 13 3 |13 3 ] |
Unit Ext. i 3.0 13.0 3.0 13.0 3.0 |
I Factor | 1.000 | 1.000 | 1.000 | ]
Lost Time | 2.0 12,0 2.0 12.0 2.0 | |
Ext of g | 2.0 2.0 2.0 |12.0 2.0 | |
Ped Min g | 3.2 | | 3.2 | 3. !
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PHASE DATA

Phase Combination 1

EB Left
Thru
Right
Peds

Laft
Thru
Right
Peds

Right

SB Right

Green
Yellow
All Red

Volume Adijustment

Volume, V
PHF

Adi flow
No. Lanes
Lane group
Adj flow
Prop LTs
Prop RTs

[
|
I
I
I
i
|
I
]
!

2 3 4 | 5 6 7 8
| NB Left A
A | Thru
A | Right A
| Peds
A | SB Leaft
A A | Thru
i Right
| Pads
{ EB Right
|
| WB Right
|
|
13.0 60.0 25.0
3.0 3.0 3.0
1.0 1.0 1.0
Cycle Length: 110.0 secs
VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET
Eastbound | Westbound |  Northbound | Scouthbound |
L T R | L T R | L T R | L T R |
| ! | |
1043 431 |44 1466 | 689 182 | |
0.75 0.75 |0.75 0.75 1{0.75 0.75 | |
1392 547 |58 1956 1920 229 | |
0 2 0 | 2 2 0 | 2 0 1 t 0 0 0 |
TR | L T | L R | I
1939 |59 1956 | 920 229 | |
0.000 ) 0.000 | f |
0.282 f 0.000 } 1.000 | |

Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)

Eastbound
LG TR
Seo 1900
Lanes O 2 0
W 1.000
fHV 0.974
fG 1.000
£p 1.000
£BB 1.000
A 1.00
fLO 0.95
£fRT 0.958
fLT 1.000
Sec.
flpb 1.000
fRpb 1.000
3 3366
Sec

We

W
o
(=]

. 000
. 980
.000
.000
. 000
.00

.87

OHHHKEORNLERK

<

.950¢

.000

3433

stbound

[
w
o
o

. 000
.971
.000
. 000
.000
.00

.85

. 000
.000

FHEHOHKHEHRKHEORN

1.000
1.000
3505

Northbound Southbound
L R
1900 1900
2 0 1 0 0
1.000 1.000
0.990 0.980
1.000 1.000
1.000 1.000
1.000 1.000
1.00 1.00
0.87 1.00
0.850
0.950
1.000
1.000
3467 1583

CAPACITY AND LOS WORKSHEET

Capacity Analysis and Lane Group Capacity
Adj

Appr/ Lane
Group

Mumt

Flow

Rata

(v)

Adj Sat Flow Grean
Flow Rate Ratio Ratic Capacity
(s) (v/s) {g/C) {c)
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Eastbound
Prot
Perm
Laeft
Prot
Parm
Thru
Right

Westbound
Prot
Perm
Left
Prot
Perm

Thru T

Right
Northbound
Prot
Perm
Laft
Prot
Perm
Thru

L

Right R

Southbound
Prot
Parm
Left
Prot
Perm
Thru
Right

1939

59

1956

920

229

3366

3433

3505

3467

1583

.58

.02

.27

1836

406

2453

788

360

Sum of flow ratios for critical lane groups, Ic
Total lost time par cycle,

Critical flow rate to capacity ratio,

L

= 12.00 sec

Control Dalay and LOS Determination

Appr/
Lane

Grp v/c

Ratios

unf
Del
g/C dl

Prog Lane

adj
Fact

Xec

= Sum (v/

= (Ye) (C) /(

8}

C-L)

0.86

0.96

Srp
Cap k

Incremental Res
Factor Dal

d2

Dal

Lane Group

Approach

d3

Delay LOS

Dalay LOS

Eastbound

TR 1.06
Westbound
L 0.15
T 0.80

Northbound
L 1.17

R 0.64
Scuthbound

.55

.12
.70

.23

.23

25,

43.
11.

42 .

38.

1.000

1.000
1.000

1.000

1.000

1836 0.

406 0.
2453 0.

788 Q.

360 0.

50

22

116.9

141.9

141.9 F

14.1 B

296.0 F

Intersection

delay

126.1 (sec/veh)

- 150 -

Intersection LOS

F



SUPPLEMENTAL, PERMITTED LT WORKSHEET

for exclusive lefts

Input
EB WB NB 8B

Cycle length, C 110.0 sac
Total actual green time for LT lane group, G (s)
Effective permitted green time for LT lane group, g{s)
Opposing effective green time, go (s)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lane group, PLT
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo ({(veh/h)
Lost time for LT lane group, tL
Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, flLUc 0,95 0.95
Opposing flow, Vole=VoC/[3600(No)fLUs] (veh/ln/cyc)
gf=Glexp(- a * (LTC ** b))]-tl, gf<=g
Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratioc, gro=Max[1-Rpo (go/C),0]
gq, (see Exhibit Cl16-4,5,6,7,8)
gu=g-gq if gg>r=gf, or = g-gf if gg<gf
n=Max (gq-gf) /2,0)
PTHo=1-PLTo
PL*=PLT[1+(N-1) g/ (gf+gu/EL1+4 .24}
EL1 {(refer to Exhibit Cl6-3)
ELZ=Max ((1-Ptho**n) /Plto, 1.0)
fmin=2 {(1+PL) /g or fmin=2(1+Pl)/g
gdiff=max (gq-gf,0)
fm=[gf/gl+[gu/g]/{1+PL(EL1-1})], (min=fmin;max=1.00)
flt=Ffm=[gf/gl+[gu/g)/[1+PL(EL1-1) }+[gdiff/g] /[1+PL(EL2-1) ], (fain<=fm<=1. ¢0)
or £flt=[fm+0.91 (N-1)]/N*+
Left-turn adjustment, fLT

For special case of single-lane approach cpposed by multilane appreoach,

see text.

* If P1>»>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gqg, seae text.

SUPPLEMENTAL PERMITTED LT WORKSEEET

for shared lefts

Input
EB WB NB SB

Cycle length, C 110.0 sac
Total actual green time for LT lane group, G (s)
Effective permitted green time for LT lane group, g(s)
Opposing effective green time, go (s)
Number of lanes in LT lane group, N
Numbher of lanes in opposing approach, No
Adjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lana group, PLT 0.000 0.000
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, tL

Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, fLUo 0.95 ©0.95

Cpposing flow, Volc=VoC/[360Q0 (No)fLUc] (veh/ln/cyc)
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gf=Glexp({~- a * (LTC ** b))]-tl, gf<=g

Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[l-Rpo(go/C),0]

gqg, (see Exhibit C16-4,5,6,7,8)

gu=g-gq if gg>=gf, or = g-gf if gq<gf

n=Max (gq-gf) /2,0)

PTHo=1-PLTo

PL*=PLT[1+ (N-1)g/ (gf+gu/EL1+4.24) ]

EL1 (refer to Exhibit Cl16-3)
EL2=Max { (1-Ptho**n) /Plteo, 1.0)

fmin=2 (14PL}) /g or fmin=2{1+Pl)/g

gdiff=max (gqg-gf, Q)

fm=[gf/gl+[gu/gl/[1+PL{(EL1-1)], (min=fmin;max=1.00)
flt=fm=[gf/gl+[gu/g]/[1+PL(EL1-1) ]+{qgdiff/g]/[1+PL(EL2-1) ], {fmin<=fm<=1.00)
or £flt=[(fm+0.91(N-1)]/N**

Left-turn adjustment, fLT

For spacial case of single-lane approach opposed by multilane apprcach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left—-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or whan gf>gq, see text.

SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET

Permitted Left Turns

EB WB NB SB
Effective pedestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg {(p/h)
OCCpedg
Opposing queue clearing green, ggq (s)
Eff. ped. green consumed by opp. veh. queue, ggq/gp
OCCpedu
Opposing flow rate, Vo (veh/h)
OoCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApDT
Proportion of left turns, PLT
Proportion of left turns using protected phase, PLTA
Left-turn adjustment, fLpb
Permitted Right Turns
Effactive pedaestrian green tima, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Conflicting bicycle volume, Vbic (bicycles/h}
Vpedg
OCCpedg
Effective green, g (s}
Vbicg
CCChieg
OCCx
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion right-turns, PRT
Propertion right-turns using protacted phase, PRTA
Right turn adjustment, fRpb

SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT
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Cycle length, C 110.0 sec
Adj. LT vol from Vol Rdjustment Worksheet, v

v/c ratio from Capacity Worksheet, X

Protected phase affective green interval, g (s)
Opposing queue effective green interval, gg
Unopposed green interval, gu

Red time r=(C-g-gg-gu)

Arrival rate, ga=v/(3600(max([X,1.0]})

Protected ph. departure rate, Sp=s/3600

Permitted ph. departure rate, Ss=s8 (gg+gu) / (gu*3600)
XPerm

XProt

Case

Queue at beginning of green arrow, Qa

Queue at beginning of unsaturated green, Qu
Rasidual queue, Qr

Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITIAL QUEUE

Initial Dur. Uniform Delay Initial Final Initial Lane
Appr/ Unmet Unmet Queuna Unmet Quana Group
Lane Demand Demand OUnadj. Adj. Param. Demand Delay Delay
Group 0 veh t hrs. ds dl sec u Q veh d3 sec d sec
Eastbound
Westbound
Northbound
Southbound
Intersection Delay 126.1 sac/veh Intersection LOS F
BACK OF QUEUE WORKSHEET
Eastbound Westbound Northbound Southbound
LaneGroup | TR |L T |L R | |
Init Queue | 0.0 |0.0 0.0 |0.0 0.0 |
Flow Rate | 1020 |30 1029 1474 229 | |
So | 1500 11200 1300 11900 1900 | |
No.Lanes 10 2 0 [2 2 0 [2 0 1 |10 0 0 |
SL | 1771 11769 1844 11787 1583 | |
LnCapacity | 966 |209 1291 14086 360 | |
Flow Ratio | 0.58 10.02 0.56 1G.27 0.14 | |
v/c Ratioc | 1.06 10.14 0.80 11.17 0.64 | |
Grn Ratio | 0.55 {0.12 0.70 10.23 0.23 | [
I Factor | 1.000 | 1.000 | 1.000 |
AT or PVG | 3 13 3 |3 3 | |
Pltn Ratio | 1.00 |1.00 1.00 |1.00 1.00 | |
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PF2 |
Q1 1
kB |
Q2 [
Q Average |
Q Spacing |
Q Storage |
Q S Ratio |
70th Percentile
fB% |
BOQ |
QSRatio |
85th Percentile
fB% |
BOQ |
QSRatio |
90th Percentile
fB% !
BOQ !
QSRatioc |
95th Percentile
£B% I
BOQ !
QSRatic |
9B8th Percentile
fB% |
BOQ |
QSRatio |

1.00
31.2
0.8
37.4
68.6
25.0
0

Qutput:

1.1
76.7

Cutput:

1.3
91.2

Cutput:

1.4
96.9

OQutput:

1.5
103.8

Output:

1.7
116.9

]1.00
10.8
}0.3
10.1
10.9
125.0

1.00 [1.00
21.3 114.5
0.9 10.5
3.5 |36.9
24.8 [51.4
25.0 125.0
0 |6
I
1.2 [1.1
28.6 158.0
|
1.4 (1.4
35.5 169.6
|
1.5 }1.4
37.6 173.5
I
1.7 11.5
1.8 41.0 |
I
1.8 11.7
2.3 45.9 |

ON~NOoO oM
D o~ O

m
wNn

ERROR MESSAGES

No errors to report.
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ANALISIS DE CAPACIDAD
INT. PR-3 Y PR-923
4:15-515P M

CONDICION FUTURA
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HCS2000: Signalized

Analyst: Marcos Bandas Acosta

Agency: Trafffic Engineer Consultant
Date: 10/09/2007

Period: 4:15 - 5:15 P M

Project ID: Palacios de Humacao - Cond.
E/W St: PR-3

SIGNALIZED INTE

Intersections Release 4.1lc

Intar.: PR-3 y PR-923
Area Type: All other areas
Jurisd: Humacao

Year 2007
Futura P M
N/8 St: PR-923

RSECTION SUMMARY

| Eastbound | Westbound | Northbound | Southbound |
| L T R | L T R | L T R ] L T R |
i | | | !
No. Lanes | 0 2 Q | 2 2 0 | 2 0 1 | 0 0 0 |
LGConfig [ TR | L T | L R | 1
Volume | 1363 1052 |90 1219 | 600 117 | |
Lane Width | 12.0 112.0 12.0 112.0 12.0 | 1
RTOR Vol ! 54 | | 6 | |
Duration 1.00 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 1 | 5 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A | Right A
Peds | Peds
WB Left A | 8B Left
Thru A A | Thru
Right | Right
Peds ! Pads
NBE Right ] EB Right
SB Right | WB Right
Green 25.0 45.0 18.0
Yellow 3.0 3.0 3.0
All Red 1.0 1.0 1.0
Cycle Length: 100.0 sacs
Intersection Performance Summary
Appz/ Lane Adj Ssat Ratiocs Lane Group Approach
Lane Group Flow Rate
Grp Capacity (3) v/a g/C Delay LOS Delay LOS
Eastbound
TR 1483 3296 2.12 0.45 2050 F 2050 F
Westbound
L 858 3433 0.14 0.25 29.2 (od
T 2594 3505 0.63 0.74 6.8 A 8.3 A
Northbound
L 624 3467 1.28 0.18 564.3 F
481.9 F
R 285 1583 0.52 0.18 38.9 D
Southbound
Intersection Delay = 1185 (sec/veh) Intersection LOS = F
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HCS82000: Signalized Intersections Release 4.1c

Phone: Fax:
E-Mail:
OPERATIONAL AMALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co. : Trafffic Engineer Consultant

Date Performed: 10/09/2007

Analysis Timse Period: 4:15 - 5:15 P M

Intersection: PR~3 v PR-923

Area Type: A1l other areas

Jurisdiction: Bumacao

Analysis Year: 2007

Project ID: Palacios de Humacac - Cond. Futura P M

Eagt/West Street North/South Street

PR-3 PR-923

VOLUME DATA

| Eastbound | Westbound | Northbound f  Southbound
| L T R | L T R | L T R | L T R
| | | |

Volume | 1363 1052 |50 1219 | 600 117 ¢t

% Heavy Veh] 3 2 |2 3 |1 2 |

PHF 1 0.75 0.75 [0.75 0.75 10.75 0.74 |

PK 15 Vol | 454 351 130¢ 406 |200 39 |

Hi Ln Vol | 1 | !

% Grade } 0 j 0 | 0 |

Ideal Sat | 1900 11900 1900 11900 1900 |

ParkExist | | | |

HumPark | | | !

No. Lanes | 0 2 0 | 2 2 0 | 2 0 1 | 0 0 0

LGConfig ! TR | L T | L R |

Lane Width | 12.0 112.0 12.0 112.0 12.0 |

RTOR Vol | 54 | 1 [ |

2Adj Flow 1 3148 1120 1624 1801 149 |

$InSharedLn| | | I

Prop LTs | 0.000 | 0.000 | |

Prop RTs | 0.423 | 0.000 | 1.000 1|

Peds Bikes| 0 | ] 0 | 0

Buses | 0 10 (o} |10 Q [

%$InProtPhase | | |

Duration 1.00 Area Typa: All other areas

OPERATING PARBMETERS

| Eastbound | Wastbound |  Northbound | Southbound
| L T R | L T R | L T R i L T R
| 1 | |

Init Unmet | 0.0 j10.0 6.0 10.0 0.0 |

Arriv. Type| 3 13 3 13 3 |

Unit Ext. | 3.0 13.0 3.0 /3.0 3.0 |

I Factor | 1.000 | 1.000 | 1.000 |

Lost Time | 2.0 12.0 2.0 12.0 2.0 |

Ext of g | 2.0 [2.0 2.0 12.0 2.0 |

Ped Min g | 3.2 | | 3.2 | 3.2

PHASE DATA
Phase Combination 1 2 3 4 | 5 6 7 8
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EB Leaft | NB Left A
Thru A | Thru
Right B | Right A
Peds { Pads

WB Left A | 8B Left
Thru A A ! Thru
Right | Right
Peds | Peds

NB Right [ EB Right

|

SB Right | WB Right

|
|

Green 25.0 45.0 18.0

Yallow 3.0 3.0 3.0

All Red 1.0 1.0 1.0

Cycle Length: 100.0

VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET

saecs

Volume Adjustment

| Eastbound | Westbound | Northbound f Southbound
| L T R | L T b33 | L T R | L T R
| | | |

Volume, V | 1363 1052 {90 1219 | 600 117 |

PHF | 0.75 0.75 10.75 0.75 10.75 0.74 |

RAdj flow | 1816 1332 1120 1624 1801 149

Nc. Lanes | 0 2 o] | 2 2 0 I 2 0 1 | 0 0 &

Lane greup | R | L T ] L R |

Adj flow | 3148 1120 1624 1801 149 |

Prop LTs ] 0.000 1 0.000 | |

Prop RTs | 0.423 | 0.000 ! 1.000 |

Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)

Eastbound Westbound Northbound Southbound
LG TR L T L R
So 1900 1900 1900 1300 1900
Lanes 0O 2 4] 2 2 0 2 0 1 0 v}
W 1.000 1.000 1.000 1.000 1.000
£fHV 0.975 0.980 0.971 0.990 0.980
fG 1.000 1.000 1,000 1.000 1.000
fp 1.000 1.000 1.000 1.000 1.000
fBB 1.000 1.000 1.000 1.000 1.000
£a 1.00 1.00 1.00 1.00 1.00
fLU 0.85 0.97 0.95 Q.97 1.00
£RT 0.937 1.000 0.850
fLT 1.000 0.950 1.000 0.950
Seac
fLpb 1.000 1.000 1.000 1.000
fRpb 1.000 1.000 1.000
5 3296 3433 3505 3467 1583
Sec

CAPACITY AND 10OS WORKSHEET

Capacity Analysis and Lane Group Capacity

Ads Adj Sat Flow Green --Lane Group--
Appr/ Lane Flow Rata Flow Rate Ratio Ratio Capacity v/c
Mvmt Group {v) {s) {v/s) (g/C) {c) Ratio
Eagtbound
Prot
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Perm

Left

Prot

Perm

Thru TR 3148 3296 # 0.96 0.45 1483 2.12

Right
Wastbound

Prot

Perm

Left L 120 3433 # 0.03 0.25 B58 0.14

Prot

Perm

Thru T 1624 3505 0.46 0.74 2594 0.63

Right
Northbound

Prot

Perm

Left L 801 3467 # 0.23 0.18 624 1.28

Prot

Parm

Thru

Right R 149 1583 0.09 Q.18 285 0.52
Southbound

Prot

Perm

Left

Prot

Perm

Thru

Right
Sum of flow ratios for critical lane groups=, Yc = Sum (v/s) =1.22
Total lost time per cycle, L = 12.00 sec
Critical flow rate to capacity ratio, Xco = (¥e) (C)y/(C-L) = 1.39
Control Delay and LOS Determination
Appz/ Ratios Unf Prog Lane Incremental Ras Lane Group Approach
Lane Del Adj Grp Factor Del Del
Grp v/c g/c d1 Fact Cap k 4z d3 Delay LOS Delay LOS
Eastbound
TR 2.12 .45 27. 1.000 1483 0.50 2023 0.0 2050 F 2050 F
Westbound
L 0.14 .25 29. 1.000 858 0.11 0.1 0.0 29.2 C
T 0.63 .74 6. 1.000 2594 0.21 0.5 0.0 6.8 A 8.3 A
Northbound
L 1.28 .18 41 1.000 624 0.50 523.3 0.0 564.3 F

481.9 F
R 0.52 .18 37. 1.000 285 0.13 1.8 0.0 38.9 D
Southbound
Intarsaction delay = 1185 {sec/veh) Intersection LOS = F
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SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

Input
EB WB NB 8B

Cycle length, C 100.¢ sec
Total actual green time for LT lane group, G (s)
Effective permitted green time for LT lane group, g{s)
Oppesing effective green time, go (s)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lane group, PLT
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, tL
Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, fLUo 0.95 0.95
Oppesing flow, Vole=VoC/[3600(No)fLUo] (veh/ln/eyc)
gf=Glexp(- a * (LTC ** b))1-tl, gf<=g
Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[l-Rpo(go/C),0)
gq, (see Exhibit C16-4,5,6,7,8)
qu=g-gq if ggr=gf, or = g-gf if gg<gf
n=Max (gq-gf) /2,0)
PTHo=1-PLTo
PL*=PLT{1+{(N-1)g/{(gE+gu/EL1+4.24)]
ELl (refer to Exhibit C16-3}
EL2=Max { (1-Ptho**n) /Plto, 1.0)
fmin=2 (1+PL) /g or f£min=2(1+Pl)/g
gdiff=max (gg-gf,0)
fo=[gf/gl+{gu/gl /[1+PL(EL1-1)], (min=fmin;max=1,00}
flt=fm=[gf/gl+{gu/gl/[1+PL{EL1-1}1+[gdiff/g]/[1+PL(ELZ-1)], (fmin<=fm<=1.00)
or flt=[fm+0.91 (N-1)]/N**
Laft-turn adjustment, fLT

For spacial case of single-lane approach opposed by multilane appreach,

see text.

* If Pl>=1 for shared laft-turn lanes with N>1, then assume de-facto
laft-turn lane and raedo calculations.

** For permitted left-turns with multiple exclusive left~turn lanes, f£lt=fm.

For gpecial casa of multilane approach opposed by single-lane approach

or when gf>gq, see teaxt.

SUPPLEMENTAL PERMITTED LT WORKSHEET

for shared lafts

Input
EB WB NB SB

Cycle length, C 100.0 sac
Total actual green tima for LT lane group, G (s)
Effective permitted green time for LT lane group, gi{s}
Opposing effective green time, go (s8)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lane group, PLT 0.000 0.000
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rata, Vo (veh/h)
Lost time for LT lana group, tL

Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, flLUo 0.95 0.85

Oppesing flow, Volc=VoC/{3600(No)fLUc] (wveh/ln/cyc)
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gf=Glexp(- a * (LTC ** b)}]-tl, gf<=g

Opposing platoon ratic, Rpo (refer Exhibit 16-11)
Qpposing Queue Ratioc, gro=Max[l-Rpo{go/C),0]

gq, (sea Exhibit Cl16-4,5,6,7,8)

gu=g-gq if gg>=gf, or = g-gf if gg<gf

n=Max (gg-gf) /2, 0}

PTHo=1-~PLTo

PL*=PLT{1+ (N-1)g/ (gf+gqu/EL1+4.24)]

ELl {refer to Exhibit Cl6-3)
EL2=Max ( (1-Ptho**n) /Plto, 1.0}

fmin=2 (1+PL) /g or fmin=2(1+Pl}/g

gdiff=max (gg~gf, 0)

fu=[gf/gl+[gu/gl/[1+PL{EL1-1)], (min=fmin;max=1.00)
£lt=fm=[gf/gl+[gu/gl/[1+PL(EL1-1) }+[gdiff/g]/[1+PL(EL2-1) ], (fmin<=fm<=1.00)
or flt=[fm+0.91({N-1}]/N**

Laft-turn adjustment, fLT

For special case of single-lana approach opposed by multilane approach,

sea text.

* ITf Pl>»=1 for shared left-turn lanes with N>1, then assume de-facto
laft-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive leaft-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gq, =see taxt.

SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET

Permitted Left Turns

EB WB NB SB
Effective pedestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Pedestrian flow rate, Vpedg {(p/h)
OCCpedg
Opposing queue clearing green, ggq (s)
Eff. ped. green consumed by opp. veh. queue, gq/gp
OCCpedu
Opposing flow rata, Vo (veh/h)
ocCr
Number of cross-streat receiving lanes, Nrac
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT
Proportion of left turns using protected phase, PLTA
Left-turn adjustment, fLpb
Permitted Right Turns
Effactive padestrian green time, gp (s)
Conflicting pedestrian volume, Vped (p/h)
Conflicting bicyecle voluma, Vbic (bicycles/h)
Vpedg
OCCpedg
Effective green, g (s)
Vbicg
0CCbicg
OCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion right-turns, PRT
Proportion right-turns using protected phase, PRTA
Right turn adjustment, fRpb
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SUPPLEMENTAL UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT
Cycle length, C 100.0 sac
Adj. LT vol from Vol Adjustment Werksheet, v
v/c ratio from Capacity Worksheet, X
Protected phase effective green interval, g (s)
Opposing queue affective green interval, gg
Unopposed green interval, gu
Red time r={C-g-ggq-gu)
Arrival rate, ga=v/(3600({max[X,1.0]))
Protected ph. departure rate, Sp=a/3600
Permitted ph. departure rate, Ss=s(gg+gu)/{gu*3600)
XPerm
XProt
Case
Oueue at baginning of green arrow, Qa
Queue at beginning of unsaturated green, Qu
Residual queue, Qr
Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITTIAL QUEUE
Initial Dur. Uniform Delay Initial Final Initial Lane
Appr/ Unmet Unmet Queue Unmet Queue Group
Lane Demand Demand Unadj. AaAdj. Param. Demand Delay Delay
Group Q wveh t hrs. ds dl sec u QO veh d3 sec 4 sac
Eastbound
Westbound
Northbound
Southbound
Intersection Delay 1185 sec/veh Intersection LOS F
BACK OF QUEUE WORKSHEET
Eastbound Westbound Northbound Southbound

LaneGroup | TR IL T IL R J I
Init Queue | 0.0 |0.0 0.0 |6.0 0.0 | |
Flow Rate | 1656 |61 854 |412 149 | |
So | 1900 11900 1900 11900 1900 1 I
No.Lanes 1G 2 Q [2 2 0 I2 0 1 |10 0 |
SL ! 1734 [1769 1844 11787 1583 | |
InCapacity | 780 1442 1365 [321 285 | |
Flow Ratio | 0.96 10.03 0.46 10.23 0.09 | |
v/c Ratio | 2.12 [0.14 0.63 [1.28 0.52 | [
Grn Ratio | 0.45 |0.25 0.74 |0.18 0.18 | |
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I Factor |
AT or PVG |
Pltn Ratio |
PF2 |
Q1 |
kB |
Q2 I
Q Average |
Q Spacing |
Q Storage |
Q S Ratio |
70th Percentile
£B% |
BOQ |
QSRatio |
85th Percentile
£B% |
BOOQ |
QSRatio !
90th Percentile
£B% |
BOQ |
QSRatio |
95th Percentile
fB% |
BOQ |
QSRatic |
98th Parcentile
£B% |
BOQ |
QSRatio f

1.000

1.00
1.00
46.0
0.6
439.2
485.2
25.0
0

Cutput:

1.1
533.7

Output:

1.3
630.8

Output:

1.4
679.3

Output:

1.5
727.8

Cutput:

1.7
824.8

13
}1.00
}1.00
[1.3
[0.5

125.0

1.000 |

3 I3
1.00 |11.00
1.00 11.00
11.5 111.4
0.5 10.4
0.1 1.5 |
1.4 13.0 |
25.0 125.0
0 |10

I
1.2 11.1
1.7 15.2 |

|
1.5 (1.3
2.2 19.4 |

|
1.6 11.4
2.5 20.9 |

!
1.8 1.5
2.9 23.2 |

|
2.1 F1.7
3.6 26.8 |

1.000

47.1
58.6

78.6

83.3

100.2

O W HWw

.00
.00

[ ]

10.

ERROR MESSAGES

No errcors to report.
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ANALISIS DE CAPACIDAD
INT. PR- 923 Y ACCESO AL AEROPUERTO
7:00-8:00 A M

CONDICION FUTURA
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HCS2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta

Agency/Co.:
Date Performed:
Analysis Time Period:

Traffic Engineer Consultant
09/09/2007
7:00 - 8:00 A M

Intersection: FR-923 y Acceso al Aeropuerto
Jurisdiction: Humacao

Units: U. 8. Customary

Analysis Year: 2007

Project ID: Palacics de Humacao - Cond. Futura A M
East/West Street: Accasco al Reropuerto
North/South Straet: PR-923

Intersection Orientaticon: NS Study period (hrs): 1.00
Vahicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movament 1 2 3 | 4 5 6

L T R | L T R

Volume 734 0 15 27 o] 284
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1. 1.00
Hourly Flow Rata, HFR 734 Q 15 27 0 284
Parcent Heavy Vehicles 2 -- -- 2 -- -
Median Type Undivided
RT Channelized?
Lanas 0 o] 0 o] o] o]
Configuration LTRLR LTRLR
Upstraam Signal? Ho Ho
Minor Streaet: Approach Wesatbound Eastbound

Movament 7 8 9 I 10 11 12

L T R | L T R
Volume 25 186
Peak Hour Factor, PHF 0.78 0.88 .
Hourly Flow Rate, HFR 32 211
Parcent Heavy Vehicles ¢} 0
Percent Grade (%) 0 1)
Madian Storage
Flared Bpproach: Exists? Yes
Storage 2
RT Channealized?
Lanes 0 0
Configuration LR
Delay, Queue Length, and level of Servicae

Approach NB SB Westbound Eastbound
Movamant 1 4 | 7 8 9 | 10 11
Lane Config LTR LTR | LR
v {(vph) 734 27 243
C(m) (vph) 1278 1603 1252
vie 0.57 0.02 0.19
95% queue length 3.99 0.05 0.72
Control Delay 11.6 7.3 10.4
108 B A -]
Approach Delay 10.4
Approach LOS B
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HCS2000: Unsignalirzed Intersections Releasa 4.1c

Phona: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Parformed: 08/09/2007

Analysis Tima Period: 7:00 - 8:00 A M

Intersection: PR-923 y Acceso al Reropuarto
Jurisdiction: Humacao

Units: U. 5. Customary

Analyais Year: 2007

Project ID: Palacios de Humacao - Cond. Futura A M
East/West Street: Acceso al Beropuerto
North/Scuth Street: PR-923

Intersaction Orientation: NS Study period (hrs): 1,00

Vahicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 ]
L T R L T R
Volume 734 0 15 27 Q 284
Paak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Peak-15 Minute Volume 184 0 4 7 0 71
Hourly Flow Rate, HFR 734 0 15 27 0 284
Percant Heavy Vehicles 2 -- - 2 -- --
Median Type Undivided
RT Channalized?
Lanas 0 0 Q 0 0 o
Configuration LTRLR LTRLR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 25 186
Peak Hour Facter, PHF 0.78 0.88
Peak-15 Minute Volumea 8
Hourly Flow Rate, HFR 32 211
Parcant Heavy Vehicles o] o)
Percent Grade (%) 0 Q
Maedian Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanes 0 ¢}
Configuration LR

Padestrian Volumes and Adjustments

Movements 13 14 15 i6
Flow (pad/hr) 0 0 0 i
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Parcent Blockage [ 0 0 0

Upstrxeam Signal Data

Prog. Sat Arrival Grean Cycle Prog. Distance
Flow Flow Type Time Length Speed to Sigmal
vph vph sec sec mph faat

52 Left-Turn
Through
85 Left-Turn
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U vement 1 4 7 a8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 3.1* 3.2%
tic, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 2 Q o]
t{c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 .00 6.00 0.00
t(3,1t) 0.00 0.00 0.70 0.00
t{c,T}: 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
2-stage (.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 4.1 2.4 3.2
2-stage
Follow-Up Tima Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t (£, base) 2.20 2.20 3.50 3.30
t{£,HV) 0.90 0.90 0.90 0.90 0.9%0 0.%0 0.90 0.90
P (HV) 2 2 o] 0
t{£f) 2.2 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l1-Queus Clearance Tima at Upstream Signal
Movement 2 Movement 5
v(t) V{l,prot) V{t) V(l,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (seaqg)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion wehicles arriving on green P
giql}

g{g2)

g (q)

Computation 2-Proportion of TWSC Intersecticn Time blocked
Movemant 2 Movement 5
v(t) Vi(l,prot) vt} V(l,prot)

alpha

beta

Traval time, ti{a) (sec)

Smoothing Facter, ¥

Proportion of conflicting flow, £

Max platooned flow, Vi(c,max)

Min platooned flow, V{c,min)

Duration of blocked period, t{(p)

Proportion time blocked, p 0.000 0.000
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Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movemant 2

Movemant §

Shared ln velume, major th vehiclas: Q
Shared ln volume, major rt vehiclas: Q
Sat flow rate, major th wehicles: 1900
Sat flow rata, major rt wvehicles: 1700
Number of major street through lanea: ¢]

0
4]
1900
1700

Worksheaet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation



Computation 3-Platoon Event Periods

Result

p(2)

pi5)

p {dom)

p {subo}

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked {1)
for minor Single-stage

(2) (3
Two-Stage Process

movements, p{x) Process Stage T Stage IX
p (1)
pi{d)
p{M
p{8)
pi9)
p(10)
p(1l)
p(12)
Computation 4 and 5
Single-S8tage Process
Movement 1 4 8 9 10 11 12
L L T R L T R
Voe,x 284 15 1672 8
8
Px
vV oc,u,x
Cr,x
C plat,x
Twoe-Stage Procasgs
7 B 10 11
Stagel StageZ Stagel Stage2 Stagel Stage2 Stagel Stage2
vic,x)
8 0
P (x)
Yic,u,x)
Cir,x)
C(plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 8
Potential Capacity 1087
Pedestrian Impedance Factor 1.00 1.00
Movament Capacity 1087
Probability of Queue frea St. 0.81 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 15 284
Potential Capacity 1603 1278
Pedestrian Impedance Factor 1.00 1.00
Movemant Capacity 1603 1278
Probability of Queue free St. 0.98 D.43
Maj L-Shared Prob  free St. 0.98 0.43
Step 3: TH from Minor St. 8 11

Conflicting Flows
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Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.42 0.42
Movement Capacity

Probability of Queue frae St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1672

Potantial Capacity 683

Padastrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.42
Maj. L, Min T Adj. Imp Factor. 0.54
Cap. Adj. factor due to Impeding mvmmt 0.42 0.43
Movement Capacity 286

Worksheet 7~Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor 5t. 8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movemant Capacity

Part 2 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.42
Movement Capacity

Result for 2 stage process:

a

Y

ct

Probability of Queue free St. 1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impadance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Ad}). factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1672
Potential Capacity 683
Padestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.
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Cap. Adj. factor due to Impeding mvmnt 0.42 0.43

Movement Capacity 286

Rasults for Two-stage process:

a

Y

c t 286

Worksheet 8-Shared Lane Calculations

Movement 7 g 9 10 L1 12
L T R L T R

volume (vph) 32 211

Movement Capacity (vph) 286 1087

Shared Lane Capacity (vph) 754

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 286 1087

Volume 32 211

Dalay 19.2 9.1

Q sep 0.17 0.53

Q sep +1 1.17 1.53

round {Qsep +1} 1 2

n max 2

C sh 794

SUM C sep 1252

n 2

C act 1252

Worksheat 10-Delay, Queue Langth, and Level of Service

Movemant 1 2 7 3 9 10 11 12

Lane Config LTR LTR LR

v {vph) 734 27 243

C(m) (vph) 1278 1603 1252

v/c 0.57 0.02 0.19

95% queue length 3.9% 0.05 0.72

Control Delay 11.6 7.3 10.4

LOS B A B

Approach Delay 10.4

Approach LOS B

Worksheet 1ll-Shared Major LT Impedance and Delay

Movement 2

Movemant 5

pl{ol)
w(il), Volume for stream 2 or 5
v{i2?), Volume for stream 3 or 6

a{il), Saturation flow rate for stream 2 or 5
8(i2), Saturatijion flow rate for stream 3 or &

P* (0]}
d(M, LTy, Delay for stream 1 or 4

N, Number of major street through lanes

d{rank,l) Delay for stream 2 or §

0.43

1900
1700
0.43
11.6

0.98

1800
1700
0.98
7.3
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ANALISIS DE CAPACIDAD
INT. PR-923 Y ACCESO AL AEROPUERTO
2:30-3:30PM

CONDICION FUTURA
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HCS2000

: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U, 8. Customary
Analysis Year:
Project ID: Palacios
East/West Street:
North/South Street:

Marcos Bandas Acosta

Traffic Engineer Consultant
049/09/2007

2:30 - 3:30 P M

PR-923 y Acceso al Aeropuerto
Humacao

2007

de Humacao - Cond. Futura
Acceso al Aeropuertoe
PR-G23

P M

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 457 0 16 93 o 619
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 457 0 lé 93 0 619
Percent Heavy Vehicles 2 -- -- 2 - —-—
Madian Type Undivided
RT Channelized?
Lanes 0 0 0 0 0 0
Configuration LTRLR LTRLR
Upstream Signal? No No
Mincr Street: Approach Westbound Eastbound

Movemant 7 8 9 | 10 11 12

L T R I L T R
Volume 13 42
Peak Hour Factor, PHF 0.65 0.62
Hourly Flow Rate, HFR 20 68
Percent Heavy Vehicles 0 0
Percent Grade (%) 4] 0
Madian Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanes o] 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB sSB Westbound Eastbound
Movement 1 4 I 7 8 9 | 10 11 12
Lane Config LTR LTR | LR |
v {vph) 457 a3 88
Ci{m} (vph) 961 1602 1407
v/c 0.48 0.06 0.06
95% queue length 2.69 0.18 0.20
Control Delay 12.1 7.4 10.1
LOS B b B
Approach Delay 10.1
Approach LOS B
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HCS2000: Unsignalized Intersections Realease 4.1lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 09/09/2007
Analysis Time Period: 2:30 - 3:30 P M
Intersection: PR~923 y Acceso al Aercpuerto
Jurisdiction: Humacao
Unita: U. 5. Customary
Analysis Year: 2007
Project ID: Palacios de Humacao -~ Cond. Futura P M
East/West Street: Acceso al Aercpuerto
North/South Street: PR-923
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustmentcs
Major Street Movements i Z 3 4 5 &
L T R L T R
Volumsa 457 ] 16 g3 0 619
Peak—-Houvur Factor, PHF 1.00 1.00 L.00 1.00 1.00 1.00
Peak-15 Minuta Volume 114 [u] 4 23 ] 185
Hourly Flow Rate, HFR dod U 16 e g 619
Farcent Heavy Vehicles 2 4 2 —= e
Madian "_"!P‘!": HialahRinfal-el
RT Channelized?
Laries 0 0 a G a
Configuration LTRLE LTRLR
Upstream :'lg,"._'_!_;_' [ =
Minor Stroot Movements 7 g E) 10 11 12
L T R L T R
Volumea i3 42
Peak Hour Factor, ror U.62 U.px
Peak-15 Minute Volume 5 17
HOUrly Fiow Kate, HEFH £U 1.3
Percent Heavy Vehiclaes 5] o
Percent Grada (%} u 0
Median Storage
Fiared Approacn: Exists? fes
Storaqe 2
RT Channelized?
Lanes o] 0
Conriguration Likt

FeaesLLian Voiuwges aoa AdjusSinsacs

Movements 13 14 15 i6



Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/secq) 4.0 4.0 4.0 4.0
Percent Blockage 0 o] 0 0

UOpstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sac sac mph feat
32 Left-Tum
Through
55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared In volume, major th vehicles: g 9]
Shared in volume, major rt wehicles: 0 0
Sat flow rate, major th vehiclas: 150 1
Sger fiow rate, major rt vahicies 1700 . o
Fm f msjor T et through lanes J ¥
: ....... == . EoREE s = i
Crita dp Laicula
FovaEmant i e 7 B 3 ER 11 i2
cic 10 1. 00 L, O 1. OO 1,00 100 1.00 L.oo
B (b 2 » u
iz, gl . 24 0.ZUu 0. .10 UL ED o2y O_1a
Grada/100 0. 00 0.00 0o 0.00 .00 0.00
e{3, 1) O, uu 9,00 Q.70 Q. 00
t{g,T): l-stage .00 o.0o0 0. 00 [ Ta) 0. 00 Q.00 0. oD 0. o0
Z=stage .00 u.un .00 1.00 0.y 1.00 .00 WUy
tic) l-gtage 4.1 4.1 Z.4a 3.2
z—-stage
Follow-Up Tima Caleulations
Movement 1 4 7 8 S 10 il 12
L L L L R L by 3
t{f basea) 2.20 2.20 3.50 3.30
t(r, dv) u.9u 0.20 0.90 0.%0 0.50 Q.50 0.90 0.90
B (HV) 2 2 0 0
TLE) 2.2 2.2 3.5 3.3
wWorksheet S5-Erffect or Upstream Signals

Computation 1-Cuiene Clearance Time at Upstream Signal
Movement 2

vit) ¥{Ll,protc)

Wl

Movemant 5
) ¥ii.pProtc}

V prog



Total Satuxation Flow Rate, s {(vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, € (sec)

Rp {(from Exhibit 16-11}

Proportion vehicles arriving on green P
gl{ql)

g{gq2)

g (q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) V{l,prot) VI{t) V{l,prot)

alpha

bata

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V({c,min)
Puration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Result

pi2) 0.000

p{5) 0.000

p (dom)

p {subo)

Constrained or unconstrained?

Proportion

unblocked {1) (2) (3)
for minor Single-stage Two-Stage Process
movements, p(x) Process Stage I Stage IXI

p(1)
P4}
p(?)
pi{8)
p(9)
p (10}
p(il)
pi{12}

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 ] 10 11 12
L L L T R L T R

Voo, x 619 16 1418 8

s

Px

vV c,u,x

C r,x

C plat, =

Two-Stage Process
7 8 10 11
Stagel Stage? Stagel Stage?2 Stagel Stage2 Stagel Stage?
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Vic,x)

s 0
P(x)

Vic,ua,x)

Clx,x)
C(plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 8
Potential Capacity 1087
Padestrian Impedance Factor 1.00 1.00
Movement Capacity 1087
Probability of Queue free St. 0.94 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 16 619
Potential Capacity 1602 961
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1602 961
Probability of Queue free St. 0.984 0.52
Maj L-Shared Prob Q free St. 0.94 0.52
Step 3: TH from Minor St. 8 ii
Conflicting Flows
Potential Capacity
Padestrian Impedance Factors i.00 1.00
Cap. Adj. factor due to Impeding mvmnn G.45 0,45
Movement Capacit
Probabrlity of Quesus free St .00 1.00
i 141B
1.00 1.00
Min T Aﬂj Imp Factor. 0.64
Cep. Ad). factor due to Impeding mvmnt o.40 d.5e
Movement Capacity 364
wWorksheet T-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minozr St g il
Fart 1 - First Stage
Conflicting Flows
Potential Capacity
Fedestrian Impedance Facto

Cap. Adj. factor due to Impeding mvmnt

Movemant Capacitcy

Frobability of Queus free 5t.

PFart ? - Second 5tage

Lanilicting ELOWS

[



Pedestrian Impedance Factor
Cap. Adj. factor due teo Impeding mvmnt
Movement Capacity

rPart 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:
a

Y

ct

Probability of Queue free St.

Step 4: LT from Minor St.

10

pPart 1 - Firat Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Maj. L, Min T Impaedance factor

Maj. L, Min T Ady. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movament Capacity

1418
737
1.00

Q.49
364

1.00
0.49
0.60
0.586

Rasults foxr Two-stage process:
a

Y
C t

364

Worksheet 8-Shared Lane Calculations

Movement 7

10

11

12

‘olume (wvph) 20

Movament Capacity (vph) 364

68
1087

8k}

W

w




C sep 364 1087

Volume 20 68
Delay 15.5 8.5
Q sep 0.09 0.16
Q sep +1 1.09 1.16
round (Qsep +1} 1 1

n max 1

C =sh 749

SUM C sep 1407

n 2

C act 1407

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LTR LTR LR
v (vph) 457 93 88
C(m}) ({vph) 961 1602 1407
v/e 0.48 0.06 0.06
95% queue length 2.69 0.18 0.20
Contrel Delay 12.1 7.4 10.1
LOS B A B
Approach Delay 10.1
Approach LOS B
Worksheet ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5
ploj) 0.52 0.9%4
v(il), Volume for stream 2 or 5 0 0
v(12), Volume for stream 3 or 6 0 0
s{il), Saturation flow rate for stream 2 or 5 1900 1900
s5(i2), Saturation flow rate for stream 3 or 6 1700 1700
P* {03) 0.52 0.94
d{M,LT), Delay for stream 1 or 4 12.1 7.4
N, Number of major street through lanes a 0

d{rank,l} Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD
INT. PR-923 Y PR-9923
7:15-8:15A M

CCNDICION FUTURA
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HCS2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :
Date Performed:

Analysis Time Period:

Intersection:
Jurisdiction:
Units:
Analysis Year:
Project ID:
East/West Street:

Marcos Bandas Acosta
Traffic Engineer Consultant
09/09/2007

7:15 - 8:18 A M

PR-923 y PR-9923

Humacao

UJ. 8. Customary

2007

Palacios de Humacao - Cond.Futura A M

PR-923 Y PR-9923

North/South Street: PR-923
Intersection QOrientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movemeant 1 2 3 i 4 5 [

L T R { L T R

Volume 409 65 84 94
Peak-Hour Factor, PHF 0.75 0.71 0.57 0.65
Bourly Flow Rate, HFR 544 91 147 143
Percent Heavy Vehicles 2 -- - -- -
Median Type Undivided
RT Channelized?
Lanes Q 1 1 0
Configuration LT TR
Upstream Signal? HNo No
Minor Street: Approach Ror thbound Scuthbound

Movement 7 8 g | 10 11 12

L T R | L T R
Volume 42 339
Peak Hour Factor, PHF 0.88 0.75
Hourly Flow Rate, HFH 48 452
Percent Heavy Vehicles 4 2
Pearcent Grade (%) g ¢
Median Storage
Flared Approach: Existg?
Storage
RT Channelized? No
Lanes 1 i
Configquration L R
Delav, Queue Length, and Level of Service

Approach EB WB Northbhound Southbound
Movement i 4 I 7 8 9 } 10 11 12
Lane Config LT | | & R
v (veh) 544 48 452
C{m) (wvph) 1272 424 985
v/ic 0.43 0.11 0.46
95% gueue length 2.23 0.38 2.52
Control Delaw 9.9 l14.6 11.7
LOS A B B
Approach Delay 12.0
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTRCOL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 09/09/2007

Analysis Time Period: 7:15 - 8:15 A M
Intersection: PR-923 y PR-9923
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Bumacao - Cond.Futura A M
East/West Street: PR-923 Y PR-9923

North/South Street: PR-923

Intersection Orientation: EW Study period (hxrs}: 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 409 65 84 G4
Peak-Hour Factor, PHF g.75 0.71 Q.57 Q.65
Peak-15 Minute Volume 136 23 37 36
Hourly Flow Rate, HFR 544 91 147 143
Percent Heavy Vehicles 2 -- -- - -
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Opstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 42 339
Peak Hour Factor, PHF 0.88 0.75
Peak-15 Minute Volume 12 113
Hourly Flow Rate, HFR 48 452
Parcent Heavy Vehicles 4] 2
Percent Grade (%) 0 0

Median Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustments

Movements i3 14 i5 16
Flow (ped/hr) 4] ¢] 0 Q
Lane wWidth (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 G 0 o
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Upstream Signal Data

Prog. Sat Axrrival Graan Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

$2 Left-Turn
Through

85 Left-Tuxm
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared 1ln volume, major th wvehicles: 91
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th wvehicles: 1900
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 i2
L L L T R L T R
t{c,base) 4.1 3.1* 3.2*
t{c, hv) 1.00 1.00 i1.00 1.00 1.00 1.00 1.00 1.00
P (hv} 2 4] 2
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 .00
t(3,1t) 0.00 Q.70 0.00
t{c,T}: 1l-stage 0.00 0.00 0.00 g.00 0.00 0.00 0.00 0.00
2-stage 0.00 a.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 2.4 3.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base} 2.20 3.50 3.30
t(£,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) 2 (o} 2
t{f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1l-Queue Clearance Time at Upstream Signal
Movement 2 Movament 5
vit) V(l,prot} WV{t) Vi{l,prot}

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

EBffective Green, g (sec)

Cycle Length, C (sec}

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
gl(qt)
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g(g2)
aq)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) V(l,prot) VI(t) V{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smcothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)

Min platooned flow, V{c,min}
pDuration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platocon Event Pericds Result

p{2) 0.000

p{5) 0.000

p (dom}

p {subo)

Constrained or unconstrained?

