CAPITULO V

EVALUACION DEL SINTRAM

V.3.1 Obtencién de: los tiempos de recorrido total o global, tiempos de recorrido en
movimiento o restante y [as demoras para los afios 1999, 2000 y 2001

Como primer paso de la evaluacion, es necesario conocer los resultados obtenidos de
los Estudios de Tiempos de Recorrido y Demoras, realizados en las 15 trayectorias
estipuladas en la Zona Metropolitana,

Segun la metodologia del vehiculo flotante se realizaron los recorridos por la mafana
(7:00 a 9:30), mediodia (12:00 a 14:30) y por la tarde (17:30 a 20:00); realizando viajes de
ida y regreso, consecutivamente, hasta agotar el periodo sefialado, obteniendo asi en las
rutas el nimero necesario de muestras por dia, los dias utilizados para dichos estudios
fueron los dias: Martes, Miércoles y Jueves, los cuales se consideran que son los dias mas

representativos de la semana para la realizacion de estos estudios.

Algunos de los estudios fueron realizados antes del inicio de operacion del Sistema,
en Junio de 1999 y Febrero del 2000; y los estudios recientes son de: Febrero del 2001, Junio
del 2001 y Octubre del 2001.

En una serie de formatos de tiempos de recorrido y demoras, se vacio la informacion
de cada estudio, asi como su re-captura en los equipos de computo; posteriormente, su
revision y comprobacion de posibles errores en el proceso de captura y re-captura de los

tiempos.

En las hojas siguientes se muestra un resumen de los tiempos capturados de los
estudios realizados en las diferentes fechas de estudio, asi como un promedio de ellos, los
cuales seran aplicables al Sistema de Medicion propuesto; se encuentran separados en los
formatos los tiempos de recorrido en movimiento (tiempo en marcha del vehiculo) y las
demoras (tiempos de espera) promedio ocurridas en los estudios, las cuales se debieron
principalmente a la espera de tiempos de cruce en las intersecciones semaforizadas.
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DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

TRAYECTORIA| PERIODO | SENTIDO TIEMPOS DE RECORRIDO 1999
IDA 00 31536 00: - - u & > L.
v 35! :39:44 00:40:23 :38:
MANANA |- SRESO 01:00:14 00:47-08 01:03:17 g:ﬁ;:
1 MEDIODIA IDA 00:42:51 00:52:28 00:46:32 00:46.52 00:47:11_|
REGRESO | 00:45:01 00:47:47 00:51:07 00:47:58 |
TARDE IDA 00:45:30 01:04:14 00:44:10 00:51:18
REGRESO 00:48:17 00:40:18 00:47:37 00:45:24
MARANA IDA 00:20:29 00:20:48 00:20:38 002455 00:22:53 00:2621 00:22:41
REGRESO 00:23:37 00:20:54 00:19:53 00:22:40 00:22:10 00:22:37 00:21:59
IDA 00:22:54 00:23:06 00:25:32 00:26:31 00:25:41 00:24:45
2 MEDIODIA |- REGRESO | 002724 | 002401 | 002235 | 002555 | 005535 oo::;:ua
TARDE IDA 00:36:18 00:30:04 00:30:06 00:26:15 00:25:19 00:29:36 |
REGRESO 00:25:06 00:23:11 00:26:13 00:30:32 00:31:22 00:27:17
MARANA IDA 00:20:52 00:27:04 00:24:34 00:24:59 00:21:16 00:26:11 00:24:09
REGRESO 00:27:57 00:25:48 00:33:05 00:22:29 00:26:36 00:27:11
3 MEDIODIA IDA 00:31:56 00:23:48 00:21:48 00:30:25 00:32:35 00:25:18 00:27:38
REGRESO 00:25:51 00:26:04 00:34:46 00:24:44 00:27:51
TARDE IDA 00:32:58 00:36:55 00:37:13 00:27:04 00:33:19 00:33:30
REGRESO 00:26:34 00:25:59 00:29:39 00:25:21 00:26:53
MARANA IDA 00:30u3 00:23:15 00:24:21 00:33:02 00:29:56 00:31:11 00:28:38
REGRESO 00:30:04 00:29:02 00:26:44 00:32:45 00:31:52 00:28:33 00:29:50
4 MEDIODIA IDA 00:26:20 00:26:44 00:25:30 00:31:24 00:29:47 00:27:51 00:27:56
REGRESO 00:31:53 00:33:12 00:31:23 00:28:08 00:29:16 00:26:21 00:30:02
TARDE IDA 00:27:29 00:29:41 00:28:44 00:30:15 00:41:26 00:33:54 00:31:55
REGRESO 00:30:15 00:35:34 00:32:57 00:29:.47 00:27:52 00:29:50 00:31:03
MARANA IDA 00:42:31 00:47:44 00:39:00 00:45:47 00:45:34 00:44:07
REGRESO 00:40:34 00:36:20 00:42:17 00:39:44
IDA 00:43:10 00:45:50 00:46:30 00:45:10
S | MEDIODIA | rso | cosesr | 0avdo | ooz 00:40:58
TARDE IDA 00:48:21 00:33:32 00:58:47 00:35:28 00:49:42 00:45:22
REGRESO 00:53:53 00:55:02 00:32:41 00:48:50 00:47:37
o IDA 00:48:18 00:48:21 00:55:36 00:50:45
iz REGRESO 00:57:15 00:58:48 00:53:39 00:56:34
IDA 00:51:04 00:46:54 00:49:25 00:49:08
6 MEDIODIA |- GRESO | 005441 00:56:12_ | 00:51:47 00:54:13
TARDE IDA 00:49:32 00:49:25 00:48:28 00:49:08
REGRESO 01:00:27 00:51:22 00:57:52 00:56:34
MARANA IDA 00:31:16 00:31:46 00:29:09 00:34:.46 00:35:49 00:37:07 00:33:19
REGRESO 00:42:20 00:43:00 00:41:28 00:42:16
7 MEDIODIA IDA 00:35:00 00:34:39 00:35:20 00:37:39 00:35:39
REGRESO 00:37:48 00:41:41 00:44:28 00:41:19
TARDE IDA 00:42:10 00:33:54 00:33:43 00:36:20 00:38:27 00:36:55
REGRESO 00:39:24 00:41:28 00:42:11 00:41:01
MARANA IDA 00:34:34 00:34:02 00:31:37 00:33:39 00:37:50 00:31:40 00:33:54 |
REGRESO 00:40:05 00:37:38 00:39:35 00:37:09 00:38:37
8 MEDIODIA IDA 00:30:09 00:39:38 00:33:.05 00:38:01 00:33:34 00:35:00 00:34:54
REGRESO 00:45:20 00:48:09 00:38:50 00:44:06
TARDE IDA 00:34:02 00:36:58 00:34:41 00:35:14
REGRESO | 00:4127 00:44:44 00:35:32 00:39:52 00:40:24




DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

TRAYECTORIA| PERIODO | SENTIDO TIEMPOS DE RECORRIDO 1999
1 3 4 5 6 TOTAL
MANANA IDA 00:34:26 00:34:12 00:32:01 00:35:57 00:34:09
REGRESO | 00:27:33 00:27:12 00:29:32 00:27:21 00:27:55
9 MEDIODIA | IDA 00:33:41 00:30:28 00:32:34 00:30:34 00:32:23 00:29:44 00:31:34
REGRESO 00:35:40 00:30:06 00:34:42 00:33:00 00:33:22
TARDE IDA 00:44:21 00:44:20 00:38:39 00:42:27
REGRESO | 00:46:55 00:46:55 00:44:31 00:46:07
MARANA IDA 00:19:48 00:20:30 00:20:58 002435 00:23:06 002229 00:21:54
REGRESO | 00:23:43 00:22:15 00:20:39 00:22:11 00:24:31 00:25:10 00:23:05
1 0 MEDIODIA IDA 00:23:50 00:25:08 00:23:59 00:25:17 00:26:58 00:26:28 00:25:17
REGRESO 00:26:04 00:32:18 00:23:17 00:23:08 00:26:19 00:26:13
TARDE IDA 00:25:13 00:26:50 00:26:57 00:23:57 00:26:55 00:24:08 00:25:40
REGRESO 00:28:33 00:25:08 00:28:29 00:25:17 00:25:42 00:22:03 00:25:52
MARANA IDA 00:47:56 00:48:18 00:44:30 00:39:10 00:44:59
REGRESO 00:47:27 00:50:22 00:45:44 00:47:51
1 1 MEDIODIA IDA 00:36:10 00:40:18 00:43:16 00:39:50 00:37:54 00:39:30
REGRESO 00:44:42 00:45:17 00:40:24 00:43:28
TARDE IDA 00:46:15 00:46:44 00:45:10 00:39:26 00:37:31 00:39:16 00:42:24
REGRESO 00:53.54 00:49:09 00:47:10 00:50:04
MANANA IDA 00:28:C2 00:27:00 00:27:41 00:27:22 00:28:30 00:31:10 00:28:18
REGRESO 00:30:02 00:29:08 00:30:18 00:31:35 00:29:45 00:25:46 00:29:26
1 2 MEDIODIA IDA 00:29:42 00:27:33 00:29:50 00:26:30 00:28:58 00:27:20 00:28:19
REGRESO 00:34:35 00:30:04 00:28:37 00:31:27 00:29:20 00:30:49
TARDE DA 00:28:02 00:34:00 00:26:28 00:29:30
REGRESO 00:33:14 00:35:10 00:31:18 00:33:14
MARANA IDA 00:30:56 00:29:03 00:28:02 00:28:16 00:32:13 00:29:42
REGRESO 00:30:00 00:31:26 00:33:13 00:31:33
1 3 MEDIODIA IDA 00:28:28 00:28:10 00:27:58 00:29:00 00:27:55 00:28:18
REGRESO 00:33:01 00:29:01 00:36:24 00:32:49
TARDE | IDA 00:31.57 00:32:00 00:27:55 00:30:37 00:27:33 00:30:00
REGRESO 00:33:42 00:33:09 00:32:27 00:33:06
MARNANA IDA 00:40:45 00:38:54 00:41:08 00:40:16
REGRESO 00:34:10 00:33:54 00:31:29 00:33:11
IDA 00:46:32 00:42:40 00:42:36 00:43:56
1 4 MEDIODIA | REGRESO 00:33:44 00:33:51 00:33:53 00:33:49
TARDE }— IDA 00:41:48 00:40:33 00:42.04 00:41:28
REGRESO 00:33:50 00:32:18 00:31:10 00:32:26
IDA 00:32:01 00:33:50 00:37.01 00:34:17
MARANA REGRESO | 0039:18 00:41:16 00:41:56 00:40:50
IDA 00:3554 00:31:18 00:31:20 00:32:51
15 | MEDIoDIA | s T o057 | o001 | 00:3600 00:38:43
TARDE IDA 00:38:12 00:40:21 00:33:54 00:38:39 00:37:46
REGRESO 00:36:41 00:39:00 00:48:00 00:41:34




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TRAYECTORIA| PERIODO | SENTIDO DEMORAS 1899

IDA 00012 32 00 123 37 - : : : it

- i -02; 13 00:05:30 07:13 |

MANANA |- REGRESO | 001721 00:10:18 00:23:58 3‘1‘;3 ‘

IDA 00:08:16 00:13:37 00:12:39 00:15: b

1 MEDIODIA |- FSRESO | 000828 | 00-10-18 | 00.1501 = ﬁ;:f;i:
TARDE |— IDA 00:12:39 00:30:34 00:10:47 00:18:00
REGRESO 00:11:25 00:04:13 00:12:21 00:09:20
MARANA IDA 00:02:12 00:02:03 00:02:35 00:06:14 00:04:06 00:07-48 00:04:10
REGRESO 00:03:22 00:00:58 00:03:29 00:03:28 00:02:46 00:04:08 00:03:02
2 MEDIODIA IDA 00:05:12 00:05:21 00:06:06 00:08:18 00:04:30 00:05:53
REGRESO 00:07:57 00:03:25 00:03:29 00:06:58 00:04:57 00:05:21
TARDE IDA 00:11:48 00:07:16 00:06:39 00:07:05 00:04:13 00:07:24
REG'RESO 00:05:57 00:04:51 00:02:47 00:10:22 00:06:37 00:06:07
MARANA IDA 00:04:25 00:04:22 00:02:19 00:04:31 00:03:49 00:06:00 00:04:14
REGRESO 00:04:33 00:03:56 00:03:49 00:06:31 00:05:53 00:04:56
3 MEDIODIA IDA 00:10:06 00:03:05 00:04:.06 00:03:12 00:06:00 00:05:13 00:05:17
REGRESO 00:04:18 00:05:19 00:04:09 00:04:57 00:04:41
TARDE IDA 00:04:37 00:08:12 00:1123 00:05:42 00:09:40 00:07:55
REGRESO 00:04:40 00:05:05 00:03:17 00:05:30 00:04:38

MARANA IDA 00:07-50 0003557 00:0427 00:0958 | 00:10.37 | 00:0822 | 00:07:32 |
REG_RE SO 00:06:45 00:07:18 00:05:21 00:09:56 00:08:57 00:06:12 00:07:25
4 MEDIODIA IDA 00:04:50 00:05:15 00:03:46 00:10:24 00:06:12 00:06:20 00:06:08
REGRESO 00:07:39 00:08:34 00:07:15 00:04:31 00:07:43 00:02:31 00:06:22
TARDE IDA 00:06:56 00:07:25 00:06:20 00:08:50 00:20:10 00:10:52 00:10:05
REGRESO 00:09:10 00:08:40 00:07:49 00:08:14 00:05:46 00:05:26 00:07:31
MARANA IDA 00:13:07 00:19:35 00:10:50 00:14:52 00:14:04 00:14:30
REGRESO 00:12:57 00:08:45 00:09:22 00:10:21
IDA 00:13:13 00:14:50 00:15:01 00:14:21
S MEDIODIA I-REGRESG | 00:1059 00:12:44 00:10:53 00:11:30
— IDA 00:1933 | 000552 | 002700 | 0008:12 | 00:1922 00:16:01
REGRESO | 002121 | 0020:13 | 000740 | 00:18:24 00:16:55
o IDA 00:13:51 00:12:51 00:17:09 00:14:37
MARANA REE_RESO 00:22:32 00:19:30 00:16:27 00:19:30
IDA 00:13:41 00:07:23 00:11:26 00:10:50
6 MEDIODIA IR EGRESO | 00:19:14 00:17:31 00:15:28 00:17:24
TARDE IDA 00:12:36 00:12:03 00:07:41 00:10:47
REGRESO 00:28:16 00:16:18 00:18:20 00:20:58
MARANA DA 00:06:09 00:06:24 00:05:12 00:07:41 00:07:55 00:11:43 00:07:31
REGRESO 00:12:12 00:14:29 00:10:37 00:12:26
7 MEDIODIA IDA 00:07:36 00:07:10 00:08:27 00:09:03 00:08:04
REGRESO | 00.09:28 00:11:20 00:15:00 00:11:56
TARDE IDA 00:13:57 00:06:44 00:07:02 00:09:14 00:11:15 00:09:38
[REGRESO | 00.1257 00:11:55 00:12:37 00:12:30
MARANA IDA 00:14:51 00:08:16 00:05:59 00:08:48 00:10:35 00:07:15 00:08:17
REGRESO 00:13:44 00:12:49 00:13:03 00:11:39 00:12:49
8 MEDIODIA IDA 00:05:40 00-10:04 00:07:24 00:10:10 | 00:06:19 | 00:08:13 | 00:07:58
REGRESO 00:16:03 00:18:45 00:11:26 00:15:25
TARDE IDA 00:10:37 00:10:59 00.05:37 00:09:04
REGRESO 00:10:22 00:15:45 00:07:35 00:08:15 00:10:29




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

SENTIDO DEMORAS 1999 e
1 2 3 4 3 [ TOTAL
IDA 00:10:11 00:08:12 00:10:03 00:13:48 00:10:33
RE(?_RESO 00:04:35 00:04:04 00:06:38 00:04:58 00:05:04
9 MEDIOOA IDA 000848 | 0007:16 | 00:10:34 | 00:08:39 | 000935 | 000533 | 00:08:24
REGRESO 00:10:14 00:07:54 00:10:43 00:10:06 00:09:44
TARDE | IDA 00:18:11 00:19:22 00:16:39 00:18:04
REGRESO 00:20:47 00:17:56 00:19:29 00:19:24
MARNANA IDA 00:04:21 00:06:12 00:06:57 00:09:01 00:06:26 00:06:17 00:06:32
REGRESO 00:07:29 00:07:29 00:05:38 00:06:52 00:08:30 00:09:04 00:07:30
1 0 MEDIODIA IDA 00:08:21 00:08:48 00:09:10 00:09:40 00:07:00 00:10:08 00:08:51
REGRESO 00:09:10 00:14:16 00:06:42 00:06:30 00:10:29 00:09:25
TARDE IDA 00:09:44 00:08:48 00:09:14 00:07:00 00:08:56 00:08:11 00:08:39
REGRESO 00:11:58 00:07:43 00:11:22 00:11:18 00:09:18 00:08:30 00:10:01
MANANA IDA 00:15:40 00:11:35 00:11:14 00:07:45 00:11:34
REGRESO 00:16:54 00:18:47 00:14:41 00:16:47
1 1 MEDIODIA | IDA 00:07:27 00:06:17 00:11:31 00:08:31 00:08:07 00:08:23
REGRESO 00:14:16 00:14:26 00:11:40 00:13:27
TARDE IDA 00:12:05 00:09:10 00:11:59 00:08:26 00:08:16 00:09:36 00:09:55
REGRESO 00:23:01 00:19:50 00:16:46 00:19:52
MARANA IDA 00:08:25 00:07:22 00:04:27 00:07:43 00:08:25 00:09:59 00:07:45
REGRESO 00:09:46 00:09:04 00:07:54 00:10:41 00:08:01 00:05:39 00:08:31
1 2 MEDIODIA IDA 00:09:46 00:07:42 00:08:44 00:06:17 00:08:06 00:07:22 00:08:00
REGRESO 00:11:48 00:09:01 00:07:07 00:13:29 00:07:49 00:09:51
TARDE IDA 00:07:13 00:12:58 00:06:52 00:09:01
REGRESO 00:08:02 00:12:33 00:09:16 00:09:57
MARNANA IDA 00:10:17 00:10:14 00:09:01 00:10:13 00:13:39 00:10:41
REGRESO 00:09:04 00:10:36 00:12:21 00:10:40
1 3 MEDIODIA IDA 00:07:56 00:08:09 00:08:37 00:09:28 00:08:31 00:08:32
REGRESO 00:11:30 00:07:42 00:14:44 00:11:19
TARDE IDA 00:12:07 00:12:16 00:09:17 00:12:09 00:09:02 00:10:58
REGRESO 00:11:40 00:11:39 00:10:28 00:11:18
\ IDA 00:10:25 00:09:02 00:11:29 00:10:19
s REGRESO 00:05:07 00:07:29 00:05:52 00:06:09
IDA 00:12:51 00:09:13 00:06:55 00:09:40
1 4 METNODIA REGRESO 00:07:08 00:07:34 00:06:53 00:07:12
TARDE IDA 00:10:29 00:09:01 00:11:52 00:10:27
REGRESO 00:06:47 00:05:17 00:06:11 00:06:0:
IDA 00:06:36 00:08:43 00:10:08 00:08:2
MARANA REGRESO 00:10:48 00:13:15 00:13:58 00:12:40
00:10:00 00:06:04 00:04:49 00:06:58
15 METROBA | Rl-:(l;[l’éso 00:10:31 00:11:03 00:12:15 00:11:16
TARDE L__IDA 00:11:40 00:11:48 00:07:49 00:06:31 00:09:27
REGRESO 00:08:53 00:10:12 00:19:24 00:12:50




UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TRAYECTORIA

PERIODO | SENTIDO | TIEMPOS RESTANTE 1999
MARANA. |- RS osbni
1 | meooon | R it
g e —
MARANA TEéDR‘:sso 3:::::
2 e ”ﬁso g::::::;
S —R_EIIEDRJI‘ESO 3’:?’3
MARANA |- cRE D Soaia
3 | meooon | hiss i
TARDE | trss e
MARANA 'T!'E"fls%;so mg
4 | meoioon |oities e
TARDE ngé%aso St
MARANA |- s s
5 |wmeooon |t o
TARDE |oinies ]
MANANA Rsét;&‘:sso Sariod
W —
MARANA 'RE_CliDRAESO msg
7 MEDIODIA RE(;IFJKI:ESO coavas
L RECI:I,!AESO CrTm
e -
TARDE RE(':-%AESO gg'g;::




