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Abstract:

The purposes of this study are to analyze traffic flow patterns in the presence of
traffic incident and find appropriate diversion points and diversion rates accordingly.
Traffic assgnment based models were constructed to carry out the study. We
divided the analyzing time horizon into two stages, i.e., “before incident” and “after
incident”, and proceeded static traffic assignment analysis individually. Before
incident was happened, user equilibrium (UE) analysis was conducted, and relevant
path flows and link flows under UE assumption were obtained. Furthermore, when
an incident was observed in a specific link, resulting in the decrease of link capacity,
motorists traveling at that specific link might be seeking better alternative paths to
avoid extra travel times and/or delays. The two-stage analysis was conducted as
follows. Firstly, we sort the equilibrium path flow into influenced path flow and
non-influenced path flow, which both represent the flow passing and without passing
through the link with incident, respectively. Taking the non-influenced flow as the
background flow, we reassign the influenced flow to potential paths. Secondly, we
conduct both UE and system optimal (SO) analysis, and compare the path and link
flows under both equilibrium conditions. The nodes with significant flow changes
before and after the incident are appropriate diversion points, and relevant diversion
information can be disseminated preferably through VMS in front of these diversion
points.

Because the two-stage analysis process might generate several desirable
diversion points, and each diversion point might better divert different percentage of



affected motorists, therefore sensitive analysis was employed to find the optimal
diversionrate. If we guide the same proportion in all diversion points, we might find
the global optimal diversion rate, meaning that if there are such proportion of
motorists at al diversion points following the guidance information, then the system
can save the maximum travel time. On the other hand, if we provide different
information dissemination strategies at different diversion points, we can obtain
optimal individua diversion rate at each diversion point.

To demonstrate the proposed framework, a simplified network composing the
freeway and expressway corridors in northern Taiwan was employed to conduct the
case study under different traffic conditions. Various test scenarios were designed to
check if location of incident, severity of incident, and single or multiple incident
happened at the same time will affect the analyzing results of diversion point and
diversion rate. The numerical results indicated that the appropriate diversion points
were usualy located at the 2~3 main system interchanges upstream of the incident,
irrespective to the severity and location of the incident. Compared to the case of
single traffic incident, it has been found that multiple incidents might result in more
diversion points so that the affected motorists could be diverted to alternative routes at
appropriate decision points. In addition, according to the results of the sensitivity
anaysis on route diversion rate, there actually exists a global route diversion rate that
minimize the total system cost by providing affected motorists with appropriate route
diversion information. However, we could not find the genera rule and/or
relationship between the optimal diversion rate and above affecting factors. If we
calculate individual diversion rate at each potential diversion point, and assume that
those affected motorists al follow the route diversion instructions, we might further
gain benefits of lower total system cost as opposed to the cost associated with the
global diversion rate. Moreover, the optimal rate of route diversion is generaly
inversely proportiona to the distance to the incident. Finally, as the severity of
incident is increased, the diversion rates of those diversion points closer to the
incident are also found to be increased.
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6—21 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 28| 31| 32| 33| 34| 37| 87.04 1558
6—21 | 12| 60| 63| 65| 67| 34| 37 87.04 242
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5-10 — 50% SO
OD
6—21 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 28| 31| 32| 33| 34| 37| 63.89 428
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59 5-10 — 50% 5.5
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5.2.3 66.66%

