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# # 5370541321 : MAJOR CIVIL ENGINEERING
KEYWORDS : QUEUE LENGTH / DETECTOR / ARTERIAL ROAD / SIGNALIZED
INTERSECTION

NAPON SRISAKDA : QUEUE LENGTH ESTIMATION AT SIGNALZED
INTERSECTION BY APPLYING CUMULATIVE PLOT AND SHOCKWAVE
ANALYSIS. ADVISOR : ASSOC. PROF SORAWIT NARUPITI, Ph.D, 141 pp.

This research applied cumulative plot and shockwave analysis to estimate
queue length on arterial road in using five seconds interval traffic data collected from
traffic detectors. Three detectors: at the downstream (A); at the middle of section (B);
and at the upstream (C), were installed on the section. The queue estimation was
carried out for both the traffic condition that the queue did not reach the mid-section
detector (A-B), and the traffic condition that the queue grew beyond the mid-section
(B-C). The observed queue in the field was brought to compare with estimated
queue in both detector B spillover and non-spillover cases. The results found
significant error of cumulative plot estimation from non-stop vehicles in section
considered, lane change, and time lag. For shockwave analysis, without using flow-
density curve had error from fluctuation of shockwave values in each five seconds,
but using g-k curve was able to reduce it and gave less error. To summarize,
shockwave analysis gave more reliable estimation than cumulative plot, and B-C

estimation could help to estimate queue in traffic congestion period.
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gﬂﬁ 2.4 Pneumatic road tube detector
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Inductive loop Hanmaziluduatneasivindeatlmanuu andsnis
N gundIndnaviiansdasundas sedufa NITnTul NNeD LazAf1dL39AIN

awu i asuulasluaresnmaniuls Asgln 2.5



15

31/7 2.5 Inductive loop detector
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N = (qa - QC)t (2.6)
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2. maldlsunsuarasnsaiiuiieiudeyaasas

Time MaunIAag Queue in
Signal . . .
Aumenasa Field (m)
0:00:05 17 476.0
0:00:10 17.5 490.0
0:00:15 17 476.0
0:00:20 17 476.0
0:00:25 G 17.5 490.0
0:00:30 17.5 490.0
0:00:35 17.5 490.0
0:00:40 17.5 490.0
0:00:45 17.5 490.0
0:00:50 17.5 490.0
0:00:55 18 504.0
0:01:00 18.5 518.0
0:01:05 19 532.0
0:01:10 18.5 518.0
0:01:15 185 518.0
0:01:20 18 504.0
0:01:25 18 504.0
0:01:30 175 490.0
0:01:35 16.5 462.0
0:01:40 16.75 441.0
0:01:45 15 420.0
0:01:50 14 302.0
0:01:55 13 364.0
0:02:00 12.5 350.0
0:02:05 12.5 350.0
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;119199 5.2 agnsdestiuiniva i unsUfuudlussazsaudnyyndlutdesasasi 1

Lane 1 Total Total

Cycle IN ouT

IN (veh) | % In | OUT (veh) | % Out | IN (Adjust) | Factor | (veh) (veh)
1 19 33.9 23 31.9 17.9 0.94 56 72
2 24 30.8 24 34.8 27.1 1.13 78 69
3 20 30.3 31 36.5 24.1 1.20 66 85
4 26 33.3 26 34.2 26.7 1.03 78 76
5 18 24.0 27 33.8 25.3 1.41 75 80
6 12 30.8 39 42.4 16.5 1.38 39 92
7 36 33.0 18 32.7 35.7 0.99 109 55
8 11 29.7 30 38.5 14.2 1.29 37 78
9 30 29.4 21 33.3 34.0 1.13 102 63
10 12 22.6 42 38.5 20.4 1.70 53 109
11 29 29.3 36 37.5 37.1 1.28 99 96
12 11 12.8 28 35.4 30.5 2.77 86 79
13 8 20.5 20 32.8 12.8 1.60 39 61
14 31 20.8 22 28.9 43.1 1.39 149 76
15 11 28.2 23 29.9 11.6 1.06 39 77
16 27 18.4 26 22.8 33.5 1.24 147 114
17 14 15.6 35 35.6 31.8 2.27 90 99
18 14 14.7 29 32.2 30.6 2.19 95 90
19 15 16.5 23 25.6 23.3 1.55 91 90

Average 1.45

;119199 5.3 agnitasiiuinive M lunisfundluusazseudnynalutdesasasi 2

Lane 2 Total Total

Cycle IN ouT

IN (veh) | % In | OUT (veh) | % Out | IN (Adjust) | Factor | (veh) (veh)
1 27 48.2 32 44.4 24.9 0.92 56 72
2 29 37.2 25 36.2 28.3 0.97 78 69
3 16 24.2 36 42.4 28.0 1.75 66 85
4 30 38.5 34 44.7 34.9 1.16 78 76
5 32 42.7 42 52.5 39.4 1.23 75 80
6 20 51.3 43 46.7 18.2 0.91 39 92
7 50 45.9 25 45.5 49.5 0.99 109 55
8 19 514 37 47.4 17.6 0.92 37 78
9 53 52.0 25 39.9 40.5 0.76 102 63
10 30 56.6 52 47.7 25.3 0.84 53 109
11 52 52.5 45 46.9 46.4 0.89 99 96
12 51 59.3 41 51.9 44.6 0.88 86 79
13 26 66.7 32 52.5 20.5 0.79 39 61
14 85 57.1 30 39.5 58.8 0.69 149 76
15 15 38.5 36 46.6 18.2 1.22 39 77
16 63 42.9 51 44.7 65.8 1.04 147 114
17 46 51.1 44 44.4 40.0 0.87 90 99
18 48 50.5 35 38.9 36.9 0.77 95 90
19 50 54.6 40 44.4 40.4 0.81 91 90

