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ABSTRACT

This study analysis traffic phase order alternatives to maximize throughput. According to theoretical analysis alternative2(EW:
left turn after through, NS: through after left turn) and alternative5(EW: through after left turn, NS: left turn after through) can
minimize the maximum delay. Both alternatives split the phase that have the same destination link under the whole cycle length.
This shows that phase order alternative can effect to the fully saturated intersection. In side of simulation analysis by
microscopic traffic simulator PTV VISSIM F 7.0, each phase order alternatives can’t effect throughput under the non saturated
condition. However under the saturated condition, the average controlled delay of the intersection has been changed by phase

order alternatives. The simulation analysis shows that alternative2 and alternative5 increase throughput 3.8% to 5.1% under the
saturated condition.
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Service Level Average Controlled Delay
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(Fig. 5> Green time to calculate example max
delay

(F 2) A2 AMEE ALY Chotd =[oi X|X|
(Table 2) Example of Max Delay for each ALT

. Max
ALT Time A(t) D(t) Delay Delay
0 0 0 0
66 462 198 264
ALT-1 111 462 333 129 264+156n
161 462 462 0
200 735 579 156
0 0 0 0
66 462 198 264
ALT-2 111 462 333 129 285+135n
150 735 450 285
200 735 600 135
0 0 0 0
66 462 198 264
ALT-3 105 735 315 420 | 420+135n
150 735 450 285
200 735 600 135
0 0 0 0
66 462 198 264
ALT-4 105 735 315 420 | 420+135n
155 735 465 270
200 735 600 135
0 0 0 0
66 462 198 264
ALT-5 116 462 348 114 270+135n
155 735 465 270
200 735 600 135
0 0 0 0
66 462 198 264
ALT-6 116 462 348 114 264+156n
161 462 462 0
200 735 579 156

n : number of cycle
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(Fig. 8> Geometric design of analysis area
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(Table 3> The time gap with the same desti-
nation link

ol AN

— | N
ALT-1 0 sec 90 sec 0 sec 90 sec
ALT-2 60 sec 60 sec 30 sec 30 sec
ALT-3 90 sec 90 sec 0 sec 0 sec

ALT-4 90 sec 0 sec 90 sec 0 sec
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A 3600329 BAAZIEQN WE EngE
< 5> 2o Y% H4%YIE
A2 B2A w23 A gehg
57} g2 4709 @AM tietrg
Fs AYgd AFE YE
027%~0.52% % 2.2 w5 wn|sit,

<% 67 <E 7>& NEHA ok wat
AR EEMECE A

s

R,

].

(H 4) Sxe] Wxt2o| SA[HY Cioty
Mo x| A
(Table 4) Average controlled delay according to
phase order alternatives in congested
intersection

Phase order alternatives | Average Controlled Delay(sec)
ALT-1 17851
ALT-2 180.81
ALT-3 182.06
ALT-4 182.28
ALT-5 180.70
ALT-6 182.57
Average 181.16

(% b) =&ede] uAt2o| W 1t uEet

(Table 5> Throughput under the congestion

Direction |ALT-1|ALT-2| ALT-3| ALT-4 |ALT-5|ALT-6
T | N-S| 666 | 698 | 665 | 767 | 735 | 762
L |[NE| 248 | 176 | 142 | 142 | 224 | 250
T | SN | 679 | 703 | 673 | 775 | 742 | 770
L |S-W | 252 | 181 144 | 145 | 226 | 255
T |EW | 651 | 723 | 753 | 753 | 683 | 649
L | ES | 246 | 221 | 253 | 150 | 178 | 148
T |W-E| 655 | 724 | 753 | 752 | 683 | 653
L |W-N| 248 | 223 | 253 | 152 | 184 | 153
Total 3,645 | 3,649 | 3,636 | 3,636 | 3,655 | 3,640
Rank 3 2 5 5 1 4

(E 6) =7 e nitzol 2223 M| uE2
(Table 6) Throughput of from link under the

congestion
lz(::;: ALT-1 | ALT-2 | ALT-3 | ALT-4 | ALT-5 | ALT-6
N 914 874 806 909 959 1,013
S 931 883 817 920 968 1,025
E 897 944 1,006 902 861 796
W 903 947 1,006 904 866 806