32 66.66% UE SO

5-13 5-14
5-13 - 66.66% UE
OD
6—21 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 28| 31| 32| 33| 34| 37| 87.46 1211
6—21 | 12| 60| 63| 65| 67| 34| 37 87.47 249
6—21 | 11| 14| 16| 17| 20| 21| 24| 63| 65| 67| 34| 37 87.45 540
6—34 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 28| 31| 32| 33| 35 90.86 377
6—34 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 30| 54| 56| 57 90.86 513
6—34 | 11| 14| 16| 17| 20| 21| 24| 63| 65| 67| 35 90.86 170
11521 | 21| 23| 26| 27| 28| 31| 32| 33| 34| 37 60.81 669
11—-21 | 21| 24| 63| 65| 67| 34| 37 60.81 831
11—-34 | 21| 23| 26| 27| 28| 31| 32| 33| 35 64.22 160
11—-34 | 21| 23| 26| 27| 30| 54| 56| 57 64.21 736
5-14 - 66.66% SO
OD
6—21 11| 14| 16| 17| 20| 21| 23| 26| 27| 28| 31| 32| 33| 34| 37 66.59 376
6—21 12| 60| 63| 65| 67| 34| 37 97.12 928
6—21 11} 14| 16| 17| 20| 21| 24| 63| 65| 67| 34| 37 85.89 696
6—34 11| 14| 16| 17| 20| 21| 23| 26| 27| 28| 31| 32| 33| 35 70.12 691
6—34 11| 14| 16| 17| 20| 21| 24| 63| 65| 67| 35 89.42 369
11-21 | 21| 23| 26| 27| 28| 31| 32| 33| 34| 37 44.77 363
11521 | 21| 24| 63| 65| 67| 34| 37 64.07 1137
11534 | 21| 23| 26| 27| 28| 31| 32| 33| 35 48.3 569
11-34 | 21| 23| 26| 27| 30| 54| 56| 57 50.19 46
11534 | 21| 24| 63| 65| 67| 35 67.61 351
5-13 5-14 - 66.66% 5.7
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(node6) (nodel2)
(nodel5)
5-15 5.8 65%
1189444 SO 1181026.84

5.7 - 66.66%
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5-15 — 66.66%
0%(UE) 0.05 0.1 0.15 0.2 0.25 0.3
( )| 1281988 | 1267360 | 1254003 | 1242331 | 1231909 | 1222620 | 1214620
5-15 — 66.66% ()
/
0.35 0.4 0.45 0.5 0.55 0.6 /// /
o
( )| 1207697 | 1201928 | 1197423 | 1193756 | 1191348 | 1189905 é/////////
5-15 — 66.66% ()
0.7 0.75 0.8 0.85 0.9 0.95 1
( )| 1190149 | 1191807 | 1194695 | 1198539 | 1203583 | 1209663 | 1216869
()
1300060
12801090
12600‘.;\0‘\
1240000 ’:
1220
1200060 \\W/
1180000
11600686
1140%0\%\00\00\:\OO\OO\:\OO\OO\:\OO\OO\:\OO\:\:\OO\OO\:\§
_ - O Owmw o 1 O O 1o 1 O 1o W1 O W
o\omHHNNO’)mﬁ‘#mm@@l\l\ww@m:
o
5.8 — 66.66%
5-16
50% 100%
100% 1186121.634
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5-16 - 66.66%

0.5 1 1
( ) 1186121.634
5.24 100%
32 100% UE SO
5-17 5-18
5-17 - 100% UE
OD
6—21 | 12| 59| 62| 64| 66| 33| 36 93.09 309
6—21 | 11| 14| 16| 17| 20| 21| 24| 62| 64| 66| 33| 36 93.09 1156
6—21 | 11| 14| 16| 17| 20| 21| 24| 62| 64| 67 93.09 276
6—21 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 29| 64| 67 93.09 75

6—21 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 29| 64| 66| 33| 36| 93.09 184

6—34 | 11| 14| 16| 17| 20| 21| 23| 26| 27| 30| 53| 55| 56 96.67 1060
11521 21| 24| 62| 64| 66| 33| 36 66.96 1298
115211 21| 24| 62| 64| 67 66.96 123
11211 21| 23| 26| 27| 29| 64| 66| 33| 36 66.96 79
11—34]| 21| 23] 26| 27| 30| 53| 55| 56 70.54 669
1134 21| 24| 62| 64| 66| 34 70.54 299
5-18 - 100% SO
OD

6—21 [12|59]62|64|66|33|36 103.2 458
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5-18 - 100% SO ()
OD
6—21 [11]14]16[17(20(21|24|62|64|66|33 |36 92 619
6—21 [11]14]16[17|20|21(23[26(27|29|64 |67 95.12 923
6—34 |11]14]16|17|20|21(23(26|27|30|53|55|56 75.47 1060
11—-21 (21{24 |62 |64 |66 |33 |36 70.07 791
1121 (21123262729 64|67 73.2 709
11—34 |21{23]26|27|30|53 (55|56 53.54 968
5-17 5-18 — 100% 5.9
(node6) (nodel2)
(node38)
5-19 5.10 10%
1356785 SO 1253968.69
€
=
&
G
€Y
()
5.9 — 100%
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5-19

0%(UE)

0.05

1357362

5-19

100%

.

