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ONANONG SANGPHONG : A STUDY OF EFFECTIVE GREEN INTERVALS
USING A BALANCE BETWEEN CAPACITY LOSS AT THE BEGINNING
AND THE END OF GREEN PHASE . THESIS ADVISOR : SIRADOL

SIRIDHARA, Ph.D., 113 PP.

EFFECTIVE GREEN INTERVALS/ SATURATION FLOW RATE/ LOST TIME

In Thailand, design the cycle length and green time to each direction on rush hour
often control by traffic police, he use long green time to release many car. Given the long
green time to make decreased flow rate from saturation flow rate after that. And shorten
green time, to makes discontinuous and delays of traffic flow. This study was to effective
green intervals to appropriate at the beginning and end of green phase. From traffic data
at signalize intersection in Nakhon Ratchasima city, to know the relationship between flow
rate and headway, lost time and saturated flow rate. Determine to appropriate signalize
intersection. The capacity loss can be obtained from the graph showing the flow versus green
time. The method of integration, were recruited from the area function relationship
of the graph. Will find that the capacity loss at the beginning greater than the end of green
phase, it is shorten green time. And the capacity loss at the beginning less than the end

of green phase, it is long green time.
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25 nafigadslunseandivewIngy (Star up lost time)
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' - snuseudyaa Ivses
%9981 NANY S — - T3
fuaniinay | quenlsane1na U uwnd | Tuenyuyuysw
EW 211 246 128
Y SN 180 247 120
1951
WE 225 223 128
NS 218 237 156
EW 206 255 136
B SN 202 252 130
1
WE 217 244 146
NS 201 256 139

a ¢ aad
411 MTUANKHADANUZIU
1 d‘ a . . —_— =3 J d‘ 9 Y
4.1.1.1 aunasavne (Arithmetic mean, X ) 1803 ﬂ'm'l’i'lhlﬂﬁ]WﬂNai'JiJ"UEN"U@Hﬁ
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4 1 o 1 %
4113 duisz@nsurannuualsfu (Coefficient of Variation: C.V) tiua1in14a
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nansznevedoyan Willioe Fwmennaanaalou q Alsiensnszae aduilszansanulsdu
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cr.

SD
X

(4.3)

= 3

M3190 4.2 A3UM32e2MT2HNNINURASA U IAUT N AT LINIAN TS 32919

e | o Srdvsofimumaenlugredya e
e jaaa| 1| 2 | 3 | 4| 5| 6 | 7| 8|9 10|11 |12]13
¥ | 493|473 | 442 | 380 | 3.40 | 3.56 | 338 | 3.16 | 3.26
EW | SD. | 245 | 279 | 251 | 2.14 | 201 | 146 | 1.72 | 0.95 | 1.44
C.V. | 50% | 59% | 57% | 56% | 59% | 41% | 51% | 30% | 44%
¥ | 459 | 397 | 356 | 312 | 321 | 338
SN | S.D. | 258 | 123 | 126 | 092 | 1.22 | 0.37
C.V. | 56% | 31% | 35% | 29% | 38% | 11%
¥ | 387 | 357 | 337 314 | 3.0 | 3.01 | 3.04 | 291 | 292 | 272 | 273 | 2.64 | 247
WE | SD. | 158 | 112 | 1.34 | 117 | 144 | 119 | 1.10 | 116 | 1.00 | 0.91 | 1.00 | 0.95 | 0.78
C.V. | 41% | 31% | 40% | 37% | 46% | 39% | 35% | 40% | 34% | 33% | 37% | 36% | 32%
¥ | 397 | 364|337 | 312|313 | 3.08 | 276
NS | SD. | 180 | 1.02 | 1.00 | 0.78 | 0.97 | 0.96 | 0.46
C.V. | 45% | 28% | 30% | 25% | 31% | 31% | 17%
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ner | Srdvsadfirumaenug gy T
e (@@ | 1 | 2 | 3 | 4 | 5] 6 | 7| 8|9 1011 12
X 4.18 | 439 | 3.97 | 3.56 | 3.71 | 3.59 | 3.36 | 3.45 | 3.32 | 2.89 | 2.76
EW S.D. [2.04 203|221 182|177 | 176 | 1.86 | 1.53 | 1.22 | 0.96 | 0.73
C.V. | 49% | 46% | 56% | 51% | 48% | 49% | 55% | 44% | 37% | 33% | 26%
X 4.05 | 3.74 | 349 | 3.19 | 3.15 | 3.11 | 2.88
SN S.D. [2.02 ] 1.18 {099 | 0.86 | 0.82 | 0.82 | 1.33
C.V. | 50% | 31% | 28% | 27% | 26% | 26% | 46%
X 429 | 3.67 | 3.28 | 3.04 | 3.22 | 3.21 | 3.17 | 3.15 | 3.17 | 3.14 | 3.02 | 2.88
WE S.D. |3.05] 1.18 | 1.19 | 1.25 | 1.35 | 1.50 | 1.24 | 1.25 | 1.71 | 1.52 | 1.22 | 1.21
C.V. | 71% | 32% | 36% | 41% | 42% | 47% | 39% | 40% | 54% | 48% | 40% | 42%
X 3.88 | 3.57 | 3.34 | 3.05 | 2.90 | 3.01 | 2.88
NS S.D. | 219 ] 1.01 {091 | 1.09 | 0.92 | 0.92 | 0.65
C.V. | 56% | 28% | 27% | 36% | 32% | 31% | 22%
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A 1 1 A o o o A A S 9
MTINNIN4.4 ’dﬁ;l]ﬂ'ligfJ$L'Jﬁ1i$W'JNfJ'Jﬂﬂ1ulﬂaﬂﬂﬂﬁ1ﬂﬂiﬂ‘ﬂ AIUELEN 159Ne1U1a .unwnd 19

