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THE URBAN DISASTER CAUSED BY THE
HYOGOKEN-NANBU EARTHQUAKE

By Hiroyuki KAMEDA
Synopsis

An overall view and observations are presented on the urban disaster caused by the
Hyogoken—nanbu (Kobe) Earthquake of January 17, 1995, or the Great Hanshin Earthquake Disaster.
First, complexity of the urban disaster in this earthquake is structuralized and illustrated. Then
"inadequate seismic risk perseption” that was said to prevail in the Kansai Region is discussed. The
main part of the text deals with several engineering issues regarding damage of social infrastructures.
A historical sketch is presented regarding the seismic structural design and technologies for engineering
structures, and its implication to the damaged structures is discussed. Evidences of large structural
deformation are shown to demonstrate excessive inelastic behaviors. Physical and functional damage to
lifeline systems as well as system interactions among them are also described. Finally, importance of
diaster information management is emphasized on the basis of a volunteer activity to assisst a
municipal office, and its future perspective is proposed. -
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Fig. 2 Major damaging earthquakes in Japan with statistics of casualty and description of the developments of seismic design and construction

technology
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Fig. 3 Comparison of seismic hazard using a non—Poisson model and an equivalent Poisson model.
(In (a), Case 1: quiescent period; Case 3: active period: Cases 2 and 4: intermediate cases./
In (b), results for the non Poisson model stands for looking from 1979 AD.)
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9, 1971ELATOEREI L3R (a) OBELI19VELBOERI I Z/I (b) OHFORICHSL
PRLZARBDOND. &iC, (a) OIAV—T7TAs, ARDbET13.6%H3KMR (b) TRERTH
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Table 1 Damage statistics for bridge piers (Hanshin Expressway)

damage state | As A B C D total

- pre-1971 68 92 119 358 538 1175
~ design (5.8%) (7.8%) | (10.1%) | (30.5%) | (45.8%) | (100%)

post-1980 0 0 14 40 195 249
design _ (0%) (0%) (5.6%) | (16.1%) | (78.3%) | (100%)

As: Heavy damage (completely collapsed)

A: Heavy damage (to be demolished)
B: Moderate damage (considerable structural deterioration)

C: Slight damge (cracking)
D: No damage
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Photo 2 Shear failure of a Shinkansen viaduct column
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Photo 3 Bending—shear failure of a single column type highway viaduct pier

Photo 4 Bending failure of a single column type Portliner pier
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Photo 7 Bending failure of single column type highway viaduct metal piers

Photo 8 Buckling of web plates at center beam of a highway viaduct bent frame
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Fig. 5 Block gas supply suppresion (shaded area: courtesy of Osaka Gas Co.)
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Fig. 6 Scheme of lifeline system interactions



118 AP SERTER $HIBHA F7. 4 (199%)

SEOHBBRERZ NGV IiCIEA LRER, HHEEBOMEKE, £EREROT A 754 v ~OBAK
1F ik, BHEMOSENREBENRL WO BHOKES, ZLIL{v/FRER: LTHE, &%
KERMEREARE L Lith3 LEDNE, 4%, HEERICXIERROKL, 8% BRHLV-V
COTL 754 VitemkEslE, a—F—DfLRILL ABEHRY, SEHRFEERHL, TOREL
HERMICT3 2 L8, RO —P—0ORBE2ERTIEOIEETHS.

7. HERMBORTLORE

7.1 WIGRICHFIMBARS T« PERORR

SEORBOHT, RERAROER-IV AV FOEEESKRERIh, ThITSESDLWERYV R
FARKRM LTV AERBHEBPICR o7, 4%, HEBLOREHREL R T AOBRITHITTEL OFS
BFONBRETHIL, RAABREOFCORBRREHBLTONIRETHS.