0.15

0.2

0.25

0.3

%//z/;%///ﬁ//}'}/é 1356899

100%

1357227

1358122

1359343

()

0.35

0.4

0.45

0.5

0.55

0.6

0.65

)| 1360858

1362609

1364990

1367203

1370052

1373343

1376751

5-19

100%

()

0.7

0.75

0.8

0.85

0.9

0.95

1

)| 1380728

1384785

1389548

1394848

1400671

1407173

1414314

1420
1410
1400
1390
1380
1370
1360
1350

[«)

DO O © o

0 %(
5P & © O
10 %

15 %
20 %

25 0%

30 %
35 0
40 %

45 9%

50 %
55 o
60 %

65 %

700;J
75 %
80 %

85 o

900;J
95 %
100%

5.10

100%

100%

59

0%

1341101.269

5-20

70%




5-20 — 100%
0 70
( ) 1341101.269
5.2.5
5-21
5-21

(node6) 55%

33.33% 50% (nodel2) 35%
(nodel5) 100%

(node6) 55%

50% 80% (nodel2) 90%
(nodel5) 100%

(node6) 50%
66.66% 65% (nodel2) 100%
(nodel5) 100%
(node6) 100%
100% 10% (nodel2) 0%
(node38) 70%
100%
(node6) (nodel2) (nodel5)
100%

60




61

100%



5.3

50%
5.3.1 1
1 (nodel7)— (nodel8)

(link32) 50% 59 5-10 5-11
5-12 5.4 (node6) (nodel2)
(nodel5) 80%
5.3.2 3

3 (node28)—
(node29) 50 50% UE
SO 5-22 5-23
5-22 — 50% UE

oD
1—21| 2 (38404244 (45|48|50|51[53|54|56|57|58| 100.63 1000
1—32| 2 |38]40(42|44 45|48 |50|51|53|54 77.73 1000
1—34| 2 (38404244 (45|48|50|51(53|54|56|57 93.35 1000
6—32|11|15|84|45|48(50|51|53|54 79.11 1165
6—32 |11 14|16 |17]20|21|25|53 |54 79.11 803
6—34112|60|63|65|67 |35 94.73 795
6—34 |11 14|16 (172021 |25|53|54|56 |57 94.73 145
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5-23 — 50% SO
oD
1—-21] 2 |38[40(42|44|45|48|50|51|53|54|56|57|58 86.93 906
15212 [38[|41(72|76| 7 | 9 |12[60]63|65|67 34|37 115.33 94
1—32| 2 |38]40(42|44|45|48|50|51|53|54 64.12 1000
1—34| 2 |38[40(42|44|45|48|50|51|53|54|56|57 79.66 1000
6—32[11]15|84|45|48|50|51 53|54 65.3 976
6—32 |11 14|16 |17]20|21|25|53 |54 60.25 992
6—34|12 60|63 |65|67|35 108.49 940
5-22 5-23 50 50%
(node6) (node7)
(node32) 5-24
5.12 15%
1335827 SO 1258383

5.11




5-24

64

2
0%(UE) |  0.05 Z/é/%}% 0.25 0.3
( )| 1343849 | 1338518 %%/////;% 1342448 | 1348976
5-24 - 50% ()
0.35 0.4 0.45 0.5 0.55 0.6 0.65
( )| 1357469 | 1367829 | 1379621 | 1393152 | 1408267 | 1424723 | 1442460
5-24 — 50% ()
0.7 0.75 0.8 0.85 0.9 0.95 1
( )| 1461647 | 1482063 | 1503821 | 1526630 | 1550663 | 1575678 | 1602078
1650006
1600066 ~
1550000 /
1500066
1450000 /
1400666
1350 M
1300666
1250(000
1200 C‘%‘OQ‘OQ‘OQ‘OQ‘:‘OQ‘OQ‘OQ‘OQ‘OQ‘:‘OQ‘OQ‘:‘OQ‘OQ‘OQ‘OQ‘O\O
- LQO O n O, O .n O v O, O .n O .nu o unmu O w g
o\‘:’ I <4 N N OO MO I < OO © O© M~ N~ 00 0o o O -
5.12 — 50%
5-25
0% 50% 100%
1287420.977