ne | m Srdusafirumaenlussdayana e
ne | aaa |1 2 3 4 5 6 7 8 9 10
X 4.36 3.56 3.38 3.04 2.88 2.71 2.50
EW | SD. | 1.17 0.84 0.99 0.96 0.91 0.80 0.30
CV. | 27% | 24% | 29% | 32% 32% | 30% 12%
X 4.99 4.23 3.93 3.59 3.09 331 3.21 3.17 3.18 3.22
SN | SD.| 206 | 1.77 | 172 | 152 | 1.04 | 1.19 | 118 | 1.40 | 1.09 | 122
CV. | 41% | 42% | 44% | 42% 34% | 36% | 37% | 44% | 34% 38%
X 4.19 3.90 3.60 3.18 3.18 3.18
WE | SD. | 1.73 1.51 1.38 1.06 0.91 0.73
CV.| 41% | 39% | 38% | 33% | 29% | 23%
X 491 4.18 3.79 3.49 3.28 3.10 3.16 3.13 2.94 2.69
NS | S.D. | 1.84 1.52 1.50 1.22 0.96 1.08 0.88 1.06 0.99 0.64
CV.| 38% | 36% | 39% | 35% | 29% | 35% | 28% | 34% | 34% | 24%
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A 1 1 A o o o A A Jd 1 <
MINN4.5 ﬁiqllﬂ'ligfJ$L'Jﬁ1i$W'J1QfJ'JﬂEﬂumaﬂﬂllﬁ1ﬂﬂiﬂ‘ﬂ W1UﬁLLHﬂIiQWﬂT]J'Iﬁ II.L!,W‘VI?J YIIU

net 1 Srdvsafirmumaen Tusedyaa e

"M | @R |1 2 3 4 5 6 7 8 9 | 10 | 11
X 4.09 | 3.71 | 334 | 299 | 2.88 | 2.74 | 2.52

EW S.D. 1.68 | 1.03 | 1.03 | 0.64 | 0.64 | 0.65 | 0.55
C.V. |41% | 28% | 31% | 22% | 22% | 24% | 22%
X 470 | 3.89 | 3.56 | 3.33 | 3.10 | 3.14 | 3.14 | 3.20 | 3.10 | 2.90 | 2.65

