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Table 1 Damaged buildings in Chuo Ward.

damage level

structural type collapse | severe moderate | minor slight
damage | damage damage | damage

reinforced concrete 81 126 175 339 922
structure
steel structure 56 94 183 298 412

wood structure 6.57% 7.97% 13.07% | 12.24% 10.97%
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Fig. 3 Distribution map of damaged wood houses in District 16.
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Photo 1 Collapse of a wood house with heavy Japanese roofing tiles on cementing soils.

Photo 2 Severely damage to a wood house with narrow wide at first story.
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Photo 7 Minor damage of a new three-story wood house.
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Table 2 Numbers of damaged reinforced concrete and steel buildings at each district in Chuo Ward.

reinforced concrete structures

severe

moderate

minor

slight

district | collapse damage damage damage damage total
1 4 4 12 37 51 108
2 0 4 4 14 9 31
3 0 1 0 7 14 22
4 1 0 4 0 18 23
5 1 0 0 16 188 205
6 0 3 4 7 36 50
7 2 15 29 78 91 215
8 2 8 19 24 26 79
9 4 13 6 7 36 66
10 20 21 27 40 144 252
11 21 22 9 18 44 114
12 3 10 12 6 32 63
13 2 7 21 33 85 148
14 3 2 5 8 14 32
15 0 2 1 4 3 10
16 0 0 7 8 67 82
17 1 1 0 2 9 13
18 5 7 10 21 49 92
19 9 4 4 4 5 26
20 3 2 1 5 1 12
total 81 126 175 339 922 1643
steel structures
district | collapse cfaer‘r,\:):e %‘;ﬁfggﬁe dr:rlt?:gre dsalmlg:gte total
1 1 4 22 26 29 82
2 1 0 4 15 4 24
3 2 2 7 10 9 30
4 0 0 1 7 6 14
5 1 2 3 12 34 52
6 1 2 3 3 13 22
7 2 12 33 46 21 114
8 6 13 21 25 32 97
9 1 8 8 12 16 45
10 11 13 12 35 63 134
11 5 5 6 12 33 61
12 6 6 11 15 17 55
13 1 5 13 22 29 70
14 i 1 5 7 12 26
15 0 0 1 5 4 10
16 0 9 6 10 45 70
17 3 1 3 4 16 27
18 11 7 18 25 20 81
19 3 4 6 5 0 18
20 0 0 0 2 9 11
total 56 94 183 298 412 1043
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Fig. 4 Damage level of reinforced concrete structures and steel structures at each district in
Chuo Ward.
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Photo 9 Crushed first story column of the ’building shown in Photo 8.

Photo 10 Collapse of the first story of 6-story building.
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Photo 11 Shear failure of the first story collumn.
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Photo 14 7-story building with a collapsed 3rd story.
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Photo 15 6-story building with a collapsed 4th story.

Photo 17 Collapse of upper stories.
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Photo 18 Collapse of 6-story building.

Photo 19 Collapse of a factory building.
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Photo 21 Steel structure with large deformation.
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Photo 24 Steel structure with large deformation (failure of braces)
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Photo 25 Pull-out of anchor bolts.

Photo 26 Failure of anchor bolts.

ERBRE L, BH D WEBOBEELE LW OBMATNICH BN, T L—A0H - REATORMNET
Y RREBORRE Rolc L ELDND, BEFR~ VY 3 v EOTEBHREERYIC OV TH PHUE
DREELRT YL H S (Photo 21).

Fh b OMBNREERX, 1) AEM OB - B, 2) TV—XOEE - B, 3) EEMOsA, 4)
B - BEAMOMEiRETHD.

1) GREERYIL, kEREROEHREL DY, SBEONEREIMICERTE THBCNE LIcsrS
¥R 5hiz (Photo 22).

