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Restoration Process Assessment of Roads Based on Near-Real-Time Seismic Records

Masaki TSUBOTA*, Mitsufumi HASHIMOTO¥*, Toshikatsu MORI*, Taichi SHIMURA,
Yasuhiro KITAKAMI* and Yuko MURACHI*

In order to rapidly resolve the problem of isolated towns/settlements due the post-earthquake simultaneous damages of roads,

it is important to collect information on damaged roads, identify the sections in priority to be recovered, and assign the recovery

teams as quickly as possible. However, all necessary information for decision-making of restoration strategy planning wasn’t

supplied enough, such as the Mid-Niigata Earthquake in 2004. In this paper, near-real-time seismic records are utilized to evaluate

the damage of road traffic network in order to supply the information gaps immediately after the huge earthquakes. And the

time-reduction effect of differences in roads restoration strategies is studied using Multi-Agent Simulation, which is modeling the

virtual space where agents (i.e., recovery teams) will make decision by themselves based on the restoration strategy rules defined

preliminarily. The simulation results indicate that there is relatively-minor reduction of total extrication time if the strategy rule is

given a weight to reduce the total number of rescued people more than same level of a distance for the damaged area.

Key words: Estimation of damage, Disaster recovery, Multi-agent simulation
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Fig.1 Near-real-time disaster damage simulation system
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Table 1 Occurrence rate of fully blocked national roads after the

Mid-Niigata Earthquake in 2004 (JMA: Japan Microphotography Association)

JMA Seismic intensity 5- 5+ 6- over 6+
Rate of fully blocked roads

0.003 | 0.030 | 0.105 0.291
(place/km)
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Fig.4 Estimated spatial distribution of JMA seismic intensity using
K-NET seismic records in the 2004 Mid-Niigata Earthquake
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BEICRE LTz, £72. - EHE(1998) VT S i SRS O R0 454 & B L2 E
s EE T 2 W RE B ITo 7,
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HURRARIE Y R 2 L—3 3 OGS X B FOEE 2 5 Collr)E 80 O i 2 5 L, HiuE®)
OFEfHA (DA B) IXHERARFZOREE Lz, X 312 3 koo FIgET T /L & Wi g OB E % 7R
T, Va2 b—a CCH AT A TREE T VIR, BRI EE TR K 2009 ERIER (M
A HFZEHEME AT, 20090 ©) 123U TABH STV D AEE R R « HEEHED -0 D 3 kT
HTFHEEET LD B, HERTEZ Y FEEEmE L CTERA L (K4 2, SHEOKRE
XL 1A 153.6 km x HUPH 78] 204.8 km x RS J71A] 51.2 km T, #7-MFRIE 50 m, FHE IR
3K 130 (BRI CTH D,
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3.3. FHEXRERH

BEf b U728 AR BUEAI M < Bt BIEEITREORZEMRICEE T 2 48R H 5, +54
IRTEFREE 22 L TR D 0Iid, SHE R OHER O RICHAS T/ S 2ok 1%
WDMENRGH Y | 220 4 WEEOENER T2 AV 5A1E. 1| HEHY 6 T RESLEL
25, ZHHOBRIL, BLTORESRMFICLIVERIND,

r<b

6h
T,
Vinin @ KT G2 HUAE O /N HFR P (m/s)
h : k& H R (m)
S A H(Hz)

AK7vY 7 MIBWTIE, 7 —A 1 TIERR &2 H ITEET 7 L O/ NER I 3 (Vs-min)
=350m/s & L, 7 —A2 TlIik/h Vs =600 m/s & L CHEEITH, THE 50m) &r7r—=1
BLOr—22 O/ NOHBERHEE (350 m/s BLU600 m/s) ZATDE. TREIRLREN
BRI 1 Hz B X2 Hz £ TER D, - T, BFIHA XDBFEKETH-> THH MIEET LD
Vs-min DERRE WS —2 2 0K, L0 E CLE L TR END,

4. R

X 512, BRKZEOAS (A b)) 1SR MG, BEAERE OF - #ERE 19987) 12k %5t
BEK., BLOARTr Y27 b CREEERET VARV T2 L—ya »r LEHREREOK
WA RT, BHE LB ORER KON (REORIR) 3B SZFE L T\WD, . &
A MIEIR RERER) 562 km BTV 523, BHCEE OREBETRIIOKE Lg%
AN e REMOE N ERSINTND Z ER015, K 6 ICEBEEOKRTOAT Yy TV ay
NeRd, ZOMERD L, WiEm B2 S SN R MERE L O SERTF 030000 . HERE
J& D JE\ N B CIE LB AR & R IRIEO I A 120 BRI BREW\TWD DR 5, FHJE M % 1HE
[CAIVTZ TR R &0 O BRI T, R Z2 3 IRocH P& 7 /L1238 T Vs-min = 350 m/s &
L7=5E (F—21) IZiX1Hz £ T (K 7a). Vs-min=600m/s & L7=35& (£ /1 2) 121X 2Hz
FT (X 7b) OWHHEEFERTDHI LN TET,

(I FERRAT o IR 3~158Y)

RIS (cmis)

BrfE (s)

- - BUMREDE T
—: PR (BMEEREFILEALCEEER
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(a) f>= 1 (Hz), Vs-min=350 (m/s)
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(b) £>= 2 (Hz), Vs-min=600 (m/s)
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5. £&O

RO KIFFCEEF OHES > 2 = L— 3 VHIFOBR 2 BROIZ, FHERED OmWHIER S
2 b= EFIR Lo KRB ARHEN RS K olc, HET v T AOF 2 —=2 7 %170, R
WERFERFSERTETA O PC 7 7 A X OF) 4,300 £ (MEEE DR 48 %) OFBEHENGOND Z & %
fEsd Lz, HUBRE OWESREMITICOWTIX, K70 77 A2 W, HENEA LIZEEITK
ERPENH D & PRI ST D BICEER 22 53 RS KB I MR R 21TV, MEITE Z -
THCERE OB & BRI RN G DN, A% S DIT 3 oG & B L7 ILH
WHIEE Y R 2 L—Y a VOHERELZRODI LI, BReEE e L ORGHHMET., H
ETR Y — ReHl, Z BRI &0 BNYEE TR E Ok 2 0B ~EH e E B 2 bivd,

ATt

FORXRFAE R PRB G G @7t o % — GRRRFHENIEIT ) O 288X
77T LAEEBLOMRICONWTOERR ZHE, ZHEsE2WEEEELL, ik Ia 11—
Z OFFHITER U TiE, MSZATEGE NIRRT ZEBR S B I ER O T G, BRI RIC T8, 2
NEWEREEE LR, 22 L TUE#W = LET,
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