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Although the traffic demand on Bangkok expressway system during peak periods is generally
higher than the capacity of the system, no efficient traffic management measure is currently in place.
High-Occupancy-Vehicle (HOV) lane and ramp metering strategies are among the potential measures that
could alleviate traffic congestion on the expressway because the measures” main objective is to directly
manage and control traffic in the sysiem. This thesis presents evaluation results of concurrent flow HOV
lane and traffic responsive ramp metering applications using PARAMICS software.

Findings show that HOV strategy that allows vehicles carrying at least two people (except public
transport) to use the HOV lane will be effective when the proportion of these vehicles range from 45 to 55
percent of the total vehicles under traffic density between 24 and 59 vehicles per kilometer per lane. For
ramp metering strategy, it was found that the measure will be effective when the density is between 36 and
40 vehicles per kilometer per lane given that loop detectors are located at 3 locations, i.e., upstream
mainline before ramp metering area, merge area and queue area.

In addition, results from network-level analysis indicate that HOV lane, ramp-metering, and
combined strategies can reduce total travel time in the system by 0.4, 3.7, and 5.9 percent, respectively.

Findings from the present study can form a basis to improve traffic conditions on Bangkok expressway

system,
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X X X X
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n.2 YSanamsdumeanaumse — darenie (0-D Trip) 1ur19a113 9031151 (06:00-09:00 44.)