2) GBERMTRASARATEHE2AETET L —R0BECHKEIIZ Rbh (Photo 23), 7L —2D
FEE - REMFIC L D, Photo 24T RHN 3 X HICAX RWMEHZELELBY L HZ R, —FH TR, TL—
ZQERCHEICEEY, BPROFTEEHICIIRERFEELZECTVRVER S,

3) AL REEE 2T Ry LS <HTF N5, Photo 251k, IBHMR—ZX 7V —DT v H—
F P OHITHLERLTWS, Photo 260 & 5 IIBHMIBO T b —R v b ASHEHT L, HHDH1miE
PREBLTRY, IERRBLTVWS, 20k, 7Tyi—=80  OmERKTH LI X D1EHEORE
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Photo 27 Failure at the top of column.

Bt

Photo 29 Failure at the top of column.
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ERODHBEINELLZ LA, BUOHEHSACHBR Y OBELFIEEBILEFELELONS, Z0DXD
REBEBHHS, BBOKEEIC L SEHE—RA Y OATRELAVWETERD- T LREREZhS.

4) KREPHBLEKREERDOKBE LT, &7, & REAKOMEBHT5h35. Photo 2712204k
BEICBIT 2 AEMELEL ¥/ Y7 5 AL OBSHAMEL, 221 OHBRLEATHS. —RIT,
KPEIRT 5 v Y OB (Photo 28) SLHEMORMNE (Photo 29) KRALIh B K5IC, k& irdh
FE—A Y PRELBE - REARICIBWT, BHOBMEHENRERINSZ LR{BRKEoTLE
zbh3,

5. MEER AR

5.1 aAVYU—IFRELUVERERMORBRER LN

BEY, BREARIKRSEEFTILELLLILD, BYOHEELANVIENA TRBREOHELEE
BRERO7 SV —u— Rl LOEUO AR ERBITo 2. BREORETHRR2BRYIX, 2
79— FR8OM, $BEBHMTHok. ThLOBYOBEF LNV EBRER L OBFEEFig. TITTY. T
ZTH, 19714 AABRESSOHKS 27 ) — MEGHBERBEOWIT L R EBERTT S 0% 2 v 7
Y — MEESEESKESh, BOCANBROBRLRELINAET L L, 1980FICBEERERTH OWRIE
BAFKEH, BIBUEICVWDY 3 HTBRHEIC oz L2BM LT, 19714FEL, 19725E~19814F,
1982 ELIBDERIES Lie. SBERMICBHLTHRILERTRES L. 28, ZhbOiHRRECRHE
BABOBE, KEXRDLBEROR, BYORHERTHI M, RHEARECERPoLOTERREL
A, B b, 197T14ELRIOBRYITARE - BI5L Y ORBELZITTWA R, 19824ELHORYITILER
INEBICHEoTWBZ 25, Zhib, RESHhIHR L BYBKTIIHSE, i, BYOBES
ERBEELVAARRETEELE S, HEH AR I ORBRIERORE - KEXHREZRPSELO
CHEEhicEELELELDRS.,

5.2 AERMOBEBENR LW ,

EBRHRBIVEEHICRBIT3EE LTAERMONRIC L ZBEREBIVT v 7r— M X 5HES ~10
RESNT, AERYOFTRN L BRERL OBFEIZOWTEL DD, BYOMLIERI#E £Fig. 8ITR
T, iz, AEBHEEILIC OV TRBERNIBE L Fig. 9TTT.