SN | SD. | 143 | 141|150 | 1.15 ] 1.26 | 1.23 | 1.09 | 0.87 | 1.02 | 1.11 | 0.19
C.V. 30% | 36% | 42% | 35% | 41% | 39% | 35% | 27% | 33% | 38% | 7%
X 428 | 392 | 3.62 | 3.18 | 3.05 | 3.02

WE S.D. 1.70 | 1.31 | 1.40 | 0.76 | 0.70 | 0.78
C.V. 40% | 33% | 39% | 24% | 23% | 26%
X 5.07 | 4.19 | 3.90 | 3.63 | 3.38 | 3.40 | 3.28 | 3.16 | 2.98 | 2.99

NS S.D. 213 | 171 | 1.79 | 1.52 | 1.22 | 1.13 | 1.25 | 1.09 | 0.87 | 1.07
C.V. 42% | 41% | 46% | 42% | 36% | 33% | 38% | 34% | 29% | 36%




M3 4.6 733202101321 INOIMUNASAU WU 0N TUTENUFUYTHT U5

a 1

o % d‘ 1 1 o =)
ne 1 ﬁWﬁJiinWTLl‘1/1Nll,ﬂﬂ5lu°]5’NﬁﬂJﬂJ1mhl1/\|HJEJ’J

N4 ana 1 2 3 4 5 6 7 8 9

X 5.87 4.07 3.33 3.24 3.06 3.33 2.92 6.51

EW S.D. 2.34 2.24 1.45 0.77 0.59 0.71 0.66 0.59

C.V. 40% 55% 44% 24% 19% 21% 23% 9%

X 4.47 3.93 3.49 3.31 3.14 3.18 3.23 491

SN S.D. 2.32 2.03 1.02 0.84 0.96 1.23 1.61 0.18

C.V. 52% 52% 29% 25% 30% 39% 50% 4%

X 4.86 4.11 3.61 3.05 2.98 3.07 3.64 6.59

WE S.D. 2.76 1.35 0.77 0.82 0.46 0.76 0.21 0.48

C.V. 57% 33% 21% 27% 15% 25% 6% 7%

X 4.18 3.75 3.41 3.26 3.06 3.17 3.12 5.01 6.31

NS S.D. 2.40 1.77 1.32 1.48 1.28 0.88 1.64 0.54 0.80

C.V. 57% 47% 39% 46% 42% 28% 53% 11% 13%
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a o v d‘ ) 1 4 IS
ne 1 ﬁW]‘]JiEWIWTL!‘W1\1!,!,EJﬂGlu"]5’J\1ﬁ'ﬂJﬂJ1mvl1/\|L"UfJ’J