wuh| 1 2 3 4 5 6 7 8 9 10 | 11 12 1 13 ] 14 ] 15 ) 16§ 17 | 18 ) 19 | 20§ 21 | 22 | 23 | 24 | 25| 26 | 27 | 28 J 29 | 30 | 31 | 32 ] 33 | 34 | 35 ] 36 ERLY
1 0 0 ]2,147] 759 ] 32 |3,196] 210 | 27 | 737 |1,076] 581 | 430 | 16 0 16 5 54 | 188 ) 38 | 700 | 204 | O | 592 474] 156 ] 27 | 328 ] 16 | 81 | 27 0 0 0 |285] O 27 12,429
2 0 0 0 24 O §831] 93] 13 ] 39| 158 39 | 52 0 0 2 0 0 0 0 4 0 2, 0 9 0 0 28 0 2 7 2 0 7 2 0 2 1,316
3 J1,229] O 0 0 0 0 0 0 0 33 | 12 0 62 | 43 | 25 2 43 | 175] 14 | 53 8 0 4 0 0 2 12 | 1581 203| O 0 0 0 0 0 0 2,083
4 | 571 14 0 0 0 | 823]109] 5 2 | 178 ] 358 7 56 | 28 ) 16 9 0 J167] 5 37 0 3 0 0 0 0 3 90 | 134 ] 106 | 12 0 5 21 0 2,469
5 ] 640 | 104 ] 104 ] 18 0 43 1,256] 122 ] 12 0 0 0 30 | 24 | 30 0 0 18 0 49 0 0 0 0 0 0 0 98 | 232|305] 6 0 0 | 18] O 12 | 3,291
6 12,767]1,227) 0 |1,155] 0 0 0 0 | 914 |1,787] 223 | 662 ] 199 ] 169 ] 102 | 24 J 108 | 235 O | 884 ) 0 |409] 0 | 5591 90 0 | 186 | 427 ] 559 ] 108 | 12 0 18 12231 0 54 13,108
7 1903]272] 0 |677) 5 0 0 0 | 138]1903]282)395) 26 ] 51 | 51 ) 21 | 77 | 82 ] 36 | 344] 0 | 149] 0 | 282] 46 0 | 174 97 ] 231] 26 | 10 0 10 | 67 0 10 | 5374
8 | 72911731 0 29 0 0 0 0 0 | 8511137 79 | 72 | %4 7 0 0 0 O | 144] 0 | 18] O J2I6]) 14 0 0 |29 ] 188] 0 0 0 0 0 0 0 3,225
9 | 850 | 44 0 14 0 0 ]1,627] 89 0 |310]160) 17 | 55 | 27} 10 0 34 175 3 106 ] 0 34 0 51 3 0 27 | 1261 201 | 96 | 14 0 7 10 0 20 | 4.021
10 J1,162] 465] O | 807 ] O ]3,040f 379 ] 214 508 | O 0 0 | 220] 159) 86 | 18 | 165 752 43 | 147 0 | 208) O | 263] 587 O 0 | 159] 361 ] 202 49 0 0 |300] O 18 10,323
11 J1,275] 386] O | 987 O ]1,131] 105] 157 ] 432] O 0 0 | 2551209 ) 144 26 | 222 | 798| 20 § 321 ] O | 242 O | 536]719| O 0 | 346 ] 471 ] 183 ] 72 0 6 | 157] O 33 | 9,244
12 | 374 115] O 64 0 |1,191] 136 ] 30 8 0 0 0 13 1 17 0 0 0 | LI5] 4 55 17 0 0 0 0 0 0 4 30 | 81 ] 21 0 0 21 0 25 | 2335
13 7 0 | 390] 278 15 |1,066] 203 | 37 ] 285 308 | 210 15 0 0 0 | 158 37 ] 90 | 37 | 901) 646 O (1,231 0 ] 240] 345] 105] 0 0 37 0 0 0 |353] 0 30 | 7,039
14 4 0 28 6 0 | 148] 18 ] 24 ] 26 | 60 | 36 | 33 0 0 0 0 9 3 0 60 | 46 0 73 0 24 1 33 0 0 4 0 0 0 38 0 1 688
15 | 28 0 73 12791 0 | 519]100f O 22 1296 173 | 28 0 0 0 11 0 4190 0 | 156} 106] 0 | 346 O 73 | 56 ] 61 0 0 0 6 0 0 17 0 6 2,560
16 | 13 0 | 112] 30 3 |314] 63 3 96 | 93 | 155] 10 | 40 | 16 3 0 10 | 152} 16 | 43 | 63 0 JI55] O 10 | 26 | 46 | 360 ] 965 | 10 0 0 0 73 0 3 2,900
17 | 12 3 27 | 43 0 | 183} 13 ] 22 | 17 | 93 ] 28 | 24 5 3 0 0 0 2 0 10 6 0 28 | 15 9 13 ] 21 J164]186] 6 0 0 4 53 0 2 1,010
18 1 235] 0 | 571 8 0 | 445 126 92 | 42 | 630 ] 67 | 168 ] 84 | 151 8 0 | 101 0 0 J915]411] O 0 ] 663]109] 0 75 | 31113781 0 8 0 25 0 0 17 | 5,658