Proportion

unblocked (1) (2) (3)
for minor Single-stage Two—Stage Process
movements, p{x) Process Stage X Stage II

p(l)
pi{4)
p(7)
p{8)
p(9)
p(10)
p(1l)
p(12)

Computation 4 and 5
Single-Stage Process

Movemant 1 4 7 8 9 10 11 12
L L L T R L T R

V o,x 290 1397 218

s

Px

V c,u,x

C r,x

C plat,x

Two—-Stage Process
7 8 10 11
Stagel StageZ Stagel Stage2 Stagel Stage?2 Stagel Stage2

Vic,x)

s 1700
P{x)

V{c,u,x)

Cl(xr,x)
C{plat, x)
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Worksheet 6-Impedance and Capacity Eguations

Step 1: RT from Minor St. 9 12
Conflicting Flows 218

Potential Capacity 985

Pedestrian Impedance Factorxr 1.00 1.00
Movement Capacity 985

Probability of Queuve free St. 1.00 0.54
Step 2: LT from Major St. 4 1
Conflicting Flows 290

Potential Capacity 1272
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1272
Probability of Queue free St. 1.00 0.57
Maj L-Shared Prob Q free St. 0.55
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.55 0.55
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1397
Potential Capacity 741
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impadance factor 0.55

Maj. L, Min T Adj. Imp Factor. 0.65

Cap. Adj. factor due to Impeding mvmnt 0.35 0.57
Movement Capacity 424

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor duve to Impeding mvmnt
Movemant Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.55 D.55
Movement Capacity

Result for 2 stage process:

a

b 4

Cc t

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potantial Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movenment Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. facter due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1397

Potantial Capacity 741

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.55

Maj. L, Min T Adj. Imp Factor. 0.65

Cap. Ad3}. factor dus to Impeding mvmnt 0.35 0.57

Movement Capacity 424

Results for Two-stage proceass:

a

Y

ct 424

Worksheat B-Shared Lane Calculations

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

Volume (vph) 48 452

Movement Capacity (vph) 424 985

Shared Lane Capacity (vph)

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 4245 985

Volume 48 452

Delay

Q sep

Q sep +1

round (Qsep +1)
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n max
C sh
SUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT L R
v (vph) 544 48 452
C({m) (vph) 1272 424 985
v/c 0.43 0.11 0.46
95% queue length 2.23 0.38 2.52
Control Delay 9.9 14.6 11.7
LOS F23 B B
Approach Delay 12.0
Approach LOS B

Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2 Movement 5
ploj) 0.57 1.00
v(il), Volume for stream 2 or § 91
v{i2), Volume for stream 3 or 6 0
s(il), Saturation flow rate for stream 2 or & 1900
g(i2), Saturation flow rate for stream 3 or 6 1700
P* (0]} 0.55
d{M,LT), Delay for stream 1 or 4 8.9
N, Number of major street through lanes 1l
d(rank,l} Delay for stream 2 or 5 4.5
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ANALISIS DE CAPACIDAD
INT. PR- 923 Y PR-9923
2:45 -3:45P M

CONDICION FUTURA
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :
bDate Performed:

Analysis Time Period:

Intersection:
Jurisdiction:
Units:
Analysisg Year:
Project ID:
East/West Streat:

North/South Street:

Marcos Bandas Acosta
Traffic Engineer Consultant
09/09/2007

2:45 - 3:45 P M

PR-923 y PR-9923

Humacao

U. S. Customary

2007

Palacios de Humacao - Cond. Futuro P M

PR-923 Y PR-9923
PR-923

Intersection Orientation: EW Study periced (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movement 1 2 3 | 4 5 6

L T R ] L T R

Volume 547 86 48 44
Peak-Hour Factor, PHF 0.75 0.57 0.67 0.65
Hourly Flow Rata, HFR 730 152 71 67
Percent Heavy Vehicles 2 -- - - -
Madian Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuraticn LT TR
Upstream Signal? No No
Minor Street: Approach Northbound Southbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volune T7 398
Peak Hour Factor, PHF 0.84 0.75
Hourly Flow Rata, HFR 92 530
Percent Heavy Vehicles 0 2
Paercent Grade (%) 0 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 1
Configuration L R
Delay, Queue Length, and Leavel of Service

Approach EBR WB Northbound Southbound
Movemant 1 4 1 7 8 9 1 10 11 12
Lane Config LT ] | L R
v (vph) 730 92 530
C{m) {wph) 1446 334 1037
v/ie 0.50 0.28 0.51
95% queue length 3.03 1.13 3.10
Control Dalay 10.0+ 19.9 12.1
LGS B cC B
Approach Dalay 13.2
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.1lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 08/09/2007

Bnalysis Time Period: 2:45 - 3:45 P M

Intersection: PR-923 y PR-9923
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro P M
East/West Street: PR-923 Y PR-98923

North/South Street: PR-923

Intersection Orientation: EW Study period {hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 547 86 48 44
Paak-Hour Factoxr, PHF 0.75 Q.57 0.67 0.65
Peak-15 Minute Volume 183 38 18 17
Hourly Flow Rate, HFR 730 152 71 67
Percent Heavy Vehiclas 2 -- -- -- --
Median Type Ondivided
RT Channalized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 17 398
Peak Hour Factor, PHF 0.84 Q.75
Peak-15 Minute Volume 23 133
Hourly Flow Rate, HFR 92 530
Percent Heavy Vehicles 0 2
Parcent Grade (%) 4] 4]

Median Storage
Flared Approach: Existsg?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 o
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog.
Speed
mph

Distance
to Signal
faet

52 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movament 2

Movement 5

Shared 1ln volume, majoxr th vehicles: 152
Shared 1n volume, major rt wvehicles: 0
Sat flow rate, major th vehicles: 1900
Sat flow rate, major rt vehicles: 1700
Number of major streat through lanas: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L I, T R L T R
t{c,base) 4.1 3.1% 3.2%
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 0 2
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t£(e,Ty: 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 2.4 3.2%
2-stage
Follow-Up Time Calculations
Movemant 1 4 7 8 9 10 11 12
L L L T R L T R
t{f,basa) 2.20 3.50 3.30
t(£,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) 2 0 2
t(£) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Qusue Clearance Time at Upstream Signal
Movement 2
vit) Vi(l,prot)

Movament 5

vit)

Vil,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effactive Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11}

Proportion wvehicles arriving on green P
g{ql)
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g (g2)
g{q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
Vit) V{l,prot) VI(t) V{l,prot)

alpha

beta

Travel time, t(a} (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c, max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platcon Event Periods Result

p(2) 0.000

p{5) 0.000

p (dom)

p (subo)

Constrained or unconstrained?

Proportion

unblocked (1) (2) (3)
for minor Singla-stage Two~Stage Process
movements, p(x) Process Stage I Stage II

p(l)
p(4)
pi7)
p{8)
p(M
p(10)
pi{ll)
p(l2)

Computation 4 and 5
Single-Staga Process

Movemeant 1 4 7 8 g 10 11 12
L L L T R L T R

vV o, x 138 1716 104

s

Px

vV c,u,x

C r,x

C plat,x

Two-Stage Process
7 8 10 11
Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

s 1700
P (x)

Vi{c,u,x)

Clr,x}
Ciplat, x)
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Worksheaet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 104

Potential Capacity 1037
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1037
Probability of Queue free St. 1.00 0.49
Step 2: LT from Major St. 4 1
Conflicting Flows 138

Potential Capacity 1446
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1446
Probability of Queue frea St. 1.00 0.50
Maj L-Shared Prob Q free St. 0.45
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.45 0.45
Movement Capacity

Probability of Queue free St. 1.00 1.00
Stap 4: LT from Minor St. 7 10
Conflicting Flows 1716
Potential Capacity 674
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.45

Maj. L, Min T Adj. Imp Factor. 0.57

Cap. Ad]j. factor due to Impeding mvmnt 0.28 0.50
Movement Capacity 334

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedanca Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvant 0.45 0.45
Movement Capacity

Result for 2 stage process:
a

¥

Cct

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1716
Potential Capacity 674
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.45

Maj. L, Min T Adj. Imp Factor. 0.57

Cap. Adj. factor due to Impeding mvmnt 0.28 0.50
Movement Capacity 334

Results for Two-stage process:
a
Y
C t 334

Workgheet B8-Shared Lane Calculations

Movement 7 8 9 10 11 12

L T R L T R
Volume (vph) 92 530
Movement Capacity {(vph) 334 1037

Shared Lane Capacity (vph)

Worksheet S-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12

L T R L T R
C sep 334 1037
Volumea 92 530
Delay
Q sep
Q sep +1

round (Qsep +1}
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n max
C sh
SUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT L R
v {(vph) 730 92 530
C(m) (wvph) 1446 334 1037
v/ec 0.50 0.28 0.51
95% queue length 3.03 1.13 3.10
Control Delay 10.0+ 19.9 12.1
LOS B C B
Approach Delay 13.2
Approach LOS B

Worksheet 1l-Shared Major LT Impedance and Delay

Movemant 2 Movement 5
plol) 0.50 1.00
v(il), Voclume for stream 2 or 5 152
v(i2), Volume for stream 3 or 6 0
s{il), Saturation flow rate for stream 2 or 5 1500
8(i2), Saturation flow rate for stream 3 or 6 1700
P* (0]) 0.45
d(M,LT), Delay for stream 1 or 4 10.0+
N, Number of major street through lanes 1
d({rank,l) Delay for stream 2 or 5 5.5
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ANALISIS DE CAPACIDAD

INT. PR-923 Y ACCESO 1,KM. 3.8
URB. PALACIOS DE HUMACAO

7:00-8:00A M

CONDICION FUTURA
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Accsta
Bgency/Co. : Traffic Engineer Consultant
Date Performed: 09/09/2007

Analysis Time Period: 7:00 - 8:00 A M

Intersection: PR-923 y Acceso 1 Pal. de Huma
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro A M
Fast/West Street: Accaso 1 Palacios de BHumacao
North/South Street: PR-923

Intersection Orientation: N3 Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Majoxr Street: Approach Northbound Southbound

Movament 1 2 3 | 4 5 )
L T R | L T R

Volume 466 56 33 333

Peak~Hour Facter, PHF 0.75 0.74 0.74 0.75

Hourly Flow Rate, HFR 622 75 44 442

Percent Heavy Vehicles - - 2 - -

Median Type Undivided

RT Channelized? No

Lanes 1 1 1 1

Configuration T R L T

Upstream Signal? Mo No

Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12

L T R | L T R

Volume 100 168

Peak Hour Factor, PHF Q.74 0.75

Hourly Flow Rate, HFR 134 223

Percent Heavy Vehicles 0 0

Percent Grade (%) Q 0

Median Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Delay, Queus Length, and Level of Sarvice

Approach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config L | L R |

v {vph) 44 134 223

C{m} (vph) 1091 761 823

vie 0.04 0.18 0.27

95% queue length 0.13 0.64 1.11

Control Delay 8.4 10.7 11.0

.08 A B B

hpproach Dalay 10.9

Approach LOS B
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HCS2000: Onsignalized Intersections Release 4.1c

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) BNALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Parformed: 09/09/2007

Analysis Time Period: 7:00 - 8:00 A M

Intersaction: PR-923 y Acceso 1 Pal. de Huma
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacaco - Cond. Futuro A M
East/West Street: Acceso 1 Palacios de Humacao
North/South Street: PR-923

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movaements 1 2 3 4 5 6
L T R L T R

Volume 466 56 33 333

Paak~Hour Factor, PHF 0.75 0.74 0.74 0.75

Peak-15 Minute Volume 156 19 11 111

Hourly Flow Rate, HFR 622 75 44 442

Percant Heavy Vehicles - - 2 -- --

Median Type Undivided

RT Channelized? No

Lanes 1 1 1 1

Configuration T R L T

Upstream Signal? No No

Minor Street Movements 7 8 9 10 11 12
L T R L T R

Volume 100 168

Peak Hour Factor, PHF 0.74 0.75

Peak-15 Minute Volume 34 56

Hourly Flow Rata, HFR 134 223

Percent Heavy Vehicles 0 0

Percent Grade (%) Q 0

Median Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustments

Movemants 13 14 15 16
Flow (ped/hr) 4] 4} 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 o] 0
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Upstream Signal Data

Prog. Sat Arrival Grean Cycle Prog. Distance
Flow Flow Type Timea Length Speed to Sigmal
wvph vph sec sec mph feet

82 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5

Shared 1n volume, major th wvehicles:
Shared 1ln volume, major rt vehicles:
rate, major th wehicles:

Sat flow

Sat flow rate,

major rt vehicles:

Number of major streat through lanes:

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 B 9 10 11 12
L L L T R L T R
t{c,base) 3.1* 3.1* 3.2%
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 0 0
ti{c,qg} 0.20 0.20 0.10 Q.20 0.20 0.10
Grade/100 .00 0.00 0.00 0.00 0.00 0.00
t{3,1t) 0.00 a.70 0.00
t{e,T): 1l-stage 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 Q.00
t{c) l-stage 3.1 2.4 3.2
2-astage
Faollow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t({f, basa) 2.20 3.50 3.30
t(f,HV) 0.90 0.90 0.%0 0.90 0.90 0.80 0.50 0.30
P (HV) 2 0 0
t{(£f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l-Queua Clearance Time at Upstream Signal

Movement 2 Movement 5
vit) V({l,prot) VI(t) Vi{l,prot)

V prog

Total Saturation Flow Rate, s {vph)
Arrival Type
Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g{ql)
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gilg2)
glq)

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2

vit) V{l,prot) V(t)

Movement 5
Vv{l,prot)

alpha

beta

Travel time, tila) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)

Min platooned flow, Vi{c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computatien 3-Platoon Event Periods

Result

p{2)

p{5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Single-stage

p (x) Process

(2) (3)
Two-Stage Process
Stage I Stage II

p(l)
p(4)
p{7}
p(8)
p (9}
p{10)
p{ll)
p(l2)

Computation 4 and 5
Single-Stage Process
Movement

i1

12

VvV o,x

-]

Px

V o,u,x

C r,x
C plat,x

Two-3tage Process
7

Stagel Stage? Stagel

8

10

Stage? 8Stagel 3Stagel

Stagel

11

Stage2

Vi, x)

s

Pix)
Vic,u,x)

1700

C(r,x)
C(plat, x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 622

Potential Capacity 823

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 823

Probability of Queue free St. 0.73 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 697

Potential Capacity 10591

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1091

Probability of Queue free 3St. 0.96 1.00

Maj L-Shared Prob Q free St.

Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Pedastrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.96 0.96
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Mincor St. 7 10
Conflicting Flows 1152

Potential Capacity 793

Pedestrian Impedanca Factor 1.00 1.00
Maj. L, Min T Impedance factor D.96
Maj. L, Min T Adj. Imp Factor. 0.97
Cap. Adj. factor due to Impeding mvmnt 0.96 0.71
Movement Capacity 761

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. a8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free 3t.

Part 2 - Second Stage

Conflicting Flows

Potantial Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

¥

c t

Probability of Queue free St.

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due toc Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1152
793
1.00

0.96
761

1.00
0.96
.97
0.71

Results for Two-stage procesasa:
a
¥
Ct

761

Worksheet B-Shared Lane Calculations

Movement 7

12

Volume {vph) 134
Movement Capacity (vph) 761
Shared Lane Capacity (vph)

Worksheat 9-Computation of Effect of Flared Minor Street Approaches

Movemant 7
L

12

C sep 761
Volume 134
Delay

Q sep

Q sep +1

round (Qsep +1)
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n max
C sh
SUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config L L R

v (vph) 44 134 223

C(m} (vph) 1091 761 823

v/c 0.04 0.18 0.27

95% queue length 0.13 0.64 1.11

Control Delay 8.4 10.7 11.0

LOS A B B

Approach Delay 10.9

Approach LOS B

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5
p{oj) 1.00 0.96
v({il), Volume for stream 2 or 5
v(i2), Volume for stream 32 or 6
s(il), Saturation flow rate for stream 2 or 5
s(12), Saturation flow rate for stream 3 or 6
P* {07)
d{M,LT), Delay for stream 1 or 4 8.4

N, Number of major street through lanes
d(rank,l) Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD

INT. PR-923 Y ACCESO 1, KM. 3.8
URB. PALACIOS DE HUMACAO

2:30-3:30P M

CONDICION FUTURA
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HCS2000: Unsignalized Intersections Release 4.1c

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:
Date Performed:

Analysis Time Period:

Intersection:
Jurisdiction:

Marcos Bandas Acosta

Traffic Engineer Consultant
09/09/2007

2:30 - 3:30 P M

PR-923 y Acc 2 Pal. de Humacao
Humacao

Units: U. S. Customary

Analysis Year:

2007

Project ID: Palacios de Humacao - Cond. FuturA P M

Fast/West Street:

North/South Street:
Intersection Orientation: NS Study period (hrs): 1.00

Acceso 1 Urb. Palaci de Humaca
PR-923

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 483 140 151 418
Peak-Hour Factor, PHF 0.75 0.75 0.75 0.75
Hourly Flow Rate, HFR 646 186 200 554
Parcent Heavy Vehicles -= -- 2 -= --
Median Type Undivided
RT Channelized? Yes
Lanes 1 1 1 1
Configuration T R L T
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movemant 7 8 9 | 10 11 12
L T R | L T R
Volume 85 79
Peak Hour Factor, PHF 0.75 0.76
Hourly Flow Rate, HFR 113 104
Parcent Heavy Vehicles 0 0
Parcent Grada (%) a 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? Yas
Lanes 1 1
Configuration L R
Delay, Queua Length, and Level of Service
Approach NB 8B Westbound Eastbound
Movement 1 4 17 8 9 1 10 11 12
Lane Config L | L R |
v (vph) 200 113 104
C{m) (vph) 1124 574 814
v/ic 0.18 0.20 (.13
95% queue length 0.65 0.73 0.44
Control Delay 8.9 12.8 10.1
LOS A B B
Approach Delay 11.5
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.1lc

Phone: Fax:
E-Mmil:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co.: Traffic Engineer Consultant
Date Performed: 09/09/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersection: PR-923 y Acc 1 Pal. de Humacaoc
Jurisdiction: Humacao

Units: U. §. Customary

Analysis Year: 2007

Project ID: Palacios de Humacaco - Cond. FuturA P M
East/West Street: Acceso 2 Urb. Palaci de Humaca
North/Scuth Street: PR-923

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 ]
L T R L T R

Volume 483 140 151 418

Peak-Hour Factor, PHF 0.75 0.75 0.75 0.75

Paak-15 Minute Volume 162 47 50 139

Hourly Flow Rate, HFR 646 186 200 554

Percant Heavy Vehicles - - 2 -- -

Median Type Undivided

RT Channelized? Yes

Lanes 1 1 1 1

Configuration T R L T

Upstream Signal? No No

Minor Street Movements 7 8 9 10 11 12
L T R L T R

Volume 85 79

Peak Hour Factoxr, PHF 0.75 Q.76

Peak-15 Minuta Volume 28 26

Hourly Flow Rate, HFR 113 104

Percent Heavy Vehicles 0 0

Percent Grade (%) 0 4]

Median Storage
Flared Apprcach: Exists?

Storage
RT Channelized? Yeasg
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Parcent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Tire Length Spead to Signal
vph veh sec sac mph feet

82 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5

Shared 1ln volume, major th vehicles:
Shared 1n volume, majoer rt vehicles:
Sat flow rate, major th vehicles:

Sat flow rate, major rt vehicles:
Number of major street through lanes:

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 g 9 10 11 12
L L L T R L T R
t(c,base) 3.1+ 3.1* 3.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 2 Q 0
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.60 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t{c,T}: 1l-stage 0.00 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.00
2-atage 0.00 Q.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 3.1 2.4 3.2
2-gtage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t (£ ,base) 2.20 3.50 3.30
t(f, HV) 0.90 0.90 0.90 0.80 0.890 0.90 0.9¢ 0.90
P(HV) 2 0 0
t(£) 2.2 3.5 3.3

Worksheat 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
vit) V(l,prot} V(t) V(l,prot)

V prog

Total Saturation Flow Rate, s {(vph)
Arrival Type
Effective Green,
Cycle Length, C {sac)

Rp (from Exhibit 16-11)

Proportion vehiclas arriving on green P

glgql)

g (sec)
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gl(g2)
g(a)

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2
Vit) Vi{l,prot)

vit)

Movement 5
V{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)

Min platooned flow, V{c,min)
Duration of blocked pericd, t(p)
Proportion time blocked, p

0.000

0.00

0

Computation 3-~Platoon Event Periods

Result

p{2)

p(5)

p (dom)

p (subo)

Constrained or unconstrainad?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Single-stage

p(x) Process

(2)

Stage I

3
Two-S5tage Process
Stage II

pil}
pid)
p{7)
p(8)
pi9)
p(10)
p{1l)
p{l2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

12

Cr,x
C plat,x

Two-3tage Process
7
Stagel

Stage? Stagel Stage2

8 i0

Stagel StageZl

Stagel

11

Stage2

Vie,x)

s 1700
P(x)

Vic,u,x)

C{r,x)
C{plat, x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 646

Potential Capacity 814

Pedestrian Impedance Factor 1.00 1.00
Movament Capacity 814

Probability of Queue free S8t. 0.87 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 646

Potential Capacity 1124

Padestrian IYmpedance Factor 1.00 1.00
Movement Capacity 1124

Probability of Queue free St. 0.82 1.00
Maj L-Shared Prob Q free St.

8tep 3: TH from Minor St. 8 11
Conflicting Flows

Potential Capacity

Pedestrian Impadance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.82 0.82
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1600

Potential Capacity 698

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factox 0.82
Maj. L, Min T Adj. Imp Factor. 0.86
Cap. adj. factor due to Impeding mvmnt 0.82 0.75
Movement Capacity 574

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potantial Capacity

Padegstrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedastrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:
a

¥
cCt
Probability of Queue free St.

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1600
698
1.00

0.82
574

1.00
0.82
0.86
0.75

Results for Two-stage process:
a
Y
cCt

574

Worksheet B8-Shared Lane Calculations

Movement 7

12

Volume (vph) 113
Movement Capacity (vph) 574
Shared Lane Capacity {vph)

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7
L

8
T

9 10 11
R L T

12

C sep 574
Volume 113
Delay

Q sep

Q sep +1

round (Qsep +1)

8
1

14
04
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n max
C sh
SUM C sep
n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config L L R

v (vph) 200 113 104

C(m) (vph) 1124 574 814

v/e 0.18 0.20 0.13

95% queue length 0.65 0.73 0.44

Control Delay 8.9 12.8 10.1

Los b B B

Apprcach Delay i1.5

Approach LOS B

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5
p(eo]j) 1.00 0.82
v{il), Volume for stream 2 or 5
v{i2), Volume for stream 3 or &
s{il), Saturation flow rate for stream 2 or 5
s5({i2), Saturation flow rate for stream 3 or 4
P* (0])
d(M,LT), Delay for stream 1 or 4 8.9

N, Number of major street through lanes
d{rank,l) Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD

INT. PR- 923 Y ACCESO 2, KM.2.5
URB. PALACIOS DE HUMACAO

7:00-8:00AM

CONDICION FUTURA
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HCS2000: Unsignalized Intersections Release 4.1l¢

TWO-WAY STOP CONTROL SUMMARY

2 Palacio Humaca

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 09/09/2007

Analysis Time Pariod: 7:00 - 8:00 A M
Intersection: PR-923 y Acc.

Jurisdiction: Humacao

Units: U. §. Customary

Analysis Year: 2007

Project ID:
East/West Street:

Palacios de Humacao - Cond. Futuro A M
Acceso 2 Palacios de Humacao

North/South Street: PR-923
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 i 4 5 6

L T R [ L T R

Volume 2 581 51 31 275 3
Peak-Hour Factor, PHF 0.50 0.75 0.74 0.74 0.75 0.75
Hourly Flow Rate, HFR 4 776 68 41 367 4
Percent Heavy Vehicles o - - 2 - -
Median Type Undivided
RT Channelized? No
Lanes 0 1 i 1 1 0
Configuration LT L TR
Upstream Signal? No No
Minor Street: Approach Wastbound Eastbound

Movament 7 8 9 | 19 11 12

L T R | L T R
Volumea 91 0 153 0 0 0
Peak Hour Factor, PHF 0.75 Q.67 0.75 Q.75 0.57 0.83
Hourly Flow Rate, HFR 120 0 204 o 0 0
Percent Heavy Vehicles 0 0 Q 2 0 0
Paercent Grade (%) o] 0
Median Storage
Flared Apprcach: Exists? Yas No
Storage 2
RT Channelized?
Lanes 1 1 0 0 1 0
Configuration L TR LTR
Dalay, Quesue Length, and lLevel of Service

Approach NB SB Wastbound Eastbound
Movement 1 4 17 a8 9 | 10 11 12
Lane Config LT L | L TR 1 LTR
v {vph) 4 41 120 204 0
C{m) (vph) 1329 1002 589
v/c 0.00 0.04 Q.20
95% queue length 0.01 0.13 0.77
Contrel Delay 7.7 8.7 2.7 11.4
LOS A A B
Approach Delay 11.9
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.1lc

Fhone: Fax:
E-Mail:

THO-WAY S$STOP CONTROL(TWSC)} ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 08/09/2007

Analyais Time Period: 7:00 - 8:00 A M

Intersection: PR-923 y Acc. 2 Palacio Humaca
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro A M
East/West Street: Accago 2 Palacios de Humacao
North/Socuth Street: PR-923

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adiustments

Majoxr Street Movements i 2 3 4 5 6
L T R L T R

Volume 2 581 51 31 275 3

Peak-Hour Factor, PHF 0.50 Q.75 0.74 0.74 0.75 Q.75

Peak-15 Minute Volume 1 194 17 10 92 1

Hourly Flow Rate, HFR 4 776 68 41 367 4

Percent Heavy Vehicles 0 -= -- 2 - --

Median Type Undivided

RT Channelized? No

Lanes 0 1 1 1 1 0

Configuration LT R L TR

Upstream Signal? No No

Minor Street Movements 7 8 g2 10 11 12
L T R L T R

Volume 91 0 153 0 Q 0

Peak Hour Factor, PHF 0.75 0.67 0.75 0.75 0.57 0.83

Paak-15 Minute Voluma 30 4 51 0 0 0

Hourly Flow Rata, HFR 120 0 204 0 0 0

Parcent Heavy Vehicles 0 0 0 2 0 0

Percent Grade (%) 0 0

Median Storage

Flared Approach: Exists? Yes No

Storage 2

RT Channelized?