(B 7) 27 &8 nitze £&23 3 M| uE2
(Table 7) Throughput of destination link under
the congestion

L]?1151t1< ALT-1 | ALT-2 | ALT-3 | ALT-4 | ALT-5 | ALT-6
N 926 874 926 927 926 923
S 912 883 918 917 913 910
E 903 944 894 894 907 904
\ 903 947 897 897 909 904

H =29 8% 1800 veh/hour-lane
7>9] FAME ool whet
ANEG oS FY3IT o u Z+ dAE it
of hat FFAAE <& 8> YeERd A 2o H
T T823%E <% 159 AZWAE An A4Zo|
utz} LOS Eoll 833t

A WAZ Y| MHIAFEL <E 1>9] &} LOS
Eol 3|33ttt LOS D@+ AofAA 70% o] 3he}
7F2k3l LOS EF LOS Fe Al sl@dste Hd
AAA 10029 2olE UE & of

M ZE AAME tiete] tistd 2FHA A B
AstA Feth 36009 EAAEG WIE F
HAFFS <k 9>9 2ok HEF AR &
Aud gt wWE ERuEF AHYsgEe
0.03%~041%TTCE A FAME tiete] e
sHusF FAWIIE AY e AR YEhd
o oW A MG ke AEsitss w2
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<E 10>3 <X 11> 22 A5 A bigtel whet 3. SEMEY

SEAGE ek g 39 =937} X3 »

} > =8 o] Qaro .

SHE Uebdch GANY Ul get gygas  WAE SHEF SRS $TE SI4 wehhourline

=AY 2% Ay nEFe F7o] 24 gt} o2 Al <18 7> ﬁdflﬂﬁg w kel et

AEGolAE FFsAT 2 A I gigtel o
(@ pElius sl SR U X2 H g gaade < oo Yehd st el WA
—_— x - ~ -

(Table 8) Average controlled delay according g fite] wel 94814 100.77%E AolE K
to phas? do.roll[er a:;ernatives in oM B 08.59%9] I3}t o] L wARE
uncongested Intersection

¢ BEAAE <E 1>9 ASLAE Au 25z o
Phase oricET%illternatlves Average Con%o;l;d Delay(sec) 2} LOS ES} LOS Fo| AAd slgsts Saae e
ALT-2 7770 =4 ET
A 2 §F3elel e TAZAM 360022 B4
ALT-5 78.09 et W BRuEHe <X 13>7 2o 7Y
ALT-6 7859 # EHYaS P G, G4 A9 G2, G3 AA
Average 78.23 N
= -7 =
(F ) BRI mAl2o| wetw =11 mEa £ G1-G3-G4-G29} G1-G2-G4-G3 o2 &4t WA &
(Table 9) Throughput under the uncongested A g thek2el AAEIE tiehsyt o E 489 &
o o =] 2z % 1)
Dircction |ALT-1]ALT2| ALT-3|ALT4|ALT5[ALT6 A kel Histed HA& 33%A A 48% W
T | NS | 1,244 | 1260 | 1,257 | 1,250 | 1,235 | 1,240 2 FHNFHFE A o) 2E A dA
L | NE | 344 | 339 | 331 | 331 | 342 | 343 o e g . =
T | SN | 1252 | 1265 | 1,266 | 1,256 | 1241 | 1247 I TR, 3, 4, 6ol A= g aA oA 7E 100
L | SW | 348 | 343 | 335 | 336 | 346 | 348 Ue = QBNHE 233l9 a8 FEE 52
T |EW | 1215 1216 | 1,221 | 1,221 | 1,222 | 1,220 . Y
L | E-S | 336 | 336 | 341 | 342 | 345 | 340 B AWAAE s Kok S HolAwt
T | W-E| 1,220 1,225 1,230 | 1,228 | 1,228 | 1,225 HAA G ok == A G totse AL Ay
L |WN| 337 | 336 | 341 | 343 | 346 | 341 . _ _
A A| e A=l A AHlg tfelkel] H]E
Total | 6296 | 6,320 | 6,322 | 6,307 | 6,305 | 6,304 1Al 27k e 4 A dekell Wlated
Rank 6 2 1 3 4 5 Zol AR 8715 B ol dgst= A