N | d0a 1 2 3 4 5 6 7 8 9 10

X 4.89 377 | 3.13 3.23 3.22 326 | 3.38 4.58 6.67

EW | S.D. 2.69 1.68 1.07 1.47 1.45 1.39 1.26 0.11 0.43

C.V. 55% | 45% | 34% | 45% | 45% | 43% | 3% 2% 6%

X 4.12 3.66 | 3.22 3.22 3.08 3.21 3.36 3.14 | 4.89

SN | S.D. 2.20 1.74 1.20 1.26 1.20 0.96 1.78 1.87 1.01

C.V. 3% | 47% | 37% | 39% | 39% | 30% | 53% | 60% | 21%

7 532 421 3.48 3.27 3.32 322 3.11 3.17 335 | 635

WE | S.D. 3.13 1.72 1.40 1.24 1.07 0.25 1.07 0.11 0.78 | 1.44

C.V. 59% | 41% | 40% | 38% | 32% 8% | 34% 4% | 23% | 23%

X 4.08 3.66 | 3.35 3.26 3.21 2.89 | 291 4.18 5.17

NS | S.D. 2.38 1.42 | 0.95 1.13 1.20 1.50 1.24 1.51 0.63

C.V. 58% | 39% | 28% | 35% | 37% | 52% | 43% | 36% | 12%
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- , suunvaunIIN R , sUunUaNNIN R
AN | B9 %3190
IMueay Square Mueauy Square
E-W 5.2217* x7-0.2235 0.913 4.6038* x*-0.1669 0.773
S-N 9 4.5139* x-0.205 0.868 2 4.1243 * x*-0.1702 0.966
151 1
W-E 3.9699* x*-0.1572 0.928 3.9956 * x*-0.1235 0.799
N-S 4.0296* x-0.17020 0.943 3.9154 * x*-0.1619 0.95
M3 4.9 #3115 Bnseizluuuenmds veaszezaszINeIReIY
vinaduondyaa g Tsawenna dunnd
- , sUunUauNIN R , sUunUaNNIN R
NANG | F9m %1901
IMueay Square Musauy Square
E-W 4.3918 * x*-0.2716 0.984 4.2469 * x-0.2478 | 0.969
S-N o 4.8437 * x*-0.2058 0.907 g 4.5229* x*-0.1982 | 0.922
15 1
W-E 4.2614* x~-0.1751 0.931 4.3957 *x7-0.2128 | 0.954
N-S 49154 * x*-0.2411 0.976 4.9905 * x~-0.2252 | 0.989
M3 4.10 agUmsiaszdgluInd Tudsasidiaes ¥9952821981581HIN8IAOTY
vinaduendyaia lWasrvsamauysmn
- % p R | ¥ p R
NANIY sduvaumMINmINzay sUnvaNMI MmNz Ay
101 Square | 1301 Square
E-W 7.88-2276*x +025*x" | 0.796 6.26-1.51 *x +0.168* x| 0.928
S-N g | 5:63-1.12%x+0.122 % x| 0813 < 491-0.796* x +0.08 * x| 0.746
15 - 1 -
W-E 6.92-1.924* x +0.23 *x 0.839 6.61-1.376 *x +0.13* x 0.763
N-S 5.575-1.238 * x +0.14* x° | 0.889 5.13-0.95*x +0.103 *x° | 0.840
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43  32EZNAITTHNNLIALNY B 9ATINIT IHADNA HAZONTINIT IFiaoNA 2
430 5TELINTEHINEGINGNY B ONTINT 11adNAI (Saturation headway)
A‘ [ 1 [ d't& [ d' Y o
IWOTLITHNTEHINTDADIAUNMMUAUNIAIN Tael¥nisnaaoy t Test Iagiinis
1 1 { o w 1 [ 4
1WSeuNIUNINTLELINNNTLTHINGIAIUINAY (Average Headway) IUS1AUNOU-HAIUDITDIUA
Tunanesnegaaiu
AINATDUANNAFIUINSINVAURAGVDIUTEFINTADINGY NTUNYUAIDINADINGY
I~ a Y] | a A = = 1 = [
11 uBe3291n 1Y (Independent Samples) 1un1INAAoUTUNATIMNDIUTsUINBUAURABVDINGY
% 1 1 dd‘ 1
aegaeengy Tunsain hinswanumlsdsiuvesilszanns

43.1.1 MAUUAANUATIUNNADA A IUTUMINATOUUUUNANIUAYY

H, : pp,=0 (4.4)

H : p,>0 (4.5)

' 2
43.12 iijonaaeu’ldn 0,%0, Fengasiiine—test ¥ Separated Variance

X - X
pr=_ 1 "2 (4.6)

4.7

(n, ~1)(n, 1) s

4 4
43.13 fvuavouaInga laemiatInga Tunmsddensadl wwnruan oL=0.05
| = 1 % a d‘ ) U
43.1.4 naapunlisumeun ¢ nU tInga tieajlnan1snaasd Tagnasanauay