5-25 — 50%
0 0.5 1
( ) 1287420.977
533
(node35)—
(node36) 60 50% UE SO
5-26 5-27

5-26 — 50% UE
OD
1—-36 113|579 ]|12]60 61.45 710
1—-36 L3579 |11]14|16]|17|20 2124 61.45 100
1536 | 2 [38|40|42|44|45|48|50|51 52124 61.45 190
6—36 | 12|60 51.23 1706
6—36 |11 1416|1720 |21 |24 51.23 294

5-27 — 50% SO
OD
1—-36 1L |35 71]9|12]60 72.39 893
1—-36 L | 315|719 11|14 |16/1720|121|24| 58.72 107
6—36 | 12 | 60 61.84 1893
6—36 |11 | 14|16 | 17 |20 |21 |24 48.17 107

5-26 5-27 60 50% 5.13

(nodel) (node6)
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5-28 5.14
55% 1272525
SO 1258383
5.13 - 50%
5-28 - 50%
0 0.05 0.1 0.15 0.2 0.25 0.3
( )| 1278815(1277822 1276765 1275914 | 1275083 | 1274527 | 1273897
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5-28

50%

0.35

0.4

0.45

~
N

1273343

1273008

1272846

7

5%
%

5-28

50%

)

0.6

0.65

. 1272672

1272840

)

0.7

0.75

0.8

0.85

0.9

0.95

1

~
N

1273226

1273685

1274110

1274945

1275690

1276767

1277903

PRRRPRPRRPRPRPRRERR
NMRNRNNPMRNNNNNN
O NNNNNNSNNSN~N®
©CORNWAUION®OO

—~
~

D
D O

S S
q

\

/

\

|

[eNoNe)

DPPOPO DD O o

504 PODPDO DD O

0 %
10 %

15%
20%

25%

30%

35%
40 %

45 9%

50 %
55 %
60 %

65%

70%
75%
80 %

85%

20 %
95%

1000

5.14

0%

1269435.941

5-29

50%

50%

100%

1269435.941
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5.3.4

5-30
5-30
(node6) 55%
) 80% (nodel2) 90%
( 1
(nodel5) 100%
(node6) 0%
15% (node32) 50%
( ) node7 100%
( )
— (nodel) 0%
55%
( ) (node6) 100%
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5.4

50%

5-31

5.4.1

53

UE SO

69

5-32 5-33

50%



5-32 UE
OD
1—-21| 2/38(40(42|44|45/48|50|51|53|54|56|57|58 105.71 | 1000
1—32 | 2|38(40|42({44|45]48|50(51|53|54 81.5 1000
1—34 | 2|38(40|42(44|45|48|50(51|53|54|56|57 98.43 1000
6—21|11|14/16{17|20|21|23|26|27|28|31|32|33|34|37 96.2 |1389.26
6—21|12|60/63]65|68 96.94 | 64.25
6—21 12|60(63|65/67|34|37 96.2 |546.49
6—32 |11]14(16|17(20]|21|25|53|54 82.71 | 458.4
6—32 |11|15/84/45|48|50(51|53|54 82.71 |726.51
6—32 |11]14/16|17(20]21|23|26|27|30|54 82.72 |783.34
6—34 |1114/16|17(20]21{25|53|54|56|57 99.65 |812.23
6—34 (12|60(63|65/67|35 99.65 |699.42
6—34 |11|15/84/45|48|50(51|53|54|56|57 99.65 |228.27
6—34 |11|14/16|17(20]|21{23|26(27|28|31|32|33/|35 99.65 |260.07
11—-21|21|23|26|27(28|31(32|33|34|37 61.45 1500
11—-34|21|25|53|54|56|57 64.9 | 153.81
11—34|21|23|26|27|30|54(56|57 64.91 |547.42
11—34|21|23|26(27|28|31|32|33|35 64.9 |266.63
5-33 SO

