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EVALUATION OF THE OPTIMUM RESTORATION PROCESS FOR TRANSPORTATION
SYSTEMS AFTER SEISMIC DISASTER

T3 =% S RO B I R - GHREPAT
By Yoshikazu YAMADA, Hirokazu IEMURA, Shigeru NODA and Kazuyuki IZUNO

To repair lifeline systems, especially transportation systems, immediately after the

seismic disaster, is very important for the whole restoration process, This paper pre-

sents and evaluates the optimum restoration process for damaged transportation
systems, The theoretical optimum restoration process is calculated by using the avarage
running time of all cars in the transportation network, And the procedure is applyed to
the real network system of Izu-peninsula, which was damaged by Izu-Ohshima-kinkai
earthquake (1978) . The relationship between the characteristics of the roads and the
proposed optimum restoration process is also analyzed, using Hayashi’s quantification

scaling (type 2).
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Fig.1 Model of running time with traffic volume.
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Table 1 Index at each restoration stage.
-3
RESTORATION moex (x 1077 )
STAGE LING T LINK 2 LINK 3
1 5.0 12.5% 10.7
2 5.0 10.7*
3 5.0%

* 5 Maximum Index at Each Stage

Link 1 (Q=40 S=5)
Node Node
Link 2 Link 3
(Q=160 $=2) (=120 $=3)
Nade

Fig.2 Simplified transportation network.
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Fig.3 Restoration ratio at each restoration step.
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Fig.4 Simplified traffic network system of Izu-peninsula.
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Table3 Parameters for eq. 1 and eq. 2. A ‘
=1 2 3 [ ]
Link L Qs Vo s jf"t’:t
1 22.5 800 59 0 —5+5 7—|—ﬂ‘
2 8.5 1000 5¢ 0 15 9 n
3 25.0 1000 50 3 l_g 10 1 12—
4 5.0 800 50 0 i_i )
5  23.5 1000 50 8 L]
6 37.0 500 40 73 5
T 2000 800 50 58 (a) (B)
8 36.5 1000 50 30 7 ! 3
g 31.5 500 40 28
10 2.0 10090 50 0 ,
11 11.0 800 50 56
12 8.0 800 50 8
13 20.5 800 50 9 (
14 28.5 1006 50 2 5
15 7.5 800 50 0 D
18 14.5 1600 50 0
17 8.0 1000 50 1 5 5
18 7.5 1000 50 0 ) () ¢
19 8.0 800 50 0
20 9.5 800 50 0

Fig.6 The process how to generate network

Constants ; a=2 , B =1/200 systems for simulation,
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Fig.5 Restoration ratio at each restoration step.
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Table 4 Items and categories for Hayashi’s quantification scaling.
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ITEM MEAN VALUE
CHTESORY OF CRITERION
TRAFFIC  pamacE  LENGTH cRoup
VOLUME
1
2 . n N
3
4
5
6
7
8
9
10 _
11 / _
2
PARTIAL —
CORRELATION 0.59 0.54 0.37 ;2??5&};}58
FACTOR

Fig.8 Numeric values for the Ist factor assigned to

item-categories.
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10

11 {— ~

n o
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PARTIAL CORRELATION
CORRELATION 0.39 0.13 0.38 RATI0=0,22
FACTOR

Fig.9 Numeric values for the 2 nd factor assigned to

item-categories.
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