g2y, BE3E, HBEERS AT A (G 1S : geographic information system) #KEBFRICIEAT
BEDOEEX0PEHELELL, RERBOS/FY AL LT, EKERSFOFERLEY—L2LLT,
BiRG I S DEEHEL L OER~AT TORREToCE k., SEORRKOBEL LHIT, HERAY
A—Dthid, SFEHOY—NV (EXEREROBECH-k) ZHALENLTH, RMTOMERLILER
ORROKBICB/LAET VT 4 TEHRTERVDL LW IRBRE LB > TEic, FREFTORKR, WF
# - BEARICBT 3 BRKZEROAREREOERPDOBHALZMN LAEE TOFELHELGIS LT —F
ReZ B LFERY AV RATAERANTHRET EES2To%. HHOYMRIEREERZEDTE
228 LA B4R ETRY, SOREORBERIALBLEKIIODOHS.

T OESY, EEREEEHHIMBERLRAT LS - PBRG I SHEROEH L LTHESIT B,
ERRBHFCORBUERT VT 4 THEBO—HFHT, 29 LEEBONRy 27y /L2 HEREREKL, G
1S ERBE UL, A% REAE KR - BHilRHR 27 ARy Y —EE, [ - HmEK
VAT AR F—, ZBRAECPHBESN, HHAREESNRETR R ONREOHR L, GIS
2OEBOLEN Ay 2 7 v 70b LICEBRBBAS .

EHROBMTE, BHlRHB 27 ,sHEEy ¥ —0AFx KEAHHE GKGI SHRSEEE
C B STRUMEFTRRBIRED) MKV AR THEREIC DY, REFTOMYE L RBICHEL OO, REOR
297, FEFEPKTIET AR HBENORAR Y XT ADMDL LR LEATHNEL, SbIHE
BT KRR o EiCE, EBRORT T 4 T OB LRI,

ES R B LA TR CRBEASHRBE->TRY, TRUROLOLBTHRELZ S DD TR,
aYEa—F B ick Y, BCBFOKE - BRE, TOROREBMEBOTARLY, ZHH» oMK
ZEE COFLRRBREDCHRLENLLELTVD,

bobld, bibLAbRPoLFIBAALEYATFATHE 1D, RLTEANRETTITHEBL
b TRAEW, LA, REEUTHERRHL, ThE VAT AROE TV LBMTOES IR
BEOLDOTRARPoRLEVWSIRETHD, LELARED, ZORBRI, BRBEICECRISHERY AT A
DY BiLONT, ZLOBBNERELELLE, BRI VF 4T E— Kb, TORELEELTIH
Fe— FNLELEBLARD, SRRIENKEFRS AT LAOBECHITT, BRELZHLTVEE
WEELZTWS, ZEBOFHLEOVATFAOREEZEOPICERTIZLEZABLEY.

INLDERET VT 4 TEBONERILOVWTIE, JRTEZSBRIhND 19,

72 BAXKBREOLERROGIS LD
BEHRTOEBET 7 4 THEBHLWTLT, KEORRZIBET S LDOBRREEHBTONE. B
ﬁéhk%%ﬁﬁﬁ.&ﬁ#ﬁ%@%ﬁf-&(@iﬂﬂﬁKl6%%@&@&%5E#6@%ﬁ%&%



A0 RERBEIMRIC L S|WATKEILOVWT 119

& ¢ e

08 4N

ﬁﬁﬁéé&
Rl P R ‘
: . ! : 4
A - :
L i, ‘sé 3 n?}E Potne ,.,'_‘,.Ei&@nv:n .“...41 -
OS2 «+ NN _ . £ it ‘ of I3 B2 1
e T I PAPT . BILRES => Bof
i N e Sﬁyi\f R MEYEET e 104t 0 TS LA s Fmkt T
ALY ig‘%@ﬁﬁﬁwds /7_?‘“%??’%@?@* ,‘r‘ ﬁ‘fze:’ ......................................

REOWE (BRCL3BREy—-76Y)

c28epl), SEIDRA
CBUEF-2EOMRS5LELE

(muab@cmfamﬁaﬂm
< BB B KR DRI

MEEES

[ermonzs-5 |

Fig. 7 Personal computer systems used for disaster information management as a volunteer activity at
Nagata Ward Office, Kobe City
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