OD

1—-21| 2|38/40(42(44]45|48|50|51|53|54|56|57|58 88.21 1000
1—32| 2|38|40(42|44|45|48|50({51|53|54 65.25 1000
1—34| 2|38|40(42|44|45|48|50({51|53|54|56|57 80.93 1000
6—21|11|14/16(17(20(21|23|26|27|28|31|32{33|34|37 73.26 | 1328.86
6—21|12|60|63|65|68 106.01 | 671.14
6—32|11|14/16]17|20(21|25|53|54 60.94 | 645.35
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5-33 SO ()
OD
6—32 [13[80(84(45/48|50|51|53|54 67.06 | 232.82
6—32 |11{15/84/45|48|50(51|53|54 65.98 197.24
6—32 |11{14]16]17|20|21|23|26|27|30|54 63.75 | 892.83
6—34 |11{14]16]17|20(21|25|53|54|56|57 76.63 | 770.22
6—34 (12]60(63|65/67|35 109.5 | 1020.42
6—34 |11(15/84]45|48|50(|51|53|54|56|57 81.66 16.54
6—34 |11{14/16(17|20|21|23|26|27|28|31|32|33|35 77.62 192.82
11521]21]23|26(27|28|31|32|33|34(37 41.45 | 1088.66
11-21{22{63|65/68 68.58 | 411.34
11—34(22(63|65|67|35 72.06 149.16
11—534(21(23|26|27|30|54|56|57 47.62 | 407.23
11—534(21(23|26(27|28|31|32|33|35 45.81 | 411.48
5-32 5-33 5.15
(node6) (node7) (nodell)
(nodel5) (node38)
5-34 5.16 30%
1269323 SO
1225158.62
5-34
0%(UE) 0.05 0.1 0.15 0.2 0.25 /////
( ) | 1369995 | 1338194 | 1312974 | 1293755 | 1280070 | 1272008 ////%/d
5-34 ()
0.35 0.4 0.45 0.5 0.55 0.6 0.65
( ) | 1271825 | 1279497 | 1292375 | 1310805 | 1334436 | 1364092 | 1399745
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5-34 ()
0.7 0.75 0.8 0.85 0.9 0.95 1
) | 1441629 | 1490566 | 1546535 | 1610831 | 1683220 | 1764931 | 1856520

2000
1800
1600
1400
1200
1000
800d

[«)
o
o

600¢0

400040

200040

D DO DD
I © © © O

5.16
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5.4.2

50% UE SO 5-35 5-36
5-35 UE
OD
1-36 1|3 |5|7|9]|11|14]16]17(20(21|24 61.54 116
1-36|13(5[7]9]12|60 61.54 732
1-36| 2 |38(40(42|44|45|48(50|51(52|24 61.54 152
6—21 (11 |14|16|17|20|21|23 (26|27 |28|31|32|33|34|37| 96.56 1447
6—21 (12160|63|65|67|34|37 96.56 553
6—34|11|14(16(17|20|21|23|26|27|28|31|32|33|35 99.97 431
6—34 1216063 (65]67|35 99.97 269
6—34 (13/80|84|45|48|50|51|53|54(56|57 100.16 22
6—34|11|14|16(17]20(21|23|26(27|30|54 56|57 99.97 319
6—34|11|15(84(45]48|50|51(53|54|56|57 99.97 19
6—36|11|14|16(17]20|21|24 51.26 1137
6—36 (12|60 51.26 863
11-21|21|23(26(27|28 (3132|3334 |37 62.91 1419
11—-21(21|24|63|65|67|34|37 62.91 81
11—-34|21(23|26(27|28|31|32|33|35 66.32 240
11—34|21(23|26(27|30(54|56|57 66.32 728
5-36 SO
OD
1-36 1|3 |5|7|9|11|14]16]17(20|21|24 55.36 92
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5-36 SO ()
oD
1-36| 1|3 |5|7]9]|12]60 6837 | 908
621 |11|14|16|17|20(21(23]26|27|28|31|32|33|34|37| 7341 | 1485
6—21 |12|60|63|65]67|34|37 10528 | 515
6—34 |11]14]16]17|20|21|23|26|27|28|31|32(33(35| | 7696 | 728
6—34 |12/60|63|65(6735 108.83 | 332
6—36 | 11|14[16[17(20|21|24 4481 | 1092
6—36 | 12|60 57.82 | 908
11-21|21|23|26[27(28|31]32]33|34|37 4047 | 489
11-21]22|63|65|67|34|37 66.46 | 1011
11-34|21(23]26|27|28|31|32|33|35 4401 | 16
1134|2263 ]65]6735 70 | 952
535 5-36 5.17
(nodel) (node6) (node7)
(nodell) (nodel5)
537 518 60%
1272618 SO
1241475.94
5-37
0%(UE) | 005 0.1 0.15 0.2 0.25 0.3
()] 1373368 | 1357096 | 1342313 | 1329016 | 1317571 | 1307428 | 1298564
5-37 )
0.35 0.4 0.45 0.5 0.55 /////// 0.65
()| 1291176 | 1284957 | 1280113 | 1276528 | 1273892 | 1777014 1272704
5-37 )
0.7 0.75 0.8 0.85 0.9 0.95 1
()] 1273708 | 1276288 | 1279621 | 1284501 | 1290366 | 1297609 | 1305897