lufianTesnuieiiio ¢ > t Inga szl s H uaz ¢ < t Inna 9zeeusy H,
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- Saturation | Q1" ‘]Jiﬂ‘ﬁ Saturation lost time (s) No. cycle lost time
NAN p
Headway AN Flow rate /cycle length/1 hr (s)/1hr
E-W 191 3.35 “uﬁ 5 1,075 4.48 52 234
S-N 191 3.30 “uﬁ 5 1,091 2.04 52 106
W-Eid1 | 285 fudi 5 1,263 2.55 52 133
N-S 191 2.99 Ui 5 1,204 2.14 52 112
E-W Lﬁu 3.30 “uﬁ 5 1,091 2.90 52 152
S-N L%u 3.05 “uﬁ 5 1,180 2.26 52 118
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N-S L%u 2.93 “uﬁ 5 1,229 2.12 52 111
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- Saturation | 819UD | Saturation lost time (s) No. cycle lost time
NANY 4 4
Headway NAIN Flow rate /cycle length/1 hr (s)/1hr
E-W 191 2.70 Sudi 5 1,333 3.54 57 203
S-N 191 3.22 Sudi 6 1,118 3.73 57 213
W-E1 | 3.18 Sudi 5 1,132 2.15 57 123
N-S 191 3.00 Sudi 6 1,200 4.64 57 265
E-Wiiu | 271 Sudi 5 1,328 3.29 57 188
S-N 181 3.02 Sudi 6 1,192 3.48 57 199
W-Edu | 3.03 Sudi 5 1,188 2.89 57 165
N-S 15U 3.16 Sudi 6 1,139 436 57 249
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1 Trld@en TinzayTumaendayana Trlvses

NAN C, t Q, /) t, qq
EWen | 7312 27 1146 | y=-44.73x +2223 42.4 8707
S-N 191 5083 25 1118 | y=-61.46x +2542 36.2 4584
W-E 5 | 5347 23 1129 | y=-38.99x + 1941 37.5 12311
N-S 191 6110 24.2 1143 | y=-62.44x +2627 37.8 3156
E-WiEu | 4393 24 1101 | y=-38.68x + 1960 37.4 11578
SNidu | 3321 275 1125 | y=-81.79x + 3351 36.2 4446
W-E18u | 5905 32 1111 | y=-54.29x +2748 30.8 5800
N-S Lﬁu 6833 24.3 1173 y=-67.29x + 2794 38.3 2786
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RUBUYITN
NN C, t Hs Q, ft)
E-W 141 7312 27 3.14 1146 y =-44.73x + 2223
S-N 191 5083 25 3.22 1118 y =-61.46x + 2542
W-E 191 5347 23 3.19 1129 y=-38.99x + 1941
N-S 191 6110 24.2 3.15 1143 y = -62.44x + 2627
E-W 15U 4393 24 327 1101 y =-38.68x + 1960
S-N 151 3321 27.5 3.20 1125 y=-81.79x + 3351
W-E 15 5905 32 3.24 1111 y =-54.29x + 2748
N-S (61 6833 243 3.07 1173 y =-67.29x + 2794
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nANY MIVATILHAUAUAS 4.1

E-W 130 | 7312 =(1146*(x-27))-((( -44.73x2/2) +( 2223x))-((-44.73%27/2/2)+(2223*27)))

S-NIH1 | 5083=(1118*(x-25))-((( -61.46x"2/2) + (2542x))-(( -61.46%25/2/2) + (2542*25)))

W-E190 | 5347= (1129%(x-23))-(((-38.99x2/2) + (1941#*x))-((-38.99%2372/2) + (1941%23)))

N-S 191 | 6110=(1143*(x-24.2))-(((-62.44x"2/2) + (2627x))-((-62.44%24.2/2/2) + (2627*24.2)))

E-W (U | 4393 =(1101%(x-24))-((( -38.68*x2/2) +(1960x))-(( -38.68*24"2/2) +(1960*24)))
3321=(1125%(x-27.5))-((( -81.79%X2/2) +( 3351x))-(( -81.79%27.5"2/2) +(

S-Nifu | 3351%27.5)))

W-E 18U | 5905=(1111%*(x-32)) -(((54.29x"2) + (2748))-((54.29%32/2) + (2748*32)))

N-S Lﬁu 6833=(1173*(x-24.3))-((( -67.29x"2/2) +(2794x))-(( -67.29%24.372/2) +2794%24.3)))
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ABSTRACT

This research study to determine the capacity loss at the beginning and the end of green
phase at the intersection of the shorten green time. Use to the power function show
relationship between the Headway and position in queue. That appropriate because the first
car have headway Higher and next car is decreasing until constant. The capacity loss can be
obtained from the graph showing the flow wversus green duration. The method of
integration, were recruited from the area function relationship of the graph. Will find that the

capacity loss at the beginning greater than the end of green phase.