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TRAYECTORIA| PERIODO | SENTIDO | TIEMPOS RESTANTE 1999
MARANA ﬁ_é_%so St
9 e TE%‘ESO 33332
S “R_E;;__?:}sso e
MARANA |- s OB
10 | mebiopia RE(;I:!AESO e
TARDE LTE(ERESO Soisos
MARANA |- crees e
11 | mepiooi |-eiiss 20:30:50
TARDE ﬁc'g;so S
MARANA |- s o0:20:55
PR [y —
TARDE |-eress 0028:17
MARANA |- s 00:20:53
13 | mepiooia ne_ct:a;so ;‘3:;3:32
TARDE |-eness S0a150
MARANA |- e 0027.03
e e ooi2e:ss
TARDE |eshess sozea1
MANANA |-espees 202810
15 MEDIODIA RE(';;‘:ESQ m-::
TARDE 'ﬁé%eeso 3333




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA cIvIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

B ————————————————————

TIEMPOS DE RECORRIDO FEBRERO 2007

TRAYECTORIA] PERIODO | SENTIDO i e
o 1 - 02532 3 B 5 3 TOTAL
00:41:12 1:05. 00:38:28 48
MARANA |- S RESO | 010300 | 004218 | 01:0621 m:f;
IDA 00:44:18 00:42:50 00:43:28 A3

1 MEDIODIA |- EGRESO | 0059:17 | 00:4546 | 004141 3;:;::
TARDE IDA 00:4648 | 00:4658 | 005231 00:48:46
REGRESO | 00:50:30 00:55:55 00:57:38 00:54:41

MANANA IDA 00:20:59 00:22:08 00:18:33 00:20:31 00:17:20 00:23:06 00:20:26
REGRESO 00:24:07 00:23:20 00:18:07 00:32:05 00:18:11 00:23:10

2 MEDIODIA IDA 00:24:16 00:24:11 00:24:30 00:22:50 00:22:02 00:19:27 00:22:53
REGRESO 00:23:14 00:24:46 00:21:47 00:23:08 00:21:43 00:22:16 00:22:49

TARDE IDA 00:27:15 00:28:06 002123 | 0025:20 00:22:43 0023:19 | 00:24:41
REGRESO 00:16:02 00:23:54 00:25:44 00:22:10 00:22:09 00:22:50 00:22:08
MARANA DA 00:19:52 00:22:57 00:24:15 00:22:10 00:23:21 00:21:50 00:22:24
REGRESO 00:34:18 00:28:21 00:19:51 00:32:44 00:21:17 00:29:30 00:27:50
3 MEDIODIA IDA 00:22:00 002730 00:27:15 0025:04 0027:25 003008 | 00:26:34
REGRESO 00:26:33 00:27:31 00:28:20 00:29:52 00:23:40 00:26:11 00:27:01

TARDE IDA 00:28:13 00:30:11 00:23:35 00:23:56 00:26:45 00:32:04 00:27:27
REGRESO 00:24:10 00:25:16 00:26:43 00:27:32 00:25:52 00:23:00 00:25:26

MANANA IDA 00:29:13 00:29:30 00:26:45 00:31:26 00:31:31 00:27:22 00:29:18
REGRESO 00:30:32 00:32:00 00:38:38 00:23:00 00:27:48 00:30:09 00:30:21

4 MEDIODIA IDA 00:31:47 00:37:00 00:26:12 00:27:28 00:30:08 00:32:18 00:30:49
REGRESO 00:28:32 00:27:29 00:32:01 00:33:35 00:28:00 00:28:19 00:29:49

TARDE IDA 00:35:03 00:39:04 00:25:59 00:27:31 00:35:11 00:31:20 00:32:21
REGRESO 00:30:26 00:28:48 00:28:50 00:36:03 00:31:28 00:24:04 00:29:56

MARANA IDA 00:38:35 00:30:28 00:40:29 00:36:31
REGRESO 00:38:45 00:52:20 00:41:05 00:44:03

IDA 00:56:35 00:37:22 00:44:00 00:45:59

S | MEDIOOW | reso I oosese | oodese | 00433 00:43:01
TARDE IDA 00:52:10 00:39:43 00:45:15 00:45:43
REGRESO 00:53:28 00:46:35 00:55:03 00:51:42

o IDA 00:50:16 00:54:13 00:42:04 00:48:51

i REGRESO 00:53:53 00:59:41 00:45:52 00:53:09

IDA 00:49:32 00:54:26 00:44:07 00:49:22

6 NN REGRESO 00:54:06 00:50:57 00:44:57 00:50:00
REGRESO 00:50:37 00:56:00 00:45:13 00:50:37

MARANA IDA 00:31:00 00:37:45 00:33:32 00:46:00 00:29:03 00:32:13 00:34:56
REGRESO 00:36:20 00:44:08 00:40:14
7 MEDIODIA IDA 00:37:03 00:39:34 00:36:24 00:33:54 00:32:34 00:34:55 00:35:44
REGRESO 00:42:55 00:35:00 00:35:44 00:37:53
TARDE IDA 00:42:26 00:42:43 00:37:35 00:34:51 00:42:50 00:40:05
REGRESO 00:44:54 00:44:04 00:33:42 00:40:53

MARNANA IDA 00:37:00 00:42:35 00:34:45 00:31:00 00:34:49 00:36:02
REGRESO 00:47:30 00:37:27 00:45:00 00:43:19

8 MEDIODIA IDA 00:31:48 00:32.00 00:33:25 00:34:16 00:32:08 00:32:43
REGRESO | 00:41:13 00:33:50 00:33:55 00:36:19

TARDE IDA 00:37:06 00:39:29 00:34:40 00:44:27 00:35:42 00:38:00 00:38:14
REGRESO 00:38:00 00:39:45 00:33:20 00:37:02




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPOS DE RECORRIDO FEBRERO 2001

TRAYECTORIA| PERIODO SENTIDO 3 3 3 2 3 3 TOTAL
MARNANA IDA 00:51:44 00:39:22 00:34:30 00:29:00 00:43:32 00:39:38
REGRESO 00:29:05 00:26:49 00:27.08 00:32:50 00:30:53 00:29:21

9 MEDIODIA IDA 00:28:44 00:34:50 00:32:25 00:32:40 00:31:30 00:29:30 00:31:37
REGRESO 00:32:40 00:29:25 00:33:22 00:32:50 00:33:40 00:32:59 00:32:29

TARDE IDA 00:35:25 00:33:07 00:34:24 00:40:35 00:34:47 00:34:40 00:35:30

REGRESO 00:35:10 00:36:00 00:37:55 00:35:30 00:36:09

MANANA IDA 00:21:20 00:19:48 00:17:00 00:16:35 00:17:40 00:19:56 00:18:43
REGRESO 00:18:51 00:19:15 00:19:57 00:18:02 00:20:26 00:19:18

REGRESO 00:20:58 00:23:23 00:25:35 00:20:46 00:22:44 00:22:44 00:22:42

TARDE IDA 00:20:32 00:22:12 00:20:50 00:26:20 00:24:23 00:23:50 00:23:01

REGRESO 00:21:38 00:24:25 00:21:09 00:22:50 00:21:35 00:22:51 00:22:25

MANRANA IDA 00:46:07 00:39:55 00:44:39 00:42:37 00:39:29 00:42:33
REGRESO 00:54:03 00:45:19 00:38:44 00:46:02

REGRESO 00:41:44 00:36:35 00:37:13 00:38:12 00:38:30 00:38:35 00:38:28

' TARDE IDA 00:40:00 00:43:04 00:38:01 00:44:01 00:46:06 00:39:24 00:41:46
REGRESO 00:41:04 00:45:27 00:46:25 00:44:19

MANANA IDA 00:25:37 00:37:20 00:34:50 00:37:40 00:27:59 00:28:26 00:31:59
REGRESO 00:30:00 00:30:27 00:30:01 00:31:17 00:31:20 00:30:37

1 2 MEDIODIA IDA 00:28:10 00:31:.08 00:31:06 00:33:46 00:21:00 00:28:56 00:29:01
REGRESO 00:30:51 00:30:19 00:28:46 00:26:26 00:22:50 00:31:42 00:28:29

TARDE |— IDA 00:31:13 00:30:40 00:32:31 00:35:06 00:28:42 00:30:34 00:31:28

REGRESO 00:36:04 00:33:13 00:29:34 00:29:30 00:33:55 00:33:55 00:32:42

MANANA IDA 00:26:30 00:27:42 00:20:36 00:30:20 00:29:51 00:29:51 00:27:28
REGRESO 00:28:15 00:28:53 00:24:00 00:29:26 00:27:02 00:27:49 00:27:34

1 3 MEDIODIA IDA 00:23:30 00:28:43 00:24:40 00:23:49 00:26:27 00:25:26
REGRESO 00:28:53 00:25:20 00:24:14 00:31:40 00:22:58 00:26:37

TARDE IDA 00:27:14 00:35:41 00:31:00 00:27:05 00:29:40 00:33:52 00:30:45

REGRESO 00:28:27 00:26:38 00:26:45 00:23:36 00:26:01 00:29:48 00:26:52

MARANA IDA 00:33:20 00:30:30 00:36:20 00:51:15 00:37:50 00:46:50 00:39:21
REGRESO 00:45:50 00:38:45 00:34:22 00:34:33 00:38:23

1 4 MEDIODIA IDA 00:31:30 00:33:26 00:40:35 00:43:19 00:40:00 00:39:15 00:38:01
REGRESO 00:43:40 00:39:00 00:30:15 00:34:20 00:36:49

TARDE IDA 00:33:36 00:31:30 00:39:03 00:45:00 00:40:00 00:43:20 00:38:45

REGRESO 00:44:55 00:40:00 00:38:03 00:32:05 00:38:46

MARNANA IDA 00:40:39 00:39:27 00:31:59 00:34:24 00:35:55 00:43:08 00:37:35
REGRESO 00:35:50 00:39:46 00:46:48 00:33:50 00:39:04

1 5 MEDIODIA IDA 00:35:22 00:37:40 00:36:56 00:37:57 00:34:15 00:37:15 00:36:34
REGRESO 00:43:57 00:35:16 00:36:28 00:42:00 00:39:25

TARDE IDA 00:36:51 00:35:30 00:44:55 00:36:46 00:40:29 00:38:54

REGRESO 00:42:43 00:39:10 00:42:20 00:41:24




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TRAYECTORIA| PERIODO | SENTIDO - > DEMORAS FEBRERO 2001
- IDA 00:10:03 00:26:55 00'038 43 = : d S
MANANA | -REGRESO | 00-13:14 | 000731 | 003441 g;::;;;
IDA 00:11:03 00:04:45 00:12:06 09-
1 MEDIODIA |-REGRESO | 000947 | 00:13.47 | 000948 3:;::;;:
IDA 00:16:38 00:13:04 00:15:57 T
TARDE REGRESO 00:10:02 00:24:31 00:23:24 3:: ::
MARANA IDA 000505 | 000437 | 000530 | 00:02:16 | 000606 | 00:0436 | 00:04:42
REGRESO | 00:07:58 00:05:30 00:02:40 00:17:00 00:03:38 00:07:21
2 MEDIODIA | DA 000203 | 000428 | 000528 | 00:0404 | 000226 | 000226 | 00:03:29
REGRESO 00:03:08 00:05:49 00:04:33 00:04:22 00:03:57 00:06:47 00:04:46
TARDE IDA 00:06:46 | 00.09:48 | 000530 | 000630 | 000421 00:04:47 | 00:06:17
REGRESO | 00:06:53 00:05:39 00:05:54 00:05:03 00:04:59 00:04:39 00:05:31
MARANA IDA 00:03:04 00:03:43 00:06:18 00:03:54 00:05:18 00:04:19 | 00:04:26
REGRESO 00:13:25 00:07:39 00:02:30 00:10:19 00:03:26 00:08:11 00:07:35
3 MEDIODIA IDA 00:05:37 00:06:37 00:07:10 00:04:36 00:06:57 00:10:36 00:06:55
REGRESO 00:07:21 00:07:34 00:07:05 00:07:03 00:04:17 00:05:11 00:06:25
TARDE IDA 00:10:07 00:09:37 00:06:09 00:04:51 00:08:26 00:08:18 00:07:55
REGRESO 00:05:45 00:06:04 00:07:28 00:07:10 00:05:24 00:04:47 00:06:06
MARANA IDA 00:08:22 00:08:22 00:07:14 00:11:36 00:12:29 00:09:10 00:09:32
REGRESO 00:10:14 00:11:27 00:15:33 00:04:48 00:07:36 00:09:19 00:09:50
4 MEDIODIA IDA 00:10:12 00:17:15 00:06:20 00:07:17 00:08:22 00:08:54 00:09:43
REGRESO 00:07:35 00:07:25 00:09:28 00:12:37 00:09:31 00:08:04 00:09:07
TARDE IDA 00:15:33 00:19:28 00:04:50 00:07:07 00:12:31 00:06:24 00:10:59
REGRESO 00:10:08 00:07:44 00:06:59 00:13:53 00:11:12 00:03:05 00:08:50
o IDA 00:07:05 0.3:49 00:08:22 00:07:44
MANANA REGRESO 00:10:22 00:18:.52 00:10:54 00:13:23
IDA 00:22:16 00:08:58 00:10:26 00:13:53
5 M REGRESO 00:09:23 00:13:01 00:11:37 00:11:20
TARDE IDA 00:20:05 00:11:02 00:11:46 00:14:18
REGRESO 00:21:40 00:15:14 00:24:39 00:20:31
NANA IDA 00:11:48 00:10:55 00:08:56 00:10:33
e REGRESO 00:10:57 00:18:09 00:08:54 00:12:40
IDA 00:07:28 00:14:28 00:09:21 00:10:26
6 MEEROO REGRESO | 00:13:15 00:14:18 00:10:42 00:12:45
TARDE IDA 00:09:57 00:11:14 00:10:07 00:10:26
REGRESO 00:10:59 00:23:21 00:36:46 00:23:42
MANANA IDA 00:05:52 00:09:59 00:06:06 00:14:05 00:05:24 00:06:13 00:07:57
REGRESO 00:07:56 00:14:42 00:11:18
7 MEDIODIA IDA 00:07:36 00:10:58 00:08:42 00:06:37 00:04:55 00:07:53 00:07:47
REGRESO | 00:10:42 00:08:32 00:07:44 00:08:59
TARDE IDA 00:13:12 00:08:21 00:09:00 00:07:41 00:14:11 00:10:29
REGRESO | 00:1229 00:14:31 00:06:32 00:11:11
MARANA IDA 00:11:33 00:09:04 00:09:34 00:05:59 00:08:42 00508':58
REGRESO 00:18:09 00:07:50 00:14:30 z:;:-i:
IDA 00:08:15 00:06:32 00:05:54 00:07:45 00:05:39 :06:
8 MEDIODIA IR EGRESO | 001219 | 000603 | 000600 - - :g=::=:;
IDA 00:10:14 00:10:38 00:08:18 00:15:33 :09: :10: :10:
s REGRESO | 00:11:02 00:09:01 00:06:18 00:08:47




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

DEMORAS FEBRERO 2001
TRAYECTORIA] PERIODO | SENTIDO 1 2 3 % 3 - TOTAL
MARANA IDA 00:18:19 00:10:47 00:10:29 00:04:36 00:12:09 00:11:16
REGRESO 00:06:08 00:04:37 00:05:01 00:08:51 00:08:12 00:06:34
9 MEDIODIA IDA 00:06:05 00:06:50 00:09:12 00:07:03 00:08:02 00:06:25 00:07:16
REGRESO 00:06:05 00:05:50 00:07:42 00:09:39 00:08:53 00:11:15 00:08:14
TARDE IDA 00:08:44 00:08:20 00:10:05 00:10:25 00:11:51 00:11:15 00:10:07
REGRESO 00:07:54 00:10:36 00:09:50 00:08:52 00:09:18
MARANA IDA 00:05:40 00:06:36 00:03:19 00:02:25 00:03:09 00:03:09 00:04:03
REGRESO 00:05:12 00:05:51 00:05:07 00:03:57 00:05:21 00:05:06
1 o MEDIODIA IDA 00:08:23 00:06:19 00:05:45 00:06:31 00:08:52 00:07:06 00:07:09
REGRESO 00:04:22 00:06:53 00:08:26 00:06:35 00:06:16 00:06:16 00:06:28
TARDE IDA 00:04:15 00:06:30 00:05:24 00:08:11 00:08:38 00:06:15 00:06:32
REGRESO 00:05:21 00:07:16 00:05:30 00:06:41 00:05:19 00:05:01 00:05:51
MANANA IDA 00:15:20 00:13:17 00:16:07 00:14:47 00:12:25 00:14:23
REGRESO 00:16:48 00:15:31 00:10:40 00:14:20
1 1 MEDIODIA IDA 00:08:24 00:07:03 00:08:38 00:09:56 00:06:25 00:07:28 00:07:59
REGRESO 00:11:47 00:08:41 00:08:16 00:09:36 00:07:45 00:10:16 00:09:24
TARDE IDA 00:09:42 00:13:52 00:08:16 00:14:45 00:14:16 00:08:57 00:11:38
REGRESO 00:12:24 00:12:38 00:14:21 00:13:11
MANANA IDA 00:06:17 00:19:14 00:13:54 00:17:17 00:06:54 00:07:34 00:11:52
REGRESO 00:13:53 00:08:13 00:08:15 00:08:55 00:11:51 00:10:13
12 MEDIODIA IDA 00:10:11 00:08:02 00:08:22 00:10:06 00:01:57 00:07:47 00:07:44
REGRESO 00:11:11 00:12:25 00:08:44 00:06:20 00:01:35 00:09:07 00:08:14
TARDE IDA 00:09:23 00:08:02 00:09:28 00:11:04 00:08:10 00:10:14 00:09:23
REGRESO 00:17:11 00:11:33 00:09:13 00:08:29 00:09:12 00:17:16 00:12:09
MARNANA IDA 00:05:21 00:06:49 00:03:12 00:09:32 00:05.07 00:05:05 00:05:51
REGRESO 00:06:39 00:08:28 00:04:27 00:08:54 00:06:18 00:04:35 00:06:34
1 3 MEDIODIA IDA 00:05:06 00:08:01 00:04:29 00:03:59 00:08:10 00:05:57
REGRESO 00:07:37 00:05:39 00:04:52 00:11:39 00:03:42 00:06:42
TARDE IDA 00:10:38 00:10:38 00:10:02 00:07:29 00:11:02 00:13:11 00:10:30
REGRESO 00:07:24 00:04:39 00:06:36 00:05:31 00:07:00 00:06:59 00:06:21
MARANA IDA 00:23:01 00:05:36 00:06:15 00:18:01 00:11:03 00:18:10 00:13:41
REGRESO 00:01:03 00:10:36 00:06:14 00:07:29 00:06:20
1 4 MEDIODIA IDA 00:05:59 00:10:52 00:08:59 00:07:16 00:11:08 00:05:42 00:08:19
REGRESO 00:11:23 00:09:54 00:04:48 00:05:40 00:07:56
TARDE IDA 00:09:00 00:06:06 00:03:46 00:08:31 00:11:50 00:05:57 00:07:32
REGRESO 00:24:47 00:08:03 00:09:57 00:03:51 s 00:11:55
MARNANA IDA 00:15:17 00:27:12 00:05:06 00:08:54 00:10:03 00:09:08 00:12:37
REGRESO 00:08:35 00:14:53 00:21:28 00:06:21 00:12:49
1 5 MEDIODIA IDA 00:09:46 00:11:29 00:11:02 00:10:52 00:06:11 00:07:21 00:09:27
REGRESO 00:14:23 00:08:34 00:10:17 00:11:36 00:11:13
TARDE IDA 00:08:49 00:08:47 00:13:10 00:09:53 00:12:08 00:10:34
REGRESO 00:10:13 00:13:53 00:10:38 00:11:356




DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

TIEMPOS DE RECORRIDO JUNIO 2001

TRAYECT! PERIODO | SENTIDO 7 3 3 r s 3 ~ToTAL |
MARANA IDA 00:32:33 00:48:02 00:35:11 00:38:35
REGRESO 00:51:21 00:37:54 00:46:31 00:45:15
IDA 00:37:51 00:48:02 00:39:23 00:41:45
1 S REGRESO 00:39:44 00:42:44 00:43:09 00:41:52
TARDE IDA 00:39:02 00:42:41 00:39:23 00:40:22
REGRESO | 00:52:47 00:54:00 00:53:24
MARNANA IDA 00:22:34 00:26:29 00:22:26 00:26:50 00:21:14 00:29:50 00:24:54
REGRESO 00:34:00 00:23:21 00:26:38 00:25:24 00:27:21
2 MEDIODIA IDA 00:27:03 00:30:38 00:19:58 00:21:52 00:24:21 00:25:39 00:24:55
REGRESO 00:27:48 00:24:55 00:22:52 00:25:12
TARDE IDA 00:30:30 00:30:30 00:25:49 00:30:37 00:25:56 00:27:18 00:28:27
REGRESO 00:26:45 00:31:40 00:24:40 00:27:42
MANANA IDA 00:24:05 00:24:02 00:28:00 00:27:32 00:23:00 00:24:15 00:25:09
REGRESO 00:28:52 00:27:00 00:27:08 00:28:57 00:28:05 00:28:00
3 MEDIODIA IDA 00:31:22 00:37:40 00:35:49 00:33:31 00:29:58 00:28:10 00:32:45
REGRESO 00:33:51 00:32:10 00:25:10 00:33:01 00:27:18 00:30:18
TARDE IDA 00:27:20 00:30:12 00:30:32 00:30:13 00:25:10 00:25:01 00:28:05
REGRESO 00:26:53 00:30:36 00:30:46 00:24:46 00:28:15
MANANA IDA 00:25:15 00:26:54 00:24:30 00:27:38 00:25:55 00:26:00 00:26:02
REGRESO 00:24:03 00:25:04 00:27:37 00:27:00 00:27:53 00:24:58 00:26:06
4 MEDIODIA IDA 00:26:34 00:29:58 00:25:21 00:30:01 00:30:58 00:26:45 00:28:16
REGRESO 00:28:36 00:24:17 00:28:04 00:33:12 00:30:31 00:28:00 00:28:47
TARDE IDA 00:26:00 00:29:14 00:27:36 00:28:54 00:26:55 00:28.09 00:27:48
REGRESO 00:27:42 00:28:16 00:26:02 00:29:57 00:30:06 00:28:09 00:28:22
MARNANA IDA 00:37:39 00:51:25 00:32:28 00:35:12 00:38:40 00:47:36 00:40:30
REGRESO 00:33:28 00:46:50 00:33:50 00:38:03
5 MEDIODIA IDA 00:43:27 00:46:43 00:40:14 00:38:20 00:40:30 00:39:00 00:41:22
REGRESO 00:42:04 00:45:37 00:40:18 00:42:40
TARDE IDA 00:42:50 00:44:23 00:42:02 00:45:56 00:44:20 00:43:54
REGRESO 00:49:40 00:46:20 00:47:36 00:47:52
MARANA IDA 00:47:56 00:49:51 00:49:58 00:46:46 00:45:48 00:45:08 00:47:34
REGRESO 00:53:25 00:47:39 00:54:11 00:51:45
6 MEDIODIA IDA 00:53:.02 00:45:54 00:54:50 00:45:40 00:50:44 00:50:02
REGRESO 00:50:00 00:46:21 00:54:21 00:50:14
TARDE IDA 00:47:56 00:46:35 00:49:45 00:46:03 00:47:22 00:47:32
REGRESO 00:50:56 00:46:17 00:55:16 00:50:50
MARANA IDA 00:34:19 00:39:30 00:30:01 00:35:04 00:38:25 00:38:50 00:36:01
REGRESO 00:32:41 00:33:20 00:37:58 00:34:40
7 MEDIODIA IDA 00:36:48 00:38:52 00:35:02 00:37:25 00:40:15 00:37:40 00:37:40
REGRESO 00:33:59 00:37.02 00:37:55 00:36:19
TARDE IDA 00:40:02 00:40:19 00:42:05 00:41:16 00:40:55
REGRESO 00:42:15 00:40:14 00:46:03 00:42:51
o IDA 00:41:16 00:43:22 00:46:18 00:43:39
MARANA REGRESO 00:49:40 00:42:29 00:47:58 00:46:42
IDA 00:36:49 00:39:40 00:40:10 00:38:53
8 SRR REGRESO 00:44:50 00:41:58 00:42:16 00:43:01
TARDE IDA 00:47:17 00:38:56 00:39:34 00:41:56
REGRESO 00:44:30 00:46:38 00:48:04 00:46:24




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPOS DE RECORRIDO JUNIO 2001

TRAYECTORIA] PERIODO | SENTIDO :

Ty — 00;005 4 5 5 TOTAL
MANANA |- EeRESO | 003027 | 003821 | Oozsos | oo ——00106 | 004215 ﬁzﬁﬁ

IDA 00:37:33 00:28:57 00:32:18 00:36: -34- 7 —aa-
9 MEDIODIA I W 7 i e 36:01 00:34:38 00:33:.05 gg::

IDA 00:34:42 00:32:35 00:33:20 :38: 40 T
TARDE | REGRESO | 003955 | 004152 | 004502 e x:::;
MARNANA IDA 00:19:24 00:18:43 00:18:17 00:18:12 00:18:18 00:19:26 00:18:53
REGRESO 00:18:25 00:18:31 00:19:59 00:19:42 00:18:32 00:17:37 00:18:48
10 | meoiobia IDA 0024:48 | 002349 | 002237 | 002408 | 002338 | 002530 | 00:24:05
REGRESO 00:24:15 00:25:21 00:28:06 00:22:25 00:26:37 00:25:39 00:25:24
TARDE IDA 002300 | 0027:42 | 00:19:11 | 002535 | 002321 | 0026:14 | 00:24:11
REGRESO 00:20:11 00:22:32 00:26:26 00:22:28 00:22:58 00:22:55
MANANA IDA 00:52:39 00:41:50 00:50:59 00:48:29
REGRESO 00:44:02 00:48:00 00:40:00 00:44:01
IDA 00:49:39 00:43:49 00:41:40 00:45:03
11 MEDIODIA |- FGRESO | 004359 | 004231 00.39:55 00:42:08
TARDE IDA 00:49:36 00:47:59 00:52:40 00:50:05
REGRESO 00:45:05 00:51:18 00:47:28 00:47:57
MARNANA IDA 00:31:55 00:33:54 00:30:08 00:29:186 00:25:54 00:35:55 00:31:10
REGRESO 00:33:33 00:35:24 00:29:14 00:27:05 00:30:53 00:31:14
1 2 MEDIODIA IDA 00:30:20 00:28:39 00:33:38 00:33:17 00:29:01 00:28:46 00:30:37
REGRESO 00:32:13 00:30:57 00:27:32 00:33:26 00:29:02 00:30:38
TARDE IDA 00:27:53 00:36:08 00:33:48 00:30:38 00:30:14 00:31:44
REGRESO 00:33:21 00:35:00 00:36:39 00:33:37 00:34:39
MARANA IDA 00:25:09 00:29:04 00:22:10 00:19:38 00:23:50 00:23:58
REGRESO 00:29:09 00:31:25 00:25:27 00:24:56 00:24:45 00:27:08
1 3 MEDIODIA IDA 00:31:31 00:26:19 00:31:45 00:31:00 00:27:24 00:29:36
REGRESO 00:26:46 00:26:23 00:24:35 00:26:45 00:26:07
TARDE IDA 00:24:32 00:32:09 00:27:57 00:24:03 00:27:10
REGRESO 00:32:08 00:27:35 00:29:30 00:29:44
MARNANA IDA 00:22:24 00:27:22 00:23:50 00:31:00 00:19:03 00:22:53 00:24:25
REGRESO 00:23:23 00:20:12 00:30:48 00:24:48
1 4 MEDIODIA IDA 00:27:42 00:29:25 00:31:00 00:29:03 00:22:21 00:18:57 00:26:25
REGRESO 00:20:47 00:20:43 00:30:20 00:23:57
TARDE IDA 00:31:00 00:34:38 00:29:05 00:36:06 00:19:03 00:30:32 | 00:30:04
REGRESO 00:25:57 00:27:16 00:29:03 00:27:25
IDA 00:42:00 00:40:28 00:42:32 00:41:40
MARANA REGRESO | 00:44:10 00:43:05 00:43:48 3:;;

IDA 00:49:42 00:52:11 00:49:28 UL
15 | mepiooia REGRESO | 004648 | 0052:15 | 00:46:05 00:48:23
TARDE IDA 00:52:39 00:41:30 00:46:10 00348548
REGRESO 00:50:08 00:49:32 00:45:32 00:48:24




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

SENTIDO DEMORAS JUNIO 2001
1 2 3 4 5 6 TOTAL
IDA 00:03:22 00:14:58 00:05:20 00:07:53
REGRESO | 00:20:34 00:07:42 00:13:03 00:13:48
IDA 00:07:31 00:09:57 00:08:22 00:08:37
pET- REGRESO 00:07:16 00:13:12 00:14:04 00:11:31
TARDE IDA 00:08:40 00:09:24 00:07:54 00:08:39
REGRESO | 00:23:31 00:16:59 00:20:15
MARANA IDA 00:03:16 00:06:35 00:04:57 00:10:02 00:03:01 00:11:33 00:06:34
REGRESO 00:16:36 00:04:17 00:08:17 00:07:22 00:09:08
MEDIODIA IDA 00:06:19 00:09:05 00:04:16 00:06:29 00:06:00 00:06:54 00:06:30
REGRESO 00:09:01 00:04:20 00:05:49 00:06:23
TARDE IDA 00:07:45 00:08:15 00:07:45 00:12:57 00:06:57 00:08:50 00:08:45
REGRESO 00:06:08 00:12:39 00:06:55 00:08:34
MARANA IDA 00:02:39 00:07:20 00:06:17 00:07:44 00:02:44 00:05:18 00:05:21
REGRESO 00:05:45 00:05:25 00:05:55 00:09:26 00:04:33 00:06:13
MEDIODIA IDA 00:06:59 00:05:04 00:13:09 00:11:56 00:08:31 00:06:34 00:08:42
REGRESO 00:10:41 00:08:48 00:07:05 00:10:32 00:05:54 00:08:36
TARDE IDA 00:09:10 00:10:33 00:09:43 00:05:18 00:05:10 00:01:53 00:06:58
REGRESO 00:04:49 00:07:42 00:09:42 00:04:27 00:06:40
MANANA IDA 00:05:36 00:07:31 00:04:12 00:06:44 00:05:31 00:05:26 00:05:50
REGRESO 00:04:31 00:04:59 00:06:44 00:05:52 00:07:07 00:03:42 00:05:29
MEDIODIA IDA 00:06:02 00:08:44 00:04:02 00:10:27 00:09:34 00:05:38 00:07:24
REGRESO 00:08:33 00:03:41 00:06:24 00:10:32 00:09:25 00:07:53 00:07:45
TARDE IDA 00:05:16 00:07:59 00:05:59 00:08:53 00:06:46 00:05:36 00:06:45
REGRESO 00:04:31 00:09:06 00:04:39 00:07:52 00:09:49 00:07.57 00:07:19
MARANA IDA 00:06:50 00:15:53 00:02:47 00:06:59 00:07:43 00:09:51 00:08:20
REGRESO 00:04:34 00:10:45 00:04:24 00:06:34
MEDIODIA IDA 00:10:37 00:11:57 00:09:15 00:06:59 00:08:30 00:06:31 00:08:58
REGRESO 00:08:34 00:09:19 00:08:14 00:08:42
TARDE IDA 00:08:46 00:10:54 00:08:53 00:10:45 00:11:07 00:10:05
REGRESO 00:13:34 00:10:32 00:14:34 00:12:53
MANANA IDA 00:12:32 00:16:26 00:15:32 00:11:40 00:11:28 00:12:38 00:13:23
REGRESO 00:18:19 00:15:54 00:18:52 00:17:42
MEDIODIA IDA 00:16:59 00:12:06 00:15:48 00:11:41 00:14:07 00:14:08
REGRESO 00:14:21 00:12:33 00:20:02 00:15:39
TARDE IDA 00:10:05 00:12:47 00:14:23 00:11:07 00:12:57 00:12:16
REGRESO 00:16:22 00:13:32 00:19:57 00:16:37
MARANA IDA 00:05:06 00:07:19 00:04:13 00:08:22 00:07:36 00:10:12 00:07:08
REGRESO 00:05:11 00:05:36 00:09:20 00:06:42
MEDIODIA IDA 00:06:05 00:09:31 00:04:57 00:09:34 00:09:19 00:07:15 00:07:47
REGRESO 00:04:39 00:06:26 00:08:19 00:06:28
TARDE IDA 00:09:42 00:09:49 00:11:12 00:07:43 00:09:36
REGRESO 00:06:57 00:09:20 00:12:23 00:09:33
NANA IDA 00:09:30 00:14:03 00:15:34 00:13:02
A REGRESO 00:19:42 00:13:27 00:17:48 00:16:59
IDA 00:08:56 00:12:23 00:09:31 00:10:17
MEDIODIA [REGRESO | 001536 | 00.10:40 | 001428 00:13:35
TARDE IDA 00:16:21 00:11:36 00:09:57 00:12:38
REGRESO 00:14:53 00:16:21 00:19:45 00:17:00




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

SENTIDO DEMORAS JUNIO 2001
1 2 3 4 5

IDA 00:08:30 00:11:30 00:08:49 -08: N P oo
REGRESO | 00:08:03 00:14:23 00:06:31 X082 | 00084 L z;:::

IDA 00:14:43 00:06:32 00:09:03 00:11- 1 : —_—
REGRESO | 00:1308 00:1021 00:11229 = X s :::::

IDA 00:09:53 00:07:50 00:10:03 00:15:01 18: 19
TARDE | REGRESO | 0011520 | 001722 | 002353 S z::;:
MANANA IDA 00:04:21 00:04:20 00:04:25 00:04:45 00:04:50 00:05:39 | 00:04:43
REGRESO 00:04:30 00:04:24 00:05:58 00:06:07 00:04:40 00:03:43 00:04:54
1 0 MEDIODIA IDA 00:10:25 00:10:16 00:06:35 00:09:39 00:09:29 00:10:59 00:09:34
REGRESO | 00:09:08 00:10:26 00:13:36 00:09:30 00:11:13 00:10:55 00:10:48
TARDE IDA 00:08:30 00:13:07 00:04:44 00:10:11 00:08:52 00:12:58 00:09:44
REGRESO | 000522 | 00:08:16 | 00:11:16 | 00:08:49 | 00:0820 00:08:19
MARANA IDA 00:17:24 00:07:37 00:14:39 00:13:13
REGRESO 00:08:43 00:12:20 00:03:38 00:08:14

IDA 00:13:02 00:10:11 00:08:55 :10:
1 1 MEDIODIA I REGRESG | oo0esz | 001154 | 000702 ::;::
TARDE IDA 00:13:01 00:13:53 00:19:52 00:15:35
REGRESO | 00:09:32 00:17:02 00:13:.09 00:13:14
MARANA IDA 0009:13 | 00:11:05 | 0007:55 | 00:0807 | 00:05:18 | 00:12:110 | 00:08:58
REGRESO 00:12:03 00:12:51 00:08:47 00:05:18 00:09:38 00:09:43
1 2 MEDIODIA IDA 00:07:55 00:06:03 00:10:42 00:10:19 00:07:42 00:07:37 00:08:23
REGRESO 00:08:42 00:09:45 00:07:41 00:10:21 00:07:16 00:08:45
TARDE IDA 00:06:42 00:11:24 00:10:17 00:08:53 00:09:29 00:09:21
REGRESO 00:07:49 00:11:30 00:11:22 00:09:50 00:10:08
MARNANA IDA 00:05:45 00:08:29 00:03:42 00:03:29 00:06:32 00:05:35
REGRESO | 00:07:13 00:08:15 00:07:42 00:07:23 00:05:57 00:07:18
1 3 MEDIODIA IDA 00:11:10 00:07:11 00:12:11 00:12:22 00:09:17 00:10:26
REGRESO 00:05:16 00:08:15 00:06:14 00:05:27 00:06:18
REGRESO 00:11:04 00:09:11 00:09:44 00:10:00
MARNANA IDA 00:03:34 00:05:54 00:04:43 00:10:05 00:05:15 00:04:55 00:05:44
REGRESO 00:07:25 00:05:10 00:08:38 00:07:04
1 4 MEDIODIA IDA 00:07:31 00:07:51 00:09:23 00:06:22 00:03:45 00:01:48 00:06:07
REGRESO 00:04:33 00:03:37 00:08:32 00:05:34
TARDE IDA 00:08:15 00:10:19 00:07:50 00:12:18 00:02:02 00:03:43 00:07:25
REGRESO 00:09:11 00:08:58 00:06:26 00:08:12
NANA IDA 00:06:55 00:09:17 00:09:17 00:08:30
o REGRESO 00:12:21 00:10:41 00:12:40 00:11:54
IDA 00:13:27 00:18:18 00:18:21 00:16:42
18 | meooou || oes | veiair 00:13:16
TARDE IDA 00:15:21 00:09:17 00:14:52 00:13:10
REGRESO | 00:13:35 00:18:25 00:15:51 00:15:57




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPOS DE RECORRIDOOCTUBRE 2001

S 1 2 3 4 5 [} TOTAL

IDA 00:35:31 00:53:00 00:40:00 00:34:03 00:35:37 00:39:40

REGRESO 00:33:30 00:29:02 00:36:29 00:33:10 00:33:03

9 MEDIODIA IDA 00:35:58 00:38:48 00:36:07 00:38:30 00:34:31 00:36:47
REGRESO 00:39:43 00:32:28 00:35:52 00:39:37 00:36:55

TARDE IDA 00:36:52 00:50:05 00:40:16 00:42:24

REGRESO 00:43:18 00:36:03 00:40:21 00:53:40 00:43:20

MARANA IDA 00:19:15 00:19:43 00:18:12 00:23:24 00:20:35 00:20:14
REGRESO 00:18:58 00:17:43 00:18:33 00:20:29 00:18:28 00:18:50

1 0 MEDIODIA ||2A 00:26:20 00:26:25 00:23:52 00:27:26 00:23:48 00:25:34
REGRESO 00:27:50 00:28:40 00:33:40 00:26:25 00:28:52 00:29:06

TARDE IDA 00:26:10 00:29:40 00:26:03 00:27:30 00:27:21

REGRESO 00:31:01 00:27:15 00:31:54 00:35:54 00:31:31

MARANA IDA 00:49:48 00:59:37 00:49:48 00:53:04
REGRESO | 00:47:17 00:45:01 00:42:32 00:44:57

IDA 00:47:01 00:42:08 00:49:01 00:46:03

1 1 MESIAN REGRESO | 00:47:45 00:41:57 00:43:10 00:44:17
TARDE IDA 00:57:29 00:52:50 01:04:05 00:58:08

REGRESO | 00:47:20 00:49:50 00:45:43 00:47:38

MARNANA IDA 00:22:05 00:40:42 00:31:28 00:33:12 00:30:56 00:30:40 00:31:30

REGRESO 00:27:18 00:27:03 00:31:07 00:30:41 00:29:32 00:29:08

1 2 MEDIODIA IDA 00:28:27 00:31:18 00:31:37 00:30:11 00:30:11 00:30:21
REGRESO 00:32:07 00:32:12 00:27:40 00:30:38 00:30:39

TARDE IDA 00:36:10 00:32:38 00:30:58 00:36:17 00:34:50 00:34:11

REGRESO 00:40:30 00:33:54 00:37:40 00:42:47 00:38:43

MARNANA IDA 00:20:00 00:28:35 00:20:49 00:27:09 00:40:04 00:27:57 00:27:26
REGRESO 00:29:21 00:23:47 00:26:38 00:29:55 00:26:12 00:26:05 00:27:00

1 3 MEDIODIA IDA 00:25:10 00:27:48 00:26:30 00:24:53 00:25:40 00:26:00
REGRESO 00:32:15 00:27:00 00:29:08 00:28:40 00:28:39 00:24:55 00:28:26