Lanes 1 1 0 0 1 0

Configuration L TR LTR

Pedastrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Parcent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Timea Length Speed to Signal
vph vph sec sec mph feet

82 Left-Turn
Through

35 Left-Turn
Through

Worksheat 3-Data for Computing Effect of Delay to Major Street Vehicles

Movemant 2 Movament 5
Shared ln volume, major th vehicles: 776
Shared 1ln wvolume, major rt vehicles: o]
Sat flow rate, major th vehicles: 1900
Sat flow rate, major rt vehiclas: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{c,base) 3.1x* 3.1+ 3.1* 3.5+ 3.2% 3.1% 3.5% 3.2*
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv} 0 2 0 0 ¢ 2 Q 0
t{c,qg} 0.20 Q.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t{3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T}): 1l-stage 0.00 0.00 0.a0 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 g.00 1.00 1.00 0.00
t{c) l-stage 3.1 3.1 3.1 3.5 3.2 3.1 3.5 3.2%
2-stage
Follow-Up Time Calculations
Movement 1 q 7 8 ] 10 11 12
L L L T R L T R
t (£, base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t{f, HV) 0.90 0.90 0.80 0.90 0.90 0.90 0.90 Q.80
P (HV) 0 2 0 0 0 2 0 0
t(£) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet 5-Effact of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
vit) V(l,prot) VI(t) V(l,prot}

V prog

Total Saturation Flow Rate, s {(vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (seq)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
glql)
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g(g2)
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vi{t) Vi{l,prot) VI(t) v({l,prot)

alpha

bata

Travel time, t(a} (sec)

Smocthing Factor, F

Proportion of conflicting flow, f
Max platoonad flow, V{c,max)

Min platooned flow, V{c,min)
Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Rasult

pi(2) 0.000

p(5) 0.000

p (dom}

p {suboc)

Constrained or unconstrained?

Proportion

unblocked (1) (2) (3}
for minor Singlae-stage Two-Stage Process
movements, pi{x) Process Stage I Stage II

p(1)
pl4}
p(?h
pi8)
i)
p(10)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 11 12
L L L T R L T R

Vc,x 371 844 1235 1237 776 1371 1303 369

=

Px

vV ¢,u,x

Cr,x

C plat,x

Two~Staga Process
7 g 10 11
Stagel Stage? Stagel StageZ Stagel Stage2 Stagel Stage2

V{c,x)

s 1700 1700 1700 1700
P(x)

vic,u,x)

Clr,x)
C{plat, x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 776 369

Potential Capacity 765 926

Pedestrian Impedance Factor 1.00 1.00
Movemant Capacity 765 926

Probability of Queuve free St. 0.73 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows Bd4 371

Potential Capacity 1002 1329
Padestrian Impedance Factor 1.00 1.00
Movement Capacity 1002 1325
Probability of Queue free St. 0.96 1.00
Maj L-Shared Prob ¢ free St. 0.99
Step 3: TH from Minor St. 8 11
Conflicting Flows 1237 1303
Potential Capacity 497 480

Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt D.95 Q.95
Movement Capacity 474 458

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1235 1371
Potential Capacity 610 566

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.85 0.95
Maj. L, Min T Adj. Imp Factor. 0.97 .97
Cap. Adj. factor due to Impeding mvmnt 0.97 0.71
Movement Capacity 589 401

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedanca Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows 1237 1303
Potential Capacity 497 480
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Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.95 0.95

Movement Capacity 474 458

Result for 2 stage process:

a

b 4

C t 474 458

Probability of Queune free St. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - 8ingle Stage

Conflicting Flows 1235 1371

Potential Capacity 610 566

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impaedance factor 0.95 0.95

Maj. L, Min T Adj. Imp Factor. 0.97 0.97

Cap. adj. factor due to Impeding mvmnt 0.97 0.71

Movement Capacity 589 401

Results for Two-stage process:

a

Y

ct 589 401

Worksheat 8~Shared Lane Calculations

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

Volume (vph) 120 0 204 0 0 0

Movement Capacity ({vph} 589 474 765 401 458 926

Shared Lane Capacity {vph) 765

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 5B9 474 765 401 458 926

Volume 120 o 204 0 0 0

Delay 12.7 12.6 11.4

Q sep 0.42 0.00 0.65

Q sep +1 1.42 1.00 1.65

round (Qsep +1) 1 1 2
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n max 2
C sh 765
SUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT L L TR LTR
v {vph) 4 41 120 204 0
C(m} {vph) 1329 1002 589
v/c 0.00 0.04 0.20
95% queue length g.01 0.13 0.77
Control Dalay 7.7 8.7 12.7 11.4
LOS A A B
Approach Delay 11.¢6
Approach LOS B
Worksheet l11-Shared Major LT Impedance and Delay
Movemant 2 Movement 5
p{o3) 1.00 0.96
v({il), Volume for stream 2 or 5 776
v(i2), Volume for stream 3 or 6 0
s(il), Saturation flow rate for stream 2 or 5 1900
s{i2}, Saturation flow rate for stream 3 or 6 1700
P* (oj}) 0.99
d(M,LT), Delay for stream 1 or 4 7.7 8.7
N, Number of major street through lanes 1
d{rank,1l) Delay for stream 2 or 5 0.0

-218 -



ANALISIS DE CAPACIDAD

INT. PR-923 Y ACCESO 2
URB. PALACIOS DE HUMACAO

2:30-3:30P M

CONDICION FUTURA
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta
Agency/Co, : Traffic Engineer Consultant
Date Performed: 08/08/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersection: PR-923 y Acc 2 Pal de Humacao
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro P M
East/West Street: Acceso 2 Palacios de Humacao
North/Scuth Street: PR-923

Intergection Orientation: NS Study period (hrs): 1.00

Vaehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 3 430 129 139 489 4
Peak~Hour Factor, PHF 0.75 0.73 0.75 Q.76 0.75 1.00
Hourly Flow Rate, HFR 4 587 172 183 652 4
Percant Heavy Vehicles 50 -- -~ 0 -= --
Median Type Undivided
RT Channelized? Yes
Lanes 0 1 1 1 1 0
Configuration LT R L TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 g8 9 | 10 11 12

L T R [ L T R

Volume 78 8] 72 3 0 2
Peak Hour Factor, PHF 0.75 0.67 Q.75 0.75 Q.57 0.83
Hourly Flow Rate, HFR 103 Q 96 q 0 2
Percant Heavy Vehicles 0 0 0 50 0 50
Percent Grade (%) 0 1)

Median Storage

Flared Approach: Exists? No
Storage

RT Channelized? Yes

Lanes 0 1 1 0 1 0

Configuration LT R LTR

Delay, Queue Length, and Laval of Service

Approach NB 8B Westbound Eastbound
Movement 1 4 I 7 8 9 ! 10 11 12
Lane Config LT L | LT R ] LTR

v {vph) 4 183 103 96 6
C(m} {(vph) 974 1175 443 837 358
v/ie 0.00 0.16 0.23 0.11 0.02
95% quaue length 0.01 Q.55 0.90 0.39 0.05
Control Delay 8.7 8.6 15.6 9.9 15.2
LOS A A C a Cc
Approach Delay 12.8 15.2
Appreoach LOS B Cc
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HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL{(TWSC) ANALYSIS

Analyst: Marcos Bandas Accsta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 09/09/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersection: PR-923 y Acc 2 Pal de Humacao
Jurisdiction: Humacao

Units: U. 8. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro P M
East/West Street: Accesc 2 Palacios de Humacao
North/South Street: PR-923

Intersection Orientation: NS Study period {(hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 3 430 129 139 489 4
Peak-Hour Factor, PHF Q.75 0.73 0.75 0.76 0.75 1.00
Peak=-15 Minute Volume 1 147 43 46 163 1
Hourly Flow Rate, HFR 4 587 172 183 652 4
Percant Heavy Vehicles 50 - -- 0 -— -
Median Type Undivided
RT Channelized? Yes
Lanesg 0 1 1 1 1 ¢}
Configquration LT R L TR
Upstream Signal? No No
Minor Street Movements 7 8 g9 10 11 12

L T R L T R
Volume 78 0 72 3 0 2
Peak Hour Factor, PHF 0.75 0.67 0.75 0.75 0.57 0.83
Paak-15 Minute Volume 26 o] 24 i 4] 1
Hourly Flow Rate, HFR 103 0 96 4 0 2
Percent Heavy Vehicles 0 0 0 50 O 50
Percent Grade (%) 0 o]

Median Storagea

Flared Approach: Exists? No
Storaga

RT Channelized? Yeas

Lanes Q 1 1 0 1 0

Configuration LT R LTR

Pedestrian Velumes and Adjustments

Movemants 13 14 15 16
Flow (ped/hr) 0 o} v} 0
Lane Width (£t} 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Parcent Blockage ¢ e o 0
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Upstream Signal Data

Prog. Sat Arrival Grean Cycle
Flow Flow Type Time Length
vph vph gec sec

Prog.
Speed
mph

Digtance
to Signal
feet

52 Left-Turn
Through

S5 Left-Tarn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th wvehicles: 587
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1900
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(c,base) 3.1 3.1%* 3.1+ 3.5% 3.2% 3.1+ 3.5*% 3.2%
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv) 50 0 0 0 0 50 0 50
ti{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
tic) l-stage 3.1* 3.1 3.1 3.5 3.2 3.6 3.5 3.2%
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 3.00* 3.30
t(£,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) 50 0 0 0 0 50 o 50
t(£) 2.7 2.2 3.5 4.0 3.3 4.0 3.0 3.8

Workshaat S5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2
Vit) V(l,prot)

Movement 5

vt}

VI(l,prot)

V prog

Total Saturation Flow Rate, s ({vph)
Arrival Type

Effective Green, g (sec)

Cycle Langth, C (sec}

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g (ql}
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gl{g2)
glq)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vit) V{l,prot) VI(t) V{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V(c,min)
Duration of blocked period, t{p)

Proportion time blockad, p 0.000 0.000
Computation 3-Platoon Event Pericds Result

p{2) 0.000

p{5) 0.000

p (dom}

p (subo)

Constrained or unconstrained?

Proportion

unblocked (1) {2) (3)
for minor Single-stage Two-Stage Procass
movements, p(x) Process Stage I Stage II

p(l)
p(4}
p(7}
p(8)
p{9)
p(10)
p(l1)
p(l2)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 11 12
L L L T R L T R

v o,x 656 587 1616 1617 587 1701 1615 654

8

Px

V o,u,x

Cr,x

C plat,x

Two-Stage Proceass
7 8 10 11
Stagel Stage2 Stagel Stage? Stagel Stage? Stagel Stage?Z

Vic,x)
s 1700 1700 1700 1700

P(x)
Vic,u,x)

Cl{r,x)
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C(plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 587 654
Potential Capacity 837 740
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 837 740
Probability of Queue free St. 0.89 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 587 656
Potential Capacity 1175 974
Padestrian Impedance Factor 1.00 1.00
Movement Capacity 1175 974
Probability of Queue frea St. 0.84 1.00
Maj L-Shared Prob Q free St. 0.95
Step 3: TH from Minor St. 8 11
Conflicting Flows 1617 1615
Potential Capacity 402 454
Pedestrian Impedance Factor 1.00 1.00
Cap. adj}. factor due to Impeding mvmnt 0.84 0.84
Movement Capacity 337 381
Probability of Queue free S5t. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1616 1701
Potential Capacity 507 367
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.84 0.84
Maj. L, Min T Adj. Imp Factor. 0.88 0.88
Cap. adj. factor due to Impeding mvmnt 0.87 0.78
Movement Capacity 443 285

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 ~ Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due toc Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows 1617 1615

- 224 -



Potential Capacity 402 454

Pedestrian Impedance Factorx 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.84 0.84

Movemaent Capacity 337 381

Result for 2 stage process:

a

¥

C t 337 381

Probability of Queue free St. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movemant Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1616 1701

Potential Capacity 507 367

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.84 0.84

Maj. L, Min T Adj. Imp Factor. 0.88 0.88

Cap. Adj. factor due to Impeding mvmnt 0.87 0.78

Movement Capacity 443 285

Results for Two-stage process:

a

Y

cCt 443 285

Worksheet B-Shared Lane Calculations

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

Volume (vph) 103 0 96 4 o 2

Movement Capacity (vph) 443 337 837 285 381 740

Sharaed Lane Capacity (vph) 443 358

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 443 337 837 285 381 740

Volume 103 0 96 4 0 2

Delay

Q sep

Q sep +1

round (Qsep +1)
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n max

C sh 443 358
SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT L LT R LTR
v (vph) 4 183 103 96 6
C{m) (vph) 974 1175 443 837 358
v/c 0.00 0.16 0.23 0.11 0.02
95% queue length 0.01 0.55 0.90 0.39 0.05
Control Delay 8.7 8.6 15.6 9.9 15.2
LOS A A C A C
Approach Delay 12.8 15.2
Approach LOS B C

Worksheet ll-Shared Major LT Impedance

and Delay

Movement 2

Movement 5

pf{oj} 1.00
v(il), Volume for stream 2 or 5 587
v{iZ), Volume for stream 3 or 6 0
s{(il), Saturation flow rate for stream 2 or 5§ 1900
s(i2), Saturation flow rate for stream 3 or 6 1700
P* (03) 0.99
d{M,LT), Delay for stream 1 or 4 8.7
N, Number of major street through lanes 1
d(rank,1l) Delay for stream 2 or 5 0.1

0.84
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ANALISIS DE CAPACIDAD
INT. PR-3 Y PR- 923
7:30-8:30 AM
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS2000: Signalized Intersections Release 4.1lc

Analyst: Marcos Bandas Acosta
Agency: Trafffic Engineer Consultant

Date:
Period:
Projact ID:
E/W St: PR-3

10/09/2007
7:30 - 8:30 A M
Palacics de Humacao - Cond.

Inter.: PR-3 y PR-923

Area Type: All other areas
Jurisd: Humacao

Year 2007
Futura Proy.

N/S St: PR-923

10 Anos A M

SIGNALIZED INTERSECTION SUMMARY
] Eastbound | Westbound i Northbound | Southbound |
| L T R | L T R | L T R | L T R i
! | | I |
No. Lanes | o] 2 ) | 2 2 1) | 2 0 1 § 0 4] 0 1
LGConfig | TR | L T | L R | |
Volume | 1241 513 |52 1745 |820 217 | |
Lana Width | 12.0 |12.0 12.0 112.0 12.0 | |
RTOR Vol { 20 I i 10 I I
Duration 1.00 Area Type: All other areas
Signal Cperations
Phase Combination 1 2 3 4 | 5 6 7 B8
EB Left | NB Left A
Thru A | Thru
Right A | Right A
Peds | Peds
WB Left A | SB Left
Thru A B | Thru
Right | Right
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Green 13.0 60.0 25.0
Yellow 3.0 3.0 3.0
211 Red 1.0 1.0 1.0
Cycla Length: 110.0 secs
Intersection Performance Summary
Appr/ Lane adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/e g/cC Delay LOS Delay LOS
Eastbound
TR 1835 3365 1.26 0.55 497.6 F 497.6 F
Westbound
L 406 3433 0.17 0.12 43.8 D
T 2453 3505 0.95 0.70 26.0 C 26.5 c
Northbound
L 788 3467 1.35 0.23 751.8 F
610.5 F
R 360 1583 0.77 0.23 50.0 D
Southbound
Intersection Delay = 337.3 (sec/veh) Intersaction LS = F
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HCS2000: Signalized Intersections Release 4.lc

Phone: Fax:
E-Mail:
OPERATIONAL AMNALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co. : Trafffic Engineer Consultant

Date Performed: 10/09/2007

Analygis Time Period: 7:30 - B:30 A M

Intersaction: PR-3 y PR-923

Area Type: All other areas

Jurisdiction: Humacao

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futura Proy. 10 Afios A M

East/West Street North/South Street

PR-3 PR-923

VOLUME DATA

| Fastbound | Westbound | Northbound | Scuthbound
| L T R | L T R | L T R i L T R
| ! ! t

Volume 1 1241 513 |52 1745 | 820 217 |

% Heavy Veh]| 3 2 |2 3 11 2 ]

PHF | 0.75 0.75 |0.75 0.75 10.75 0.75 |

PK 15 Vol | 414 171 [17 582 1274 72 I

Hi Ln Vol | | [ |

% Grade | Q | 0 | 0 |

Ideal Sat | 1500 11900 1900 11900 1900 |

ParkExiat | f | f

NumPark i | | |

No. Lanes | 0 2 0 | 2 2 0 | 2 0 1 | 0 0 0

LGConfig i TR | L T | L R |

Lane Width | 12.0 |112.0 12.0 112.0 12.0 |

RTOR Vol | 20 | | 10 |

Adj Flow ! 2312 |69 2328 11095 2716 |

$InSharedLn| | | |

Prop LTs | 0.000 | 0.00Q0 | |

Prop RTs i 0.284 ] 0.000 | 1.000 |

Pads Bikes| ] | I 0 I 0

Buses | 0 |0 0 |0 0 |

$InProtPhase | | !

Duration 1.00 Area Type: All other areas

OPERATING PARBMETERS

| Fastbound ] Westbound | HWorthbound | Southbound
| L T R | L T R | L T R | L T R
! | | !

Init Unmet | 0.0 [0.0 0.0 10.0 0.0 |

Arriv. Typel| 3 13 3 |3 3 |

Unit Ext. | 3.0 13.0 3.0 |3.0 3.0 |

I Factor t 1.000 | 1.000 | 1.000 |

Lost Time | 2.0 2.0 2.0 2.0 2.0

Ext of g | 2.0 12.0 2.0 |12.0 2.0 |

Ped Min g | 3.2 { | 3.2 ! 3.2
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PHASE DATA

Phase Combination 1

EBR Left
Thrua
Right
Peds

WB Left
Thru
Right
Peds

NB Right

SE Right

Green

Yellow

A1l Red

Volume Adjustment

Volume, V

PHF
Adj
No.

Lane group

Adj

flow
Lanes

flow

Prop LTs
Prop RTs

I
|
I
|
I
f
I
|
I
!

2 3 4 | 5 6 8
| NB Left A
A | Thru
A | Right &
| Peds
A | SB Left
A A 1 Thru
| Right
| Pads
| EB Right
|
| WB Right
|
|
13.0 860.0 25.0
3.0 3.0 3
1.0 1.0 1
Cycle Length: 110.0 secs
VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET
Eaztbound | Westbound | Northbound |  Southbound |
L T R | L T R | L T R | L T R i
| | | |
1241 513 |52 1745 | 820 217 | |
0.75 0.75 (0.75 0.75 10.75 0.75 | |
1656 656 |69 2328 |1095 276 | |
0 2 0 | 2 2 0 | 2 1 I 0 0 |
TR | L T | L R | I
2312 |69 2328 11085 276 | |
0.000 1 0.000 | | |
0.284 | 0.000 | 1.000 | |

Saturation Flow Rate (gsee Exhibit 16-7 to detarmine the adjustment factors)

Eastbound Westbound Northbound Southbound
LG TR L T L R
So 1900 1900 1500 13500 1300
Lanes O 2 0 2 2 0 2 0 1 0 0
fw 1.000 1.000 1.000 1.000 1.000
fHV 0.974 0.980 0.971 0.930 0.980
£G 1.000 1.000 1.000 1.000 1.000
£fp 1.000 1.000 1.000 1.000 1.000
BB 1.000 1.000 1.000 1.000 1.000
£a 1.00 1.00 1.00 1.00 1.00
£fL.O Q.95 0.97 0.95 0.97 1.00
fRT 0.957 1.000 0.850
fLT 1.000 0.950 1.000 0.950
Sec.
fLpb 1.000 1.000 1.000 1.000
fRpb 1,000 1.000 1.000
8 3365 3433 3505 3467 1583
Sec.
CAPACITY AND LOS WORKSHEET
Capacity Analysis and Lane Group Capacity
Adj Adj Sat Flow Green --Lane Group--
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/c
Mvmt Group {v) (=) (v/=} {g/C) {c) Ratio
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Eastbound
Prot
Perm
Left
Prot
Perm
Thru
Right

Westbound
Prot
Parm
Left
Prot
Perm
Thru
Right

Northbound
Prot
Parm
Left
Prot
Perm
Thru

Right R

Southbound
Prot
Perm
Left
Prot
Perm
Thru
Right

TR

T

2312 3365

69 3433

2328 3505

1095 3467

276 1583

.69

.02

.32

.55

.12

.70

.23

.23

1835

406

2453

788

360

Sum of flow ratios for critical lane groups, Yo

Total lost time per cyclae,
Critical flow rate to capacity ratio,

L =

Control Delay and LOS Determination

Appr/
Lane

Grp v/a

Ratios

Unf
Del
g/Cc di

12.00 sec

Xc

I

Sum {v/s8)

(¥c) (C) /{C-L)

I

Prog Lane
Ad) Grp
Fact Cap k

Incremental
Factor Del

dz2

Ras
Del
d3

Lane Group

Approach

Delay LOS

Delay LOS

Eastbound

TR 1.26
Westbound
L 0.17
T 0.95

Northbound
L 1.39

R 0.77
Southbound

.55

.12
.70

.23

.23

25.

43.
14.

42 .

39.

=1

1.000

1.000
1.000

1.000

1.000

1835 0.

406 0.
2453 0.

788 Q.

360 0.

50

11
46

50

32

472.6

11.2

709.3

10.2

497.6

¥

497.6 F

26.5 c

610.5 F
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Intersaction delay = 337.3 (sac/veh) Intersection LOS = F

SUPPLEMENTAL PERMITTED LT WORKSHEET

for exglusive lefts

Input
EB WB NB SB

Cycle length, C 110.0 sec
Total actual green time for LT lane group, G (s)
Effective permitted green time for LT lana group, g(s)
Opposing effective green time, go (s)
Humber of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT {veh/h)
Proportion of LT in LT lane group, PLT
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, thL
Computation
LT volume per cycle, LTC=VLTC/3600
Cpposing lane util. factor, fLUo 0.95 0.95
Opposing flow, Volec=VoC/[3600 (No)£fLUo] (veh/1ln/cye)
gf=G[exp(- a * {LTC ** b})]1-tl, gf<=g
Opposing platoon ratic, Rpe (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[1-Rpo(go/C),0]
gd, (sea Exhibit C16-4,5,6,7,8)
gqu=g-gq if gg>=gf, or = g-gf if gg<gf
n=Max (gq-gf) /2, 0)
PTHo=1~PLTo
PL*=PLT[1+ (K-1)g/ (gf+gqu/EL1+4.24)]
ELl (refer to Exhibit Cl16-3)
EL2=Max ((1-Ptho**n)/Plto, 1.0}
fmin=2 (1+PL) /g or fmin=2(1+Pl) /g
gdiff=max {(gg—gf,0)
fom=[gf/gl+I{gu/gl/[1+PL{(EL1-1}], (min=fmin;max=1.00)
flt=fm=[gf/gl+[gu/g]/[1+PL(ELLI-1)]+[gdiff/g]l/(1+PL(EL2-1) 1, (fmin<=fm<=1.00)
or flt=[fm+D. 9L (N-1)]/N**
Laft-turn adjustment, fLT

For special case of single-lane approach cpposed by multilane approach,

see text.

* If P1>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

** For permitted left-turnsg with multiple exclusive laft-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

aor when gf>gq, seea text.

SUPPLEMENTAL: PERMITTED LT WORKSHEET

for shared lefts

Input
EB WB NB sSB

Cycle length, C 11¢.0 sec
Total actual green time for LT lana group, G (s)
Effective permitted green time for LT lane group, gl(s)
Cpposing effective green time, go (s)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT (wveh/h)
Proportion of LT in LT lane group, PLT 0.0600 0.000
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, tL
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Computation

LT volume per cycle, LTC=VLTC/3600

Opposing lane util. factoxr, fLUc 0.85 0.95
Opposing flow, Volc=VoC/[3600 (No) fLUo] {veh/1ln/cyc)

gf=CGlexp{- a * (LTC ** b))]-tl, gf<=g

Cpposing platoon ratio, Rpo (refer Exhibit 16-11)

Opposing Queue Ratio, gro=Max[l-Rpo(go/C),60]

gq, (see Exhibit C16-4,5,6,7,8)

gu=g-gq if ggq>=gf, or = g-gf if gg<gf

n=Max (gg-gf) /2, 0)

PTHo=1-PLTo

PL*=PLT[1+ (N-1) g/ (gf+qu/EL1+4 .24} ]

ELl (refer to Exhibit Cl6-3}

EL2=Max{ (1-Ptho**n) /Plto, 1.0}

fmin=2 (1+PL) /g or fmin=2(1+Pl)/g

gdiff=max (gg-gf, 0}

fo=[gf/gl+[gufgl/[1+PL{EL1-1)], (min=fmin;max=1,00)
flt=fm=[gf/gl+[gqu/g)l/[1+PL{EL1-1)]1+[gdiff/g]/[1+PL(EL2-1) ], (fmin<=fm<=1.00)
or flt={fm+Q .91 (N-1)]/N**

Left-turn adjustment, fLT

For special case of single-lane approach copposed by multilane approach,

sea text.

* If Pl>=] for shared left-turn lanes with N>1, then assume de-facto
laft-turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.