KEYWORDS: effective green intervals; saturation flow rate; lost time; capacity loss
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Determination of Optimum Green Interval
for Intersections with Excessive Green Time
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Absmract — Design traffic sigmal that iz long tme. Will find
traffic will not pass or Trawvel demand less than green
time. Make use of the capacity loss of the intersections and
increase dalay to the other way unnecessanly, The analysis of
relafionship between Averaze headway and sequence car
through the green Lght To select the appropnate format 15
Polynommals. The capacity loss can be obtamed from the graph
showing the flow wversus green dursfion The method of
integration, were recruited from the area function relationship
of the graph. Will find that the capacity loss at the beginning
less than the end of green phase, It 15 long green fume. Change
waffic lLght to appropnate by reducing the preen green
mtervals. Change new cycle length is 83 s from the ongmal
waffic Lights 15 eyele length 94 = result the morming to reduce
the capacity loss 161 wvehicles per how and the evening will
reduce the capacity loss 215 vehicles per hour

Eeywords — Effective Green Intervals / Lost Tume /
Saturation Flow Rate

1. INTRODUCTION

In Thaland, determmnation of cycle length and green
miterval during peak hours usually depends on a judgment of
policemen  Most of them tend to use long cyele lengths to
accommeodate 2 large mumber of vehicles. Long evele lengths
are advantageous as they reduce start-up lost time at the
begmming of green. This 15 true especially when the traffic 15
combined among motorcycles, passenger cars and large
trucks. Nonetheless, a2 mam shortcormng of using too long
zreen fume will take place affer the green imterval 15 shown for
a period of time in which gaps between cars gradually increase
and traffic flow start to drop from a satwated walue.
Furthermore, long red miervals nsk long queune and easily
affect to nearby intersections.

Most research topics focus on actuated signal contrel. In
our local case, however, MNakhon Ratchasima Municipality
Area consists of gnd-system roads on which traffic lights are
fixed-time controlled The design considers mamly peak-hour

twaffic volumes. (f-peak traffic patterns which are often
neglected do not resemble those in peak intervals. This study
focuses on off-peak fraffic conirel where green tme 15
excessively provided and mtersection capacity is lost. This
study finds an optimum green interval to morve efficiently
accommedate intersectional taffic.

1. DBIECTIVES

The objectives of the study are emvisaged as follows:
1. To analyze characteristics of lost fime duning signal
phase change
To stady relationship between flow and gap to determine
start-up and clearance lost tme,
3. To study effects of green mierval adustment to capacity
loss

(=)

3. STUDY SCOFE AND DATA COLLECTION

Video cameras were mstalled to collect data on road
drving behavior and reachon to green miervals for all four
sides (1.e., East to West — EW, West to East - WE, Nerth to
South — N5, and South to North — SN).

Ideal signalized mtersections for the study should be
located mn the mumicipality area, and have no impedance after
the traffic flows through the intersechon such as paking and
construction work.  An Intersection near Burapha Commmnity
was selected for analy=is as its traffic volume apparently
cammot fill the whole sreen mterval
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Figure 1 Phrysical Chamcreristics of Burapha Conmmeity Infersaction

Thiz smdy collected drivers’ behavior m responsa to
green time mterval through video recording on each approach.
Traffic data was cellected mm two intervals; mommg and
evening, ope howur and thirty ounutes each for three (D=
(Tues(D}, Wednes(D) and Thurs(D}). The wideo camera was
at a point where traffic light: and references can be seen
clearly and all necessary data could be collected for analysis.

4. DATA ANALYSIS AND STUDY RESULT
4.1 Headway

Headways between velucles m the gueue were plotied
to analyze drivers’ behavior during green mtervals. The chart
was constmcted from average values of headways between
two successive vehicles versus the vehicle order i the quene
to ilustrate unused green portion.
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Fizure 2 Raladonships between Averazs Headway and Order of Crusned
WVehicle.