19 | 40 0 71 16 0 | 122 27 | 38 7 12041 40 | 31 2 36 4 7 58 0 0 |315]106] 0 0 | 257] 13 0 73 | 33 ] 51 4 0 0 0 0 0 2 1,576
20 | 297 14 | 55 | 52 3 |1,425) 45 | 48 | 148 | 369 ] 117 | 17 | 41 34 | 21 10 | 24 | 335] 3 0 3 0 | 152 O J 103 ] 114 ] 114 ] 200 ] 566 | 24 0 0 3 11791 0 0 4,539
21 13291 0 39 1 17 0 |229] 4 22 4 0 0 13 1199 4 43 0 4 14291 4 30 0 0 0 0 0 0 0 | 221 ] 641 ] 56 0 0 0 4 0 4 2,320
22 | 20 6 0 70 0 | 7971 127] 14 | 44 1 2491 188 O 0 0 0 0 0 6 0 0 0 0 3 0 35 1 29 ] 84 0 0 49 3 0 0 12 0 9 1,766
23 14651 0O 3 0 0 29 0 12 6 3 0 0 9l | 7701 59 | 12 | 77 | 471] O 38 0 24 0 0 0 0 0 ]203])277] 3 0 0 0 0 0 6 1,878
24 | 163 | 21 0 5 0 | 563]176] 11 13 1 99 ] 91 0 0 0 0 0 3 93 11 3 0 0 0 0 27 8 21 8 21 | 64 5 0 3 5 0 16 1,455
25 12721 0 35 0 0 15 0 0 0 0 0 0 99 | 79 1 94 | 40 ] 30 | 267} 15 j163] O 45 0 0 0 0 0 | 178 ] 302 ] 25 0 0 0 0 0 5 1,688
26 | 75 0 3 82 0 0 3 0 0 | 604]365] 0 82 ] 59| 32 ] 19 5 82 3 80 0 45 0 3 0 0 0 | 104]240] © 0 0 0 0 0 0 1,910
27 1243 ] 8 0 76 2 42 |1 10 4 4 0 0 0 | 114] 48 | 26 | 18 | 44 | 271 ] 10 | 40 | 30 0 2 0 0 0 0 90 | 211 ] 16 | 16 0 2 4 0 2 1,363
28 1 199] 0 | 902 ] 214 30 |1,987) 306 | 168 ]| 428 | 382 | 245 ] 474 | 15 | 122 ] 15 | 306 | 581 | 1,177} 153 |1,299] 336 | O | 764 ] 0 J275] 0 J 168 0O 0 0 0 0 0 46 0 | 107 ] 10729
20 | 48 0 | 195] 43 0 |450] 79 ] 10 | 103 ] 118} 72 | 101} O 5 2 | 113 ]250] 238 ) 22 | 293 | 75 0 | 1784 O 38 0 65 0 0 0 10 0 0 5 0 10 | 2,551
30 | 87 | 24 0 | 81] 8 ]1,275] 141 ] 0 | 483 ] 370 110 | 63 0 8 8 8 8 16 0 J110] O 87 0 | 134] 24 0 94 | 39 8 0 0 | 134] 0 | 881 ] 102 ] 315] 5450
31 | 37 | 37 0 [411] 0 J468]177] 0 J290] 309) 28 | 187] O 0 0 0 19 0 0 84 0 28 0 J103] O 0 J150f 0O 0 0 0 0 0 | 225] 19 | 252 ] 2,855
32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 0 0 0 0 0 0 51
33 ] 22 0 0 | 260] 4 |6I5)| 84 0 | 102 205) 48 | 91 0 0 4 0 4 0 0 26 0 22 0 44 | 29 0 69 0 0 0 0 0 0 20 | 15 ] 179 ] 1,884
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | 18] 2 0 0 0 0 0 218
35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |366]151] O 3 11231 0 11 690
36 | 121 | 48 0O J116] 0 | 133 24 0 2 | 174] 34 ] 70 0 0 0 0 0 7 0 48 0 82 0 |150] 0O 0 43 | 22 | 135 817 ] 155] O 2 75 10 0 2,306
39U | 13219 2,963 4,757] 7,425] 107 | 21.086] 5,649] 1,170} 4,928] 9,870] 3,510] 2,979] 1,790 1,479] 824 | 822 | 1,982] 6,452] 457 | 7,480]2,079] 1,589 3,551 3,783]2,651] 648 |2,012]3,780] 6,702]2,854] 585 | 166 | 129 |3,425] 180 | 1,217 134302
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9.1 ‘lwé’ Priorities