For special case of multilane approach opposed by single-lane approach

or when gf>gg, see text.

SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET

Permitted Left Turnms

EB WB NB 5B
Effectiva pedastrian green time, gp (s)
Conflicting pedestrian voluma, Vped {p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpadg
Opposing queue clearing green, gq (s)
Eff. ped. green consumed by opp. veh. queue, gg/gp
OCCpedu
Opposing flow rate, Vo (veh/h)
OCCr
Number of cross-street receiving lanes, Nrec
Numbear of turning lanes, Nturn
ApbT
Proportion of left turns, PLT
Proportion of laft turns using protected phasa, PLTA
Left-turn adjustment, flpb
Parmitted Right Turns
Effective pedestrian green tima, gp (s)
Conflicting pedastrian volume, Vped {(p/h)
Conflicting bicycle wvoluma, Vbic (bicycles/h)
Vpedg
OCCpedg
Effective green, g (s8)
Vbicg
OCCbicg
OCCr
Numher of cross-streat receiving lanes, Nrec
Number of turming lanes, ¥turn
ApbT
Proportion right-turns, PRT
Proportion right-turns using protected phase, PRTA
Right turn adjustment, f£Rpb
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SUPPLEMENTAL, UNIFORM DELAY WORKSHEET

EBLT WBLT NBLT SBLT
Cycle length, C 110.0 sec
Adj. LT vol from Vol Adjustment Worksheet, v
v/c ratio from Capacity Worksheet, X
Protected phase effective green interval, g (s)
Opposing queue effective green interval, gg
Unopposed green interval, gu
Red time r=(C-g-gq-gu)
Arrival rate, ga=v/(3600(max[X,1.0]1))
Protected ph. departura rate, Sp=s/3600
Permitted ph. departure rate, Ss=s{gg+gu)/{qu*3600)
XPerm
XProt
Case
Queue at beginning of green arrow, Qa
Queue at beginning of unsaturated green, Qu
Residual gueue, Qr
Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITIAL QUEUE
Initial Dur. Uniform Delay Initial Final Initial Lane
Appzr/ Unmet  Unmet Queue Unmet Queue Group
Lane Demand Demand Unadj. Adj. Param. Demand Delay Dalay
Group Q veh t hrs. ds dl sec u Q wveh d3 sec d sec
Eastbound
Westbound
Northbound
Southbound
Intersection Dalay 337.3 sec/veh Intersection LOS F
BACK OF QUEUE WORKSHEET
Eastbound Westbound Northbound Southbound

LaneGroup | ™R L T |L R | |
Init Queue | 0.0 10.0 0.0 10.0 0.0 1
Flow Rate | 1216 135 1225 1564 276 | ]
So ! 1900 | 1300 1900 119500 1800 | |
No.Lanes [0 2 0 |2 2 0 12 0 1 |0 o] |
SL | 1771 11765 1844 |1787 1583 | |
LnCapacity | 965 1209 1291 1406 360 | )
Flow Ratio | 0.69 |0.02 0.66 |10.32 0.17 | f
v/e Ratio | 1.26 10.17 0.95 [1.39 0.77 | |
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Grn Ratio |
I Factor |
AT or PVG |
Pltn Ratio |
PF2 |
Q1 1
kB |
Q2 |
Q Average |
Q Spacing |
¢ Storage |
Q S Ratio |
70th Percentile
£B% !
BOQ |
QSRatio !
85th Percentile
fB% |
BOQ |
QSRatio |
90th Percentile
fB% |
BOQ |
QSRatio |
95th Percentile
£B% |
BCQ |
DSRatio |
98th Percentile
£B% |
BOQ !
QSRatio t

M OoOWRKFEWHEOo
(=]
o

25.0

Cutput:

1.1
183.1

OQutput:

1.3
216.3

Output:

1.4
232.8

Output:

1.5
249.4

Output:

1.7
282.6

|0.12
13

11.00
[1.00

10.3

125.0

0.70 10.23
1.000 |
3 13
1.00 |11.00
1.00 {1.00
33.4 117.2
0.9 |0.5
0.1 12.3 |
1.0 45.7 |
25.0 125.0
Q |0

|
1.1 11.1
1.2 51.7 |

f
1.4 11.3
1.6 62.4 |

|
1.4 11.4
1.8 65.9 |

|
1.5 |1.5
2.1 70.7 |

|
1.7 11.7
2.7 79.1 |

1.000

108.4

128.3

137.2

147.0

166.3

.23

.00
.00

N W

o -

10.

14.

15.

17.

20.

ERROR MESSAGES

No errors to report.
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ANALISIS DE CAPACIDAD
INT. PR-3 Y PR- 923
4:15-5:15P M
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS2000: Signalized Intersections Release 4.1lc
Analyst: Marcos Bandas Acosta Inter.: PR-3 y PR-923
Agency: Trafffic Engineer Consgultant Area Type: All other areas
Date: 10/05/2007 Jurisd: Humacao
Period: 4:15 - 5:15 P M Year 2007

Project ID: Palacios de Humacao - Cond.

Futura Proy. 10 Afios P M

E/W St: PR-3 N/S St: PR-923
SIGHNALIZED INTERSECTION SUMMARY
| ERastbound | Westhound | Northbound | Southbound 1
| L T R | L T R | L T R | L T R |
| | I | !
No. Lanes | 0 2 0 | 2 2 0 | 2 0] 1 } 0 0 0 |
LGConfig | TR | L T | L R | |
Volume | 1622 1252 1107 1451 | 714 138 | [
Lane Width | 12.0 112.0 12.0 [112.0 12.0 |
RTOR Vol | 54 | | 6 | |
Duration 1.00 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 | 5 [ 7 8
EB Left | NB left F-¥
Thru A | Thru
Right A | Right A
Peds { Peds
WB Left - | 8B Left
Thru A A | Thru
Right | Right
Peds | Peds
NB Right | EB Right
SB Right | WB Right
Grean 25.0 45.0 18.0
Yellow 3.0 3.0 3.0
All red 1.0 1.0 1.0
Cycle Length: 100.0 secs
Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity {3) v/e g/C Delay LOS Delay LOS
Eastbound
TR 1483 3295 2.54 0.45 2793 F 2793 F
Westbound
L 858 3433 0.17 0.25 29.4 C
T 2594 3505 0.75 0.74 8.8 A 10.2 B
Northbound
L 624 3467 1.53 0.18 1001 F
849.7 F
R 285 1583 0.63 0.18 42.4 D
Southbound
Intersection Delay = 1648 (sec/veh) Intersaction LOS = F

-237 -



Phone:
E-Mail:

HCS2000: Signalized Intersections Release 4.1c

Fax:

OPERATIONAL ANALYSIS

Analyst:
agency/Co. :

Date Parformed:

Analysis Time Period:

Intersection:

Araa Type:

Jurisdiction:

Analysis Year:
Palacios de Humacao - Cond.
East/West Street

Projact ID:

Marcos Bandas Acosta

Trafffic Engineer Consultant

10/09/2007

4:15 - 5:15 P M

PR-3 y PR-923

All other areas

Humacao
2007

Futura Proy. 10 Arfios P M

North/South Street

PR-923
VOLUME DATA

| Eastbound | Westbound | Northbound | Southbound |

| T R | L T | L T R | T R |

| i | | |
Volume f 1622 1252 1107 1451 1714 139 | |
% Haavy Veh| 3 2 |12 3 |1 2 | |
PHF | 0.75 0.75 |0.75 0.75 10.75 0.74 | !
PK 15 vol | 540 418 136 483 |238 47 | |
Hi Ln Vol | | | | |
% Grade | 0 | 0 1 0 | !
Ideal Sat | 1900 11900 1900 11900 1900 | |
ParkExist | | | | |
NumPark | I | { |
No. Lanes | 2 0 | 2 2 | 2 0 1 | 0 (o} |
LGConfig i TR | L T | L R | |
Lane Width | 12.0 112.0 12.0 112.0 12.0 | |
RTOR Vol | 54 | | 6 i |
Adj Flow | 3760 |143 1933 1954 179 | [
%InSharedLn]| ] t [ |
Prop LTs [ 0.000 ! 0.000 | | 1
Prop RTs | .425 | 0.000 | 1.000 | |
Peds Bikes]| | | W) I 0 |
Buses | 0 10 0 10 0 | |
%InProtPhase I ] | |
Duration 1. Area Type: All other areas

OPERATING PARAMETERS

| Eastbound | Westbound [ Northbound | Southbound |

[ T R | L T | L T R | T R I

I | | | |
Init Unmet | Q.0 10.0 6.0 10.0 0.0 | 1
Arriv. Type| 3 13 3 |3 3 | |
Unit Ext. | 3.0 |13.0 3.0 |13.0 3.0 | |
I Factor ! 1.000 | 1.000 | 1.000 } |
Lost Time | 2.0 12.0 2.0 2.0 2.0 | )
Ext of g | 2.0 [2.0 2.0 |2.0 2.0 | |
Ped Min g | 3.2 | | 3.2 ] 3. |
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PHASE DATA

Phase Combination 1 2 3 4 | s 6 7 8
EB Left | NB Left A
Thru A | Thru
Right A [ Right A
Pads | Pads
WB Left A | 8B Left
Thru A A | Thru
Right | Right
Peds | Peds
NB Right | EB Right
|
SB Right | WB Right
{
|
Green 25.0 45.0 18.0
Yellow 3.0 3.0 3.0
A1l Red 1.0 1.0 1.0
Cycle Length: 100.0 sacs
VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET
Volume Adjustment
| Eastbound ] Westbound |  Northbound | Southbound |
| L T R I 5L T R | L T R | L T R |
| | 1 | |
Volume, V | 1622 1252 1107 1451 [714 139 |
PHF | 0.75 0.75 10.75 0.75 10.75 0.74 | !
Adj flow | 2161 1599 (143 1933 | 854 179 | |
No. Lanes | 0 2 0 ) 2 2 0 | 2 0 1 | 0 0 0 |
Lane group | TR ] L T | L R | I
Ady flow | 3760 1143 1933 1954 179 | |
Prop LTs i 0.000 ] 0.000 ! | |
Prop RTs ) 0.425 | 0.000 | 1.000 1| |

Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)

Eastbound Westbound Northbound Southbound
LG TR L T L R
So 1300 1900 1800 1800 1900
Lanes 0 2 0 2 2 0 2 0 1 0 0 o]
W 1.000 1.000 1.000 1.000 1.000
fHV 0.975 0.980 0.971 0.990 0.980
el 1.000 1.000 1.000 1.000 1.000
£P 1.000 1.000 1.000 1.000 1.000
fBB 1.000 1.000 1.000 1.000 1.000
£ 1.00 1.00 1.00 1.00 1.00
fLU 0.95 0.97 0.95 Q.97 1.00
fRT D.936 1.000 0.850
fLT 1.000 0.950 1.000 0.950
Sec
flpb 1.000 1.000 1.000 1.000
fRpb 1.000 1.000 1.000
8 3295 3433 3505 3467 1583
Sac
CAPACITY AND LOS WORKSHEET
Capacity Analysis and Lane Group Capacity
Adj Ad]j Sat Flow Green --Lane Group-—-
Appr/ Lane Flow Rate Flow Rate Ratio Ratio Capacity v/e
Mvmt Group {v) (=) (v/s) {g/C) (c) Ratio
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Eastbound
Prot
Perm
Left
Prot
Perm
Thru TR 3760 3285 # 1.14 0.45 1483 2.54
Right
Westbound
Prot
Parm
Left L 143 3433 ¥ 0.04 0.25 858 Q.17
Prot
Perm
Thru T 1933 3505 Q.55 0.74 2594 Q.75
Right
Northbound
Prot
Poarm
left L 954 3467 # 0.28 0.18 624 1.53
Prot
Perm
Thru
Right R 179 1583 0.11 0.18 285 0.63
Southbound
Prot
Perm
Laft
Prot
Perm
Thru
Right

Sum of flow ratios for critical lane groups, Yc = Sum (v/s) 1.46
Total lost time per cycle, L = 12.00 sec

Critical flow rate to capacity ratio, Xec = (Ye) (&)Y /(C-L) l.66

Control Delay and LOS Determination

Appr/ Ratios Unf Prog Lans Incramental Res Lane Group Approach

Lane Deal Adj Grp Factor Del Del
Grp v/ec g/C di Fact Cap k az2 d3 Delay LOS Dalay LOS
Eastbound

TR 2.54 0.45 27.5 1.000 1483 0.50 2765 0.0 2793 F 2793 F

Westbound
L 0.17 0.25 29.3 1,000 @858 0.11 0.1 0.0 29.4 C
T 0.75 0.74 7.5 1.000 2554 0.30 1.2 0.0 B.8 A 1¢.2 B

Northhound
L 1.53 0.18 41.0 1.000 624 0.50 960.2 0.0 1001 F
849.7 F
R 0.63 0.18 37.9 1.000 285 0.21 4.4 0.0 42.4 D
Southbound

Intersection delay = 1648 (sec/veh) Intersaction LOS = F
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SUPPLEMENTAL PERMITTED LT WORKSHEET

for exclusive lefts

Input
EB WB NB SB

Cycle length, C 100.0 sec
Total actual green time for LT lane group, G (s}
Effactive permitted green time for LT lane group, g(s)
Opposing effective green time, go (s)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT (veh/h)
Proportion of LT in LT lane group, PLT
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Loat time for LT lane group, tL
Computation
LT volume per cycle, LTC=VLTC/3600
Opposing lane util. factor, fLUo 0.85 0.95
Opposing flow, Volc=VoC/[3600 (No)fLUo] (veh/ln/cyc)
gf=Glexp(- a * (LTC ** b))1-tl, gf<=g
Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[1l-Rpe (go/C),0]
gqg, (see Exhibit C16-4,5,6,7,8)
gu=g-gq if gg>=gf, or = g-gf if gg<gf
n=Max (gq-gf) /2,0)
PTHo=1-PLTo
PL*=PLT[1+ (N-1)g/ (gf+qu/EL1+4.24) ]
EL]l {refer to Exhibit Cl6-3)
EL2=Max ( (L~Ptho**n) /Plto, 1.0}
fmin=2 (1+PL) /g or fmin=2(1+Pl)/g
gdiff=max (ggq-gf,0)
fom=[gf/gl+lgu/g] /[1+PL(EL1-1}], (min=fmin;max=1.00)
flt=fro=[gE/gl+[gu/gl/[1+PL(EL1-1) )+ [gdiff/g] /[1+PL{(EL2-1) ], (fmin<=fm<=1.00}
or flt=[fm+0.91(N-1)]/N*+
Laft-turn adjustment, fLT

For special case of single-lane approach opposed by multilane approach,

see text.

* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-~turn lane and redo calculations.

** For permitted left-turns with multiple exclusive left-turn lanea, flt=fm.

For speacial case of multilane approach opposed by single-lane approach

or whean gf>gq, saa text.

SUPPLEMENTAYL, PERMITTED LT WORKSHEET

for shared lefts

Input
EB WB NB SB

Cycle length, C 100.0 sec
Total actual grean time for LT lane group, G (s)
Effactive permitted green time for LT lane group, g(s)
Opposing effective green time, go (s)
Number of lanes in LT lane group, N
Number of lanes in opposing approach, No
Adjusted LT flow rate, VLT {veh/h)
Proportion of LT in LT lane group, PLT 0.000 0,000
Proportion of LT in opposing flow, PLTo
Adjusted opposing flow rate, Vo (veh/h)
Lost time for LT lane group, tL

Computation
LT voluma per cycla, LTC=VLTC/3600
Opposing lane util. factor, flUo 0.95 0.95
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Opposing flow, Volc=VoC/[3600 (No)fLUo] {wveh/ln/cyc)
gf=Glexp(- a * (LTC ** b)}]-tl, gf<=g

Opposing platoon ratio, Rpo (refer Exhibit 16-11)
Opposing Queue Ratio, gro=Max[l-Rpo (go/C),0]

gq, {see Exhibit C16-4,5,6,7,8)

gu=g-gq if gg>=gf, or = g-gf if gg<gf

n=Max (gq-g£) /2,0)

PTHo=1-PLTo

PL*=PLT[1l+(N-1) g/ (gf+gu/EL1+4.24) ]

ELl {refer to Exhibit C16-3)
EL2=Max{{(1l-Ptho**n) /Plto, 1.0)

fmin=2 {1+PL) /g ox fmin=2(1+Pl)/g

gdiff=max (gg-gf.0)

fm=[gf/gl+[gu/gl/[1+PL(EL1-1}1, {min=Ffmin;max=1.00)
Flt=fm={gf/gl+[qu/gl/[1+PL{EL1-1}]1+[gdiff/g]/[1+PL(EL2-1) ], (fmin<=fm<=1.00)
or £flt=[fm+0.91 (N-1)]/N**

Left-turn adjustmant, LT

For special case of single-lane approach oppeosed by multilane approach,

see text.

* Tf Pl>=1 for shared left-turn lanes with N>1, then assume de-facto
left-turn lane and redo calculations.

** For parmitted left-turns with multiple exclugsive left-turn lanes, flt=fm.

For special casa of multilane approach opposed by single-lane approach

or when gf>gg, see text.

SUPPLEMENTAL PEDESTRIARN-BICYCLE EFFECTS WORKSHEET

Permitted Laft Turns

EB WB NB sB
Effective pedestrian green tima, gp (s}
Conflicting pedestrian volume, Vped {(p/h)
Pedestrian flow rate, Vpedg (p/h)
OCCpedg
Opposing queue clearing green, gq (s)
Eff. ped. green consumed by opp. veh. queue, gg/gp
OCCpedu
Opposing flow rate, Vo {wveh/h)
oCCr
Number of cross-street receiving lanes, Nrec
Number of turning lanes, Nturn
ApbT
Proportion of left turns, PLT
Proportion of left turms using protected phase, PLTA
Laft-turn adjustment, fLpb
Permitted Right Turns
Effactive pedestrian green time, gp (s)
Conflicting pedestrian volume, Vpad (p/h)
Conflieting bicycle volume, Vbic (bicycles/h)
Vpedg
OCCpedg
Effective green, g (s8)
Vbicg
OCChicg
QCCr
Number of cross-street raeceiving lanes, Nrac
Number of turning laneg, Nturn
ApbT
Proportion right-turns, PRT
Proportion right-turns using protected phase, PRTA
Right turn adjustment, fRpb

SUPPLEMENTAL UNIFORM DELAY WORKSHEET
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EBLT WBLT NBLT SBLT
Cycle length, C 100.0 sec
Adj. LT wvol from Vol Adjustment Worksheet, v
v/c ratio from Capacity Worksheet, X
Protected phase effective greem interval, g (s)
Opposing queua effective green interval, gg
Unopposed green interval, gu
Red time r=(C-g-gg-gu)
Arrival rate, ga=v/{(3600(max{X,1.0}))
Protected ph. departure rate, Sp=s/3600
Permitted ph. departure rate, Ss=s(gg+gu)/{(gu*3600)
XPerm
XProt
Case
Queue at beginning of green arrow, Qa
gueue at beginning of unsaturated green, Qu
Residual queue, Qr
Uniform Delay, dl

DELAY/LOS WORKSHEET WITH INITIAL QUEDE

Initial Dur. Uniform belay Initial Final Initial Lane
Appr/ Unmet  Unmet Queue  Unmet Queue Group
Lane Demand Damand Unad). Adj. Param. Demand Delay Delay
Group Q wvah t hrs. ds dl sec u Q wveh d3 sec 4 sec
Eastbound
Westbound
Northbound
Southbound

Intersection Delay 1648 sec/vah Intersection 1LOS F

BACK OF QUEUE WORKSHEET

Eastbound Wastbound Northbound Southbound
LaneGroup | ™R | L T | L R | [
Init Queue | 0.0 10.0 0.0 |0.0 0.0 | |
Flow Rate | 1978 173 1017 1491 179 | ]
So | 1900 [1900 1900 11900 1900 | |
No.Lanes 10 2 0 |12 2 0 |2 0 1 |10 0 0 |
SL | 1734 11769 1844 11787 1583 | ]
LnCapacity | 780 1442 1365 {321 285 | |
Flow Ratio | 1.14 10.04 0.55 10.27 0.11 | |
v/c Ratio | 2.54 10.17 0.75 11.53 0.63 | [
Grn Ratio | 0.45 10.25 0.74 [0.18 0.18 | |
I Factor l 1.000 | 1.000 | 1.000 | !
AT or PVG | 3 13 3 i3 3 | |
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Pltn Ratio |
PF2 |
Q1 !
kB i
Q2 I
Q Average |
Q Spacing |
Q Storage |
Q S Ratioc |

70th Percentile
£B% (
BOQ |
QSRatio I
85th Parcentile
fB% |
BOQ |
QSRatio |
90th Percentile
fB% |
BOQ |
QSRatio |
95th Percentile
£fB% |
BOQ !
QSRatio |
98th Percentile
fB% !
BOQ |
QSRatio |

Ontput:

OCutput:

Cutput:

Cutput:

11.00 1.00 |1.00
11.00 1.00 |1.00
1.6 16.4 113.6
0.5 0.9 10.4
| 0.1 2.6

11.7 18.9 |98.7
125.0 25.0 |125.0
[0 0 10

| |
11.2 1.2 1.1
12.0 22.0 |110.
| |
{1.6 1.5 [1.3
12.7 27.6 |130,
I I
11.8 1.6 il.4
13.0 29.4 1139,
! I
2.0 1.7 11.5
13.4 32.4 |149.
! |
12.6 1.9 11.7
14.3 36.6 1169,

86.

SRy

w
V]

Wwono o

(=}

ERRCR MESSAGES

No errors to report.
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ANALISIS DE CAPACIDAD
INT. PR- 923 Y ACCESO AEROPUERTO

7:00-8:00 AM
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS82000:

Unsignalizad Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:

Marces Bandas Acosta
Traffic Enginaeser Consultant
09/09/2007

7:00 - 8:00 A M

Intersection: PR~923 y Accesc al Aeropuerto
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios
Fast/West Street:
North/South Street:

de Humacao - Cond. Futura Proy.
Acceso al Aeropuerto
PR-923

10 Afios A M

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 866 0 18 32 0 335
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 866 0 18 32 0 335
Percant Heavy Vehicles 2 - - p - --
Median Type Undivided
RT Channelized?
Lanes o 0 0 0 o] 0
Configuration LTRLR LTRLR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 ] 10 11 12

I. T R [ L T R
Volume 29 219
Peak Hour Factor, PHF 0.78 0.74
Hourly Flow Rate, HFR 37 296
Percent Heavy Vehicles 0 0
Percant Grade (%) 0 0
Median Storage
Flared Apprcach: Exists? Yes
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR
Dalay, Queue lLength, and Lavel of Sarvice

Approcach NB SB Westbound Easthound
Movement 1 4 |7 B8 9 1 10 11 12
Lane Config LTR LTR | LR |
v {vph) 866 az2 333
C(m} (vph) 1224 1599 1223
v/ec 0.71 0.02 0.27
95% gueuve length 6.98 0.06 1.12
Control Delay 15.0- 7.3 11.9%
LOS B F.N B
Approach Delay 11.9
Approach LOS B

- 246 -



HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL(TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co. : Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Paricd: 7:00 -~ 8:00 A M

Intersection: PR-923 y Accesc al Aeropuarto

Jurisdiction: Humacao

Units: U. 8. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futura Proy. 10 Afios A M
East/West Street: Acceso al Aeropuerto

North/South Street: PR-923

Intersection QOrientation: NS Study period (hrs)}: 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 [
L T R L T R
Volume 866 Q 18 32 o 335
Poak-Hour Factor, PHF i.00 1.00 1.00 1.00 1.00 1.00
Paak-15 Minute Volume 216 0 4 8 0 84
Hourly Flow Rate, HFR 866 0 18 32 o] 335
Parcent Heavy Vehicles 2 -- -- 2 - --
Median Type Undivided
RT Channelized?
Lanes o Q Q 0 0 0
Configuration LTRLR LTRLR
Opstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volunme 29 219
Peak Hour Factor, PHF Q.78 0.74
Peak-15 Minute Volums 9 74
Hourly Flow Rate, HFR 37 296
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? Yas
Storage 2
RT Channelized?
Lanes o 0
Configuration LR

Padestrian Volumes and Adjustments

Movements 13 14 15 16
Flow {ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 O g 0
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Upstream Signal Data

Prog. Sat Arrival Graan Cycle
Flow Flow Type Time Length
vph vph sec sac

Prog.
Speed
mph

Distance
to Signal
faat

82 Left-Turn
Through

35 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th wvehicles: 0 o]
Shared ln volume, major rt vehicles: 0 0
Sat flow rata, major th vehicles: 1900 1900
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 0 Q
Worksheet 4-Critical Gap and Follow-up Time Calculatiocn
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(c,basa) 4.1 4.1 3.1* 3.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 2 2 0 0
t(e,q) G.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 .00 0.00 0.00 0.00
t{3,1t) 0.00 0.00 0.70 0.00
t(c,T): 1l-stage 0.0Q0 0.00 0.00 0.00 0.00 0.00 0.00 .00

2-gtaga 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 4.1 2.4 3.2
2-stage

Follow~Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t (f,base) 2.20 2.20 3.50 3.30
t (£,HV) 0.90 0.90 0.90 .90 0.90 0.90 0.80 0.%0
P (HV) 2 2 0 0
t(f) 2.2 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation l1-Queue Clearance Time at Upstream Signal
Movement 2
Vi{t) V{l,prot)

Moveament 5

vt}

V(l,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp {from Exhibit 16-11)

Proportion wehicles arriving on green P
g(ql)
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g(g2)
glq)

Computation 2-Proportion of TWSC Intersaction Time blocked

Movement 2

v{t) V{l,prot) V(&)

Movement 5
V{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c, max)

Min platoconed flow, V{c,min)
Duration of blocked pariod, t(p)
Proportion time blocked, p

0.000

0.00

0

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom)

p {sube)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked {1)

for minor Single-stage
movements, p{x) Process

(2) (3)
Two-Stage Process

Stage I Stage II

p(l}
pd)
p(7)
p{8)
p(2)
p(10)
p(1ll)
p(l2)

Computation 4 and 5
Single-Stage Procass
Movement 1 4

12

vV c,x 335 18
-]

Px

vV o,u,x

1873 9

Cr,x
C plat,x

Two-8tage Process
7

Stagel Stage2 Stagel

8 10
Stage2 Stagel Stage?2

Stagel

11

Stage?

vic,x)

a8 0
P(x)

Vi{c,u,x)

C(r,x)
C{plat,x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows ]

Potential Capacity 1087

Pedestrian Impedance Factor 1.00 1.00
Movament Capacity 1087

Probability of Queue free St. 0.73 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 18 335
Potantial Capacity 1599 1224
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1599 1224
Probability of Queue free St. 0.98 0.29
Maj L-Shared Prob Q free St. 0.98 0.29
Step 3: TH from Minor St. 8 11
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.29 0.29
Movement Capacity

Probability of Queue fraae St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1973

Potential Capacity 621

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.29
Maj. L, Min T Adj. Imp Factor. 0.42
Cap. Adj. factor due to Impeding mvmnt 0.29 0.31
Movement Capacity 178

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 -~ First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movament Capacity

Prebabhility of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

Y

cCt

Probability of Queue free St.