4.2 Saturation Headwav

As the headway between vehicles in the field would not
perfectly conform the theoretical satwration headway
characterishies, it is essential to set critena fo determune
whether the flow has reached 2 zatwation pomt A t-test, a
proven tool for comparmg means of two independent sample
groups with unknown vanances, was applied to confirm that
two successrve headways were equal and the saturahon fow
state had started. The test process consists of the followmg
stages:

1}  Set a hypothesis for a one-tailed t-fest.

H : p-p=0
H:pp=0

2} As variances of the two group are net equal (0,20, ),
apply a “separated vanance” t-test.

e X-X,
5.5
o My

5
= M
52/ 5!
S

(m =1)(m, -1)

Where
'::'.‘T= B 3 3
(my=1)c* ={1-c) (m-1)

3} Deterpune crifical t where o= 0.03.

4} Compare t” with enfical t to find the test result neglecting

the sign.
If t' =t reject H. and
i3 t' =<t accept Hy

4.3 Saturation Flow Fates

A saturation flow rate 15 3 maximmm howly flow rate
that can be accommeodated through an intersection by lane or
lane group, assuming 100% green time. A satwration flow
rate can be caleulated from s = 3600/ b, where b, 15 average
beadway during a saturated flow state (second)




Table 1 Swnmary of Relationship between headway, saturation headway, satwration flow rate and lost time at Burapha
Commmunity Intersection

o | e | e | | e | | oE
E-W (D) 7834 2376 ¥ x+ 0251 *x° 0.796 34 4 1.146 77
5-N (D) 5625-1.119%x+ 0122 # x* 0813 312 4 1.118 151
W-E (I 6923 -1924* x + 0225 % x* 0.839 3ile 4 1,129 245
N-5 () 5574-1238 % x+0.143% x* 0.889 315 4 1.143 265
E-W(E) 6.256-1.513 * x + 0.168* x* 0.928 .7 4 1.101 X6
5-N (E) 4900 0.796% x+ 0083 *x° 0.746 3x 4 1,125 112
W-E(E) 6608 -1376* x+0.126% x° 0.763 3M 4 1,111 131
N-5 (E) 5131 -0.951 *x+ 0.103 *x* 0.840 307 4 1,173 195

Table 2 Swmmary of Relationship between Traffic Flow Rate and Capacity Loss by Direction at Burapha Commumity Intersection

Direction Start stage fimction End Stage Function |- apff;{it}('__{‘e:i;“
E-W (D) | y=00011x" - 0.51x" + 3.78x" + 93.47x + 3.26 v=-44.T3x +2223 7312 16019
SN (D) | ¥=0.002x5 - 0.164x4 + 4.437x3 - 55.93x2 + 353.6x + 0.757 v=-6l46x+2542 | 3083 9667
W-E (D) | v=-0.042x4 + 2.000:3 - 34.02x2 + 272 3x + 2.093 ¥=-389%x+ 194] 5347 17638
N-S (D) | =-3E-05x" + 0.006x" - 0.33x* + 725" - 8.7 + 430+ 023 | v=-6244u + 2627 6110 9266
E-W(E) | v=-0.003z" + 0.33x" - 12.62x" + 201.7x + 1.603 v=-3868x+ 1560 | 4393 15971
SN(E) |y=-005x"+24x" - 43 162" + 34552+ 4.24 v=-81.79x + 3351 3311 7767
W-E(E) | v=-0.003x" + 0.31x" - 10.5" + 169.1x = 3.94 v=-3420x+2748 | 3905 11703
N-S(E) | v=0.001="-0.12x" + 3.70x° - 54.13x" + 378.1x + 2.571 y=-6720x+2794 | 6833 9620

In case of excessively long green time, capacity lost due to start-up time would be less than that lost in slowmg down and

stopping.

4.5 Determination of Optimmm Green Tmme

An intersection with excessive green time would lose

capacity as fraffic demand was lower than an amount that
could be accommodated by prograpumed green tume At the

end of green capacity would be lost due to no demand.
Long red tme for all other approaches also zenerated

UNNEsessary

delay for waring wvehicles., Signal tming

should therefore be adjusted by reducing cvele length which
would in furn reduce capacity loss.