TARDE IDA 00:26:15 00:38:30 00:32:10 00:28:38 00:28:06 00:28:09 00:30:18

REGRESO 00:33:36 00:30:32 00:32:12 00:31:51 00:32:04 00:33:53 00:32:21

MARANA IDA 00:48:27 00:52:35 00:44:50 00:48:37

REGRESO | 00:35:42 00:34:09 00:34:20 00:34:44

1 4 MEDIODIA |— IDA 00:48:08 00:50:00 00:46:02 00:48:03
REGRESO 00:36:08 00:36:52 00:35:13 00:36:04

TARDE IDA 01:01:51 00:46:50 00:54:20 00:54:20

REGRESO 00:41:59 00:47:28 00:39:01 00:42:49

MANANA IDA 00:49:08 00:42:31 00:43:56 00:45:12
REGRESO 00:41.25 00:46:21 00:46:02 00:44:38

1 5 MEDIODIA IDA 00:48:12 00:49:38 00:47:05 00:48:18
REGRESO 00:46:09 00:53:18 00:48:12 00:49:13

TARDE IDA 00:55:25 00:49:48 00:55:22 00:53:32

REGRESO 00:50:35 01:10:12 00:47:05 00:55.:57




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

DEMORAS OCTUBRE 2001

i 1 2 3 4 ~ 5 3 TOTAL
IDA 00:07:35 00:05:34 00:01:57 00:05:02
REGRESO 00:22:49 00:22:42 00:23:56 00:23:09
IDA 00:10:46 00:11:13 00:18:43 00:13:34
MEDIODIA REGRESO 00:07:14 00:10:29 00:08:04 00:08:36
TARDE IDA 00:22:46 00:40:13 00:36:34 00:33:11
REGRESO 00:10:51 00:10:25 00:06:03 00:09:06
MARANA IDA 00:04:12 00:06:54 00:04:48 00:05:15 00:07:49 00:08:24 00:06:14
REGRESO | 00:04:43 00:03:32 00:11:53 00:05:24 00:26:29 00:10:24
MEDIODIA IDA 00.05:36 00:08:02 00:06:22 00:05:24 00:06:26 00:08:10 00:06:40
REGRESO 00:06:23 00:05:48 00:06:23 00:07:10 00:06:45 00:06:08 00:06:26
TARDE | — IDA 00:07:44 00:07:14 00:09:33 00:12:30 00:13:56 00:16:48 00:11:18
REGRESO 00:10:04 00:04:55 00:15:55 00:11:33 00:10:37
MARANA | IDA 00:04:02 00:05:45 00:03:36 00:05:53 00:07:34 00:05:22
REGRESO 00:10:02 00:07:19 00:06:56 00:04:21 00:06:59 00:07:07
MEDIODIA IDA 00:15:36 00:07:45 00:04:39 00:07:15 00:02:25 00:04:38 00:07:03
REGRESO 00:05:08 00:03:58 00:05:31 00:03:17 00:04:18 00:04:28
TARDE IDA 00:08:35 00:09:19 00:04:45 00:16:15 00:09:43
REGRESO 00:05:04 00:05:05 00:04:51 00:05:39 00:05:10
MARANA IDA 00:08:53 00:08:56 00:06:16 00:02:58 00:06:41 00:06:45
REGRESO 00:03:51 00:08:01 00:08:34 00:07:49 00:07:04
MEDIODIA IDA 00:04:47 00:04:41 00:05:17 00:05:00 00:08:20 00:05:37
REGRESO 00:04:08 00:05:15 00:05:21 00:04:55
TARDE IDA 00:07:24 00:06:32 00:06:59 00:11:11 00:07:15 00:07:52
REGRESO 00:06:39 00:06:14 00:07:57 00:06:41 00:06:53
MANANA IDA 00:16:53 00:12:34 00:08:23 00:12:37
REGRESO 00:04:24 00:07:01 00:07:09 00:06:11
IDA 00:10:38 00:13:38 00:07:11 00:10:29
NEEDIOOIA REGRESO 00:07:37 00:08:03 00:09:19 00:08:40
TARDE IDA 00:13:39 00:15:32 00:08:52 00:12:41
REGRESO 00:14:17 00:20:43 00:20:00 00:18:20
MARANA IDA 00:11:50 00:19:37 00:14:34 00:15:20
REGRESO 00:16:20 00:20:32 00:21:23 00:19:25
IDA 00:10:31 00:14:54 00:14:09 00:13:11
METIOMA REGRESO 00:11:22 00:13:09 00:17:28 00:14:00
TARDE IDA 00:12:33 00:17:15 00:23:12 00:17:40
REGRESO 00:17:43 00:26:02 00:19:48 00:21:11
MARANA IDA 00:04:25 00:08:57 00:05:47 00:07:26 00:06:52 00:06:41
REGRESO 00:12:45 00:06:09 00:07:33 00:12:51 00:09:49

MEDIODIA | IPA 000401 | 000720 | 000743 | 000553 0008:13_|_00:06:32 |
REGRESO 00:06:55 00:06:06 00:08:17 00:07:31 00:07:12
TARDE IDA 00:07:53 00:10:40 00:07:33 00:08:41 00:08:33 00:08:40
REGRESO 00:08:05 00:05:42 00:05:20 00:06:22
MANANA IDA 00:04:57 00:13:29 00:11:22 00:09:17 00:09:46
REGRESO 00:22:49 00:22:40 00:19:49 00:21:58 00:21:49
MEDIODIA IDA 00:08:21 00:04:35 00:06:53 00:09:33 00:07:20
REGRESO 00:12:15 00:13:24 00:20:19 00:15:47 00:15:26
TARDE IDA 00:13:38 00:22:41 00:24:22 00:20:14
REGRESO 00:26:48 00:18:03 00:22:25




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

SENTIDO DEMORAS OCTUBRE 2001
1 2 3 4 5 - TOTAL
IDA 00:11:33 00:29:33 00:15:46 00:10:55 00:13:26 00:16:15
REGRESO 00:10:17 00:08:17 00:15:12 00:11:45 00:11:23
9 MEDIODIA IDA 00:11:15 00:13:51 00:10:26 00:16:19 00:10:16 00:12:25
REGRESO | 00:16:28 00:09:57 00:12:54 00:15:47 00:13:48
TARDE IDA 00:10:27 00:18:51 00:13:57 00:14:25
REGRESO | 00:20:46 00:13:04 00:15:30 00:28:14 00:19:24
MARNANA IDA 00:04:55 00:06:59 00:05:31 00:09:00 00:07:22 00:06:45
REGRESO | 00:03:32 00:05:28 00:04:11 00:06:38 00:03:31 00:04:40
10 | meoioow |24 001139 | 001124 | 00:08:45 | 001336 00:1003 | 00:11:08
REGRESO 00:12:39 00:10:35 00:18:43 00:11:04 00:11:26 00:12:53
TARDE IDA 00:08:48 00:13:22 00:08:17 00:11:49 00:10:34
REGRESO 00:15:05 00:11:17 00:14:48 00:20:26 00:15:24
o IDA 00:15:31 00:26:45 00:19:20 00:20:32
R REGRESO 00:15:15 00:15:00 00:11:55 00:14:03
IDA 00:12:02 00:10:18 00:16:32 00:12:57
1 1 SEEROTA REGRESO 00:13:37 00:11:17 00:12:33 00:12:29
' TARDE IDA 00:22:37 00:16:58 00:31:27 00:23:41
REGRESO 00:14:21 00:16:27 00:12:48 00:14:32
MANANA IDA 00:04:17 00:19:19 00:10:14 00:13:29 00:10:46 00:10:49 00:11:28
REGRESO 00:06:15 00:06:20 00:09:31 00:10:19 00:07:58 00:08:05
1 2 MEDIODIA IDA 00:09:12 00:08:58 00:11:23 00:08:24 00:11:57 00:09:59
REGRESO 00:10:41 00:10:21 00:06:58 00:08:13 00:09:03
TARDE IDA 00:10:46 00:09:04 00:08:33 00:11:06 00:11:10 00:10:08
REGRESO 00:12:25 00:09:58 00:10:24 00:13:37 00:11:36
MARANA IDA 00:03:03 00:06:45 00:04:02 00:06:43 00:18:24 00:07:30 00:07:44
REGRESO 00:06:44 00:03:37 00:05:59 00:09:20 00:05:54 00:06:10 00:06:17
1 3 MEDIODIA IDA 00:06:06 00:07:47 00:07:28 00:06:11 00:06:52 00:06:53
REGRESO 00:10:56 00:05:54 00:08:54 00:08:13 00:05:41 00:05:37 00:07:32
TARDE IDA 00:07:57 00:16:32 00:11:04 00:08:10 00:08:50 00:08:50 00:10:14
REGRESO 00:10:10 00:08:36 00:05:58 00:09:28 00:08:32 00:11:31 00:09:03
MANANA IDA 00:14:36 00:14:51 00:09:37 00:13:01
REGRESO | 00:04:30 00:03:54 00:04:05 00:04:10
IDA 00:10:59 00:12:02 00:09:44 00:10:55
1 4 METIODIA REGRESO 00:07:11 00:05:41 00:04:53 00:05:55
TARDE IDA 00:22:06 00:10:068 00:14:30 00:15:34
REGRESO | 00:10:03 00:09:17 00:05:46 00:08:2:
o IDA 00:16:37 00:11:41 00:10:03 00:12:4
NARARA REGRESO | 00:06:54 00:12:03 00:11:46 00:10:14
IDA 00:13:02 00:12:37 00:12:33 00:12:44
15 | meiooin REGRESO | 00.1157 | 00:17:59 | 00:1023 00:13:26
TARDE IDA 00:17:43 00:15:19 00:12:18 00:15:07
REGRESO 00:14:38 00:26:30 00:08:05 00:16:44




CAPITULO V

EVALUACION DEL SINTRAM

¥.3.2 Célculo del coeficiente de demoras

La obtencion del factor de demoras futuras se realizara mediante el uso del Highway
Capacity Software (HCS) para cada trayectoria, sentido y periodo del dia, con el cual se
obtendran el factor de demoras, que se denominara como Fycs,

Este software es la herramienta mas utilizada para definir el incremento de las
demoras que se tendran en el futuro, principalmente debidas al aumento del volumen de

transito en las intersecciones.

La obtencion se baso en los datos registrados en las 54 intersecciones maestras,
ubicadas como anteriormente se menciond. Cada trayectoria tiene en sus recorridos qué
cruzar varias de estas intersecciones (varian de 2 hasta 6 intersecciones por cada una de las

trayectorias).

Al Obtener de esta manera, un promedio de tiempos de demora en cada
trayectoria, periodo del dia y sentido del viaje, y al dividir el afio futuro entre el afio base se
obtendran los factores de demora que se aplicaran al procedimiento del Sistema de
Medicion.

La formula para obtener el factor es la siguiente:

DEMORAESTIMADAARorutuRO
DEMORAESTIMAD 4*RopAsE

FACTORDEDEMORAS 5 =




CAPITULO V

EVALUACION DEL SINTRAM

La siguiente tabla muestra la ubicacion de cada interseccion maestra, en las
trayectorias estudiadas, que serviran de base para la abtencidn de las demoras estimadas,
las cuales se muestran en las hojas siguientes; y, asi mismo, los formatos donde se obtienen

los factores de demoras nes.

En este trabajo, el afio base sera 1999 y el aiio futuro el 2001, entendiendo como un
futuro para cada uno de los estudios realizados en el aio 2001.
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Municipio.-

UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL

DIVISION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"
Monterrey, N.L.

racor Aho: 1999
ndo | interseccion | Orientacidn 7-0:::-30 12:00 REGRES0
00 - 9: - 14:00 | 17:30 - 2000 | interseccidn | Orientacitn | 7:00 - 9:30 | 12:00 - 14:00] 17:30 - 20:00
2 E8(T) 35 373 221.7 2 WB(T) 508 202 192.4
3 EB(T) 255 3453 2055 3 WB(T) 427 402 432
1 2 NB(T) 8640 283.00 1520 ) SB(T) 213.30 149.30 124.30
L NE(T) 62.00 6520 61.30 2 SB(T) 55.10 £5.20 74.70
45 (T) 39.00 30.20 2950 45 SB(R) 39.10 43,70 8420
58 NB(R) 0.00 0.00 - 58 WB (L) 47.80 231.40 -
14 - - - - 14 WB(L) 25.60 21,60 37.90
23 NB(T) 4.40 490 8.70 px) - - - -
2% - - . . 2% SB(T) 3350 33.60 26.20
2 31 EB(R) 0.00 0.00 0.00 31 NB(L) 3120 32.70 3530
49 NB(R) 0.00 0.00 0.00 4 WB (L) 12.00 1220 11.50
44 EB(T) | 103s0 97.80 20.90 a4 WB(T) 4320 40.60 61.00
45 SB(L) 3860 69.00 108.00 45 WE(R) 0.00 0.00 0.00
29 NB(L) 85.40 283.00 15.20 2 EB(R) 176.90 §4.50 850
30 NB(T) 62.00 6520 61.30 30 $B(T) 59.10 59.30 74.70
3 2 EB(T) 31.30 2850 43.50 R NB(T) 18.50 180 17.80
42 (T) 25.00 2390 2890 42 WB(T) 24.00 2950 25.40
43 L) 25.70 27.40 27.40 42 SB(R) 50.30 46,60 46.60
a5 SB(R) 74.00 149.00 122.70 a5 WB (L) 4290 4330 55,30
38 NB(T) 2500 16.90 18.00 k] SB(T) 33.70 34.10 4810
7 (L) 4530 43.30 89.20 37 SB(R) 24.00 “.20 27.50
P 25 EB(T) 37.00 37.00 3730 ] WEB(T) 45.00 55.70 40.70
40 EB (L) 4350 89.20 57.50 0 SB(R) 2020 15.90 1350
43 EB(T) 25.70 27.40 27.40 £ WB(T) 40.90 48.00 37.80
4 EB(T) 103.50 97.20 8050 44 WB(T) 4320 40,60 €1.00
50 EB(T) 57.30 65.10 55.10 50 WB(T) 26.00 40.10 59.50
12 WEB(L) 57.60 44.30 4290 12 NB(R) 58.60 70.10 56.40
14 WB(T) 2560 21.60 3790 14 . - . -
15 SB(R) 57.90 33.70 37.00 15 NB{(T) 14.10 12.70 14.10
5 17 SB(T) 31.70 13.70 1380 17 NB(R) 2450 27.00 B
18 . . . - 18 (T) 12.60 12.80 1450
27 SB(T) 20.60 270 16.20 27 NB(T) 17.80 14.30 3250
47 WB(T) 4580 4400 4.10 47 (T) 2.7 44.80 67.70
2 WE(T) 50.80 3020 19240 2 EB(T) 35.00 3730 221.70
a WB(T) 4270 40.20 4350 3 (T) 25500 34530 205.50
5 NB(T) 37.10 3530 41.00 S sB(T) 1240 £90 580
6 s NB(L) 37.10 32.70 3450 & (R) 40.00 35.90 3360
10 (T} 50.80 46.90 44.60 10 WB({T) 4480 53.40 61.90
1 (T) 7320 22.50 21120 1 WB(T) 1420 18.20 13.30
S8 WB(R) 47.80 41.60 - 58 SB({L) 494.30 162.40 -
13 NB(T) - 23.50 3620 13 SB(T) - 33.50 68.10
14 . ; - - 14 SB(T) 25.60 33.00 45,60
- N8 (T) 070 190 0.90 24 SB(T) 2540 24.00 16.10
7 18 NB(T) 2140 16.40 17.80 . SB(T) 14.70 19.30 2020
39 NB(T) 55.00 56.60 54.40 2 (T) 43.00 48.40 53.90
" ) .00 0.00 0.00 40 WB(T) 31.80 22,80 2550
5 N8 (R) .00 54,60 43.70 9 SB{L) 46.60 47.10 48 60
37 NB(T) 820 7.90 7.80 37 SB(T) 5630 44.30 103.00
110.80 73.50 $0.50 48 WB(L) 8250 56.20 86.40
s @ NB (R) 5890 S0 5820 50 WB(L) 8500 40.10 59.90
=0 N (R) : 1% 3850 51 SB(T) 46.30 4630 54.40
51 N8(T) 4% 4880 52 SB(R) 0.00 0.00 0.00
52 EB(L) 45.40 4450 :




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA cVIL

DIVISION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

CODIFICAGION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"

ARo: 1999
Eﬂl DA REGRESO
intarseccion | Orientacién | 7:00 - 9:30 |12:00 - 14:00| 17:30 - 20:00 [ interseccion | Orlentacién | 7:00- 9:30 112:00 - 14:00] 17:30 - 20:00
s We (L) 42% 47.60 36.00 8 NE (L) 51.40 40.50 4550
9 WB(T) 56.00 52.60 87.10 [ EB({T) 43.00 4550 4530
9 2 NE(T) 18.10 15.10 18.70 20 - - - -
28 EB(R) 0.00 0.00 0.00 23 S8(L) 41.00 106.50 200.00
47 SB{T) 50.00 44.70 50.70 47 NB(T) 50.30 47.20 §2.10
48 SB(R) 104.00 5820 71.10 4 WE (L) #2.50 56.30 66.40
10 SB(T) 58.20 4730 47.80 10 NB(T) 75.00 29.70 70.90
17 - - - - 17 NB(T) 24.50 21.00 33.70
10 22 EB(T) 24.80 24.20 21.60 22 - - . .
2 - . . - 23 WB(T) 27.10 32.10 21320
24 - - - - 24 SB(R) 25.40 2400 16.10
4 WB(T) 35.40 3120 39.60 4 EB(T) 35.80 30.20 33.10
5 WB (L) 43.10 48.60 46.90 5 NB(R) 37.10 3530 41.00
7 NB(T) 5570 45.60 47.80 7 SB(T) 53.00 47.10 50.90
" 48 NB(T) 110.50 73,50 80.50 43 SB(T) 104.00 56.20 71.40
49 NB(T) 103.20 12.90 30.10 ] SB(T) 12300 17.80 251.30
50 WB(R) 86.00 40.10 59.50 50 SB(L) 63.20 6250 5280
52 WB(T) 34.40 21.90 23,00 52 ER(T) 16.20 17.50 19.00
54 EB(R) 39.20 42.00 220 54 NB(L) 4300 45.50 45.40
15 WB(T) 4300 30.50 42.70 15 - - - -
18 WB(T) 4380 17.40 16.40 10 {®) 0.00 0.00 0.00
1@ - - - . 18 EB(T) 12.850 12.80 14.50
19 SB{T) 9.80 9.50 9.40 19 NB(T) 11.50 1250 1220
L 2 SB(T) 9.50 10.00 10.00 » NB(T) 9.20 11.30 10.90
25 SE(T) 10.50 11.50 11.40 25 NB(T) 1150 12.10 13.90
49 WB(T) 35.50 30.80 30.10 49 EB(T) 26.20 3230 3260
51 WB(T) 40.50 40.50 44.10 51 EB(T) 3840 33.40 45.10
53 SB(T) 030 42.50 4270 53 NB(T) 53.20 40.40 41.10
1 SB(T) 29.00 24.70 26.10 1 NB(T) 27.00 28.90 27.00
3 SB(T) §3.50 128.00 6.30 3 NB(T) 43.40 44.50 44.60
11 SB(T) 54.50 45.30 2% 1 Ne(T) 29.00 3530 wiBl
] 12 - . - -
? :: = (Tf za.'m- 24'”. = - 19 NB(T) 11.50 1250 1220
2 - - - . n NB(T) 920 11.30 10.90
s7 SB(T) 4340 54.00 - 57 NB(T) B4 49.50 :
27 EB(T) 30.10 3820 72.30 z: - - - -
28 SB(T 19.90 28.90 30.20 2 - - - -
14 41 se :'r ; 376.70 33420 361.90 41 NB(T) 58.60 §5.20 54.;:
P NS (R) 000 000 0.00 45 wB (L) 42.40 40.10 ?m
56 NB(R) 0.00 0.00 0.00 56 WB(L) 0.00 0.00 :
25 EB(T) 21.40 za.oo. zs.oo- ;: T o — —
: NB (R , 0.00 0.00 0.00 31 WB ( L) 5.80 53.890 80.20
2 WB(T) 0.00 0.00 0.00
32 E8(T) 31.30 28.90 43.50
570 13.20 3 WB(T) 3120 34.00 27.30
L 3 E8(T) 26.80 ! 34 WB(T) 12.40 12.80 13.60
34 E8(T) 1380 13.00 15.00 =
33420 361.90 41 NB(T) 56.60 56.20 54.
4 S8(T) 376.70 SB(R) 0.00 0.00 0.00
45 EB(L) 4850 4050 40.70 45 3050
0.00 55 WB(T) 881.80 301.00
% EB(T) 0.09 9.5 WB(R) | 400 3130 3350
56 SB(L) 17.80 19.10 18.00 o6