Step 4: LT from Minor St.

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Padastrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1973

621

1.00 1.00
0.29
0.42

0.29 0.31

178

Regults for Two—-stage process:
a
¥
C t

178

Worksheet 8-Shared Lane Calculations

Movement 7

voluma {vph) 37
Movement Capacity ({(vph) 178
Shared Lane Capacity (vph)

296
1087
693

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep 178 1087

Volume 37 296

Delay 30.5 9.6

Q sep 0.31 0.79

Q sep +1 1.31 1.79

round (Qsep +1) 1 2
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n max 2

C sh 693
SUM C sep 1223
n 2

C act 1223

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LTR LTR LR

v {vph) 866 32 333

C(m) (vph) 1224 1599 1223

v/c 0.71 0.02 0.27

95% queue length 6.98 0.06 1.12

Control Delay 15.0- 7.3 11.9

Los B A B

Approach Delay 11.9

Approach LOS B

Worksheet l1ll-Shared Majoxr LT Impedance and Delay

Movement 2 Movement 5

plod) 0.29 Q.98
v{il), Volume for stream 2 or 5 0 0
v{i2), Volume for stream 3 or 6 ls] 0
s(il), Saturation flow rate for stream 2 or 5 1300 1900
s{(i2), Saturation flow rate for stream 3 or 6 1700 1700

P* {o3) 0.29 0.98
d(M,LT}, Delay for stream 1 or 4 15.0- 7.3

N, Number of major street through lanes 0 0

d{rank,l) Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD
INT. PR-923 Y ACCESO AEROPUERTO

2:30-3:30P M

CONDICION FUTURA PROYECTADO A 10 ANOS
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HCS82000: Unsignalized Intersections Release 4.1c

TWO~-WAY STCP CONTROL SUMMBARY

Analyst:

Agency/Co.:
Date Parformed:

Analysis Time Period:

Marcos Bandas Acosta
Traffic Engineer Consultant
09/09/2007

2:30 ~ 3:30 P M

Intersection: PR-923 y Acceso al Aercpuerto
Jurisdiction: Humacao
Units: U. S. Customary
Analysis Year: 2007
Project ID: Palacios de Humacao - Cond. Futura P M
East/West Street: Acceso al AReropuarto
NHorth/South Street: PR-923
Intersection Orientation: N§ Study period (hrs): 1.00
Vehicla Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R [ L T R

Volume 485 0 17 99 0 657
Peak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Hourly Flow Rate, HFR 485 0 17 99 0 657
Percent Heavy Vehiclas 2 - -= 2 - -
Madian Type Undivided
RT Channelized?
Lanes 0 0 0 a 0 0
Configuration LTRLR LTRLR
Upstream S8ignal? No No
Minor Street: Approach Wastbound Eastbound

Movement 7 8 9 {10 11 12

L T R [ T R
Volume 14 45
Peak Hour Factor, PHF 0.65 0.62
Hourly Flow Rate, HFR 21 72
Percent Heavy Vehicles 0 Q
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanes 0 Q
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movament 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LR ]
v (vph) 485 89 93
C(m) (vph) 931 1600 1404
v/e 0.52 0.06 0.07
95% queue length 3.22 0.20 0.21
Control Delay 13.1 7.4 10.4
LOS B F-% B
Approach Delay 10.4
Approach LOS B

- 254 -



HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO~WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 09/09/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersection: PR-923 y Accesc al Asropuerto
Jurisdiction: Humacao

Units: U. 8. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futura P M
East/West Street: Accaeso al Aeropuerto
North/South Street: PR-923

Intersection COrientation: NS Study period (hrs): 1.00

Vehicla Volumas and Adjustments

Major Street Movemants 1 2 3 4 5 6
L T R L T R
Volume 485 0 17 99 0 657
Pgak-Hour Factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00
Paak-15 Minute Volume 121 0 4 25 0 164
Hourly Flow Rate, HFR 485 Q 17 99 0 657
Parcent Heavy Vehicles 2 -- - 2 - --
Median Type Undivided
RT Channelized?
Lanes 0 0 0 0 0 ]
Configuration LTRLR LTRLR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 14 45
Peak Hour Factor, PHF 0.65 0.62
Peak—-15 Minute Volume 5 18
Hourly Flow Rate, HFR 21 72
Parcent Heavy Vehicles 0 0
Paercent Grada (%) 0 0
Median Storage
Flared Approach: Exists? Yes
Storage 2
RT Channelized?
Lanes 0 0
Configuration LR

Pedestrian Volumes and Adjustments

Movemants 13 14 15 16
Flow (ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Spead (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 Q Q 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sac sac mph faat

52 Left-Turn

Throu

gh

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehiclas

Movement 2 Movement 5
Shared 1ln volume, major th wvehicles: ¢ Y
Shared 1ln volume, major rt wvehiclas: ¢ 0
Sat flow rate, major th vehiclas: 1900 1900
Sat flow rate, major rt wvehicles: 1700 1700
Number of major street through lanes: 0 0

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movaement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 3.1% 3.2*
t{c, hv) 1.00 1.00 1.00 1.00 i.00 1.00 1.00 1.00
P (hv) 2 2 0 O
t{c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 Q.70 0.00
t{c,T): 1l-staga 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t({c) l-stage 4.1 4.1 2.4 3.2
2-stage

Follow-Up Time Calculations
Movemsnt 1 4 7 8 9 10 11 12

L L L T R L T R
t (£, base) 2.20 2.20 3.50 3.30
t(£,HV) 0.90 0.50 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) 2 2 0 0
t{£) 2.2 2.2 3.5 3.3
Worksheet 5-Effect of Upstream Signals
Computation l-Queue Clearance Time at Upatream Signal

Movement 2 Movament 5

v(t) V(l,prot) V(t) V{l,prot)

V preg

Total Saturation Flow Rate, s (vph)
Arrival Type

Effective

Green,

g (seac)

Cycle Length, C (sec)
Rp (from Exhibit 16-11)
Proportion vehicles arriving on green P

giql)
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g{q2)
g{q)

Computation 2-Froportion of TWSC Intersection Time blocked

Movement 2 Movement 5
vit) V(l,prot} VI(t} V(l,prot)

alpha

beta

Travel time, t{a) (sac)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{(c,max)

Min platooned flow, V{c,min)
Duration of blocked pariod, t(p}

Proportion time blocked, p 0.000 ¢.000
Computation 3-Platcoon Event Periods Result

p(2) 0.000

p(5) 0.000

p {dom)

p (subo)

Constrained or unconstrained?

Proportion

unblocked (1)

for minor Single-stage
movenmants, p(x) Process

(2) (3
Two-Stage Process
Stage I Stage II

p{l)
p{4)
p(7)
p (8}
p(9)
p(10)
p{1l)
p{l2)

Computation 4 and 5
Single-Stage Procass
Movement 1 4

V e, x 657 17
8

Px

vV c,u,x

1504 8

cCr,x
C plat,x

Two-Stage Process
7

B 10 11

Stagel Stage2 Stagel StageZ2 Stagel Stage2 8Stagel Stage?2

Ve, %)

g Q
Pi{x)

Vic,u,x)

Cl{r,x)
C{plat, x)

- 257 -



Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows B

Potential Capacity 1087

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1087

Probability of Queue free St. 0.93 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 17 657
Potential Capacity 1600 531
Pedaestrian Impedance Factor 1.00 1.00
Movement Capacity 1600 931
Probability of Queue free St. 0.94 0.48
Maj L-Shared Prob Q free St. (.94 0.48
Step 3: TH from Minor St. 8 i1
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.45 0.45
Movament Capacity

Probability of Queue fraa St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1504

Potential Capacity 718

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.45
Maj. L, Min T Adj. Imp Factor. 0.56
Cap. Adj. factor due to Impeding mvmnt 0.45 0.53
Movement Capacity 323

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movament Capacity

Probability of Queue frea St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movemant Capacity

Part 3 - Singla Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

Y

cCt

Probability of Queue free St.

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impadance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due toc Impeding mvmnt
Movement Capacity

1504
718
1.00

0.45
323

1.00
0.45
0.56
0.53

Results for Two-stage process:
a
b4
c t

323

Worksheat 8-Shared Lane Calculations

Movement 7

10 11

12

Volume (vph) 21
Movement Capacity (vph) 323
Shared Lane Capacity (vph)

72
1087
709

Worksheet 9-Computaticon of Effect of Flared Minor Street Approaches

Movement 7
L

8 g
T R

12

C sep 323
Volume 21
Dalay

Q sap

Q sep +1
round {(Qsep +1)} 1

16.9
0.10
1.10

1087

.17

72
8.5
0
1.17
1
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n max 1

¢ sh 708
SUM C sep 1404
n 2

C act 1404

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 g 10 11 12
Lane Config LTR LTR LR

v (vph) 485 99 93

C{m) {vph) 931 1600 1404

v/e 0.52 0.06 0.07

95% queue length 3.22 0.20 0.21

Control Delay 13.1 7.4 10.4

LOS B A B

Approach Delay 10.4

Approach LOS B

Worksheet 1ll1-Shared Major LT Impedance and Delay

Movement 2 Movement 5

plod) 0.48 0.94
v({il), Volume for stream 2 or 5 0 0
v(i2), Volume for stream 3 or 6 0 0
s(il), Saturation flow rate for stream 2 or 5 1900 1900
s{i2), Saturaticon flow rate for stream 3 or € 1700 1700

P* (03} 0.48 0.94
d{M,LT), Delay for stream 1 or 4 13.1 7.4

N, Number of major street through lanes 0 0

d{rank,1l) Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD
INT. PR-923 Y PR-9923

7:15-8:15A M
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysis Timae Period:
Intersection:
Jurisdiction:

Marcos Bandas Acosta
Traffic Engineer Consultant
09/09/2007

7:15 - 8:15 A M

PR-923 y PR-9923

Humacac

Units: U, 8. Customary

Analysis Year:

2007

Project ID: Palacios de Humacao - Cond._Futura Proy. 10 Ajos A M

Fast/West Street:

PR-923 Y PR-9923

North/South Street: PR-923
Intersection Crientation: EW Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eagtbound Westbound

Movement 1 2 3 | 4 5 6

L T R ] L T R

Volume 483 N 99 111
Peak-Hour Factor, PHF 0.75 0.71 0.57 0.65
Hourly Flow Rate, HFR 642 108 174 170
Percent Heavy Vehicles 2 - - - --
Median Type Undivided
RT Channelized?
Lanes Q 1 1 o]
Configuration LT TR
Upstream Signal? No No
Minor Streat: Approach Northbound Southbound

Movement 7 8 9 | 10 11 1z

L T R | L T R
Volume 50 400
Peak Hour Factor, PHF 0.88 0.75
Hourly Flow Rate, HFR 57 533
Percent Heavy Vehiclas 0 2
Percent Grade (%) o] 0
Median Storage
Flared Approach: Existsg?
Storage
RT Channelized? No
Lanes 1 1
Configuration L R
Delay, Queue Length, and Level of Service

Approach EB WEB Northbound Southbound
Movement 1 4 17 8 9 I 10 11 12
Lane Config LT | | L R
v (vph) 642 57 533
C(m} (vph) 1215 324 967
v/e 0.53 0.18 0.55
95% queua length 3.32 0.64 3.62
Control Delay 11.3 18.5 13.3
LOS B [ B
Approach Delay 13.8
Approach LOS B
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BCS2000: Unsignalized Intersections Release 4.lc

Phone:
E-Mail:

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst:

Agency/Co. :

Date Performed: 08/09/200

Analysis Time Period: 7:15 - 8:15 A M
PR-923 y PR-5923

Intergection:

Jurisdiction: Humacao
Unitg: U. S. Customary
Analysis Year: 2007

7

Marcos Bandas Acosta
Traffic Engineer Consultant

Project ID: Palacios de Humacao - Cond.Futura Proy.

East/West Straet:

North/South Streat: PR-923

PR-923 Y PR-9923

10 Afics A M

Intersaction Orientation: EW Study pariod (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street Movamentis 1 2 3 4 5 6
L T R L T R
Volume 483 71 99 111
Peak-Hour Factor, PHF 0.75 0.71 0.57 0.65
Peak-15 Minute Volume 161 27 44 43
Hourly Flow Rate, HFR 642 108 174 170
Percent Heavy Vehicles 2 -~ - -- --
Madian Type Undivided
RT Channslized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 50 400
Peak Hour Factor, PHF 0.88 0.75
Paak-15 Minute Volums 14 133
Hourly Flow Rate, HFR 57 533
Percent Heavy Vehicles 0 2
Parcent Grade (%) 0 Q
Median Storage
Flared Approach: Exists?
Storage

RT Channelized? No
Lanes 1 1
Confiquration

Pedagtrian Volumes and Adjustments
Movements 13 15 16
Flow {ped/hr) 0 0 0 0
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 . 4.0 4.
Percent Blockage 0 4] o] 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog.
Flow Flow Typa Tima Length Speed
vph vph sec sac mph

Distance
to Signal
feat

82 Left-Turn
Through

85 Left~-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vahicles

Movement 2

Movement 5

Shared 1ln volume, major th wvehicles: 108
Shared ln volume, major rt wvehiclas: 0
Sat flow rate, major th vehicles: 1800
Sat flow rate, major rt wvehicles: 17¢0
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t {c,base) 4.1 3.1%* 3.2%
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 0 2
t{c,qg} 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t{3,1t) 0.00 0.70 0.00
t{c,T): 1l-stagea 0.00 0.00 0.00 0.00 0.00 G.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 Q.00
t{c) l-stage 4.1 2.4 3.2
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{f,base) 2.20 3.50 3.30
t{f,HV) 0.90 0.90 Q.50 0.90 0.90 0.90 0.90 0.90
P (HV) 2 0 2
t(£) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1l-Queue Clearance Time at Upstream Signal
Mevement 2
vt} V(l,prot)

Vi

Movement 5

t)

V{(l,prot)

V prog

Total Saturation Flow Rate, s (wvph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Propoxtion vehicles arriving on green P
g{ql)
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g (g2)
g {q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
vit) V(l,prot)

Movement 5
vit) V(l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V(c,max)

Min platooned flow, V{c,min)
Duration of blocked periocd, t{p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platcon Event Periods

Result

p{2)

r (3}

p{dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Propertion

unblocked (L)

for minor Single-stage
movements, p{x) Procass

(2)

(3)

Two-Stage Process

Stage I

Stage II

p(l)
pi4)
p{"
p(8)
p(9)
p(10)
p{1l)
p{l2)

Computation 4 and 5
Single-Stage Proceass
Movement 1 4

Vc,x 344
s

Px

Vo c,u,x

1651 259

Crx
C plat,x

Two-Stage Process
7

Stagel Stage? Stagel

Stage?

Stagal

11

Stage2 Stagel Stagel

Vic,x)
s

P(x)
Vic,u,x)

Clr,x)
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c{plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 259

Potential Capacity 967

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 967

Probability of Queua free St. 1.00 0.45
Step 2: LT from Major St. 4 1
Conflicting Flows 344

Potential Capacity 1215
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1215
Probability of Queue free St. 1.00 0.47
Maj L-Shared Prob O free St. 0.44
Step 3: TH from Minor St. 8 11

Conflieting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.44 0.44
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 i0
Conflicting Flows 1651
Potential Capacity 687
Padestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedanca factor 0.44

Maj. L, Min T Adj. Imp Factor. 0.56

Cap. Adj. factor due to Impeding mvmnt 0.25 0.47
Movement Capacity 324

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor S8t. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padastrian Impadance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedastrian Impedanca Factor

Cap. Adj. factor due to Impeding mvmnt
Movament Capacity

Part 3 - Singla Stage
Conflicting Flows
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n max
C sh
SOM C sep

C act

Worksheet 10-Delay, Queue Length,

and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT L R
v (vph) 642 57 533
C(m} (vph) 1215 324 967
v/ic 0.53 0.18 0.55
95% queue length 3.32 0.64 3.62
Control Delay 11.3 18.5 13.3
LOS B o4 B
Approach Delay 13.8
Approach LOS B

Worksheet 1ll-Shared

Major LT Impedance and Delay

Movement 2

Movement 5

p{o3}
v{il), Volume for
v({iZ2}, Volume for
s(il), Saturation
s{i2), Saturation
P* (03}

stream 2 or 5
stream 3 or 6

flow rate for stream 2 or 5
flow rate for stream 3 or 6

d{M,LT), Delay for stream 1 or 4

N, Number of major street through lanes
d{rank,1l) Delay for stream 2 or 5

0.47
108
0
1900
1700
0.44
11.3
1
6.3

1.

00
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ANALISIS DE CAPACIDAD
INT. PR-923 Y PR-9923

2:45-3:45P M
CONDICION FUTURA

PROYECTADO A 10 ANOS
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52000:

Unsignalizaed Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 8. Customary
Analysis Year:

Project ID: Palacios de Humacao - Cond. Futuro Proy.

East/West Street:

Marcos Bandas Acosta
Traffic Enginesr Consultant
09/08/2007

2:45 - 3:45 P M

PR-923 y PR-9923

Humacao

2007

PR-923 Y PR-99523

10 Atic P M

North/South Streat: PR-923
Intersection Orientation: EW Study period {(hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westbound

Movement 1 2 3 [ 5 6

L T R | L T R

Volume 645 101 57 52
Pesak-Hour Factor, PHF 0.75 0.57 0.67 0.65
Hourly Flow Rate, HFR 861 178 85 80
Paercent Heavy Vehicles 2 - -— - -~
Median Type Undivided
RT Channelized?
Lanes o 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street: Approach Northbound Socuthbound

Movament 7 g8 ] | 10 11 12

L T R I L T R
Volume 91 470
Peak Hour Factor, PHF 0.84 0.75
Hourly Flow Rate, HFR 108 626
Parcent Heavy Vehicles 0 2
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? No
Lanes 1 1
Configuration L R
Dalay, Queue Length, and Level of Service

Approach EB WB Northbound Southbound
Movemant 1 4 I 7 8 9 ] 10 11 i2
Lanea Config LT | | L R
v {(vph) 861 108 626
C(m) (vph) 1413 238 1028
v/e 0.61 0.45 0.61
95% queue length 4.60 2.40 4.57
Control Delay 11.5 32.5 13.9
LOS B D B
Approach Delay 16.7
Approach LOS C
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HCS2000: Unsignalized Intersections Release 4.1lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosgta

Agency/Co.: Traffic Engineer Consultant

Date Parformed: 09/098/2007

Analysis Time Period: 2:45 - 3:45 P M

Intersection: PR-923 y PR-9923

Jurisdiction: Humacao

Units: U. 5. Customary

Analysis Yaar: 2007

Projact ID: Palacics de Humacao - Cond. Futuro Proy. 10 ano P M
East/Wast Street: PR-923 Y PR-9923

North/South Street: PR-923

Intersection Orientation: EW Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 645 101 57 52
Peak-Hour Factor, PHF 0.75 Q.57 0.67 0.65
Peak—-15 Minute Volume 215 45 21 20
Hourly Flow Rate, HFR 861 178 85 80
Percent Heavy Vahicles 2 - - -= --
Madian Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 91 470
Peak Hour Factor, PHF 0.84 0.75
Peak~15 Minute Volume 27 157
Hourly Flow Rata, HFR 108 626
Percent Heavy Vehicles Q 2
Paercent Grade (%) Q 0

Median Storage
Flared Approach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustments

Movaments 13 14 15 16
Flow (ped/hr) Q 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

Length Speed

Prog.

mph

Distance
to Signal
feat

Prog. Sat Arrival Green Cycle
Flow Flow Type Time
vph vph sac sec
82 Left-Turn
Through
S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicleas: 178
Shared 1ln volume, major rt wehicles: ]

Sat flow rate, major th vehicles: 1900
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 3.1* 3.2%
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 0 2
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t{e,T): 1l-stage 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-gstage 4.1 2.4 3.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(f,bage) 2.20 3.50 3.30
t(f,q5V) 0.90 0.90 Q.90 0.80 0.90 0.90 0.90 0.90
P{HV) 2 0 2
t{£) 2.2 3.5 3.3
Worksheet 5-Effact of Upstream Signals
Computation l1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
vit) V(l,prot} VI(t) V{l,prot)

V prog

Total Saturation Flow Rata,
Arrival Type

Effective Green, g (sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11)
Properticn vehicles arriving on green P
g{ql)

s (vph)
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g(g2)
g (a)

Computation 2-Proporticn of TWSC Intersection Time blocked
Movement 2 Movement 5
v{t) V(l,prot) V(%) V(l,prot)

alpha

beta

Travel time, t{a}) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, Vic,min)
Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Result

p(2) 0.000

p(5) 0.000

p (dom)

p {subo)

Constrained or unconstrained?