Average 0.97
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;119999 5.4 ognidestiuiniva i lunsdfuudlussazseudaynadlutdesasasi 3

Lane 3 Total Total

Cycle IN ouT

IN (veh) | % In | OUT (veh) | % Out | IN (Adjust) | Factor | (veh) (veh)
1 10 17.8 17 23.6 13.2 1.32 56 72
2 25 32.0 20 28.9 22.6 0.90 78 69
3 30 45.4 18 21.1 14.0 0.47 66 85
4 22 28.2 16 21.0 16.4 0.75 78 76
5 25 33.3 11 13.7 10.3 0.41 75 80
6 7 17.9 10 10.8 4.2 0.61 39 92
7 23 21.1 12 21.8 23.8 1.03 109 55
8 7 18.9 11 14.1 5.2 0.75 37 78
9 19 18.6 17 26.9 27.5 1.45 102 63
10 11 20.7 15 13.7 7.3 0.66 53 109
11 18 18.1 15 15.6 15.5 0.86 99 96
12 24 27.9 10 12.6 10.9 0.45 86 79
13 5 12.8 9 14.7 5.8 1.15 39 61
14 33 22.1 24 31.5 47.1 1.43 149 76
15 13 33.3 18 23.3 9.1 0.70 39 77
16 57 38.7 37 32.4 47.7 0.84 147 114
17 30 33.3 20 20.2 18.2 0.61 90 99
18 33 34.7 26 28.8 27.4 0.83 95 90
19 26 28.5 27 30.0 27.3 1.05 91 90

Average 0.86

;119199 5.5 opnutastiuinie I unsdSuuiluusazrseudnynnnson 2 deslingg

Lane 1+2 Total Total

Cycle IN ouT

IN (veh) | % In | OUT (veh) | % Out | IN (Adjust) | Factor | (veh) (veh)
1 46 82.1 55 76.3 42.8 0.93 56 72
2 53 67.9 49 71.0 55.4 1.05 78 69
3 36 54.5 67 78.8 52.0 1.45 66 85
4 56 71.7 60 78.9 61.6 1.10 78 76
5 50 66.7 69 86.2 64.7 1.29 75 80
6 32 82.0 82 89.1 34.8 1.09 39 92
7 86 78.9 43 78.1 85.2 0.99 109 55
8 30 81.0 67 85.9 31.8 1.06 37 78
9 83 81.3 46 73.0 74.5 0.90 102 63
10 42 79.2 94 86.2 45.7 1.09 53 109
11 81 81.8 81 84.3 83.5 1.03 99 96
12 62 72.0 69 87.3 75.1 1.21 86 79
13 34 87.1 52 85.2 33.2 0.98 39 61
14 116 77.8 52 68.4 101.9 0.88 149 76
15 26 66.7 59 76.6 29.9 1.15 39 77
16 90 61.2 77 67.5 99.3 1.10 147 114
17 60 66.7 79 79.8 71.8 1.20 90 99
18 62 65.2 64 71.1 67.6 1.09 95 90
19 65 71.4 63 70.0 63.7 0.98 91 90

Average 1.08
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NIZLNN
Max. Max. Observed _ Estimation
Cycle Estimated Difference (m) (Over / Under) | MAPE (%)
gueue (m) queue (m) and % Error
1 499 518 -19 -3.67% Under 7.30
2 490 504 -14 -2.78% Under 7.70
3 381 420 -39 -9.29% Under 11.84
4 428 448 -20 -4.46% Under 7.18
5 376 322 54 16.77% Over 7.63
6 281 294 -13 -4.42% Under 17.74
7 334 336 -2 -0.60% Under 14.98
8 307 294 13 4.42% Over 9.48
9 308 287 21 7.32% Over 14.43
10 382 336 46 13.69% Over 22.67
11 198 196 2 1.02% Over 13.61
12 196 168 28 16.67% Over 21.16
13 68 70 2 -2.86% Under 21.33
14 308 301 7 2.33% Over 5.36
15 288 231 57 24.68% Over 7.03
16 445 490 -45 -9.18% Under 10.45
17 526 560 -34 -6.07% Under 4.63
18 433 434 -1 -0.23% Under 7.38
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oyl Adnanudaadudn MAPE wudn T8AwintL 7.25% SefiaonulndiAsendn
A4 Liu (2009) RMAAWANTL 15% &1915UAY MAPE MiATunaaatieiiiaunqAae)

] o 1 dl 1 1 =) dl 1 1 1
wgalunsazsaudrynyrnln wudn pnueaaedeuetludae 4 09 22% Tedoulunjeg
LU 5-10% AUFUNIININAFNNTBIAABRAUNIIAALIIADENYALAT UAIARETIENITIGA

lunsazsaudnynulWainisoianualunnsei 6.4

FN319% 6.4 HAFNNTBAEHAUNIAALIIABENLALAZINIABENENNNgA TuusazIaL
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Initial Initial Difference in Difference in
Cycle Shape estimated observed initial queue maximum queue
queue (m) queue (m) (m) (m)
1 469 476 -7 -19
2 ! 412 448 -36 -14
1
‘e
3 348 378 -30 -39
4 312 315 -3 -20
5 312 287 25 54
6 128 182 -54 -13
7 237 168 69 -2
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F13197 6.4 NARNNTBNAAENALNITAALINARENYALATINIARENENINAN TunsazsaL

&uoyaulil seudneannatssunuiuunaneadnais (sa)

Initial Initial Difference in Difference in
Cycle Shape estimated observed initial queue maximum queue
queue (m) queue (m)
8 250 238
9 221 196 25 21
10 184 182 2 46
11 159 154
12 29 28 1 28
13 32 56 -24 2
14 267 252
15 253 238 15 57
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