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

RESUMEN TIEMPOS DE DEMORAS DEL "HCS"

DEMORAS
Recorrido DA REGRESO I rrorecion
Madiana | Medio dfa Tards Maiana | Medio dis Tarte |

1 477.40 752.00 833.20 452.80 554.10 49040 | seai1s
2 146.50 171.70 195.60 145,90 140.70 171.90 162,05
3 230.40 42040 275,30 32930 208.20 263.00 289.43
4 416.30 506.70 468.10 135.90 322.00 344.30 206.88
[ I 2920 180.00 192.00 170.30 181.70 219.30 I 197.08
] 28950 249.70 377.90 896.30 856.40 541.60 501.90
7 77.10 §8.70 109.30 140.50 181.30 220.40 139.38
8 31320 285.70 27750 320.70 234.10 232.30 20392
9 2§9.00 21620 244.60 27320 207.10 400.50 289,96
10 1.00 72.00 69.40 152.00 172.80 142.00 114.87
11 512.80 375.80 420.00 431.40 412.20 565.80 45130
12 23290 192.70 206.80 16320 159.80 171.30 187.78
13 209.50 276.80 163.10 179.50 182.40 135.80 191.18
14 426.70 49950 484.40 $5.00 96.30 9650 | 26387
15 53520 474.40 518.30 1107.30 513.10 58350 J  &2197




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"

Municipie.-  Monterrsy, N.L. ARo: Febrero-00
Recor DA REGRESO
rido """";"“"' W;:’:‘;’ﬂ m:s . ;30 120:7- ;::oo 17:30 - 20:00 | interveccitn | Orientacion | 7:00- 9:30 [12:00 - 14:00] 17:30 - 20:00
3 = (T) zséou e 21.70 2 WB(T) 50.80 3020 192.40
29 NB(T) 1300 080 — 2 W) 2270 o2 =4
- N (T) n.m “. 161.50 29 SB(T) 22150 155.60 134.90
- ) a‘ao 80 8320 20 SB(T) 8650 86.70 530
P N (%) o&o 30120 29.70 48 SB(R) 44.40 59.30 75.00
. 00 - 58 WB (L) 47.80 26.20 .
14 - - . - 14 WE (L) 24.70 22.60 33.40
n NB(T) 450 510 7.90 n . - - .
26 - - - - 26 SB(T) 1.50 33.00 220
2 3 EB{R) 0.00 0.00 0.00 3 NB (L) 31.10 a2.90 3620
41 NB(R) 0.00 0.00 0.00 41 WB (L) 12.00 1220 11.50
4“4 EB(T) 156.20 164.00 126.60 “ WB(T) 84.60 58.30 7150
5 SB(L) 3980 85.70 12450 45 WB(R) 0.00 0.00 0.00
29 NB{L) 113.00 330.60 161.50 29 EB(R) 182.40 43.80 80.90
0 NB(T) 63,680 58.90 8320 0 SB(T) 88,50 68.70 £30
3 2 ES(T) 3020 30.00 85.70 2 NB(T) 18.40 18.50 1820
2 EB(T) 26.60 25.60 29.60 42 WEB(T) 24.70 32.50 25.10
43 EB{L) 2010 28.50 2800 43 SE(R) €210 43.30 4830
3% SB(R) 112.10 187.60 129.00 s WB(L) 59,30 45.40 54.30
3% NB (T) 2340 16.90 17.90 % SB(T) 3520 #1.70 78.00
37 EEB(L) §0.60 4820 122.70 37 SB(R) 24,00 53.40 27.80
‘ » EB(T) 3850 3720 37.50 30 WB(T) 5830 58.70 4530
40 EB(L) 48.50 69.20 57.50 40 SB(R) 20.20 15.80 13.50
43 EB(T) 29.10 2850 28.00 43 WB({T) 4290 48.00 3730
44 EB(T) 15620 184.00 126.60 44 WB(T) 84.80 5830 7150
50 ER(T) €030 94.70 73.10 50 WB(T) 90.%0 40.30 68.00
12 WB (L) 72.80 46.40 4850 12 N8 (R) 54.70 66.50 54.70
14 WE(T) 24.70 2260 340 14 - . . -
15 SB(R) §1.30 34.80 4020 18 NB(T) 14.10 12.70 14.00
§ 17 SB(T) 8630 15.00 14.60 1?7 NB(R) 25.10 26.00 24.40
18 . . . - 18 (T) 14.40 14.10 15.60
27 SB(T) 33.00 38.30 2230 27 NB(T) 22.90 16.80 280
47 WB(T) 4580 44,00 4410 47 {T) 42,70 44.80 87.70
2 WEB(T) 50.80 3020 182.40 2 {T) 35.00 3730 2.7
3 WB(T) £2.70 4020 4£3.80 3 (T) 255.00 345.30 205.50
5 NB(T) 38.80 550 41.90 5 SB(T) 12.80 8.10 5.80
8 [ NE (L) 3490 3350 35.30 (] {R) 40.00 37.00 3460
10 (T) 3.70 50.00 47.30 10 WB(T) 47.10 62.10 8720
1 (M 47.50 2460 2.0 1" WB(T) 28.10 1580 14.70
58 WB(R) 47.80 41680 - sa SB(L) 49430 162.40 -
13 m('r) - 2520 52.40 13 sa(T) - 3%.70 70.70
18 . - N N 14 SB(T) 26.10 26.40 26.30
. 2 NE(T) 070 1.90 0.90 24 SB(T) 2430 24.60 16.50
3 NE(T) 22.40 17.40 18.80 38 SB(T) 15.00 18.30 20.40
39 N8(T) 52.70 50.20 4720 » SB(T) 4510 5260 £3.00
© = (T) 200 0.00 0.00 ) wWB(T) 31.20 2.8 4530
5 NE(R) 70 41,30 45.40 8 SB(L) 47.20 47.20 43.40
8 48 NB(R) 138.30 86,10 10550 48 WB(L) 9950 57.10 74,80
- NB (R} e 2000 25.60 50 WB (L) $0.30 40.30 8800
51 S$8(T) 47.40 54.60 §1.50
51 NS(T) 2.3 3720 .60
- ) 580 T 49.90 52 SB(R]) 0.00 0.00 0.00




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA cvIL
DIVISION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

CODIFICACION PARA TOMA DE TIEMPQS DE DEMORAS DEL "HCS"™

Afio: Febrero-00
DA REGRESO
Intersecclén | Orlentacién | 7:00-9:30 |12:00- 14:00| 17:30 - 20.00 | interseccion | Orientacion | 7:00 - 9:30 | 12:00 - 14:00| 17:30 - 2000
8 WB(L) 5520 51.60 42.50 8 NB{L) 50.00 4200 47.10
g WE(T) 8200 67.10 70.90 9 EB(T) 4980 45.40 46.60
’ 20 NB(T) 15.70 15.30 18.80 20 . - - -
28 (R) 0.00 0.00 0.00 28 $B(L) £.00 153.00 219.90
47 SB(T) 50.00 44.70 50.70 7 NB(T) 50.30 47.30 §2.10
43 S8 (R) 127.40 58.60 3570 T WE (L) 99.50 57.10 7460
10 SB(T) 60.00 49.20 49.00 10 NB(T) 24.30 137.40 119.60
17 - - - - 17 NB(T) 26.10 25.00 24.40
10 2 (T) 26.00 2520 31.80 2 . . - .
3 - - - - 3 WE (T) 2820 370 2180
24 - - - - 24 SB(R) 2430 2460 1650
4 WB(T) 3920 3520 4250 4 EB(T) 43.10 32.60 3550
5 WB(L) 49.70 46.30 4720 5 NB(R) 38.80 3550 4150
L NB(T) 60.40 48.70 51.50 7 SB(T) 5420 48.00 52.20
" 48 NB(T) 13830 86.10 105.50 4 SB(T) 127.40 53.60 85.70
M NB(T) 146.00 93.40 102.50 49 SB(T) 175.30 168.30 317.40
50 WB(R) 2030 4030 68.00 S0 SB(L) 62.90 6520 52.40
52 WB(T) 37.40 230 220 82 EB(T) 16.40 17.20 19.40
54 EB(R) 42,00 45.60 4750 54 NB(L) 5440 4850 5120
15 WB(T) 40.70 3060 33.40 18 - . - -
18 WEB(T) 4090 17.40 4540 16 EB{R) 0.00 0.00 0.00
18 - . - - 18 EB(T) 14.40 14.10 15.60
19 SB(T) 9.50 9.50 9.50 9 NB(T) 11.40 13.00 1430
12 2 SB(T) 9.60 10.70 10.80 2 NB(T) 920 11.70 13.90
25 SB(T) 10.40 11.70 10.80 25 NB(T) 9.60 12.40 13.30
49 WE(T) 29.10 32.00 31.00 49 EB(T) 26.90 34.30 34.30
51 WB(T) 41.80 44,30 45.60 81 EB(T) 320 48.90 458,60
SB(T) 4030 4530 42.70 53 NB(T) 81.40 43.70 44.40
1 SE(T) 30.50 30.60 30.50 1 NB(T) 1350 16.30 15.40
3 SB(T) 5350 128.00 68.30 3 NB(T) 9.4 450 4460
1 SB(T) 21250 47.40 51.40 1 NB(T) 2.3 31.70 52.50
3 18 $B(T) 26.00 26.80 27.20 18 . - - -
19 - . . - 19 NB(T) 11.40 13.00 14.30
22 N - - - 2 NB(T) 920 11.70 13.90
57 SB(T) 840 54.00 - 57 NB(T) 53.40 49.90 -
27 (T) 29.90 47.40 62.10 27 - - - -
28 SB(T 23.00 4430 34.30 23 - - - -
1 4 sB : T : 376.70 33420 361.90 T NB(T) 56.60 56.20 54.70
45 NB (R) 000 0.00 0.00 45 WB (L) 4520 40.70 42.70
56 NB (R} 0.00 0.00 0.00 56 WB (L) 0.00 0.00 0.00
2630 25 - - - -
:: BT 3 L '30_ 23'50_ . 2 WB (T) 20.70 2390 22.60
3 NB(R) 0.00 0.00 0.00 31 WB(L) 5160 S7.50 3450
= WB(T) 0.00 0.00 0.00
2 EB(T) 30.20 30.00 €5.70
15.70 1320 33 WB(T) 31.20 34.00 27.30
15 2 =B(T) it WB(T) 1240 12.90 13.90
34 EB(T) 13.80 13.10 15.50 £
3561.90 4 NB(T) 56.60 56.20 54.70
4 SB(T) 378.70 34.20
4130 45 SB({R) 0.00 0.00 0.00
45 E8{L) 84.40 4160 s WB(T) 33180 301.00 350.90
T EB(T) 0.00 0.00 0.00 WB(R) 050 3130 350
56 SB(L) 17.60 19.10 18.00 56




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGEMIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

RESUMEN TIEMPOS DE DEMORAS DEL "HCS"

DA REGRESO 1
Mafana | Mediodia | Tarde Matana | Mediodia | Tarde
1 513.40 811.30 21,60 473.70 37720 s040 § seaas
2 200.50 254.80 259.00 164.20 159.00 174,50 202.05
3 26250 481.60 348,00 354.10 215.80 255.80 319.63
) 516.70 643.30 §02.30 394,20 361.70 405.70 48817
5 313.70 201.10 203.10 173.90 181.00 209.00 21363
) 32620 255.60 38390 910.10 556,00 569.50 51355
7 75.50 95.30 119.30 142.30 182.40 242.70 14297
8 370.20 322.60 344,00 389.00 252,60 372.90 341.88
) 330.30 237.30 263,60 291,60 344.80 440.30 31882
10 86.00 74.40 £0.80 161.90 221.70 18230 13452
1 803.30 416.40 488,90 578.50 47550 655.70 536.05
12 732,60 202.10 229,60 182.10 178.10 184.40 203.15
1 377.90 285 60 177.40 169.60 17360 140.70 2100
14 429.60 425.90 484.30 101.80 96.90 97.40 269.32
15 I 549.80 477.20 541.90 110120 516.50 537.40 820.72




UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA cviL
DIVISION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO
CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS*
M“ﬂblpbo' Momeﬂey. NL Afio: Febrero-01
Recor Lo REGRESO
fido | interseccién | Orientacién | 7:00-9:30 | 12:00- 14:00] 17:20 - 20.00 Interseccion | Ortencacion | 7:00-9:30 112:00 - 14:00] 17:30 - 20-00
2 EB(T) 35.00 37.20 21.70 2 WB(T) 50.80 20.20 192.40
3 (T) 255.00 34530 205.50 3 WB(T) 42,70 40.20 4330
2 NB(T) 18220 427.10 262.30 2 SB(T) 237.40 1€8.10 155.80
! 20 NB(T) 68.60 68.50 70.50 k] SB(T) 111.40 101.80 104.50
46 (T) 92.20 33.80 30,30 48 SB(R) 88.50 142,50 100.90
58 NB(R) 0.00 0.00 - ) WB (L) 47.80 221.40 -
14 - . - - 14 WB (L) 23.30 25.10 27.10
450 5.60 1550 2 - - . -
: IB(T.) - - . 2% SB(T) 2850 210 18.40
2 M (R) 0.00 0.00 0.00 31 NB (L) 30.90 320 ::
T NB (R) 0.00 0.00 0.00 # WB (L) 12.00 1220
4 EB(T) 26580 301.30 163.50 “ WB(T) 147.70 135.10 8840
45 SB{L) 42.80 128.80 159.60 45 WB(R) 0.00 0.00 0.00
2 NB(L) 182.20 427.10 262.30 % (R) 193.50 4:.7:0 :;o:o
0 NB(T) 68.60 €850 70.80 30 SB(T) 111.40 1::.’cl 0
3 2 (M) 2.2 3260 13120 2 N8 (T) 13.00 1820 uz
2 EB(T) 3050 2020 31.00 2 WEB(T) 26.40 ®5 1%
9 EB(L) 54.10 31.30 20.50 4 SB(R) 143.90 . 2 —
35 SB(R) 2130 267.60 142.40 £ WB(L) 130.00 192100 b
3 N8 (T) 2080 16.90 17.60 » SB(T) 47.60 o X
14 (L) £0.70 93.40 305.50 :: :: ((:)’ 12:‘2 es'ao u:ao
4 - % P s 50 % SB(R) 2020 1590 5750
4 EB(L) 48.50 .20 5750 1% 550
ES(T 54.10 310 2950 a WB(T) 40.00 .
: EB :1' ; 265.80 301.80 163.80 “ WB(T) :7.;"0 1‘:;0 :.24:
50 EB(T) 75.00 211.80 143.50 50 WB(T) .eo — —
12 WB (L) 124,50 54.00 75.00 12 NB(R) 4. . - -
- BT 22 e e r NB 11'; 14.10 12,80 13.80
1 S{R) o L o - NB(R) 2650 2420 17.30
) h = L o o :: (T) 23.00 1820 18.90
18 - - - - %50 31.90
27 SB(T) 111.10 11520 89.50 z; : I; g:;: ] e
ol 24T == == — ‘2 (T) 25,00 3730 221.70
2 WB(T) 50.80 2020 192.40 2 ) — i o5 50
3 we(T) i e % SB(T) 13.00 650 8.30
5 Ne(T) | <« =1 e : EB(R) | 010 20.10 3720
¢ $ (L) 21 = 2w WB(T) 57.20 11140 168.00
19 (1) | o8 e o 1: wB(T) | 1700 15.10 19.00
11 EB(T) %2 20.90 30.00 ;a oL a0 o -
58 WB(R) | 4120 41.60 : == - — —
= 5% .10 - 21.30 18.70
L NB(T) - 14 SB(T) 77.10
14 : - - 2 (1) | =ne 26.00 17.30
2 ne(T) = 2 o " SB(T) 15.50 19.40 20.80
’ » Na(T) | 2830 2010 229 = (T} | s280 7.0 106,10
» NB(T) 4060 1450 lis © WB(T) 31.80 22.80 25.50
40 EB(T) 0.00 0.00 0.00 9 SB(L) 43 60 47.30 47.80
9 NB(R) 247.20 9150 L 37 SB(T) 21.70 $7.10 155.50
7 NB(T) 8.80 820 1::;0 Ty WH(L) 143.20 63.90 108.10
. 4 NB(R) 185.90 131.80 e - WB (L) 06.80 090 9520
50 NEB(R) 144.60 pzok il " 5 S8 (T) 5040 75.20 10720
51 NB(T) 46.90 3950 42'50 52 SB(R) 0.00 0.00 0.00
s EB(L) 4580 4580 22




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO
CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"

Aho: Febrera-01
m DA
REGRESO
lnt-rmdén. Odmhddnm 700 -9:30_}|12:00 - 14:00 | 17:30 - 20:00 | intorseccion | Orientacin | 700 - 9:30 |12:00 - 14:00] 17:30 - 20:00
9 wB = e 84 61.00 L NB(L) 47.80 46.70 51.60
{T) 380 5820 57.60 9 (T) 58.30 47.00 54.00
. 2 NB(T) 15.80 15.70 27.50 2 - - - -
i (R) 0.00 0.00 0.00 28 SB(L) 4420 253 40 259.70
a7 SB(T) 0.00 44.70 126.50 47 NB(T) 5030 47.30 165.30
e SB(R) | 1% 97.40 12650 48 WB(L) | 1620 oY) 108.10
10 $8(T) 71.60 52.90 52.40 10 NB(T) 107.60 256.70 263.60
17 - - - - 17 NB(T) 26.50 2420 17.0
1o 2 (T) 2520 2660 7420 2 . . - .
z - - - - 2 WB(T) 2080 3710 2280
24 - - - - 2% $B(R) 2.60 26.00 17.30
4 WB(T) 66.10 43.10 40.10 4 EB(T) 84.40 42.70 .20
5 WB(L) 53.80 120 47.80 5 NB(R) 43.80 35.70 4390
7 NB(T) 7920 %80 78.80 7 $8(T) 57.50 50.20 55.80
1 48 NB(T) 195.90 131.80 165.30 48 SB(T) 176.90 97.40 12650
4 NB(T) 24730 16530 169.60 “ SB(T) 28550 27890 45190
50 WE(R) 98.80 50 9520 50 SB(L) 9620 20.40 51.00
52 WB(T) 4850 23.00 2320 52 EB(T) 1850 1820 2020
54 (R) 60.40 90.80 129.50 54 NB (L) 125.40 8320 §4.40
15 WB(T) 3.10 31.00 5150 15 - - - -
18 WB(T) 3650 1750 16.70 1 (R) 0.00 0.00 0.00
18 - - . - 18 (T) 23.00 1820 13.50
19 $B(T) 9.70 9.50 11.00 19 NB(T) 11.10 14.00 28.30
12 22 SB(T) 950 11.00 1230 2 NB(T) 920 1220 20.70
25 SB(T) 10.30 10.30 1230 F NB(T) 11.10 10.80 18.70
4 WB(T) €4.00 34.70 3250 ® EB(T) 28 50 4050 39.50
51 WEB(T) 4560 4950 50,80 51 EB(T) 4120 70.20 63.20
53 SB(T) 4250 520 63.10 53 NB(T) 172.10 8450 63.50
1 SB(T) 29.70 3340 33.10 1 NB(T) 15.60 340 13.60
3 SB(T) 5350 128.00 8330 3 NB(T) 49.40 4450 “.60
1 SB(T) 9630 53.10 55.80 1 NB(T) 30.00 46.70 90.90
3 18 SB(T) 3470 31.30 30,80 18 - - - .
® N . . . 19 NB(T) 1110 14.00 2630
2 . . . - 2 NB(T) 920 1220 20.70
57 SB(T) 4840 54.00 - 57 NB(T) 5340 49.90 -
27 EB(T) 29.50 92.10 €.70 27 - - - -
50 28 - - - -
22 SB(T) 33.50 105.40 46.60
14 f“ SB(T) 376.70 33420 361.50 4 NB(T) 56.60 56.20 54.70
0.00 e WB(L) 59.70 ©20 43.90
=] N8 (R) 080 2.0 ' WB(L) 0.00 0.00 0.00
56 NB(R) 0.00 0.00 0.00 58 : : :
- 20.50 36.40 25 - - - -
z £8(T) 2110 - R 26 WB(T) 20.50 2380 2130
. - 50.10 6.50 173.80
T NB(R) 0.00 000 0.00 31 WB(L)
13120 n WB(T) 0.00 0.00 0.00
2 (T) 2830 3260
13.20 ) WB(T) 31.20 34.00 27.30
1 (T) 25.80 15.70
15 16.50 7 Wwe(T) | 1220 13.00 14.40
) (T} 1350 1330 J o e
36190 4 NB(T) 56.60 56 ,
4 SB(T) 376.70 334.20 oo
: . ™ SB(R) 0.00 0.00 X
45 (L) 141.70 44,50
000 000 55 WB(T) 881.50 301.00 350.90
= B{T) = ' 18.00 56 WB (R) 4050 3130 1350
58 SB(L) 17.60 19.10 I