Proportion

unblocked (1) (2) (3)
for minor Single-stage Two-Stage Process
movements, p{x) Procass Stage I Stage II

p{l)
pi4)
p(7)
p(8)
P{9)
p(10}
p(ll)
pl(12)

Computation 4 and 5
Single-Stage Process

Movemeant 1 4 7 8 9 10 11 12
L L L T R L T R

Vc,x 165 2025 125

s

Px

VvV coc,u,x

C r,x

C plat,x

Two-Stage Process
7 8 10 11
Stagel StageZ Stagel Stage2 Stagel Stage2 Stagel Stage2

vic, x})

s 1700
P{x)

Vi{c,u,x)

C(r,x}
C(plat,x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 125

Potential Capacity 1028
Pedestrian Impedance Factor 1.00 1.00
Movament Capacity 1028
Probability of Queue free St. 1.00 0.39
Step 2: LT from Major St. 4 1
Conflicting Flows 165

Potential Capacity 1413
Padestrian Impedance Factor 1.00 1.00
Movemaent Capacity 1413
Probability of Queue freae St. 1.00 0.39
Maj L-Shared Prob Q free St. 0.33
Step 3: TH from Minor St. 8 11

Conflicting Flows
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.33 0.33
Movament Capacity

Probability of Queue free St. 1.00 1.00
8tep 4: LT from Minox St. 7 10
Conflicting Flows 2025
Potential Capacity 610
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.33

Maj. L, Min T Adj. Imp Factor. 0.46

Cap. Adj. factor due to Impeding mvmnt 0.18 0.39
Movement Capacity 238

Worksheet 7-Computation of the Effect of Two-stage Gap Accaptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movament Capacity

Probability of Queua free St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 0.33
Movement Capacity

Result for 2 stage process:

a

Y

cCt

Probability of Quaus free St. 1.60

Step 4: LT from Minor St. 7

10

Part 1 -~ First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Mcvement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor 0.33
Maj. L, Min T Adj. Imp Factor. 0.46
Cap. Adj. factor due to Impeding mvmnt 0.18
Movement Capacity

2025
610
1.00

0.3¢9
238

Results for Two-stage process:
a
Y
Ct

238

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10

Volume (vph) 108
Movement Capacity (vph) 238
Shared Lane Capacity (vph)

626
1028

Worksheet S-Computation of Effect of Flared Minor Street Approaches

Movement 7 B 9 10

11 12

C sep 238
Volume 108
Dalay

Q sep

Q smep +1

round {Qsep +1)

1028
626
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n max
C sh
SUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 1z
Lane Config LT L R
v {vph) 861 108 626
C(m) (vph) 1413 238 1028
v/e 0.61 0.45 0.61
95% gueue length 4.60 2.40 4.57
Control Delay 11.5 32,5 13.9
LOS B D B
Approach Delay 16.7
Approach LOS C

Worksheet 1l1-Shared Major LT Impedance and Delay

Movement 2 Movement 5
pi{ocj) 0.39 1.00
v(il), Volume for stream 2 or 5 178
v(i2), Volume for stream 3 or 6 0
s(il), Saturation flow rate for stream 2 or 5 1900
5{i2), Saturation flow rate for stream 3 or 6 1700
P* (03} 0.33
d(M,LT), Delay for stream 1 or 4 11.5
N, Number of major street through lanes 1
d{rank,1l) Delay for stream 2 or 5 7.7
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ANALISIS DE CAPACIDAD

INT. PR-923 Y ACCESO 1
URB. PALACIOS DE HUMACAO

7:00-8:00 A M
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS2000: Unsignalized Intersections Release 4.lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta

Agency/Co. : Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Period: 7:00 - B8:00 A M

Intersection: PR-923 y Accesc 1 Pal. de Huma
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao — Cond. Futura Proy. 10 Afios A M
East/West Streat: Acceso 1 Palacios de Humacao

North/South Street: PR-923

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

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

Volume 550 66 39 393

Peak~Hour Facteor, PHF 0.75 0.74 0.74 0.75

Hourly Flow Rate, HFR 735 88 52 522

Percent Heavy Vehicles -~ - 2 - -

Median Type Undivided

RT Channelized? No

Lanes 1 1 i 1

Configuration T R L T

Upstream Signal? No No

Minor Street: Approach Westbound Eastbound
Movament 7 8 9 | 10 11 12

L T R 1 L T R

Volume 118 198

Peak Hour Factor, PHF 0.74 0.75

Hourly Flow Rate, HFR 158 262

Parcent Heavy Vehicles 0 0

Percent Grade (%) 0 0

Median Storage
Flared Apprcach: Exists?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Delay, Queue Length, and Level of Service

Approach NB 5B Westbound Eastbound
Movement 1 4 17 8 9 | 10 11 12
Lane Config L [ L R !

v (vph) 52 158 262

C{m) (vph) 1014 711 780

v/c 0.05 0.22 0.34

95% gueua length 0.16 0.85 1.51

Control Dalay 8.7 11.5 11.9

LOS A B B

Approach Delay 11.8

Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC)} ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co. : Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Pariod: 7:00 - 8:00 A M

Intersection: PR-923 y Acceso 1 Pal. de Huma
Jurisdiction: Humacao

Units: U. S. Customary

Analysis Year: 2007

Project ID: Palacies de Humacao - Cond. Futura Proy. 10 Afcs A M
East/West Street: Acceso 1 Palacios de Humacao

North/South Street: PR-923

Intersaction Orientation: NS Study pericd (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 L] 6
L T R L T R

Volume 550 66 39 393

Peak~Hour Factor, PHF 0.75 0.74 0.74 0.75

Peak-15 Minute Volume 184 22 13 131

Hourly Flow Rate, HFR 735 88 52 522

Parcent Heavy Vehicles -- - 2 - -

Madian Type Undivided

RT Channelized? No

Lanes 1 1 1 1

Configuration T R L T

Upstream Signal? No No

Minoxr Street Movements 7 8 9 i0 11 12
L T R L T R

Volume 118 198

Peak Hour Factor, PHF 0.74 0.75

Peak-15% Minute Volume 40 66

Hourly Flow Rate, HFR 158 262

Percent Heavy Vehiclas 0 0

Percent Grade (%) 4] 0

Median Storage
Flared Apprcach: Exisats?

Storage
RT Channelized? No
Lanes 1 1
Configuration L R

Pedastrian Volumes and Adjustments

Movements 13 14 15 16
Flow (pad/hr) 0 0 Q 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sac) 4.0 4.0 4.0 4.0
Percent Blockage 0 ¥ 0 0
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Upstream Signal Data

Prog. Sat Arrival Graean Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sac mph feet

82 TLeft-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movemant 5

Shared ln volume, major th vehicles:
Shared 1ln volume, major rt wvehicles:
Sat flow rate, major th wvehicles:

Sat flow rate, major rt wvehicles:
Number of major street through lanes:

Worksheet 4-Critical Gap and Follow—up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(c,bage) 3.1+% 3.1% 3.2*
ti{c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 2 0 0
t{ec,qg) 0.20 0.20 0.10 0.20 0.20 0.10C
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
(3,1t} 0.00 0.70 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
2-atage (.00 0.00 1.00 1.00 Q.00 1.00 1.00 0.00
ti{c) l-stage 3.1 2.4 3.2
2-stage
Follow-Up Time Calculaticns
Movement 1 4 7 8 9 16 11 12
L L L T R L T R
t(f base) 2.20 3.50 3.30
t(f, HV) 0.90 0.90 0.90 .90 0.90 0.80 0.50 0.90
P (BEV) 2 4} 0
t(f) 2.2 3.5 3.3

Worksheet S5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
Vi) V{l,prot} VI(t) V(l,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type
Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g (ql)
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g{q2)
g(q}

Computation 2-Proportion of TWSC Intexrsection Time blocked

Movement 2 Movement 5
vit) V{l,prot) V(t) V{l,prot}

alpha

beta

Travel tima, t({a) (sac)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, Vi(c,min)
Duration of blocked periocd, ti{p)
Proportion time blocked, p

0.000 0.000

Computation 3-Platoon Event Periods

Result

p(2}

p(5)

p (dom)

p (subo)

Congtrained or unconstrained?

0.000
0.000

Proportion

unblocked (L)

for minor Single-stage
movements, p(x) Procass

(2) (3)
Two-Stage Process
Stage I Stage IT

pil)
p(4)
v (7)
p(8)
p(9)
p(10)
p{ll}
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

C r,x
C plat.,x

Two-Stage Process
7

Stagel Stage2 Stagsl

10 11

Stage? Stagel Stage2?2 Stagel Stage?Z

Ve, x)
8 1700

P{x)
Vvic,u,x)

C{r,x)
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C(plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 735

Potential Capacity 780

Padestrian Impedance Factor 1.00 1.00
Movement Capacity 780

Probability of Queue free St. 0.66 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 823

Potential Capacity 1014

Pedestrian Impedanca Factor 1.00 1.00
Movemant Capacity 1014

Probability of Queue free S5t. 0.985 1.00
Maj L-Shared Prob Q free St.

Step 3: TH from Minor St. 8 11
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.95 0.95
Movement Capacity

Probability of Queue frae 8St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1361

Potantial Capacity 749

Pedestrian Impadance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.95
Ma7j. L, Min T Adj. Imp Factor. 0.96
Cap. Adj. factor due to Impeding mvmnt 0.95 0.64
Movement Capacity 711

Workshaet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. g 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.

Part 2 - Sacond Stage

Conflicting Flows

Potantial Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
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Padestrian Impedance Factor
Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

Y

ct

Probability of Queue free St.

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Ad}. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1361
749
1.00

0.95
711

1.00
0.95
0.96
0.64

Results for Two-stage process:
a
Y
Ct

711

Worksheet 8-Shared Lane Calculations

-]

Movement

Volume (vph) 158
Movement Capacity (wvph) 711
Shared Lane Capacity {wvph)

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7
I

8
T

g 10 i1
R L T

12

C sep 711
Volume 158
Delay

Q sep

Q sep +1

round (Qsep +1)
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Potential Cavacitwv



n max
C sh
sUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config L L R

v (vph) 52 158 262

C(m) {vph} 1014 711 780

v/e .05 0.22 0.34

95% queue length 0.186 0.85 1.51

Control Delay 8.7 11.5 11.9%

LOS A B B

Approach Delay 11.8

Approach LOS B

Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2 Movement 5
plo3l) 1.00 0.85
v(il), Volume for stream 2 or 5
v(i2), Volume for stream 3 or 6
s(il), Saturation flow rate for stream 2 or 5
s{i2), Saturation flow rate for stream 3 or 6
P* {03)
d(M,LT), Delay for stream 1 or 4 8.7

N, Number of major street through lanes
d{rank,1l) Delay for stream 2 or 5
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ANALISIS DE CAPACIDAD

INT. PR-923 Y ACCESO 1
URB. PALACIOS DE HUMACAO

2:30-3:30P M
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS2000: Unsignalized Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst:

Agency/Co.:
Date Performed:

Analysis Time Period:

Intersection:
Jurisdiction:

Marcos Bandas Acosta

Traffic Engineer Censultant
09/09/2007

2:30 - 3:30 P M

PR-923 y Acc 1 Pal. de Humacao
Humacao

Units: U. S. Customary

Analysis Year:
Project ID:
East/West Street:

North/South Street:
Intersection Orientation: NS Study period (hrs): 1.00

2007

Acceso 1 Urb. Palaci de Humaca
PR-923

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R ! L T R
Volume 483 140 151 418
Peak-Hour Factor, PHF 0.75 0.75 0.75 0.75
Hourly Flow Rate, HFR 647 186 200 554
Percent Heavy Vehicles - -- 2 -— -—
Median Type Undivided
RT Channelized? Yes
Lanes 1 1 1 1
Configuration T R L T
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 I 10 11 12
L T R | L T R
Volume 85 79
Peak Hour Factor, PHF 0.75 0.76
Hourly Flow Rate, HFR 113 104
Percent Heavy Vehicles 0 0
Parcent Grade (%) 0 0
Median Storage
Flared Approach: Exists?
Storage
RT Channelized? Yes
Lanas 1 1
Configuration L R
Delay, Queue Length, and Level of Sarvice
Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config L | L R |
v {vph) 200 113 104
C{m) ({(vph) 1123 574 814
vie 0.18 0.20 0.13
95% queue length 0.65 0.73 0.44
Control Delay 8.9 12.8 10.1
LOS A B B
Approach Delay 11.5
Apprcach LOS B
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HCS2000: Unsignalized Intersections Release 4.lc

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta
Agency/Co. : Traffic Engineer Consultant
Date Performed: 08/09/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersection: PR~523 y Acc 1 Pal. de Humacao
Jurisdiction: Humacao

Units: U. 8. Customary

Analysis Year: 2007

Project ID:

East/West Street: Acceso 1 Urb. Palaci de Humaca
North/South Street: PR-923

Intersection Orientation: NS Study peried (hrs): 1.00

Vehicle Velumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R

Volume 483 140 151 418

Peak-Hour Factor, PHF 0.75 Q.75 0.75 0.75

Peak-15 Minute Volume 162 47 50 139

Hourly Flow Rate, HFR 647 186 200 554

Percent Heavy Vehiclas -- -- 2 -- --

Median Type Undivided

RT Channelized? Yes

Lanas 1 1 1 1

Configuration T R L T

Upstream Signal? No No

Minor Street Movements 7 8 9 10 11 12
L T R L T R

Volume 85 79

Peak Hour Factor, PHF 0.75 D.76

Peak-15 Minute Voluna 28 26

Hourly Flow Rate, HFR 113 104

Percent Heavy Vehicles o g

Percant Grade (%) 0 o]

Median Storage
Flared Approach: Exists?

Storage
RT Channelized? Yes
Lanes 1 1
Configuration L R

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow {(ped/hr) v} 0 0 0
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sac sec

Prog.
Speed
mph

Distance
to Signal
feet

82 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th wehicles:
Shared ln volume, major rt wvehicles:
Sat flow rate, major th vehicles:

Sat flow rate, major rt wvehicles:
Number of major street through lanes:

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T B L T R
t({c,base) 3.1%* 3.1+ 3.2%
t({c, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P {hv) 2 & 0
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1%) 0.00 0.76 0.00
t{c,TY: 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
2-gtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 3.1 2.4 3.2
2-stage
Fellow-Up Time Calculations
Movenent 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base) 2.20 3.50 3.30
t{f, HV) 0.80 0.80 0.90 4.90 0.90 0.90 0.90 0.80
P (HV) 2 0 0
t(£) 2.2 3.5 3.3

Worksheet S5-Effect of Upstream Signals

Computation l-Queue Clearance Time at Upstream Signal
Movement 2
vi{t) V{l,prot)

Movemant 5

vi{t)

V{(l,prot)

V prog

Total Saturation Flow Rate, s (vph)
Arrival Type

Effactive Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g{ql)
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gig2)
gl{q}

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2

vVit) V{l,prot) V(t)

Movement 5
V(l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)

Min platooned flow, Vi{c,min}
Duration of blocked period, tip)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p {dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Singla-stage

p{x) Process

(2) ()
Two-Stage Process
Stage T Stage II

p(1)
p(4)
p(T)
p(8)
pi9)
p(10)
p(ll)
p(l2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

12

V o,x

8

Px

V c,u,x

Cr,x
C plat,x

Two-Stage Procass
7
Stagel Stage?2

Stagel

8 10

Stage2 Stagel Stage2 Stagel

11

Stage2

Vie,x)

s 1700
P (x)

Vi{c,u,x)

C(r,x)
C{plat,x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 iz
Conflicting Flows 647

Potential Capacity 814

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 814

Probability of Queue free 3t. 0.87 1.00
Step 2: LT from Major St. 1 1
Conflicting Flows 647

Potential Capacity 1123

Pedestrian Impaedance Factor 1.00 1.00
Movement Capacity 1123

Probability of Queue free St. 0.82 1.00
Maj L-Shared Prob O free St.

Step 3: TH from Minor St. 8 11
Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.82 0.82
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1601

Potential Capacity 698

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.82
Maj. L, Min T Adj. Imp Factor. 0.86
Cap. Adj. factor due to Impeding mvmnt 0.82 0.75
Movement Capacity 574

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free 5t.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows
Potential Capacity
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Pedestrian Impedance Factor
Cap. Adj. factor due to Impeding wmvmnt
Movement Capacity

Result for 2 stage process:

a

¥

cC t

Probability of Queue free St.

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movemant Capacity

Part 2 - Sacond Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows

Potantial Capacity

Pedestrian Impedance Factor
Maj. L, Min T Impedance factor
Maj. L, Min T Ad}. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

1601
698
1.00

0.82
574

1.00
0.82
0.86

Results for Twe-stage process:
a
Y
cCt

574

Worksheet B-Shared Lane Calculations

Movement 7

11

12

Volume (vph) 113
Movement Capacity (vph) 574
Shared Lane Capacity (vph)

104
814

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movenent 7
L

12

C sep 574
Volume 113
Delay

Q sep

Q sep +1

round {(Qsep +1)
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n max
C sh
SUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 ] 10 11 1z
Lane Config L L R

v {(vph) 200 113 104

C{m) (vph) 1123 574 814

v/e 0.18 0.20 0.13

95% gqueue length 0.65 0.73 0.44

Control Delay B.S 12.8 10.1

LOS A B B

Approach Delay 11.5

Approach LOS B

Worksheet 1ll-Shared Major LT Impedance and Delay

Movement 2 Movement 9§
p{o3) 1.00 0.82
v(il), Volume for stream 2 or 5
v{i2), Volume for stream 3 or 6
2{il), Saturation flow rate for stream 2 or 5
s(12), Saturation flow rate for stream 3 or 6
P* (0])
d{M,LT), Delay for stream 1 or 4 8.9

N, Number of major street through lanes
d{rank,1l) Delay for stream 2 or §
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ANALISIS DE CAPACIDAD

INT. PR-923 Y ACCESO 2
URB. PALACIOS DE HUMACAO

7:00-8:00 A M
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS2000: Unsignalized Intersections Releagse 4.lc

THO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Period: 7:00 - 8:00 A M

Intersection: PR-923 v Acg. 2 Palacioc Humaca
Jurisdictien: Humacao

Units: U. S§. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro Proy. 10 Afios A M
Bast/West Street: Accasgo 2 Palacics de Humacao

North/South Street: PR-923

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Veolumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 2 686 60 37 325 4
Poak-Hour Factor, PHF 0.50 0.75 0.74 0.74 0.75 0.75
Hourly Flow Rate, HFR 4 916 80 49 434 5
Parcent Heavy Vehicles Q -— - 2 - -
Median Type Undivided
RT Channelized? No
Lanes 0 1 1 1 1 o;
Configuration LT R L TR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 [ 10 11 12

L T R | L T R
Volume 107 0 181 o 0 0
Peak Hour Factor, PHF Q.75 0.67 0.75 0.75 ¢.57 0.83
Hourly Flow Rate, HFR 142 0 241 0 0 0
Paercent Heavy Vehicles 0 0 0 2 0 0
Parcent Grade (%) 0 0
Madian Storage
Flared Approach: Exists? Yes No
Storage 2
RT Channelized?
Lanes 1 1 0 0 1 0
Configuration L TR LTR
Delay, Queue Length, and Level of Service

Approach NB 8B Westbound Eastbound
Movement 1 4 P 7 8 9 { 10 11 12
Lanea Config LT L | L TR ! LTR
v (wvph) 4 49 142 241 0
C(m} (vph)} 1278 g9l16 523
v/e 0.00 0.05 0.27
95% queue length 0.01 0.17 1.11
Control Delay 7.8 9.2 14.4 12.86
Los A A B
Approach Delay 13.3
Approach LOS B
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HCS2000: Unsignalized Intersections Release 4.1c

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Period: 7:00 - 8:00 A M

Intersection: PR-923 y Acce. 2 Palacio Humaca
Jurisdictioen: Humacao

Units: U. §. Customary

Analysis Year: 2007

Project ID: Palacios de Humacac - Cond. Futurc Proy. 10 Afios A M
East/West Street: Acceso 2 Palacios de Humacao

North/South Street: PR-023

Intersection Crientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R

Volume 2 686 60 37 325 4

Peak-Hour Factor, PHF 0.50 0.75 0.74 0.74 0.75 0.75

Peak-15 Minute Volume 1 229 20 12 109 1

Hourly Flow Rate, HFR 4 916 80 49 434 5

Percent Heavy Vehicleas 0 - - 2 - -

Madian Type Undivided

RT Channelized? No

Lanes Q 1 1 1 1 0

Cenfiguration LT R L TR

Upstream Signal? No No

Minor Street Movements 7 8 9 10 11 12
L T R L T R

Volume 107 0 181 0 0 0

Peak Hour Factor, PHF 0.75 0.67 0.75 0.75 0.57 0.83

Peak-15 Minute Volume 38 0 60 Q 0 0

Hourly Flow Rate, HFR 142 0 241 0 0 e

Percent Heavy Vehicles 0 0 0 2 o] 0

Percant Grade (%) 0 0

Median Storage

Flared Approach: Exists? Yas No

Storage 2
RT Channelized?
Lanas 1 1 o 0 1 0

Configuration L TR LTR

Paedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 o
Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Tima Length
vph vph sec gec

Prog.
Speed
mph

Distance
to Signal
faat

32 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th wvehicles: 916
Shared 1n volumea, major rt wvehicles: 0
Sat flow rate, major th vehicles: 139C0
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12

L L L T )3 L T R
t{c,base) 3.1% 3.1+ 3.1+ 3.5%* 3.2% 3.1% 3.5*% 3.2%
t{c,hv) 1.00 1.600 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 2 0 0 0 2 0 0
ti{c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00C 0.00 0.00 Q.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00¢ 1.00 1.00 Q.00 1.00 1.00 0.00
t{e) i-stage 3.1 3.1 3.1 3.5 3.2 3.1 3.5 3.2%
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t (f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t{f, aY) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) 0 2 0 0 0 2 0 0
t({£f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation l-Queue Clearance Tima at Upstream Signal

Movement 2 Movemant 5
vit) V{(l,prot) V(&) V{l,prot)

V prog

Total Saturation Flow Rate, s {(vph)
Arrival Type

Effective Green, g {sac)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(ql)
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g{q2)
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
vi{t) V(l,prot) VI(t) V(l,prot}

alpha

beta

Travel time, t{a) {sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platconed flow, V(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, t(p)

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Rasult

p(2) 0.000

p{5 0.000

p (dom)

P (subo)

Constrained or unconstrained?

Proportion

unblocked (1) (2) (3)
for minor 3ingle-stage Two-Stage Process
movemants, p(x) Process Stage I Stage II

pil)
p{4)
pi{?)
p(8)
r{9)
p{10)
p (11}
p(l2)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 11 12
L L L T R L T R

vV oo,x 439 996 1458 1461 916 lel8 1538 436

E)

Px

V e,u,x

C r,x

C plat,x

Two~Stage Process
7 B 10 11
S5tagel Stage2Z 8Stagel Stage? Stagel Stage2 Stagel Stage2

Vic,x)

s 1700 1700 1700 17060
P (x)

vic,u,x)

Cir,x)
C{plat,x)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor 3t. 9 12
Conflicting Flows 916 436

Potential Capacity 714 898

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 714 898

Probability of Queue free St. 0.66 1.060
Step 2: LT from Major St. 4 1
Conflicting Flows 996 439

Potential Capacity 916 1278
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 916 1278
Probability of Queue free St. 0.95 1.00
Maj L-Shared Prob  free St. 0.99
Step 3: TH from Minor St. 8 11
Conflicting Flows 1461 1538
Potential Capacity 440 421

Padestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.94 0.94
Movament Capacity 414 396

Probability of Queue free St. 1.00 1.00
Stap 4: LT from Minor St. 7 10
Conflicting Flows 1458 1618
Potential Capacity 548 501

Padastrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.94 0.94
Maj. L, Min T Adj. Imp Factor. 0.95 0.95
Cap. Adj. factor due to Impeding mvmnt 0.95 0.63
Movement Capacity 523 317

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due te Impeding mvmnt
Movement Capacity

Probability of Queua frea St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage
Conflicting Flows 1461 1538
Potential Capacity 440 421

-298 -



Pedestrian Impedance Factox 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.%4 0,94

Movement Capacity 414 396

Regult for 2 stage process:

a

Y

cCt 414 396

Probability of Queue free St. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movemeant Capacity

Part 2 -~ Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1458 1618

Potential Capacity 548 501

Pedestrian Impedance Factor 1.00 1.06

Maj. L, Min T Impedance factor 0.94 0.94

Maj. L, Min T Adj. Imp Factor. 0.95 0.95

Cap. Adj. factor due to Impeding mvmnt 0.95 0.63

Movement Capacity 523 317

Results for Two-stage process:

a

¥

Ct 523 317

Worksheet B8-Shared Lane Calculations

Movement 7 8 10 11 12
L T L T R

Volume (vph) 142 241 0] 0 0

Movement Capacity {vph) 523 414 714 317 396 898

Shared Lane Capacity (vph) 714

Worksheet 9-Computation of Effect of Flared Minor Street Approaches

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

C sep h23 414 714 317 396 898

Volume 142 0 241 0 0 0

Delay 14.4 13.7 12.86

Q sep 0.57 Q.00 0.84

Q sep +1 1.57 1.00 1.84

round (Qsep +1)

2 1 2
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n max 2

C sh 714
S5UM C sep

n 2

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 g 10 11 12
Lane Config LT L L TR LTR

v (vph) 1 49 142 241 0

C{m) (vph) 1278 916 523

v/c 0.00 0.05 0.27

95% queue length 0.01 0.17 1.11

Control Delay 7.8 9.2 14.4 12.6

LOS A A B

Approach Delay 13.3

Appreach LOS B

Worksheet l1l1-Shared Major LT Impedance and Delay

Movement 2 Movement 5
pfol) 1.90 0.95
v(il}, Volume for stream 2 or 5 916
v{i2), Volume for stream 3 or 6 4]
s{il), Saturation flow rate for stream 2 or 5 1900
s(i2), Saturation flow rate for stream 3 or 6 1700
P* (0]) 0.99
d(M,LT), Delay for stream 1 or 4 7.8 9.2
N, Number of major street through lanes 1
d{rank,l) Delay for stream 2 or 5 0.0
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ANALISIS DE CAPACIDAD

INT. PR-923 Y ACCESO 2
URB. PALACIOS DE HUMACAO

2:30-3:30P M
CONDICION FUTURA

PROYECTADO A 10 ANOS
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HCS2000: Unsignalized Intersections Release 4.1lc

TWO-WAY STOP CONTROL SUMMARY

Analyst: Marcos Bandas Acosta

Agency/Co.: Traffic Enginear Consultant

Date Performed: 09/09/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersection: PR-923 v Acc 2 Pal de Humacao

Jurisdiction: Humacao

Units: ©U. S. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro Proy. 10 Afics P M
East/West Street: Acceso 2 Palacios de Humacao