ARERYIC BT 3 MERER, 1950EICBRELENE L ZOHITRABRHES L, HHVOERALERORE
BREBBYAENRE, TO%K, 19594, 197141 L UN980EDO BB RITE ORERCRBWT, EEHE
OBILREBOBMLR YRR ZERTCBERESTWS, (i, FESBABOBMEBERNESHESh, A&
MRRTHELE L ASEET LRSS (1950EHE) MMERSh, MHTary s Y — MiZklE2 8%
S AR EABOLBHRHICL SRBAVNAEEYORBEM LICERLTETVWS, 2O L5 KRENR
DORERY OTHBIERIT, BYOEHLORTER, HETHEOEL XML T, ZBEOREICLY,
HUAXLEHLTWELELDRS,

ZITHR, BREARTER - KE (1925555, BMAH~25% (19264:~19504F), MBFn265F~554
(19514E~19704E), WBFIS6LE (19714F) DARRICIX 4 L7z, Fig. 8B\ T, 7EREEMEOAKERYII,
ORI TE:, FLA T, av 2 ) — FRPGERBY L Y RXRBEHFERL TSR, ERMEO
ARERYIL, BOBEOLDICETRRERIZBLELAHFLTEY, HTVEDEEN, Fig. 900, 28,
M PR ERBEERZT L ORBREREROENLOTH Y, BMSCELUETIILMR, HEIPLRL,
—IHASER Y OBBRLOBREL RoTWEZ BN S,
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reinforced concrete structures
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Fig. 7 Damage level of reinforced concrete structures and steel structures with respect to
the year of construction.
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Fig. 8 Damage level of structures with respect to the method of construction.
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Fig. 9 Damage level of conventional wood houses with respect to the year of construction.
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6. SROBRE

BEAEYOREL, HERR TR S EBERY, AR, JFRECIVERRBEEORMEDLY,
4 DBRYICHONWTORMARENEFLNS, 2B, AB|ETOERERYOKIRLAMIL, RELESOE
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¥, BETRLEL S CHPRREEERLTE RONE1IEH S VRFED T MBI EES R+ LTRM
BLEBWICOWT, B4RBAPLOREERATIZLHLHEDISL LTETLAD.,

B OBBRERLEE L OBEECBW TR L ST, REBECEHEHFERBESLURMEOETR
HEhfeary s V— FRBLUSBEBMIIA X REELZITITRY, SEOHEKMOLR LTS OFTH
BN THLRABTHBOT, Z0L52EERYOEHRSHNERICHRHN EhRTHERL RV, T, K
EEBOBEBIIZ OBBEEFH LEREREERoTRY, G LEAERYOMKLHERERY OMR
ARSI IWBEOon EBENETHIZ LERBLTNS,

BHOTERTRIL, BRELLEEBLTRY, BYOBRRER, MERR, TEHEIBENICETDS
VWIRABLTETRY, Z0X5RBREBE LT, SHROBNAER X Y BYFEOREOKIIOHE,
AL L DBIRR VBB bt & h, BYOTHBLEMCRTHE KO EREEND,

AFETHERLEEELARSOER, YHEFHHERHBS AT AHRE ¥ —CHBFDOGI S
EB3LDOTHY, K, PREOBREAMRITEH ), LEBBHFMERZEY L. FEHBIT
BEEHICBT 3 AERYOEERE, 2H18APLI9BET, WEAVA—LLT, SikH#z, & FL,
higEMT, JLILER CIEAZBEHMIER, BED0 B, BAEE, Hf B GUBKERLIER of,
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WHCORMIBRERT v r— b AETE, BEROF42YELLOFRIBHERY EL. ZZIESL
BILERLETET.
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DAMAGE TO ARCHITECTURAL STRUCTURES FROM
THE 1995 HYOGOKEN—-NANBU EARTHQUAKE

By Yoshiyuki SUZUKI
Synopsis

A large number of architectural structures suffered greatly from the Hyogoken—Nanbu
Earthquake of January 17, 1995. From a detailed survey of disastrous damages in Chuo Ward of
Kobe, general characteristics of seismic structural damages are outlined. The collapse or lost of a
specified story at midheight is remarkable failure type for reinforced concrete structures.

The distributions of damaged structures according their damage levels are plotted for wood,
reinforced concrete and steel structures in Chuo Ward. The damage distributions have a regional
feature that when north to south, an increase of damage is shown. The relatinships of damage level
with the year and methods of construction are described.