74




2
it

39 #a
2 40 %@E
gk i
P
I8
5 24
Ei 2 )
25
#iE
26
44 7
8
=%
35 S N\ - 27
JNE E R0
N EE!
2 20
=%
30
36
A rs
37 31
e Kk
32
B
38 24
R A

5.17

B Fre
3 \E°

1400
1380
1360
1340
1320
1300
1280
1260
1240
1220

0-0
00
0 0
00
00 N
00 N —*
00 ‘k\.\\.\\A .4—0”./)'
W
6-0
60
bl NS NS NS Q° o o o o
Q Q Q Q Q Q & o Q N
N ) ) © A % 2 .9

5.18

75




5.4.3

50% UE SO 5-38
5-39
5-38 UE

OD

1-21| 2 [38(40(42 |44 (4548|5051 (53 |54|56|57|58| 121.56 1000
1-32| 2 (38404244 (4548|5051 (53|54 98.33 1000
1—34| 2 |38]40(42|44 45|48 |50|51|53|54|56|57 114.29 1000
1-3611[3[|5(7]9|12]60 78.66 950
1-36|1 (35|79 |11|14|16|17]20|22 78.68 50
6—32|11|15|84|45|48 (50 |51|53 |54 100.08 1268
6—32|11(14|16(17]20|21|23|26|27 (30|54 100.08 3

6—32| 111416172021 25|53 |54 100.08 697
6—34 |11 |15|84|45]48|50|51|53|54|56|57 116.04 229
6—34|11|14|16|17]20|21|23|26|27(30|54|56|57 116.04 2

6—34|11|14|16|17]20|21|25|53|54|56|57 116.04 709
6—36|12 |60 68.12 2000

5-39 SO

OD

1—21| 2 |38]|40(42|44 454850 51|53 |54|56|57|58 102.75 1000
1-32| 2 (38404244 (4548|5051 (53|54 79.94 1000
1-34| 2 (3840|4244 (4548|5051 (53 |54|56|57 95.48 1000
1-36/1[3[|5[7]9|12]60 87.15 52
=361 3 |5(7(911]14|16]17|20|22 78.28 948
6—32|11|15|84|45|48 (50 |51|53|54 81.16 1062
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5-39 SO ()
OD
6—32|11[14(116|17|20(21|25|53|54 76.11 906
6—34|11|15|84[45|48|50|51|53|54|56/|57 96.7 18
6—34]12]60 (6365|6735 127.4 922
6—36| 12|60 77.28 601
6—36|11[14(16|17|20|22 68.41 1399
5-38 5-39 5.19
(node6) (node7) (nodel2)
5-40 5.20
25% 1395365
SO 1319686.34
5-40
0 0.05 0.1 0.15 0.2 //// 0.3
o
)| 1455673 | 1434207 | 1417610 | 1405514 | 1398222 |/ //////// 1397007
5-40 ()
0.35 0.4 0.45 0.5 0.55 0.6 0.65
)| 1403048 | 1413151 | 1427765 | 1446760 | 1470100 | 1497965 | 1530534
5-40 ()
0.7 0.75 0.8 0.85 0.9 0.95 1
)| 1567825 | 1610130 | 1657386 | 1710224 | 1768355 | 1832706 | 1903119
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5.4.4