North/South Streat: PR-923

Intersection Qrientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 [
L T R { L T R
Volume 4 507 152 164 577 5
Peak-Hour Factor, PHF 0.75 0.73 0.75 0.76 Q.75 1.00
Hourly Flow Rate, HFR 5 693 202 217 769 5
Parcent Heavy Vehicles 50 -- -- 0 - -=
Median Type Undivided
RT Channelized? Yes
Laneas 0 1 1 1 1 0
Configuration LT R L TR
Upstream Signal? No No
Minor Street: Apprcach Westbound Eastbound
Movemeant 7 8 9 | 10 11 12
L T R | L T R
Volunme 92 0 85 4 Q 2
Paak Hour Factor, PHF 0.75 0.67 0.75 0.75 0.57 .83
Hourly Flow Rate, HFR 122 0 113 5 0 2
Percent Heavy Vehicles 0 0 0 50 0 50
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized? Yes
Lanes 0 1 1 0 1 0
Configuration LT R LTR
Delay, Queua Length, and Lavel of Service
Approach NB SE Westbound Eastbound
Movemant 1 4 [ 7 8 9 [ 10 11
Lane Config LT L | LT R | LTR
v (vph) 5 217 122 113 7
C(m) ({vph) 915 1105 368 796 273
v/e 0.0L 0.20 0.33 0.14 0.03
95% queue langth 0.02 0.73 1.47 0.50 0.08
Contrel Delay 9.0 9.1 19.6 10.3 18.5
LOS F-9 A [od B c
Approach Delay 15.1 18.5
Approach LOS [od C
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HCS2000: Unsignalized Intersections Release 4.lc¢

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: Marcos Bandas Acosta

Bgency/Co. : Traffic Engineer Consultant

Date Performed: 09/09/2007

Analysis Time Period: 2:30 - 3:30 P M

Intersection: PR-923 y Acc 2 Pal de Humacao

Jurisdiction: Humacac

Onitg: U. 8. Customary

Analysis Year: 2007

Project ID: Palacios de Humacao - Cond. Futuro Proy. 10 Afies P M
East/West Street: Acceso 2 Palacios de Humacao

North/South Street: PR-923

Intersection Orientation: NS Study period (hrs): 1.00

Vahicla Volumas and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 4 507 152 164 577 5
Peak-Hour Factor, PHF 0.75 0.73 0.75 .76 0.75 1.00
Peak-15 Minute Volume 1 173 51 54 192 1
Hourly Flow Rate, HFR 5 693 202 217 769 5
Parcent Heavy Vehicles 50 -- -- 0 - -=
Median Type Undivided
RT Channelized? Yes
Lanes 0 1 1 1 1 0
Configuration LT R L TR
Upstream 82ignal? No No
Minor Streat Movements 7 8 9 10 11 12

L T R L T R
Volume 92 0 85 4 0 2
Peak Hour Factor, PHF 0.75 0.67 0.75 0.75 0.57 0.83
Peak~15 Minute Volume 3 0 28 1 0 1
Hourly Flow Rate, HFR 122 0 113 5 0 2
Percant Heavy Vehicles 0 o 0 50 0 50
Parcent Grade (%) 0 0

Median Storage

Flared Approach: Exists? No
Storage

RT Channelized? Yes

Lanes 0 1 1 0 1 Q

Configuration LT R LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr} 0 o] 0 0
Lana Width (ft) 12.0 2.0 12.0 12.0
Walking Speed (f£t/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
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Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog.
Speed
mph

Distance
to Signal
feat

S§2 Left-Turn
Through

35 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Streat Vehicles

Movament 2

Movement 5

Shared 1n volume, major th wvehiclas: 693
Shared ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1900
Sat flow rate, major rt vehiclas: 1700
Number of major street through lanes: 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t({c,base) 3.1=* 3.1+% 3.1+ 3.5* 3.2 3.1+ 3.5% 3.2%*
t{c,hv} 1.00 1.00 1.00 1.00 1.00 1.00 i1.00 1.00
P (hv) 50 0 0 ) 50 0 50
tic,qg) 0.20 0.20 0.10 0.20 Q.20 0.10
Grade/100 0.00 0.00 0.00 0.00 0.00 0.00
£(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
2-atage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
tic) l-stage 3.1%* 3.1 3.1 3.5 3.2 3.6 3.5 3.2%
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t(f,base) 2,20 2.20 3.50 4.00 3.30 3.50 3.00%« 3.30
t (£, HV) 0.90 0.90 0.90 0.%90 0.90 0.90 0.90 0.90
P (HV) 50 0 0 v 0 50 o] 50
t{f) 2.7 2.2 3.5 4.0 3.3 4.0 3.0 3.8

Worksheet 5-Effect of Upstream Signals

Computation l1-Queue Clearance Time at Upstream Signal
Movement 2
Vit) V(l,prot)

Movemant 5

vit)

V{(l,prot)

vV prog

Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g {(sec)

Cycle Length, C {sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on graeen P
g{ql)
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glq2)
gla)

Computaticn 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
V{t) V{l,prot) V(t) V{l,prot)}

alpha

beta

Travel time, t{a) {(sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, Vic,max)

Min platooned flow, V{c,min}
Duration of blocked period, t(p}

Proportion time blocked, p 0.000 0.000
Computation 3-Platoon Event Periods Result

p(2) 0.000

p(5) 0.000

p {dom)

p {(subo)

Constrained or unconstrained?

Proporticon

unblocked (1) (2) (3)
for minor Single-stage Two-Stage Process
movenants, p{x) Process Stage I Stage II

p(1)
p(4)
p(7}
p (8}
p(®
p(10Q)
p(ll)
p(l2)

Computation 4 and 5
Single-Stage Process

Movement 1 4 7 8 9 10 11 12
L L L T R L T R

V e, x 774 693 1909 1911 693 2010 1909 772

8

Px

V c,u,x

Cr,x

C plat,x

Two-Stage Process
7 8 10 11
S8tagel Stage2 Stagel Stage? Stagel Stage2 Stagel Stage?2

Vic,x)

s 1700 1700 1700 1700
P(x)

Vic,u,x)

C{r,x)
C(plat,hx)
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Worksheet 6-Impedance and Capacity Equations

Step 1: RY from Minor St. 9 12
Conflicting Flows 693 772
Potential Capacity 796 703
Pedesstrian Impedance Factor 1.00 1.00
Movement Capacity 796 703
Probability of Queue free St. 0.86 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows £93 774
Potential Capacity 1105 915
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1105 915
Probability of Queue free St. 0.80 0.99
Maj L~-Shared Prob Q free St. 0.99
Stap 3: TH from Minor St. 8 11
Ceonflicting Flows 1911 1909
Potential Capacity 339 375
Pedastrian Impedanca Factor 1.00 1.00
Cap. 2adj. factor due to Impeding mvmnt 0.80 0.80
Movement Capacity 270 2939
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 1509 2010
Potential Capacity 437 303
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.80 0.80
Maj. L, Min T Adj. Imp Factor. 0.84 0.84
Cap. Adj. factor due to Impeding mvmnt 0.84 0.72
Movement Capacity 368 219
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. g 11
Part 1 - First Stage

Conflicting Flows

Potential Capacity

Padestrian Impedance Factor

Cap. Adj. factor due te Impeding mvmnt

Movement Capacity

Probability of Queue frae St.

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedaestrian Impeadance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1911 1909
Potential Capacity 339 375
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Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.80 0.80

Movement Capacity 270 2939

Result for 2 stage process:

a

¥

ct 270 299

Probability of Queue free 5t. 1.00 1.00

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Seccnd Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 1909 2010

Potential Capacity 437 303

Pedesatrian Impedanca Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.80 0.80

Maj. L, Min T Adj. Imp Factor. 0.84 0.84

Cap. Adj. factor due to Impeding mvmnt 0.84 Q.72

Movement Capacity 368 219

Results for Two-stage process:

a

Y

Ct 368 219

Worksheet 8-Shared Lane Calculations

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

Volume (vph} 122 0 113 5 0 2

Movement Capacity (vph) 368 270 796 219 299 703

Shared Lane Capacity (vph) 368 273

Worksheet %-Computation of Effect of Flared Minor Street Approaches

Movament 7 8 9 10 i1 12
L T R L T R

C sep 388 270 796 219 299 703

Volume 122 0 113 5 Q 2

Delay

Q sep

Q sep +1

round (Qsep +1)
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n max
C sh 368 273
SUM C sep

C act

Worksheaet 10-Delay, Queue Length, and Level of Service

Movemant 1 4 7 8 9 10 11 12
Lane Config LT L LT R LTR

v {vph} 5 217 122 113 7

C{m) (vph} 915 1105 368 796 273

v/c 0.01 0.20 0.33 0.14 0.03

95% queue length 0.02 0.73 1.47 0.50 0.08
Control Delay 5.0 9.1 19.6 10.3 18.5

LOS - F: c B c
Approach Delay 15.1 18.5
Approach LOS C C

Worksheat 1ll-Shared Major LT Impedance and Delay

Movement 2 Movement 5
p (o3} 0.99 0.80
v{il), Volume for stream 2 or 5 693
v{i2), Volume for stream 3 or 6 0
s5(il), Saturation flow rate for stream 2 or 5 1900
s3{i2), Saturation flow rate for stream 3 or & 1700
P* {03} 0.99
d{M,LT), Delay for stream 1 or 4 9.0 9.1
N, Number of major street through lanes 1
d{rank,l) Delay for stream 2 or 5 0.1
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2 de agosto de 2006

Sra. Carme=n Torres Meléndez
Secretaria

Junta de Planificacidn

Apartado 41119

San Juan, Puerto Rico 00940-1116

NHE

dér

CONSULTA NUM: 2006-51-0305-JPU-MA
CASO NUM: 06XJ2-CET00-04736
PALACIOS DE HUMACAO

(1,197 UNIDADES DE VIVIENDA)
CARRETERA PR-923, KM 1.5

BARRIO BUENA VISTA, BUMACAOQ

Lha

Estimada sefora Tormres Meléndez:

Hacemos referenciz a su comunicacion recibida el 5 de junio de 2006, a través del Centro Expreso de

89 Tramites (CET), relacionada con este asunte.

Las Guias para la Preparacion de Estudios Operacionales de Accesos y de Trdnsito para Puerto Rico,
adoptada por esta Autoridad el 22 de diciembre de 2004, establece que todo desarrollo residencia)
clasificado bajo la Zona Metro, igual 0 mayor de 100 unidades de vivienda, debera preparar un estudio de
transito debido al alto nivel de densidad vehicular existente. Por lo tanto, el proponente debera someter a
esta Area un estudio de trdnsito en donde se evalien las condiciones del wansito presente y futuro en el
sector de influencia de éste y se determine el impacto que el mismo tendrd en el sistema vial que e sirve
de accese. Se debera considerar en el andlisis de trdnsito a realizarse el efecto de otvos desarrollos
propuestos en el drea, como también la necesidad de la insialacion de sistemas de semaforos en el sector,
conforme a las guias. Se deberan incluir en los planos las mejoras a proveerse por este desarroilo en dicho
sistema vial para mantener un nivel de servicie adecvado en el mismo. Se debera dar especial
consideracin a los accesos para servir a este desarrollo de manera que cumplan con el Reglamento para
el Control de Accesos a las Vias Piblicas de Puerto Rico, segiin enmendado.

Ademas, se debera preparer un estudio de somido ambiental para determinar los niveles de ruido a que
estardn expuestas las unidades de vivienda debido al transito actual v proyectado a 20 afios en la via
publica. Se debera incluir en el estudio las medidas de mitigacién que serdn necesarias construir como
parte dz este provecto para no sobrepasar los niveles de reido permitidos por la reglamentacion vigente.

El Reglamento Num. ! 1-001 conocido como Normas para la Imposicion de 12 Aportacidn por Concepto
de Exaccién por [mpacto facula a Ja Autoridad de Carreteras y Transportacidn a establecer un
programa de exaccién por impacto. Este conlleva que nuevos desarrollos deberan tener participacion
equitativa de los costos de Infraestrucrira y los usos cormunales disefiados para prestar servicio al auevo
\C\ crecimiento v desamrollo y asi evitar efectos acumulativos negativos sobre la calidad de vida de los

an, Puarto Bvo I0G20-2007 7ol i7
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desarrollos existentes. Por lo tanto, el desarrollo de referencia estard sujeto al pago de una aporacion.
La aportacion sera caleulada cuando se sometan los planos corregidos y se tengan detalles adicionales de
la magnitud del proyecto y su impacto a la infraestructura de mwansportacion.

El proponente debers someter a Ja Oficina de Conmol de Accesos de esta Area dos copias del estudio de
tramsito, dos copias del estudio de sonido ambiental y cuatro caplas de los plenos corregidos para la
evaluacion fmal o endoso comrespondiente. En los mismos se deberdn incluir los detalles del ensanche,
accesos, obras de desagile y cualquier otra obra que pueda impactar la via estatal. Recordamos que los planos
a somelerse para poderlos procesar deberdn estar firmados y sellados por el profesional colegiado autorizado
que los prepare y estén en curaplimiento con las Normas y Reglamentos vigentes de esta Agencia.

Se esta realizando una consuita a la Oficina de Planificacién Estratégica de esta Autoridad en lo relacionado a
los proyectos viales a largo plazo, por lo que posteriormente le informaremos los comentarios de la misma, si

alguno.

Esta comunicacién tiene vigencia de un afie, no constituye una autortzacién para comenzar obra de
construccion alguna vy aplica al proyecio Palacios de Humacao, de 1,197 solares residenciales, a ser
construido en ¢l predio de terreno de referencia. Cuvalquier oo proyecio a desarrollarse en este predio de
terreno, deberd ser sometido a esta Autoridad para la evaluacién y comentarios que apliquen.

Para cualquier aclaracién o informacion adicional, favor de comunicarse a la Oficina de Control de
Accesos de esta Autoridad al 787-721-8787, extension 2805 o en &l Centro Expreso de Tramites (CET) al
787-721-8282, extension 7044, haciendo referencia al nimero de controt de esta carta,

ayas Hemandez
Director Interine
Area de Ingenieria de Transito y Operaciones

5005-MDR-JRP-dm
C#05-00018180



MEMORIAL EXPLICATIVO
PALACIOS DE HUMACAO

La empresa VRM dedicados al desarrotlo de viviendas en Puerto Rico ha opcionado
una finca de aproximadamente 181.56858 cuerdas; localizada en la carretera #923 km.
2.5 Bo. Buena Vista, Humacao, PR., la misma estq localizada a unos dos (2)
kilometros al este del centro urbano del Municipio de Humacao. El desarrollo
propuesto consiste en novecientas cuarenta y ocho (948) viviendas unifamiliares en
solares con cabida minima de trescientos metros cuadrados (300mc.). El complejo
estard dividido en dos (2) distintas etapas, cada una de ellas contard con acceso
controlado incluyendo caseta de guardia; de las 948 viviendas 496 serdn de interés

social.

El desarrollo serd construido tomando en consideracion todos los reglamentos
aplicables de la Junta de Planificacién, Administracion de Reglamentos y Permisos,
Municipio Autonomo de Humacao y los requerimientos de todas las agencias

gubernamentales.

Las residencias a construirse serdn unifamiliares de tres (3) y cuatro (4) habitaciones,
uno (1) y dos (2) banos, sala, cocina comedor y marquesina sencilla o doble
dependiendo de la etapa donde se construya. Cada una de las secciones o etapas

contard con facilidades recreativas.



CLASIFICACION DE SUELO Y ZONIFICACION

La clasificacion de suelo segun los Mapas del Ordenamiento Territorial vigente para el
Municipio Auténomo de Humacao es suelo rustico coman (SRC) y su zonificacion
segin el POT es agricola general (A-2). Luego de evaluar la distribucion de la
capacidad de los suelos en el Municipio se desprende que el cuarenta por ciento (40%)
(11,810.5 cuerdas) tienen alta capacidad agricola, el desarrollo del proyecto Palacios

de Humacao solamente afectarda 1.5% del total de las cuerdas.

El uso de estos terrenos como agricolas estd limitado; ya que se necesitan prdcticas de
ingenieria sofisticadas y costosas que permitan drenar los suelos para poder
cultivarlos. Ademds los usos de esta finca para actividades estdn limitados por el alto
costo de la tierra alrededor de 330,000.00 cuerda, debido a su proximidad al complejo
hotelero Palmas y la cercania a dreas en las que se ha construido proyectos multipisos;

nuevas urbanizaciones y centros comerciales grandes.

INUNDABILIDAD

La porcién noreste de los terrenos estdn fuera de zonas 2 de inundacion de acuerdo a
los mapas de FEMA; sin embargo la elevacion de los terrenos es cerca de 2 metros

sobre el nivel de inundacion.

ACCESO

El desarrollo propuesto esta dividido en 2 etapas cada una de ellas contara con acceso
independiente. EIl acceso para la etapa de interés social serd directamente a la
carretera PR #923 en el extremo sur de la finca el mismo contara con acceso
controlado. La segunda etapa del desarrollo de igual forma contara con acceso
controlado la entrada serd a través de un camino municipal colindante al norte el cual

sale a la carretera PR #923 en el kilometro 2.5.



La carretera PR #923 intercecta el desvio norte de la carretera PR#53 y esta a su vez
con la carretera PR#3. La urbanizacion se encuentra aproximadamente 2.5 Kilometros
de la porcion norte del desvio de la Autopista #53(la cual conecta con la PR. #3 Y PR.
#30), y unos 3.2 kilometros de la porcion sur de la Autopista #53. El desarrollador

ensanchard la carretera #923 en la porcion frente al proyecto.

INFRAESTRUCTURA

AGUA POTABLE

La Autoridad de Acueductos y Alcantarillados en su carta del 13 de diciembre de 2005,
que el servicio podrd ser prestado tan pronto se realicen mejoras en la planta de filtros;
conectindose a la tuberia de 127 en el drea de la carretera PR. #3. La nueva linea
instalada a costo del desarrollador aumentaria la capacidad de agua en las
comunidades existentes en ¢l sector Bo. Buena Vista.

La Autoridad espera tener completados los trabajos de la planta y del embalse de Rio
Blanco para mediados del 2008; para la ampliacion de la planta se estd considerando
un combinado entre desarrolladores del Municipio de Humacao. La empresa VRM
entraria en el combinado de contar con la aprobacion de la Consulta de Ubicacién de

parte de la Junta de Planificacion.

SISTEMA SANITARIO

La Autoridad de Acueductos y Alcantarillados construyo el sistema regional de aguas
usadas para el drea de Humacao en la década de 1980. Este sistema incluyé la
construccion de la planta de tratamiento, localizada a unos ochocientos cincuenta
metros (850m.) al este del futuro desarrollo cruzando el rio; estacion de bombas
sanitaria construida a unos trescientos veinte y cinco metros (325m.) al sur-este del

Sfuturo desarrollo y una troncal sanitaria de 15” la cual cruza por la finca.

ENERGIA ELECTRICA



Se estima que durante la operacion del proyecto la demanda de energia eléctrica serd
de aproximadamente 9,000 kilovatios. Los mapas de infraestructuras de la Junta de
Planificacion sefialan la existencia de una linea de transmision de energia eléctrica a
unos novecientos sesenta y cinco metros (965m.) al norte del desarrollo. El
desarrollador serd responsable de instalar una linea de 13kva, desde el lugar indicado
anteriormente hasta frente al proyecto; contribuyendo a mejorar el sistema eléctrico

de las comunidades del sector del Bo. Buena Vista.

POSIBLE IMPACTO NEGATIVO DEL VERTEDERO HUMACAO

Por el proyecto estar localizado al este-sureste del vertedero de Humacao, es minima la
probabilidad de que el desarrollo pueda ser afectado por malos olores emitidos por
este; para poder sustentar nuestra teoria se efectuaron las siguientes gestiones:
a} Se consulto a los residentes de la comunidad Buena Vista y residentes en la
carretera #923 y solo dos (2) de los aproximadamente sesenta (60) personas
entrevistadas indicaron que en algunas ocasiones perciben olores
nauseabundos.
b) Se evaluo la rosa de los vientos de Ponce, San Juan, Guayama y Ceiba se
puede concluir que en ninguno de los casos los vienfos del norte-noroeste,
noroeste y oeste-noroeste equivalen a mds de cinco por ciento (5%) del tiempo
durante el afio. Estos vientos serfan los unicos que podrian afectar el nuevo

desarrollo.

El lugar mds cercano al Municipio de Humacao para el cual contamos con la
Rosa de los Vientos es la Base Roosvelt Road en Ceiba; en la misma se obtuvo
el mismo resultado del cinco por ciento (5%) durante el ario en las direcciones

antes indicadas.



Se puede concluir que las dreas que podrian estar mds afectadas deben ser

localizadas al norte de la Autopista PR. #53.

IMPACTO ECONOMICO

El desarrollo de este complejo tendrd una duracion de aproximadamente nueve (9)
afios desde el momento que se comience la construccion del mismo y su costo de
construccion serd de aproximadamente $60, 000,000.00. La economia del Municipio
de Humacao serd directamente beneficiada:
a} Etapa de Construccion con el pago arbitrios de construccicn, patentes
municipales por operar negocio y la creacion de cuatrocientos (400) empleos
directos y doscientos cincuenta (250) empleos indirectos.
b) Durante la operacidn se pagaran contribuciones sobre la propiedad y los
alrededores de tres mil quinientos (3,500) residentes del proyecto aportaran con
su consumo en los distintos negocios existentes en el Municipio de Humacao;
que podria aumentar el pago de patentes al Municipio y la creacion de nuevos

empleos.

MEDIDAS MITIGACION
CONSTRUCCION

Previo al comienzo del proyecto se obtendrdn todos los permisos requeridos y
necesarios para que el ambiente no sea afectado con contaminantes de la construccion
como:

a) Ruidos.

b} Sedimentacion y Erosion

¢} Polvo Fugitivo.

d) Deforestacion.

2} Acumulacion Desperdicios Solidos.

OPERACION



01) Se reforestard el drea cumpliendo con el Reglamento #25.
02) Se establecerd un plan de reciclaje de acuerdo al establecido por el

Municipio y los requerimientos de la Administracion de Desperdicios Sélidos.

JUSTIFICACION

Al presente existe en Puerto Rico y en especial en la region de Humacao una gran
necesidad de viviendas no tan solo de interés social donde hay un déficit de unas
noventa mil (90,000) viviendas; segun informacion ofrecida por el Secretario del la
Vivienda Jorge Rivera.

Segiin datos presentados en el estudio de vivienda en Puerto Rico 2005-2009 (estudio
2005-2009) realizado por Estudios Técnicos, Inc... La region de Humacao es una de
las que mds necesidad de viviendas de interés social tiene; razon por la cual la etapa 1
del complejo podrian separarse para viviendas de interés social segin se la ha
informado y solicitado endoso al Honorable Marcelino Trujillo Alcalde del Municipio
de Humacao y a la Administracion para el Financiamiento de la Vivienda en Puerto

Rico.
CONCLUSION

A nombre de la empresa VRM radicamos esta Consulta de Ubicacion para que la
Honorable Junta de Planificacion considere, evalie y apruebe el desarrollo
unifamiliar consistente de novecientas cuarenta y ocho (948) unidades ampliamente
discutide en este documento.

Comeo parte de la Consulta solicitamos que se cambie la zonificacion a un Distrito R-3,
para construir el mismo en conformidad a todos los pardmetros establecidos en el
Reglamento de Zonificacion de Puerto Rico (Reglamento de Planificacion #4) para

este Distrito.



ESTADO LIBRE ASOCIADO DE PUERTO RICO
DEPARTAMENTO DE TRANSPORTACION Y OBRAS PUBLICAS

21 de agosto de 2007

C-E-R-T-I-F-I-C-A-C-|-O-N
En respuesta a la peticion del ingeniero Marcos Bandas Acosta, CERTIFICO lo siguiente:
Que el semaforo en la interseccion de la carretera PR-3 con la carretera PR-923, jurisdiccion
de Humacao, es un sistema gue se activa automaticamente de acuerdo con el flujo vehicular y

los tiempos del mencionado sistema de semaforos son los siguientes:

Tiempos Basicos:

Intervalo Fases en Uso (Modelo Peel}< 3000 y secuencia 3) |
1 2 4 B |
Min. Green 10 10 5] 10
Pasaje 2 4 3 4
Yellow 3 3 3 3
Red 1 2 1 2
| Max. 1 20 45 | 25 45 |
\ No-lock X |
Fase 1 — Acceso viraje Este carretera PR-3
Fase 2 — Acceso Oste carretera PR-3
Fase 6 — Acceso Este carretera PR-3
Fase 4 — Acceso Sur carretera PR-923
Tiempos por ciclo:
Hora Largo Ciclo Maximo verde por fase |
8:30 C3=110s 1 2 ] 4 6 |
8:30 30s 50 s | 30s 50s
8:30 C2=100s 1 2 4 6
17.30 25s 50 s 25s 50s
Carlos J. Gonzalez Miranda, Ph.D
57 _ ;;‘ - 50¢ Secretario Interino
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)003-51-0098-JPU-S  |51-330-022-019-13 CONSULTA PARA LA FORMACION DE 1 SOLAR DE 915.60 METROS
o CUADRADOS, EN FINCA DE 0.50 CUERDAS.

2003-51-0185-1PLI-S 51-330-022-019-18 CONSULTA PARA LA F’:ii:'.l"l.ﬂ-.i.'!l'..jf‘-l DE 1 SOLAR CON CABIDA DE 1,000
R PIES CUADRADOS, DE UNA FINCA DE 0.5870 CUERDAS,
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