97

actions 173

phase offset 0.00 sec
phase 1

0.00

max 2.00
red phase 2.00
fill
all barred except
phase 2

2.00

max 18.00
red phase 0.00
fill
all barred except
from 164 to 229 major
from ramp1365 to 229 medium

V.2 ‘lwé’ Phase

use plan 1 on node 173 phase 1 with loops
Queue lane 1
Queue lane 2
Merge lane 1
Mainline lane 1
Mainline lane 2

Mainline lane 3
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.3 ‘lwé’ Plans 614151 Plan 1

plan count 4
plan 1 definition
loops 6
if (init) {variable ;}
if ((occupancy [3]/(occupancy [3]+ gap [3])) < 0.30)
{
if ((((occupancy [1]/(occupancy [1]+ gap [1])) + (occupancy [2]/(occupancy [2]+ gap
[2]))/2) <0.30)
{

if (((occupancy [4]/(occupancy [4]+ gap [4])) + (occupancy[5]/(occupancy [5]+ gap [5])) + (occupancy
[6]/(occupancy [6]+ gap[6]))) / 3) <0.15)

{

greenl =2 ;red3=2;

1

i
else if ((((occupancy [4]/(occupancy [4] + gap [4])) + (occupancy[5] /(occupancy[5] + gap [5]))+ (occupancy
[6]/(occupancy [6] + gap[6])))/3) >0.25)

{

greenl =2 ;red3 =18 ;

¥

else

{
greenl =2 ; red3 =2 + 160 *((((occupancy[4]/(occupancy [4] + gap [4]))+(occupancy[5]/(occupancy[5] + gap
[5]D)+(occupancy [6])/(occupancy [6]+ gap [6]))/3) - 0.15) ;

!

}

else

{
greenl =2; red3 = 2;
}

else

red3 =18;




AONUUINYUINNS )
ANRINTUNAINENRE

99



Y
A

a.1 wamsdSuuduuuiraesluszauiuidos (319 guuin-nizsw 4)