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

RESUMEN TIEMPOS DE DEMORAS DEL "HCS"

DEMORAS
Recorrido IDA REGRESO 1 Promedios
Monane | Mediodis | Tade | Manans | Mediodia | Tarde

1 £33.00 $12.10 790,60 578.60 71420 597.40 704.32
2 31350 436.20 338.90 242.40 237.70 161.80 288.42
3 364.10 589.70 52430 49320 27530 262 70 413.30
4 so170 | 102950 | 970 862.10 623.00 642.40 776.08
5 602.10 29440 304.70 223.00 196.10 19820 303.08
6 389.10 282.00 409.10 911.60 718.10 658.70 561.43
7 7550 96.00 164.00 149.20 211.70 263.70 160.12
8 690.00 540.30 591.80 562.70 32440 513.80 537.17
9 433.50 279.40 299.10 343.50 458.30 638.70 42552
10 96.80 79.50 126.60 187.50 344.00 321.00 19257
11 350.40 591.70 759.60 836.60 666.70 884.30 71322
12 26120 223.00 250.90 29620 230.40 250.90 252.10
13 262.60 299.80 188.00 168.70 200.70 201.10 220.15
14 440.00 531.70 489.20 11630 98.40 98.60 29237
15 624.70 479.90 £20.00 1093.30 525.80 siss0 |  eessa




DEPART,

UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO
AMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"

Municipio.-  Monterrey N.L Afto: Junio-01
Recor DA REGRESO
rdo | interseccion | Orlentacién | 7:00-9:30 | 12:00 - 14:001 17:30- 20:00 | interseccion | Orentacion | 7:00- 9:30 112:00 - 14.00] 17:30 - 2000
2 (1) 3%.00 3730 21.70 2 WB(T) 50.80 3020 192.40
3 E8(T) 38.00 36.00 36.00 3 WB(T) 28.70 28.70 28.70
1 L NB(T) 138.70 388.00 183.30 2 SB(T) 101.10 203.20 9320
% NB(T) 70.80 €9.90 ®.70 2 $B(T) | 110 96.80 103.10
“ (T) 2220 NN 2030 46 SE(R) 88.50 14250 100.90
58 NB(R) 0.00 0.00 . 53 WEB(L) 47.80 221.40 .
Lo - - - - 14 WB (L) 2560 31.80 30.20
23 NB(T) 490 5.80 1550 n . - R R
2 - - - - 26 SB(T) 28.50 32.10 18.40
2 3 EB(R) 0.00 0.00 0.00 3 NB(L) 28.20 28.20 2820
“ N8 (R) 0.00 0.00 0.00 T} WB (L) 12.00 1220 1150
“ EB(T) 270.10 27540 233.80 a4 WB(T) 119.90 97.90 66.30
45 SB(L) 23 32.00 31.40 45 WB(R) 0.00 0,00 0.00
28 NB (L) 138.70 383.00 183.30 29 (R) 144.40 4320 81.00
2 NB (T} 70.80 .90 .70 30 $B(T) 142.10 96.50 103.10
3 2 EB(T) 27.10 4120 101.40 »n NB(T) 19.60 22.00 19.50
42 EB(T) 2050 26.50 26.50 £ WB(T) 26.40 49.50 2450
3 EB(L) 54.10 3130 2950 FY) SB(R) 198.00 62.50 52,60
35 SB(R) 297.00 244,00 130.10 35 WB(L) 124.00 84.60 135.40
38 NB(T) 32,60 13.70 19.80 2 $8(T) 48.70 145.80 120.90
37 EB(L) $6.90 137.00 2310 3 SB(R) 24,00 67.00 28.80
. 20 (T) $1.40 4130 38.50 % WB(T) 78.70 65.70 268.70
40 EB(L) 4850 .20 57.50 0 SB(R) 2020 15.90 57.50
2 EB(T) 54.10 31.30 2950 4 WB(T) 84.10 84.70 36.10
“* EB(T) 270.10 275.40 232.80 “ WB(T) 119.90 97.90 56.20
50 EB(T) 109.70 309.20 189.40 50 WB(T) 83,50 2380 0.50
12 WB (L) 124.10 58.50 91.30 12 NB{(R) 48.40 6.10 44.80
14 WB(T) 25.60 31.80 2020 14 . - - -
15 SB(R) 44,90 30.90 44.10 15 NB(T) 13.90 12.80 14.90
5 17 SA(T) 920 8.80 8.30 17 NE (R) 125.10 8150 26.80
18 . . . - 18 EB(T) 23.00 18.20 18.90
27 SB(T) 133.40 110.20 91.60 27 NE(T) 85.10 25.40 53.60
47 WB(T) 45.80 44.00 4410 47 EB(T) 4270 44 80 67.70
2 WB(T) 50.80 20.20 192.40 2 E8(T) 35.00 37.30 21.70
3 WB(T) 20.70 28.70 28.70 3 EB(T) 36.00 36.00 36.00
5 NB(T) 40.20 33.00 54.30 5 SB(T) 12.70 6.90 6.30
s e NB(L) $320 36590 o 6 EB(R) 4040 45.80 39.10
10 EB(T) 181.70 83.50 €1.30 10 WB(T) €0.00 116.50 163.40
Y e (T) 5.0 32.10 3530 11 WB(T) 28.70 16.20 19.30
P WB(R) % 41,80 - 58 SB(L) 494.30 162.40 -
Y - - - - 14 SB(T) 40.80 23.40 20.50
) s e o B B T B R T TR
3 NB (1) 21.90 1970 ::'z : S8 :'r ; 147.80 16580 179.60
2 NS(T) 7430 22 000 © we(t) | 3% 2.0 25.50
2 ) == = 119.60 9 SB(L) 48.30 46.70 48.60
2 NB(R) | 2030 ::': 1410 37 SB(T) 193.10 67.00 158.00
3 NB(T) | 18.00 ' 765,30 ™ WB(L) | 14320 63.90 108.10
¢ 48 NE(R) | 1990 13150 0 wa(L) | & 32,80 60.80
50 NB(R) 64.90 78.79 174 1 SB(T) 50.40 7520 107.20
51 NB(T) 4690 39.50 4200 5 ' T
30 52 SB(R) 0.00 0.00 !
52 ES(L) 3830 38.30 L




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA cVIL
DIVISION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO
CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"

ARo: Junio-01
w DA REGRESO
intersaccién | Orientacién | 7:00-9:30 |12:00- 14:00[ 17:30- 2000 Interswccidn | Onlentacién | 7:00- 9:30 |12:00 - 14:00| 17:30 - 20-00
8 WB(L) 26.60 27.10 26.70 8 NB(L) 46.00 47.10 52.00
9 WB(T) 9.3 51.00 50.70 ) EB(T) 73.40 48.90 5320
9 20 NB(T) 15.30 15.70 27.50 20 . - - -
28 EB(R) 0.00 0.00 0.00 28 SB(L) 32.60 3120 20.80
47 SB(T) 50.00 44.70 12650 47 NB(T) 50.30 47.30 165.30
48 SB(R) 176.90 9740 12650 45 WB(L) 143.20 6350 103.10
10 SB(T) 76.90 54.70 §0.70 10 NE(T) 104.00 237.80 319.50
17 - . - - 17 NE(T) 125.10 81.50 26.80
10 2 EB(T) 2520 26.60 7420 2 . - N N
2 - . - - 2 WB(T) 30.80 37.10 2230
24 - - - - 24 SB(R) 280 26.00 1730
4 WB(T) 53.50 37.00 1790 4 EB(T) $0.30 40.20 45.30
5 WB(L) 5720 4790 47.40 5 NB(R) 4020 33.00 §4.30
7 NB(T) 58.10 5360 114.80 7 SB(T) 4320 43.10 450
" 4 NB(T) 195.90 131.80 165.30 48 $B(T) 176.90 97.40 126.50
49 NB(T) 24130 165.30 169.60 49 SB(T) 285.90 278.90 451.90
50 WE (R) 83.90 38.80 $0.50 50 SB(L) 80.20 $3.10 55.00
52 WB(T) 43.90 23.00 2320 52 (1) 16.50 1820 20.20
54 EB(R) 49.60 91.70 130.30 54 NB{L) 125.40 6320 94.40
15 WB(T) 37.10 31.00 51.80 15 - - - -
16 WB(T) 1290 1290 11.90 18 (R) 0.00 0.00 0.00
18 - - - - 18 EB(T) 23.00 18.20 18.90
19 $8(T) 8.40 8.00 8.00 19 NB{T) 11.10 14.00 26.30
12 22 SB(T) 8.40 840 240 22 NB(T) 9.20 12.20 20.70
25 SB(T) 8.40 8.40 8.40 25 NB(T) 11.10 10.80 18.70
49 WB(T) 91.50 35.00 a3.10 49 EB(T) 28.50 40.50 3950
51 WB(T) 4560 49.50 50.80 51 EB(T) 41.20 7020 6320
53 SB(T) 4850 54.20 63.10 53 NB(T) 172.10 64.50 63.60
1 SB(T) 20.10 29.60 20.40 1 NE(T) 15.40 13.40 19.00
3 SB(T) 4420 4420 4420 3 NB(T) 38.00 36.00 38.00
11 SB(T) 12020 62.40 53.00 11 NB(T) 30.0 £.10 55.80
40 18 - - . -
? :: = TE 1“0. 17‘40. = - 19 NB(T) 11.10 14.00 26.20
2 . . - - 2 NB(T) 920 1220 20.70
57 S8(T) 840 54.00 . 57 NB(T) 3340 9% -
27 EB(T) 30.00 80.90 sa.:o :: . - -
7.10 7.10 7.4 - - -
" :: :: :: : 376.70 33420 351.90 4 NB(T) 58.80 56.20 54.70
45 WB (L) 2.% 32.70 33.70
® NB(R) 0.00 o o0 0.00 0.00 0.00
56 NB(R) 0.00 0.00 0.00 56 we(L) : ' —
B =BT 21 22 28 : WE (T) 1500 15.60 15.60
% - - - 26.10 26.10 24.70
3 NB(R) 0.00 0.00 0.020 : “:v"': ::’) o 0 —
n EB(T) 27.10 4120 11‘-"-2o - We (T) 3170 300 prgn
15 3 EB(T) 2580 15.70 :T 0 »” we(T) 10.50 10.50 11.10
34 EB(T) 10.50 1050 . - NB(T) 55,60 <620 5470
Ly SB(T) 376.70 33U 381.90 - 5 (R) S 00 00
45 EB (L) 230 050 3140 P WB(T) 881.80 301.00 35090
) EB(T) 0.00 0.00 0.00 > WB (R) 40.90 31.20 3350
s6 SB(L) 17.60 19.10 18.00




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

RESUMEN TIEMPOS DE DEMORAS DEL "HCS"

DEMORAS
Recorrido 1DA REGRESO I,
Mafiana | Mediodia | Terde | Mahana | Mediodia | Tarde

1 372.70 555.10 541.00 45900 732.80 518.30 531.48
2 307.30 313.00 280.70 21420 202.20 154.60 24533
3 319.60 557.20 410.40 530.50 274.40 260.70 392.13
4 960.30 1126.10 1021.70 563.50 580.40 824.30 847.72
s 383.00 20320 | 310.10 336.20 248.60 26.70 299.63
6 43820 28500 | 40970 707.10 421.10 42580 457.98
7 9620 130.10 1040 | 26300 310.70 380.70 21852
] 627.10 386.40 456.70 518.90 291.60 482.70 460.57
9 343.60 24590 | 35780 345.50 238.40 408.40 32412
10 102.10 81.30 124.90 28250 38220 386.40 22657
1 794.40 589.00 7s030 | 858.60 8£7.10 £91.10 76492
12 260.80 212.40 235.50 28620 230.40 250.90 247.70
13 25930 213.60 144.00 155.40 173.60 157.80 18395
14 413.80 422.20 435.40 8850 88.90 88.40 25627
15 511.10 471.70 573.40 1062.10 474.70 517.80 601.80




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CMIL
DIVISION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"
Municiplo.-  Montermey, N.L. Afto: Octubre-01
I;“' oA RESRESOI
rido | interseccion | Orlentacién | 7:00- 9:30 }12:00 - 14:00] 17:30 - 20:00 | interseccion | Orentacion | 7:00.- 9:30 112:00 - 1400 | 17:30 - 2000

2 £8(T) 3% 37.30 221.70 2 WB(T) 50.20 30.20 192.40
3 Es(T) 255.00 345.30 205.50 3 WB(T) 42.70 4020 4380

{ 2% NB(T) 138.70 388.00 183.30 29 SB(T) nw 245.30 67,00
% NB(T) 70.30 65.90 09.70 E SB(T) 142.10 96.80 103.10
46 EB(T) 92.20 33.00 .30 48 SB(R) 88,50 142,50 10050
38 NB(R) 0.00 0.00 - 58 WB (L) 47.20 231.40 R
14 M - - - " WB(L) 25.70 29.60 32.40
n NE(T) 4.50 5.60 15.50 23 - - - -
28 - - - - 28 SB(T) 2850 32.10 18.40

2 L (R) 0.00 0.00 0.00 31 NB (L) 30.90 3320 38.40
At NB(R) 0.00 0.00 0.00 41 wWaB{L) 12.00 1220 1150
44 EB(T) 315.70 3770 261.90 o WEB(T) 165.70 142.40 89.10
45 SB(L) 42.80 128.80 159.60 45 WB(R) 0.00 0.00 0.00
® NB(L) 138.70 388.00 183.30 2 EB(R) 144.40 4320 61.00
30 NB(T) 70,80 69.90 .70 30 SB{T) 142.10 9680 103.10

3 2 EB(T) 2840 3590 14190 2 NB(T) 20.40 21.60 19.80
42 EB(T) 30.50 2300 28.70 42 WB(T) 26.40 49.50 2450
s EB{L) 54.10 31.30 2950 42 SB(R) 143.90 61.40 53.50
s SE(R) 26520 23040 36.00 35 WB(L) 153.50 81.50 166.20
38 NB (T) 38.00 19.20 20.30 36 S8(T) 59.40 200,00 161.0
a7 EB(L) 120.50 113.10 21.10 a7 SB(R) 24.00 130.80 28.70

4 % EB(T) 38.10 41.30 4190 39 WB(T) 278,10 N340 266.80
40 EB(L) 4850 6920 57.50 40 SB(R) 20.20 16.90 57.50
2 EB(T) §4.10 31,30 20.50 42 WB(T) 73.70 59.40 39950
“ EB(T) 315.70 3T 261.90 44 WB(T) 165.70 142.40 80.10
50 EB(T) 304.30 318.00 101.40 50 WB(T) 1% 2880 €0.50
12 WB(L) 171.30 7450 93.70 12 NB(R) 4550 62.00 46.40
14 WB(T) 28.70 29.60 a2.40 14 - - - -
15 SB(R) 2,80 30.60 35.30 15 NB(T) 14.10 12.90 13.70

5 17 SB(T) 255.10 18.60 16.20 17 NB(R) 47.30 37.50 220
18 . . . - 18 (T) 22.00 1820 18.90
27 SB(T) 102.50 122.10 85.00 27 NB(T) 94.80 48.40 35.90
A7 WE(T) 4580 44.00 44.10 47 EB(T) 42.70 480 £7.70
2 WB(T) 50.80 30.20 192.40 2 EB{T) 3500 37.30 221.70
3 WB(T) 270 4020 4380 3 EB(T) 255.00 34530 20550
5 NB(T) 80.70 47.0 50.30 5 SB(T) 10.90 630 6.50

6 s NB(L) 3150 3630 37.10 6 EB(R) 40.00 47.60 38.10
10 (T) 71.80 51.90 9.20 10 WB(T) 33.00 145.30 205.50
1 EB(T) S7.50 N0 51.10 1" WEB(T) 1. 17.10 18.40
S8 WB{R) 4780 41.60 - 58 SB(L) 454 .30 16240 -
3 N (T) . 20.30 7750 [F] SB(T) . 239.70 87.30
u - - ' T | 2w | e | nw

24 ] y

7 24 ra () as0 ;c:., ;o:o 38 SB(T) 19.90 30.50 38.40
: :: : :: ::: 81 :10 49:40 39 SB{T) 16920 104.00 140.40
0 8 (T) 200 0.00 0.00 40 WB(T) 31.20 2.80 25.50
9 NB(R) 265,00 12990 107.60 9 SB{L) 43.80 485.20 46.70
37 NB(T) 19.50 11.80 16.00 7 SB(T) 26950 130.80 1560.50
@ NB(R) 195.90 131,80 16530 48 wB(L) 14320 63.90 108.10

8 77.40 50 Wa (L) 5350 38.80 60.80
d NB (R) e n.;: 42.00 51 SB(T) 50.40 7520 107.20
:; :: :: ; ::: :::ao 5250 52 SB(R) 0.00 0.00 0.00




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL,
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DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

CODIFICACION PARA TOMA DE TIEMPOS DE DEMORAS DEL "HCS"

Afo: Qctubre-01
hoomd— oA —
Interseccién | Orlentacibn | 7:00-$:30_|12:00 - 14:00| 17:30 - 20:00 | interseccidn | Ortentocion | 700 930 172.:00 - 14.00] 17:30 - 20:00
. L) 2% 26.90 26.50 8 NE(L) 50.70 51.40 52.40
. T i 2% 8210 9 e(t) | e 5460 1620
0 2 NB(T) 15.00 15.70 2150 20 - - - -
- S AR) 900 9.00 000 28 SB(L) 4420 253.40 250.70
. ol 22 4.0 126.50 4 NB(T) 50.30 47.20 18530
= ST oo 5740 126.50 2 WB (L) 14320 63190 108.10
10 SB{T) 57.60 8120 52.70 10 NB(T) 14250 258.70 270.10
1 . - - - 17 NB(T) 4730 37.90 220
0 2 (T) 25.00 28.40 4280 2 5 - - -
3 - u - - 2 WB(T) 20,50 37.10 2.0
2 - . ' : 24 SB (R) 2.6 26.00 17.30
4 WB(T) 58.80 42,50 11390 4 EB(T) 82.70 29.30 46.40
5 WB(L) 164.60 43.10 4840 5 NB(R) 60.70 47.80 50.30
7 NB(T) 114.80 53.60 58.10 7 S8(T) 43.50 43.10 4320
i = NO(T) 1 195% 1 13180 165.20 48 sB(T) | 17650 97.40 126 50
» NB(T) | 24730 | 16530 | 16960 L) SB(T) | 28890 | 27890 | 451%
! WE(R) | =% 3880 80.80 50 SB(L) 8020 $3.10 55.00
= We(T) | 4880 2.00 2320 2 () 18.50 12.20 2020
54 EB(R) 52.80 7340 15340 54 NB(L) 125.40 €.20 94.40
15 WB(T) 37.10 31.00 §1.80 15 - - - -
18 WB(T) 38 50 1750 16.70 18 E8(R) 0.00 0.00 0.00
13 - . . . 18 e (T) 23.00 1820 18.90
19 SB(T) 9.70 9.50 11.00 19 NB(T) 11.10 14.00 26.30
12 2 SB(T) 950 11.00 1230 2 NB(T) 9.20 12.20 20.70
-] SB(T) 10.30 1220 12.30 25 NB(T) 11.10 1320 18.70
.l WB(T) 112.10 36.00 34.40 49 (T) 2850 4050 3950
s WB(T) 4550 4950 50.80 51 (T) 41.20 7020 620
53 SB(T) 4350 520 .10 53 NB(T) 172.10 8450 6380
1 SB(T) 27.40 28.00 28.70 1 NB(T) 15.90 19.10 18.50
3 SB(T) 5350 128.00 68.30 3 NB(T) 49.40 44,50 44.60
1 SB(T) 160.20 5020 79.10 1 NB(T) 31.20 £2.30 68,40
3 18 SB(T) 34.70 2370 2080 18 . - - -
19 - - - - 19 NB(T) 11.10 14.00 26.30
2 - . . - 2 NB(T) 2.20 1220 20.70
57 SB(T) 48.40 5400 - 57 NB(T) 53.40 49.90 -
2 EB(T) 34.00 38.10 4450 27 - . - .
28 SB(T) 33.30 10540 4850 28 - - - -
e “ s8(T) | 37870 334.20 38190 . NB(T) 56.60 56.20 54.70
) NB(R) 0.00 0.00 0.00 45 WB (L) 59.70 4220 43.90
56 NB(R) 0.00 0.00 0.00 58 WB(L) 0.00 0.00 0.00
25 - - - -
i EB(T ) 21 .10- 24.50_ 30.40_ = T — = —
L NB(R) 0.00 0.00 0.00 31 WE (L) 50.10 66.50 173;0
R EB(T) 28.40 2590 141.90 32 wWB(T) 0.00 0.00 :7..30
15 k] EB{T) 2580 15.70 13.20 n WB(T) 3120 34: D
H es(T) 13.50 13.30 16.60 M wWB(T) 12.20 13, -
41 ) 361.90 Q NB(T) 56 60 5820 54.70
| (n) 376.70 334.20
70 45 SB(R) 0.00 0.00 0.00
|45 EB (L) 141.70 4450 42 S e
) EB(T) 0.00 0.00 0.00 55 wB(T) 821.50 . s
—— 55 SB(L) 17.60 19.10 18.00 S5 WB(R) 40.90 31.30 :