50% UE SO 5-41

5-42
5-41 UE
OD

121 | 2|38(40|42|44|45(48|50|51|53|54|56|57|58 122.97 | 1000
132 | 2|38/40|42|44|45(48|50|51|53|54 98.49 | 1000
134 | 2(38]40|42|44|45(48|50|51|53|54|56|57 115.7 | 1000
136 1] 3| 5| 7| 9[11|14|16]17|20|21|24 79.97 184
1-36| 1| 3| 5| 7| 9/12]60 79.78 | 816
6—21|11|14]16]17(20|21|23|26|27|28|31(32|33|34|37 114.68 | 1828
6—21|12(60|63]65(68 11528 | 26
6—21 |12[6063|65/67|34/37 114.54 | 146
6—32 |11|14]16]17[20|21/25|53|54 100.21 45
6—32 | 11|15/84|45(48|50|51|53|54 100.21 | 606
6—32 |11]14]16]17]20|21|23|26|27|30|54 100.22 | 1318
6—34 |11]14]16]17]20|21|25|53|54|56|57 117.43 60
6—34 | 11|15/84|45(48|50|51|53|54|56|57 117.43 | 805
6—34 |11|14|16]17/20[21|23|26|27|28|31(32(33|35 118.11 | 1087
6—34 |11|14]16]17(20|21|23|26|27|30|54|56|57 117.43 | 48
6—36 |11]14]16]17/20[21|24 69.42 11
6—36 (12|60 69.23 | 1989
11—21(21|23|26/27|28(31|32|33|34|37 63.84 | 585
11—21/22|63]65(67(34(37 63.93 915
11—34(21|25|53(54/56|57 66.58 | 954
11—34(21|23|26/27/30|54|56|57 66.59 14
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5-42 SO

OD
1521 | 2|38]40/42|44(45|48]50|51|53|54|56|57(58 105.26 1000
1—32| 2|38]40(42|44|45|48|50(51(53|54 82.29 1000
1—34 | 2|38]40(42|44|45|48|50(51(53|54|56|57 97.99 1000
1-36| 1| 3] 5/ 7| 9(11|14]16/17|20|21|24 70.79 1000
6—21 |11]14(16/17|20|21|23|26|27(28(31|32|33|34|37 90.46 1756
6—21[12]60(63(65/68 126.55 244
6—32 |11]14]16(17|20|21|25|53|54 77.98 1088
6—32 |13|80(84|45/48|50|51|53|54 83.99 147
6—32 |11]14[16(17|20]|21|23|26|27(30(54 80.79 114
6—32 |11]15/84(45/48|50|51|53|54 83.22 610
6—34 |11]14[16(17|20|21|25|53|54(56(57 93.68 36
6—34(12]60(63|65|67|35 129.77 434
6—34 |11]14[16/17|20]|21|23|26(27(30(54|56|57 96.49 65
6—34 |11]14/16(17|20|21|23|26|27|28|31|32|33|35 94.88 1340
6—34 [13|80(84(45|48|50(51|53|54(56(57 99.69 125
6—36 [12(60 77.07 2000
11—521|21|23|26|27|28|31|32(33|34(37 42.06 74
11521{22(63|65/68 69.35 1426
11—34|21|23(26|27|30|54(56|57 48.09 968
5-41 5-42 5.21
(node6) (node7) (nodell)
(nodel2) (node38)
5-43 5.22 30%
1573412 SO

1481798.73
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5-43

0%(UE) |  0.05 0.1 0.15 0.2 025 | 1
()| 1640447 | 1619743 | 1603057 | 1590162 | 1581138 | 1575630 | 177341} |
5-43 ()
0.35 0.4 0.45 0.5 0.55 0.6 0.65
()| 1575072 | 1580163 | 1588760 | 1600924 | 1616555 | 1636219 | 1659444
5-43 ()
0.7 0.75 0.8 0.85 0.9 0.95 1
()| 1686945 | 1718424 | 1754212 | 1794538 | 1839791 | 1890044 | 1945588

5.21
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5-44

(node6)
— 80%
(nodel2) (nodel5)

(node6) (node7)

— 15%
(node32)
(nodel)
— 55%
(node6)

(node6) (node7)
(nodell) 30%

(nodel5) (node38)

(nodel)
(node6) (node?7) 60%
(nodell) (nodel5)

- (node6) (node7)

25%
(nodel2)

- (node6) (node7)

— (nodell) 30%

(nodel2) (node38)
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