100

Flow (Veh/Hr)
Reaction Time (Second)
04| 05| 06| 07]0o8)09]|] 10| 11| 12] 13| 14| 15] 16| 17| 18] 19] 20| 21
0.4 ] 2264 | 2201 | 2148 2064 | 2084 | 2016 | 2046 | 1917 | 1853 | 1834 | 1805| 1826 | 1719 | 1756 | 1726 | 1697 | 1621 | 1605
< | 0.5 1995] 2061 | 2018 | 2040 | 1964 | 1928 1917 1784 | 1739 | 1729 1725] 1702 | 1685 | 1646 | 1674 | 1676 | 1622 | 1602
§ 0.6 | 1633 | 1848 1597 | 1800 | 1807 | 1814 | 1815 1743 | 1641 | 1682 | 1574 | 1557 | 1561 | 1633 | 1661 | 1596 | 1565 | 1537
g)/ 0.7 | 1429 1468| 1429 1769] 1571 ] 1644 1626 | 1561 | 1556 | 1519 | 1460 | 1536 | 1424 | 1503 | 1551 | 1569 | 1472 | 1508
& | 08| 1202 | 1430 | 1503 | 1396 | 1574 | 1530 | 1531 | 1496 | 1465 | 1427 | 1407 | 1381 | 1412 1377 1387 | 1562 | 1486 | 1400
§ 0.9 ] 1299 | 909 | 1210 1156 | 1403 ] 1290 | 1349 1380 | 1406 | 1333 | 1378 | 1288 | 1268 | 1301 | 1178 | 1209 | 1385 | 1380
T | 10 2078] 860 [ 1210] 1160| 1264 ] 1340] 1360 | 1311 | 1277 ] 1207 [ 1231 [ 1250 [ 1222 [ 1101 [ 1110 1260 [ 1346 | 1388
1.1 | 1092 | 849 | 1151] 1087 | 1139 1369 | 1176 | 1223 | 1305 | 1248 | 1256 | 1138 | 1196 | 1097 | 1084 | 1125 | 1270 | 1259
12| 986 | 798 | 978 | 1065] 1076 1168 | 1114 | 1153 | 1134 | 1171 | 1164 | 1136 | 1072 1018 | 1017 | 1018 ] 1191 | 1043
Speed (Km/Hr)
Reaction Time (Second)
04| 05| 06| 07)08)09]| 10| 11| 12| 23| 14| 15] 16| 17| 18] 19] 20| 21
0.4 |113.4| 113.6] 114.1] 97.3 | 109.6]| 104.0 88.9 | 88.2 | 101.5| 104.5| 98.5 | 115.4| 116.4| 115.8 115.5| 116.1] 109.6] 115.7
5 | 05| 74.7 ] 95.8 | 107.8| 93.9 | 81.8 | 100.0| 85.7 | 85.9 | 72.2 | 785 | 78.7| 76.4 | 95.5 | 94.6 | 115.6f 115.3| 115.8] 111.9
§ 0.6 49.9| 79.8] 45.3 | 785 | 905 | 57.2| 75.0 | 76.3 | 47.2| 70.7 | 48.3 | 45.0 | 69.5 | 105.7| 114.0| 114.6] 115.4] 115.5
g)/ 0.7 ]| 472 | 454 37.3| 77.5] 38.8| 550 | 69.8 | 43.2| 46.3 | 40.8 | 445| 65.1 | 448 | 72.0 | 94.9 | 114.5]116.3| 114.6
@ o8| 289 476|622 378]|601]|502| 516|438 32.8| 26.9| 46.2| 30.9| 47.7 | 58.0 | 56.1 | 112.9] 114.9| 1155
§ 09]39.2| 82 |328]) 19.7] 433} 21.7| 21.9| 269 | 37.0| 25.9| 389 27.1| 248 | 46.5| 24.6 | 29.6 | 99.3 |115.9
T 10| 219] 70 [338] 273|243 219 345|335 | 183 222 201 [ 224 [ 239 285 [ 243 728 [ 97.1 [ 1132
11| 264 78 | 270] 216 | 226 | 345 144 | 196 | 24.9| 195 | 31.3| 25.1 | 27.2| 224 | 242 43.2] 95.2| 78.1
12| 135| 75| 139 25.1| 220 27.3| 158 16.4| 153 | 235| 18.3| 21.8| 20.7 | 23.6 | 22.4 | 25,5| 81.0 | 29.9
GEH for Flow (Veh/Hr)
Reaction Time (Second)
— 04| 0o5] 06| 07| 08)]o09}|10|11] 12| 13| 14| 15| 16| 17| 18] 19| 20] 21
% 04) 18 | 17 | 16 | 14 | 14 | 13 | 14 | 11 9 9 8 9 6 7 6 6 4 3
Slo5] 12 | 14 ] 13 ] 13 | 12 | 11 | 11 8 7 6 6 6 5 4 5 5 4 3
~los6| 4 9 3 8 8 8 8 T 4 5 2 2 2 4 5 3 2 2
§ 07| 1 0 1 7 2 4 4 2 2 1 0 2 1 1 2 2 0 1
T lo8| 8 1 1 2 2 1 1 0 0 1 2 3 2 3 2 2 0 2
2 [oo] 5 16 7 9 2 5 3 3 2 4 3 5 6 5 8 7 2 3
10| 11 | 18 7 8 6 3 3 4 5 5 7 6 7 8 10 6 3 2
11| 11 | 18 9 11 9 3 8 7 5 6 6 9 8 11 | 11 | 10 6 6
12| 14| 20 | 14 | 12 | 11 8 10 9 10 8 9 9 11 | 13 | 13 | 13 8 12
GEH for Speed (Km/Hr)
Reaction Time (Second)
04| o5| 06| 07fo8|]o9o| 10| 11| 12| 13| 14| 15| 16| 17| 18| 19 ] 20| 21
@ 04| 30| 30| 30| 14| 26| 20} 05| 04| 18] 22 ) 15|31} 32]| 32| 31] 32| 26| 3.2
8lo5| 11|12|24|10f02|217|02|02|13|06|06|09]| 12| 11| 32| 31| 32| 28
Q)'i 06| 42| o5 | 48| o6 | 07| 32| 10| 09| 45| 15| 44| 49| 17| 22| 30| 31| 31| 31
> 07| 46 | 48| 60| 07| 58| 35| 16 | 51| 47| 55| 49| 22| 49| 14| 11| 31| 32| 31
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