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
DIVISION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

RESUMEN TIEMPOS DE DEMORAS DEL "HCS"

DEMORAS F
Recorrido DA REGRESO |
| Madana | Medio dia Tarde Madiana | Medio dis Tarde I
1 591.70 874.40 710.50 45520 786.40 507.20 5423
2 I 363.40 512.10 437.00 262,30 249,50 189 80 235.77
3 32280 553.10 453.10 47720 272.50 261.90 390.10
4 1185.40 1198.30 919.60 56.50 982.20 870.10 1002.02
5 63320 319.40 306.70 268 40 224.20 204.80 326.12
) 364.60 27920 42390 949.90 762.80 ss70 J 5703
7 105.60 133.10 148.50 299.00 247.10 329 80 21052
8 631.90 43750 450.30 585,80 355.00 483,30 494.05
8 350.20 247.60 369.10 369.10 470.60 61.70 411.38
10 Eu.w 2960 9550 243.20 357.70 332.40 200,17
1 965.00 57650 792.70 87180 681.00 887.90 795.82
12 20920 226.20 252.40 208 20 232,80 250.90 26128
13 ] =20 302.90 206.90 170.20 182.00 177.60 228 80
14 | aus 471.70 453.00 116.30 98.40 $3.50 281.42
15 | e4s0 487.0 630.70 1093.30 525.80 67590 672.97




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE iINGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

FACTORES DE DEMORAS
COEFICIENTE
TRAYECTOMIA TURNO DIRECCION DEMORAS HCS 1999 DEMORAS HCS FEB-2001 Iomuu
o
m IDA 477.40 §33.00 1.33
REGRESO 452 80 578.60 1.28
1 MEDIODIA IDA 762.00 812.10 1.20
REGRESO 554.10 71420 1.29
TARDE DA 633.20 790.60 1.26
REGRESO 499.40 597 40 1.20
REGRESO 145.90 242.40 1.68
2 MEDIODIA 10A 171.70 436.20 2.84
REGRESQ 140.70 237.70 1.69
TARDE IDA 195.60 338.90 1.73
REGRESO 171.90 161.80 0.94
REGRESO 3200 493.20 1.50
REGRESO 208.20 275.30 1.32
TARDE DA 276.30 524.80 1.90
REGRESO 263.00 262.70 1.00
REGRESO 335.90 862.10 1.97
4 MEDIODIA DA 506.70 1029.50 2.03
REGRESO 322.00 823.00 1.93
ARDE IDA 468.10 $97.80 1.92
T REGRESO 344.30 642,40 1.87
MARANA IDA 239.20 802.10 2.52
REGRESO 170.30 223.00 1.3
DIODIA IDA 180.00 294.40 1.64
5 ME REGRESQ 181.70 198.10 1.08
ARDE IDA 192.00 304.70 1.59
T REGRESO 219.30 188.20 0.90
q IDA 289.50 389.10 1.4
REGRESO £96.30 91160 1.02
IDA 249.70 282.00 1.13
6 MEDIODIA REGRESO 656.40 718.10 1.09
IDA 377.90 409.10 1.08
TARDE REGRESO 541.60 658.70 1.22
n IDA 77.10 75.50 0.98
REGRESO 140.50 149.80 1.07
7 MEDIODA  |— rFso 181.30 211.70 117
IDA 109.30 164.00 1.50
TARDE REGRESO 229.40 263.70 1.15
IDA 313.20 690.00 220
MARANA - [— o 20.70 562.70 1.75
Im 285’70 540.33 1.”
8 MEDIODA - | P GRESO 23410 32440 1.39
e r— DA 277.50 591.80 2.13
TARDE REGRESY 332,50 513.50 1.23




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

FACTORES DE DEMORAS
COERICIENTE
TRAYECTORIA TURNO DIRECCION DEMORAS HCS 1999 DEMORAS HCS FEB-2001 DEMORAS HCS
— FEB-01
MARANA IDA 299.00 433,860 1.45
REGRESO 27320 343.80 1.28
9 MEDICDIA IDA 21620 279.40 1.29
REGRESO 297.10 45830 1.54
TARDE IDA 24480 39910 1.83
REGRESO 409.80 638.70 1.56
m IDA 81.00 98.80 1.20
REGRESO 152.00 18750 1.23
10 MEDIODIA IDA 72.00 79.50 1.10
REGRESO 172.80 344.00 1.99
TARDE IDA 60.40 126,60 1.82
REGRESQ 142.00 321.00 2.26
MARANA DA - 512.80 850.40 1.66
REGRESO 481.40 886.60 1.54
1 1 MEDIODIA DA 375.80 501.70 1.57
REGRESO 41220 666.70 1.62
TARDE DA 420.00 753.60 1.81
REGRESO 56560 684.30 1.56
REGRESO 16320 29620 1.81
DIODIA DA 192.70 223.00 1.18
1 2 ME REGRESO 159.80 230 40 1.44
ARDE IDA 206.50 250.90 1.21
T REGRESO 171.30 250.90 1.48
MARANA DA 209.50 262.60 1.25
REGRESO 179.50 166.70 0.94
DIODIA DA 276.80 299,80 1.08
1 3 WME REGRESO 182.40 20070 1.10
ARDE DA 163.10 188.00 1.15
T REGRESO 135.80 201.10 1.43
MARANA DA 426.70 440.00 1.03
REGRESO 99.00 11630 1.7
IDA 3689.90 531.70 1.3
1 4 MEDIODA REGRESO 96.30 96.40 1.02
“IDA 464.40 469.20 1.01
TARDE REGRESO 96.90 98.60 1.02
IDA 535.20 624.70 1.17
MARANA REGRESO 1107.20 1093.30 0.99
DA 474.40 479.90 1.01
1 5 MEDIODIA REGRESO 513.10 525.80 1.02
DA 518.30 620.00 1.2
TARDE REGRESO 583.50 875.90 1.18




UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

FACTORES DE DEMORAS
TRAYECTORIA TURNO | DIRECCION | DEmORAS Hes 1909 DEMORAS HCS JUN-2001 mmg
JUN-01
MANANA IDA 477.40 372.70 0.78
REGRESQ 45230 459.00 1.01
1 MEDIODIA IDA 762.00 565.10 0.74
REGRESQ 554.10 732.80 132
TARDE IDA 633.20 541.00 0.35
REGRESO 499 40 518.30 1.04
MARANA IDA 146.50 307.30 2.10
REGRESO 145.90 21420 147
2 MEDIODIA DA 171.70 313.00 1.82
REGRESO 140.70 20220 1.44
TARDE IDA 195.60 280.70 1.44
REGRESO 171.90 154.60 0.9
MARANA IDA 230.40 319.60 1.39
REGRESG 329.30 53050 1.61
3 MEDIODIA {DA 429 .40 557.20 1.30
REGRESO 208.20 274.40 1.32
TARDE 1DA 276,30 410.40 1.49
REGRESO 263.00 260.70 0.99
IDA 416.30 960.30) 2.3
MARANA REGRESO 335.90 583.50 1.68
DICDIA IDA 506.70 1126.10 2.22
4 ME REGRESO 322.00 580.40 1.80
IDA 458.10 1021.70 2.18
TARDE [ REcResO 34430 £34.30 242
IDA 239.20 383.00 1.60
MARANA REGRESO 170.30 336.20 1.97
DICDIA IDA 180.00 293.20 1.63
5 ME REGRESQO 181.70 24860 1.37
IDA 182.00 310.10 1.82
TARDE REGRESO 219.30 226.70 1.03
IDA 289.50 438.20 1.51
MARANA REGRESO 896.30 707.10 .79
iDA 249.70 286.00 115
6 MEDIODIA | REGRESO 656.40 421.10 0.54
IDA 377.90 409.70 1.08
TARDE REGRESO 541.60 485 80 0.90
DA 77.10 96.20 1.25
MARANA REGRESO 140.50 263.00 1.87
IDA 98.70 130.10 1.32
7 MEDIODA [ReGRESO 181.30 310.70 1.71
IDA 103.30 130.40 1.19
TARDE I RecRESD 229.40 380.70 1,66
DA 313.20 627.10 2.00
MARANA I REGRESO 320.70 518.90 1.62
IDA 285.70 386.40 1.35
8 MEDIODIA REGRESO 23410 291.60 1.28
DA 271.50 e PGl R 4 5
TARDE REGREST 532.30 1 452.70 1.4




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA cVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

FACTORES DE DEMORAS

TRAYECTORIA TURNO | DIRECCION | Dmaomas ncs 1389 DEMORAS HCS JUN-2001 mﬂ"ué
— JUN-G1
MARANA Reclglksso :gﬁ S50 ::;:
9 MEDIODIA RE(IEL;:ESO :;::fg P40 580
TARDE REt;t:;so w0050 o640 :g
MARANA | e 9350 o ™
10 | meooon | bss Tas o0 525 321
TARDE | tes o0 36640 ;.;:
MARANA ng:sso oy 25550 778
11 MEDIOD | s P 10 To7
TARDE REtls_?!'I\ESO 565,60 10 ::::
MARANA | e Tes20 625 i
12 | veboon |ries Tose0 oM Al
TARDE  |prires % 25050 a8
MAANA | % 10 $o7
13 [emoon [ 222 me 1<
TARDE nglksso % 15780 E:EJE
MARANA | o 00 0 a0
14 MEDIODIA Reéqn‘;sso = :az::: ::::
TaRDE | iess e 86.40 0.91
MARANA |—cnees o730 1663 16 35
DA 474.40 471.70 0.99
15 MEDIODIA I REGRESO 513.10 474.70 0.93
TARDE DA 518.30 573.40 1.1
REGRESO 583.50 601.80 1.03




UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

FACTORES DE DEMORAS
TRAYECTORIA | TURNO | DIRECCION | DEmORAS HCs 1999 omvoRASHS 02001 JoeMomas WS | ocT
0
MARANA IDA 477.40 591.70 1.24
REGRESO 452.80 45520 1.01
1 MEDIODIA IDA 762.00 874.40 1.15
REGRESO 554.10 48520 0.82
TARDE IDA 633.20 710.50 1.12
REGRESO 4989.40 507.20 1.02
REGRESQ 145.90 262.80 1.30
2 MEDIODIA IDA 171.70 512.10 2.98
REGRESO 140.70 249.50 1.7
TARDE IDA 195.60 437.00 223
REGRESO 171.9Q 189.80 1.10
MARANA IDA 23040 322.90 1.40
REGRESO 329.30 477.20 145
3 MEDIODIA DA 429.40 553.10 1.29
REGRESO 208.20 27250 1.3
TARDE IDA 278.30 453.10 1.64
REGRESQO 263.00 261.90 1.00
MARANA IDA 416.30 1185.40 2.85
REGRESQ 335.90 856.50 2.55
4 MEDIODIA IDA 506.70 11988.30 2.38
REGRESO 322.00 982.20 3.05
TARDE DA 488.10 91960 1.98
REGRESO 344.30 870.10 253
MARANA IDA 239.20 633.20 2.65
REGRESO 170.30 268.40 1.58
IDA 180.00 319.40 1.77
5 MEDIODIA REGRESO 181.70 22420 1.23
IDA 192.00 306.70 1.60
TARDE REGRESO 219.30 204.80 0.93
IDA 28950 364.60 1.26
MARANA REGRESO 896.30 949,90 1.08
DA 249.70 319.40 1.28
6 WEDIODIA IRecreso 656.40 224.20 0.34
IDA 377.90 423.90 1.12
TARDE REGRESO 541.60 695.70 1.28
IDA 77.10 105.60 1.37
MARANA REGRESO 140.50 295.00 213
DA 98.70 133.10 1.35
7 MEDIODIA REGRESO 181.30 247.10 1.36
DA 109.30 148.50 1.38
TARDE REGRESO 229.40 32080 1.44
DA 313.20 631.90 2.02
MARANA REGRESO 320.70 595.80 1.86
iDA 285.70 437.50 1.53
8 MEDIODIA REGRESO 23410 355.00 1.52
DA 7T e ton s st S SAYIPRY 4 " 0 ~ 1.66
TARDE STGRESO 352.30 433.30 1.45




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE mNGENIERIA CMIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

FACTORES DE DEMORAS
COEFICIENTE
TRAYECTORIA TURNO DIRECCION DEMORAS HCS 1899 DEMORAS HCS OCT-2001 DEMORAS HCS
OCT -E‘l
MARANA 1DA 299.00 350.20 117
REGRESO 27320 369.10 1.38
IDA
MEDIODIA 216.20 247.60 1.15
9 REGRESO 297.10 470.60 1.58
IDA
TARDE 24460 369.10 1.51
REGRESO 409.80 661.70 1.61
MANANA IDA 81.00 82.60 1.02
REGRESO 152.00 24320 1.60
IDA 72.00 89.60 1.24
MEDIODIA - : .
1 0 REGRESO 172.80 357.70 2.07
IDA 89.40 9550 1.38
TARDE .
REGRESO 142.00 332.40 2.34
MANANA IDA 512.80 965.00 1.88
REGRESO 481.40 871.80 1.81
IDA 375.80 576.50 1.53
MEDIODIA :
11 REGRESO 412.20 631.00 1.65
IDA 420.00 792.70 1.89
TARDE
REGRESO 565.60 B887.90 1.57
MARANA DA 232.90 309.20 1.33
REGRESO 163.20 296.20 1.81
DIODIA IDA 192.70 226.20 147
12 ME REGRESO 159.80 232.80 148
DA 206 .80 252.40 1.22
TARDE
REGRESQ 171.30 250.90 1.48
MARANA IDA 209.50 333.20 1.59
REGRESO 179.50 170.20 0.95
DIODIA IDA 276.80 302.90 1.00
13 ME REGRESO 182.40 182.00 1.00
DA 163.10 206.90 1.27
TARDE REGRESO 13580 177.60 1.31
MARANA DA 426.70 44450 1.04
REGRESO 99.00 116.30 1.17
DA 399,90 477.70 1.19
14 MEDIODIA |—EGRESO 96.30 98.40 1.02
DA 464.40 453 00 0.98
TARDE REGRESQ 96.90 9860 1.02
DA 535.20 624.80 1.17
MARANA REGRESO 1107.30 1093.30 0.99
IDA 474.40 487.30 1.03
15 MEDIODIA |—EGRESD 513.10 525.80 1.02
DA 518.30 630.70 1.22
TARDE REGRESO 583.50 675.50 1.18




CAPITULO V

EVALUACION DEL SINTRAM

V.3.3 Célculo del coeficiente de tiempo restante,

Para el calculo de los tiempos esperados del 2001, se usaran los coeficientes
calculados para cada trayectoria, el cual se denominara como F y el procedimiento para la
obtencion de dicho factor es como sigue.

El procedimiento fue derivado de un andlisis realizado en el libro Ingenieria del
Transito Urbano, de Simon Cohen, el cual inicia de la obtencion de la ecuacion

representativa de la modelacion lineal:
T=a+bT,

Donde a y b son constantes, T es tiempo total de recorrido y Tp el tiempo de demoras.

Se tiene también que,

T=T,+T,

ast

T,=T-T,

sustituyendo

T, =(a+bT,)-T,

To=a+T,(b-1)

para un porcentaje de incremento X, el nuevo tiempo restante (T')se expresa por:

T,'=a+T,'(b-1)

X
T'=a+T.|1+ b-1
rR=a+ n( ]00)( )
asi

X
T.-T, =T.| — (b-1
kR ”(100)( )

el crecimiento se puede expresar entonces asi:
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CAPITULO V

EVALUACION DEL SINTRAM

finalmente, el porcentaje queda:
Y%= Tp Xob-1)
TR
Adicionalmente, se realiza la siguiente operacion, para la obtencion del factor:

Frp=1+Y%
Numéricamente, lo anterior se aplicaria para cada una de las trayectorias.

El procedimiento sera el mismo para cada una de las trayectorias; los datos los cuales
son los “"tiempos brutos del 2001”, capturados de los registros del Departamento de
Ingenieria de Transito de la Facultad de Ingenieria Civil de la Universidad Auténoma de
Nuevo Ledn.

El analisis de basa en los datos de las demoras y de los tiempos restantes de cada una
de las trayectorias, y mediante el promedio de ellas para el calculo y la obtencion del

coeficiente de incremento de los tiempos de marcha.

De acuerdo a la metodologia propuesta, se planted que la obtencion de los factores
de prediccion futura deberan irse ajustando, en el transcurso del tiempo, y a las condiciones
prevalecientes en el Centro Urbano en estudio, pues es necesario tener mas certeza y
confiabilidad de los resultados obtenidos. Tal es el caso de los factores de tiempo restante;
donde, ademas de actualizar los tiempos de movimiento y demoras para cada trayectoria en
estudio, se considero plantear el modelo lineal con datos obtenidos de los estudios

realizados en la zona de metropolitana. Basicamente, el modelo nos proporciona dos
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CAPITULO V

EVALUACION DEL SINTRAM

parametros denominados a y b, descritos en el procedimiento anterior y que corresponden a
la siguiente ecuacion lineal,
T=a+bT,

Donde los parametros "a” y “b" se obtienen al modelar una linea recta sobre una
serie de puntos graficados con los tiempos de espera (demoras), con respecto a los tiempos
en marcha (tiempos en movimiento), y que representan el comportamiento de los viajes en

nuestro centro urbano.

El coeficiente "b” se aplica directamente en la formula propuesta para obtener de

manera porcentual el incremento de los tiempos restantes por trayectoria

La siguiente grafica muestra lo dicho anteriormente, asi como los valores numericos
que se emplearan en la evaluacion. En ella se encuentra graficada una nube de puntos que
corresponden a los tiempos de los estudios realizados desde Junio de 1999 hasta Octubre del
2001.

MODELACION LINEAL

00:43:12

e
00:36:00 e,
' . - ‘
‘zb”'d_' % :
o 0% &7, v = 1.3863x + 0.0077 &8
e ..‘?2 s * R? = 0.7577

.~ TIEMPO RESTANTE
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CAPiITULO V

EVALUACION DEL SINTRAM

De dicha ecuacion se desprende que a=0.0077 y b=1.3863, ademas que la R? es muy
confiable; estos valores fueron tratados estadisticamente con el software SPSS.

Para cada serie de estudios realizados en el 2001, se aplicara el procedimiento
anterior y se obtendra un factor por trayectoria y para cada estudio realizado.