(F 10) H|=& Meff wxtz2ol 2223 2| w2
(Table 10) Throughput of from link under the

uncongested
IE;IE ALT-1 | ALT-2 | ALT-3 | ALT-4 | ALT-5 | ALT-6
N 1,588 | 1,598 | 1,587 | 1,581 | 1,577 | 1,584
S 1,600 | 1,608 | 1,601 | 1,592 | 1,587 | 1,594
E 1,551 | 1,552 | 1,562 | 1,563 | 1,567 | 1,560
\ 1,556 | 1,562 | 1,571 | 1,571 | 1,574 | 1,565

(E 11) H]=7 Aef| nxtz2o| £&23 M| nEzt
(Table 11> Throughput of destination link under
the uncongested

I]j;tk ALT-1 | ALT-2 | ALT-3 | ALT-4 | ALT-5 | ALT-6
N 1,589 | 1,602 | 1,607 | 1,599 | 1,587 | 1,587
S 1,580 | 1,596 | 1,597 | 1,592 | 1,581 | 1,580
E 1,564 | 1,564 | 1,560 | 1,559 | 1,570 | 1,568
\ 1,563 | 1,559 | 1,556 | 1,557 | 1,567 | 1,568
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(E 12) S2Ae] WXtZo| HA|HHE CHet
T Mo K[|
(Table 12> Average controlled delay according
to phase order alternatives in fully
saturated intersection

wxZ 4

Phase order alternatives | Average Controlled Delay(sec)
ALT-1 100.14
ALT-2 94.81
ALT-3 100.63
ALT-4 100.37
ALT-5 94.84
ALT-6 100.77
Average 98.59

(F 13) SAME) TXjZo| ghakdd E1f WE
(Table 13) Throughput under the fully saturated
intersection

ALT-1]ALT-2
1,068 | 1,130
338 | 314
1,082 | 1,145
341 | 319
1,048 | 1,106
331 | 326
1,051 | 1,110
W-N| 331 | 327 | 335 | 266 | 319 | 263
Total | 5,590 | 5,777 | 5,557 | 5,514 | 5,774 | 5,558
Rank 3 1 5 6 2 4

ALT-6
1,121
337
1,136
342
1,047
261
1,051

ALT-3
1,074
252
1,087
256
1,108
334
1,111

ALT4
1,128
253
1,137
258
1,104
263
1,105

ALT-5
1,118
332
1,136
334
1,108
319
1,108

Direction

N-S
N-E
S-N
S-W
E-W
E-S

W-E

el el ol |

(E 14) g4e) DAtz 423 M| DEY
(Table 14) Throughput of from link under the

fully saturated intersection

lir;’]’(l ALT-1 | ALT-2 | ALT-3 | ALT-4 | ALT-5 | ALT-6
N | 1,406 | 1445 | 1327 | 1381 | 1450 | 1458
S | 1423 | 1464 | 1343 | 1,395 | 1470 | 1477
E | 1379 | 1432 | 1442 | 1367 | 1427 | 1308
W | 1382 | 1437 | 1446 | 1371 | 1427 | 1315

(F 15) STME) WX2o| T2 T HM2| nEZ
(Table 15) Throughput of destination link under
the fully saturated intersection

3:;'( ALT-1 | ALT-2 | ALT-3 | ALT4 | ALTSS | ALT-6
N | 1413 | 1472 | 1422 | 1403 | 145 | 139
S | 1399 | 1456 | 1,400 | 1391 | 1438 | 1,382
E | 1380 | 1424 | 1363 | 1358 | 1439 | 1389
W | 1380 | 1425 | 1364 | 1362 | 1442 | 1388

ol EAd wW=Zd
A thekse U A 4709
A G oiQtel le‘v}oq HA A9 ZAol7b #rh.
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