This study adjusted cyele length attemphngs to
balance capacity loss due to start-up and capacity loss due
to clearance. A% shown in Figure 3 the area at the end of
green was determined by mtegrated function

110
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Deetermining optinnum green time by reducing wnused
green portion would nerease intersection capacity.

However, one must consider existence of traffic
demand at other approaches. As for this Burapha
Commumnity Intersection, optmum green hOmes were
determined as shown in Tables 4 and 5.

Table 4 Optomum Green Times for Burapha Commmmty

Optimum green fime for intersections with excessive
long green inferval can be determined from:

C=(0,[t-t)- [ 7 (z.)

Where Cu = capaciy loss due to start-up,
t = time where satwration flow ends,
Q, = sahwation flow rate,
qa = reduction in capacity loss after cutting

down green time (veh'hr),
fit) = hnear relationship between traffic flow
and time during green
ty = optmum interval of green plus yellow
that balances capacity loss dunng start-up
and clearance stages.
Ophmum green fimes at Buraphz Community
Intersection 15 shown m Table 3Table 3 Reduction m
Capacity Loss after Using Optimum Green Time

Intersection, Moming Period
Exiuting Adfasted
i"; Cagacity Loas
g e | x2 | Ge| g | 2= : Eud
B8 5B | 883 8| 2F oot
L el = L =
i ]
EW 48 a2 40 B3 7312 TEIT
5N 38 o B13 35 B3 5083 6555 &5
W-E 48 o 4 B3 5347 453
N-5 33 Fa 33 B3 S | £319

Table 5 Optomum Green Times for Burapha Commmurity
Intersection, Evening Period

irecsion |y % Q At t a

EW@m | 72 o) 14 | y=-H.Tx+1223 424 a7

NI 3 25 1S | y=-6l4&+2542 362 4384

W-E(@ | 347 P 12 | y=-380%+1%1 373 12311

5D S0 | M2 | 14 | y=-804+ 2627 B 3136

E-W(E 4383 M 1001 | y=-38.68x+ 106D s 11578

EN{E) | 3321 | 273 125 | y=-8L.T9x+ 3351 382 446

W-E(E | 305 32 Ml | y=-H8x+174E 308 J80d

HNEE 8833 | M43 U7 | y=-8x+174 383 1T

Exgizting Adfzzed
Capaci
d | g | 2% |EeE| 8| 28 L |EyE
Bl E| =% Ba| 2| 2B LF
55| oy (B85« [ < |BE
L pm- H T o =
& [
EW | 4 94 40 £ 4393 | 5299
5N 38 94 &7 33 £ 3321 {473 | e
WE | 4 94 40 3 903 | 4383
H-E 38 94 33 £ N7 | 8505

After sigmal tinung improvement in which cycle
length would be decreased to 83 seconds it 15 expected that
the capacity would merease by 161 and 218 vehicles per
hour m the morming and the eveming respectively.

5. CONCLUSION AND RECOMMENDATION

The smdy of Burapha Commmumty Intersection with
excessively long green time could be concluded as follows:

Headway between wvehicles in the queuns became
constant from the fourth welicles on.  The satuwrated
headways ranged from 3.07 — 3.27 seconds. Start-up lost
time 937 seconds per hour in the morming and 650 seconds
per hour m the evenms.

In the mommg Capacity loss due to start-up is 254
wvehicles per hour and due to clearance 13 560 vehicles per
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bhowr. In the evering Capacity loss due to start-up is 218
vehicles per hour and due to clearance 15 479 vehicles per
hour.

Green time and cycle lensth at Barapha Community
Intersechorn was reduced accordmgly. The cycle length was
reduced from 94 to 83 seconds. MNorth-south green phase is
35 seconds long and east west green phase 40 seconds long,
with 3 seconds yellow plus 2 seconds all red tume Capacities
zamed were 161 vehicles per hour in the moming and 221
vehicles per hour m the evening.

The recommendafions were:

1} Green time adjustment, increase or decrease, must
consider traffic demand on all approaches so as to achieve
best green efficiency.

1} Fixed-time signal in peak and off-peak peniod
should apply different cycle length and timung The design
should be consistent with traffic demand statisties so that
best capacity can be achieved.
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