Los datos requeridos son los tiempos en movimiento y los tiempos de demora de cada
estudio.

En las paginas siguientes se muestra el resumen de los tiempos a emplear y la tabla
de obtencion del factor de tiempo restante, para cada uno de los estudios realizados en el

2001 y que serviran de comparacion entre ellos, en los porcentajes de disminucion de los
tiempos de viaje, en la zona metropolitana.
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SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPO TOTAL DE VIAJE FEBRERO 2001

Trayectonias Matutino Mediodia Vespertino PROMEDIO
Ida Regreso Ida Regreso Ida Regreso
1 0:48:24 0:57:13 0:43:32 0:48:55 0:48.:46 0:54:41 0:50:15
2 0:20:26 0:23:10 0:22:53 0:22:49 0:24:41 0:22:08 0:22:41
3 0:22:24 0:27:50 0:26:34 0:27:01 0:27:27 0:25:26 0:26.07
4 0:29:18 0:30:21 0:30:49 0:29:49 0:32:21 0:29:56 0:30:26
5 0:36:31 0:44:03 0:45:59 0:43.01 0:45:43 0:51:42 0:44:30
6 0:48:51 0:53:09 0:49:22 0:50:00 0:46:18 0:50:37 0:49:43
7 0:34:56 0:40:14 0:35:44 0:37:53 0:40:05 0:40:53 0:38:17
8 0:36:02 0:43:19 0:32:43 0:36:19 0:38:14 0:37.02 0:37:17
9 0:39:38 0:29:21 0:31:37 0:32:29 0:35:30 0:36:09 0:34:07
10 0:18:43 0:19:18 0:24:10 0:22:42 0:23:01 0:22:25 0:21:43
11 0:42:33 0:46:02 0:37:08 0:38:28 0:41:46 0:44:19 0:41:43
12 0:31:59 0:30:37 0:29:01 0:28:29 0.31:28 0:32:42 0:30:43
13 0:27:28 0:27:34 0:25:26 0:26:37 0:30:45 0:26:52 0:27:27
14 0:39:21 0:38:23 0:38:01 0:36:49 0:38:45 0:38:46 0:38:21
15 0:37:35 0:39:04 0:36:34 0:39:25 0:38:54 0:41:24 0:38:49
DEMORAS FEBRERO 2001
Trayectorias Matutino Mediodia Vespertino PROMEDIO
Ida Regreso Ida Regreso Ida Regreso

1 0:15:14 0:18:29 0:09:18 0:11:08 0:15:13 0:19:19 0:14.47
2 0:04:42 0:07:21 0:03:29 0:04:46 0:06:17 0:05:31 0:05:21
3 0:04:26 0:07:35 0:06:55 0.06:25 0:07:55 0:06:06 0:06:34
4 0:09:32 0:09:50 0:09:43 0:09:07 0:10:59 0:08:50 0:09:40
S 0:07:44 0:13:23 0:13:53 0:11:20 0:14:18 0:20:31 0:13:31
6 0:10:33 0:1240 |} 0:10:26 0:12:45 0:10:26 0:23:42 0:13:25
7 0:07:57 0:11:19 0:07:47 0.08:59 0:10:29 0:11:11 0:09:37
8 0:08:58 0:13:30 0:06:49 0:08:47 0:10:46 0:08:47 0:09:36
9 0:11:16 0:06:34 0:07:16 0:08:14 0:10:07 0:09:18 0:08:47
10 0:04:03 0:05:06 0:07:09 0.06:28 0:06:32 0:05:51 0.05:52
11 0:14:23 0:14:20 0:07:59 0:09:24 0:11:38 0:13:11 0:11:49
12 0:11:52 0:10:13 0.07:44 0:08:14 0:09:23 0:12:09 0:09:56
13 0:05:51 0:06:34 0:05:57 0:06:42 0:10:30 0:06:21 0:06:59
14 0:13:41 0:06:20 0:08:19 0:07:56 0:07:32 0:11:55 0:09:17
15 0:12:37 0:12:49 0:09:27 0:11:13 0:10:34 0:11:35 0:11:22
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UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPO RESTANTE FEBREROQ 2001

Traywctorias Matutino Mediodia Vespertino PROMEDIO
Ida Regreso Ida Regreso Ida Regreso

1 0:33:10 0:38:45 0:34:14 0:37.47 0:32:33 0:35:22 0:35:28
2 0:15:44 0:15:49 0:19:23 0:18:03 0:18:24 0:16:37 0:17:20
K] 0:17:58 0:20:15 0:19:38 0:20:36 0:19:33 0:19:19 0:19:33
4 0:19:46 0:20:32 0:21.06 0:20:43 0:21:22 0:21.06 0:20:46
5 0:28:47 0:30:41 0:32:06 0:31:40 0:31:25 0:31:11 0:30:58
6 0:38:18 0:40:29 0:38:56 0:37:15 0:35:52 0:26:55 0:36:17
7 0:26:59 0:28:55 0:27:57 0:28:54 0:29:36 0:29:43 0:28:41
8 0:27:03 0:29:49 0:25:54 0:27:32 0:27:28 0:28:15 0:27:40
9 0:28:22 0:22:47 0:24:20 0:24:15 0:25:23 0:26:51 0:25:20
10 0:14:40 0:14:13 0:17.01 0:16:14 0:16:29 0:16:33 0:15:52
11 0:28:10 0:31:42 0:29:09 0:29:05 0:30:08 0:31:08 0:29:54
12 0:20:07 0:20:24 0:21:17 0:20:15 0:22:04 0:20:33 0:20.47
13 0:21:37 0:21:01 0:19:29 0:19:55 0:20:15 0:20:31 0:20:28
14 0:25:40 0:32:.02 0:29:41 0:28.52 0:31:13 0:26:51 0:29:03
15 0:24:59 0:26:14 0:27:07 0:28:13 0:28:21 0:29:50 0:27:27

GOEFICIENTE DE TIEMPOS RESTANTE 98-FEBO1
Trayectorias TD,TR b FTR
1 0.41658 1.3863 1.16
2 0.30872 1.3863 1.12
3 0.33563 1.3863 1.13
4 0.46568 1.3863 1.18
S5 0.43664 1.3863 1.17
6 0.36983 1.3863 1.14
7 0.33531 1.3863 1.13
8 0.34702 1.3863 1.13
9 0.34707 1.3863 1.13
10 0.36946 1.3863 1.14
11 0.39532 1.3863 1.15
12 0.47801 1.3863 1.18
13 0.34130 1.3863 1.13
14 0.31961 1.3863 1.12
i3 041413 3003 1.15




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

_ TIEMPO TOTAL DE VIAJE JUNIO 2001
Trayectorias Matutino Mediodia Vespertino PROMEDIO
Ida Regreso Ida Regreso Ida Regreso
1 0:38:35 0:45:15 0:41:45 0:41:52 0:40:22 0:53:24 0:43:32
2 0:24:54 0:27:21 0:24:55 0:25:12 0:28:27 0:27.42 0:26:25
3 0:25:09 0:28:00 0:32:45 0:30:18 0:28:05 0:28:15 0:28:45
4 0:26.02 0:26:06 0:28:16 0:28:47 0:27:48 0:28:22 0:27:33
> 0:40:30 0:18:03 0:41:22 0:42:40 0:43:54 0:47:52 0:42:23
6 0:47:34 0:51:45 0:50:02 0:50:14 0:47:32 0:50:50 0:49:40
7 0:36:01 0:34:40 0:37:40 0:36:19 0:40.55 0.42:51 0:38:04
8 0:43:39 0:46:42 0:38:53 0:43:01 0:41:56 0:46:24 0:43.26
9 0:34:02 0:32:24 0:33:45 0:35.01 0:36:17 0:42:16 0:35:38
10 0:18:53 0:18:48 0:24:05 0:25:24 0:24:11 0:22:55 0:22:23
11 0:48:29 0:44:01 0:45:03 0:42:08 0:50:05 0:47:57 0:46:17
12 0:31:10 0:31:14 0:30:37 0:30:38 0:31:44 0:34:39 0:31:40
13 0:23:58 0:27:08 0:29:36 0:26:07 0:27:10 0:29:44 0:27:17
14 0:24:25 0:24:48 0:26:25 0:23:57 0:30:04 0:27:25 0:26:11
15 0:41:40 0:43:41 0:50:27 0:48:23 0:46:46 0:48:24 0:46:34
DEMORAS JUNIO 2001
Trayectorias Matutino Mediodia Vespertino PROMEDIO
Ida Rggreso Ida Regreso Ida Regreso

1 0:07:53 0:13:46 0:08:37 0:11:31 0:08:39 0:20:15 0:11:47
2 0:06:34 0:09:08 0:06:30 0:06:23 0:08:45 0:08:24 0:07:39
3 0:05:21 0:06:13 0:08:42 0:08:36 0:06:58 0:06:40 0:07:05
4 0:05:50 0:05:29 0:07:24 0:07:45 0:06:45 0:07:19 0:06:45
S 0:08:20 0:06:34 0.08:58 0:08:42 0:10:05 0:12:53 0:09:16
6 0:13:23 0:17:42 0:14:08 0:15:39 0:12:16 0:16:37 0:14.57
7 0:07:08 0:06:42 0:07:47 0:06:28 0:09:36 0:09:33 0:07:52
8 0:13:02 0:16:59 0:10:17 0:13:35 0:12:38 0:17:00 0:13:55
9 0:10:27 0:09:39 0:10:34 0:11:39 0:12:12 0:18:52 0:12:14
10 0:04:43 0:04:54 0:09:34 0:10:48 0:09:44 0:08:19 0:08:00
11 0:13:13 0:08:14 0:10:43 0:09:36 0:15:35 0:12:14 0:11:46
12 0:08:58 0:09:43 0:08:23 0:08:45 0:09:21 0:10:08 0:09:13
13 0.05:35 0:07:18 0:10:26 0:06:18 0:08:20 0:10:00 0.08:00
14 005944 0:07:04 0.06:07 0:05:34 0:07:25 0:08:12 0:06:41
15 0:08:30 0:11:54 0:158:42 0:13:18 0:13:10 0:16:57 0:13:15




UNIVERSIDAD AUTONOMA DE NUEVO LEON

FACULTAD DE INGENIERIA CIVIL

SUBDIRECCION DE ESTUDIOS DE POSGRADO

DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPO RESTANTE JUNIO 2001

Trayectonias Matutino Mediodia Vespertino PROMEDIO
Ida Regreso Ida Regreso Ida Regreso
1 0:30:42 0:31:29 0:33:09 0:30:22 0:31:43 0:33:08 0:31:45
2 0:18:20 0:18:13 0:18:25 0:18.48 0:19:42 0:19:08 0:18:46
3 0:19:48 0:21:48 0:24:03 0:21:42 0:21:07 0:21:35 0:21:40
4 0:20:12 0:20:37 0:20:52 0:21:02 0:21.03 0:21:03 0:20:48
5 0:32:09 0:31:28 0:32:24 0:33:57 0:33:49 0:34:59 0:33:08
6 0:34:12 0:34:03 0:35:54 0:34:35 0:35:16 0:34:13 0:34:42
7 0:28:54 0:27:57 0:29:53 0:29:51 0:31:19 0:33:17 0:30:12
8 0:30:36 0:29:43 0:28:36 0:29:26 0:29:18 0:29:24 0:29:31
g9 0:23:35 0:22:45 0:23:11 0:23:22 0:24:05 0:23:25 0:23:24
10 0:14:10 0:13.54 0:14:31 0:14:26 0:14:27 0:14:36 0:14:22
11 0:35:16 0:35:47 0:34:20 0:32:32 0:34:30 0:34:43 0:34:31
12 0:22:12 0:21:30 0:22:14 0:21:53 0:22:23 0:24:32 0:22:27
13 0:18:23 0:19:50 0:19:10 0:19:49 0:18:50 0:19:45 0:19:18
14 0:13:41 0:17:43 0:20:18 0:18:23 0:22:40 0:19:14 0:19:30
15 0:33:10 0:31:47 0:33:45 0:35:07 0:33:36 0:32:27 0:33:19
COEFICIENTE DE TIEMPOS RESTANTE 89-JUNO1
Trayectorias ToTr b Fm

1 0.37099 1.3863 1.14

2 0.40779 1.3863 1.16

3 0.32674 1.3863 1.13

4 0.32479 1.3863 1.13

5 0.27950 1.3863 1.11

6 0.43095 1.3863 1.17

7 0.26078 1.3863 1.10

8 0.47167 1.3863 1.18

9 0.52274 1.3863 1.20

10 0.55682 1.3863 1.22

11 0.34080 1.3863 1.13

12 0.41045 1.3863 1.16

13 0.41423 1.3863 1.16

14 0.34275 1.3863 1.13

15 0.35764 1.3853 1.15




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPO TOTAL DE VIAJE OCTUBRE 2001
Trayectorias Matutino Mediodia Vespertino PROMEDIO
Ida Regreso Ida Regreso Ida Regreso
1 0:34:20 0:55:56 0:43:12 0:41:22 1:06:23 0:42:17 0:47:15
2 0:24:43 0:29:08 0:25:54 0:25:04 0:31:58 0:30:04 0:27:48
3 0:23:39 0:27:42 0:28:45 0:24:13 0:32:51 0:27:38 0:27:28
4 0:30:52 0:32:44 0:29:40 0:28:33 0:33:18 0:32:11 0:31:13
5 0:48:06 0:35:01 0:44:38 0:40:45 0:49:04 0:53:49 0:45:14
6 0:48:35 0:54:19 0:47:17 0:48:09 0:53:50 0:58:02 0:51:42
7 0:34:40 0:38:36 0:35:05 0:36:49 0:40:10 0:38:13 0:37:16
8 0:37:28 0:50:53 0:33:25 0:40:56 0:49:26 0:51:20 0:43.55
9 0:39:40 0:33:03 0:36:47 0:36:55 0:42:24 0:43:20 0:38:42
10 0:20:14 0:18:50 0:25:34 0:29:05 0:27:21 0:31:31 0:25:26
11 0:53:04 0:44.:57 0:46:03 0:44:17 0:58:08 0:47:38 0:49:01
12 0:31:30 0:29:08 0:30:21 0:30:39 0:34:11 0:38:43 0:32:25
13 0:27:26 0:27:00 0:26:00 0:28:26 0:30:18 0:32:21 0:28:35
14 0:48:37 0:34:44 0:48:03 0:36:04 0:54:20 0:42:49 0:44:06
15 0:45:12 0:44:36 0:48:18 0:49:13 0:53:32 0:55:57 0:49:28
DEMORAS OCTUBRE 2001
Trayectorias Matutino Mediodia Vespertino PROMEDIO
Ida Regreso Ida Regreso Ida Regreso

1 0:05:02 0:23:09 0:13:34 0:08:36 0:33:11 0:09:06 0:15:26
2 0:06:14 0:10:24 0:06:40 0:06:26 0:11:18 0:10:37 0.08:36
3 0:05:22 0:07:07 0:07:03 0:04:26 0:09:43 0:05:10 0:06:29
4 0:06:45 0:07:04 0:05:37 0:04:55 0:07:52 0:06:53 0.06:31
5 0:12:37 0:06:11 0:10:29 0:08:40 0:12:41 0:18:20 0:11:30
6 0:15:20 0:19:25 0:13:11 0:14:00 0:17:40 0:21:11 0:16:48
7 0:06:41 0:09:49 0:06:32 0:07:12 0:08:40 0:06:22 0:07:33
8 0:09:46 0:21:49 0.07:20 0:15:26 0:20:14 0:22:25 0:16:10
9 0:16:15 0:11:23 0:12:25 0:13:46 0:14:25 0:19:24 0:14:36
10 0:06:45 0:04:40 0:11:05 0:12:53 0:10:34 0:15:24 0:10:14
11 0:20:32 0:14.03 0:12:57 0:12:29 0:23:41 0:14:32 0:16:22
12 0:11:29 0:08:05 0:09:59 0:09:03 0:10:08 0:11:36 0:10:03
13 0:07:44 0:06:17 0:06:53 0:07:32 D:10:14 0:09:03 0:07.57
14 Nt s of 2] 0:04:10 0:10:55 0:05:55 0:15:34 0:08:22 0:09:39
15 0:12:47 0:10:14 0:12:44 0:13:26 0:15.07 0:16:44 0:13:30




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD DE INGENIERIA CIVIL
SUBDIRECCION DE ESTUDIOS DE POSGRADO
DEPARTAMENTO DE ESTUDIOS DE INGENIERIA DE TRANSITO

TIEMPO RESTANTE OCTUBRE 2001

Trayectorias Matutino Mediodia Vespertino PROMEDIO
Ida Regeso Ida Regreso Ida Regreso

1 0:29:18 0:32:47 0:29:38 0:32:46 0:33:12 0:33:11 0:31:49
2 0:18:29 0:18:44 0:19:14 0:18:38 0:20:40 0:19:27 0:19:12
3 0:18:17 0:20:35 0:21:42 0:19:46 0:23.08 0:22:29 0:20:59
4 0:24:07 0:25:40 0:24:03 0:23:38 0:25:26 0:25:18 0:24:42
5 0:35:29 0:28:50 0:34:.09 0:32:05 0:36:23 0:35:29 0:33:44
6 0:33:14 0:34:54 0:34.06 0:34:10 0:36:10 0:36:51 0:34:54
7 0:27:59 0:28:47 0:28:33 0:29:36 0:31:30 0:31:50 0:29:43
8 0:27:42 0:29:04 0:26:04 0:25:30 0:29:13 0:28:55 0:27:44
9 0:23:25 0:21:40 0:24:21 0:23:09 0:27:59 0:23:57 0:24:.05
10 0:13:28 0:14:10 0:14:29 0:16:12 0:16:47 0:16:07 0:15:12
11 0:32:32 0:30:53 0:33:06 0:31:48 0:34:27 0:33:06 0:32:39
12 0:20:01 0:21:04 0:20:22 0:21:36 0:24:03 0:27:07 0:22:22
13 0:19:41 0:20:42 0:19:07 0:20:54 0:20:04 0:23:19 0:20:38
14 0:35:36 0:30:34 0:37.08 0:30:09 0:38:46 0:34:27 0:34:27
15 0:32:25 0:34:22 0:35:34 0:35:47 0:38:25 0:39:13 0:35:58

COEFICIENTE DE TIEMPOS RESTANTE 89-OCTO1
Trayectorias ToTr b Fmr

1 0.48536 1.3863 1.19
2 0.44820 1.3863 1.17
3 0.30864 1.3863 1.12
4 0.26374 1.3863 1.10
5 0.34066 1.3863 1.13
6 0.48132 1.3863 1.19
7 0.25407 1.3863 1.10
8 0.58290 1.3863 1.23
9 0.60632 1.3863 1.23
10 0.67278 1.3863 1.26
11 0.50152 1.3863 1.19
12 0.44947 1.3863 1.17
13 0.38555 1.3863 1.15
14 0.28037 1.3863+..}. 1.11
15 0.37567 1.3803 1.15




CAPITULO V

EVALUACION DEL SINTRAM

V.3.4 Obtencién de los tiempos esperados para el 2001

Para obtener de tos tiempos esperados se aplicara la siguiente formula, donde los
datos variaran, dependiendo de la trayectoria, el sentido y el periodo del dia, asi como

también del periodo de estudio analizado.

TEVM =TIEMPODERECORRIDOENMOVIMIENTO x Fy + DEMORAS x Fy

Estos tiempos se obtendrén en serie, para los datos esperados en Febrero del 2001,
Junio del 2001, y Octubre del 2001.

Los tiempos de recorrido en movimiento y los tiempos de demora a utilizar en la
formula anterior son los tiempos reales de los estudios realizados en 1999, que al alterarse
por los factores propuestos y calculados, nos arrojara los tiempos esperados en el 2001 si no

se hubiese implementado un Sistema de Administracion del Transito.

Estos tiempos esperados permitirdn comparar sobre el future tedrico esperado con el
futuro real estudiado, para poder asi estimar la mejora mas certera y real de disminucion de

los tiempos de viaje, en la Zona Metropolitana.

En las paginas siguientes se muestra la tabla de calculo y los resultados obtenidos de
los tiempos esperados de viaje del 2001, para cada trayectoria, periodo del dia, sentido del

viaje y estudio realizado.

92



