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ON THE DAMAGE OF BUILDINGS DUE TO -
TOKACHI OFFING EARTHQUAKE IN 1968.

By Minoru WarkaBaYAsHI, Takeshi NAKAMURA and Koichi MINAMI

Synopsis

Considerable damages are reported to have been caused in buildings, particularly, in reinforced
concrete buildings, due to an earthquake which took place in the offing of Tokachi on May 16,
1968. The paper first surveys the damages, and then discusses the details on the examples of
severely damaged buildings; it describes their structural systems, major damages and principal
causes of the damages. Finally, attention is called on the shear failure of reinforced concrete
columns, and reference is made to the past experimental studies on the shear failure. The discu-
ssion extends to the points claimed to be important for the design of reinforced concrete frames
against earthquakes.
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Fig. 1 Epicenter Location and JMA Intensities
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Table | Name of Structure and States of Damage
Name of Structure Structure State of Damage
Aomori Aomori Ferry Station RC, S | 2nd floor fallen, unequal sinking
Noheji Noheji Senior High School RC shear failure of columns
Noheji Junior High School RC slight
Nobheji Fire Station RC bending crack in the wall of fire
observation tower
Noheji Telegram Survice and RC chimney fallen
Telephone Exchange Station
Noheji Railway Station RC shear failure of columns
Noheji Primary School w slight
Wakaba Primary School w slight
Mutsu Mutsu City Office Building RC columns of 3rd floor crushed
Aomori Prefectural Office Mutsu RC slight
Tohoku Koyo Mokuzai w unequal sinking
Hachinohe Hachinohe City Office Building RC penthouse fallen at the top story
Hachinohe City Library RC bending and shear failure of columns
Hachinoche City Gymnasium RC slight
Hachinohe TV Tower S buckling of main member
Raigo-ji SRC, RC | bending failure of columns and shear
failure of walls
Hachinohe Technical Highschool RC shear failure of columns and wall
columns
Hachinohe Higashi High School RC chimney fallen
Daisan Junior High School RC slight
Kashiwazaki Primary School RC slight
Nejo Primary School W slight
Misawa Okamisawa Primary School RC shear failure of wall columns
Misawa Commercial High School RC shear failure of columns
Kamikubo Primary School RC shear failure of wall columns and
walls
Misawa City Office Building RC slight
Misawa Public Hall S roof swept down
Towada Kitazato University RC slight
Sanbongi Agricultural Cooperative RC, S | slight
Private Houses w fallen or leaned to fall
Hokodate Hakodate University, Classroom RC
Building
RC : Reinforced concrete structure
SRC: Steel reinforced concrete structure
S Steel structure
W  : Wooden structure
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Photo. I Mutsu City Office Building

Photo. 2 Mutsu City Office Building
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Fig. 4 Aomori Ferry Station (Aomori)

Photo. 4 Aomori Ferry Station

Photo. 3 Aomori Ferry Station
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Fig. 5 Noheji Senior High School (Noheji)

1 1 O O O
B s 2 e | | e [ [
Er e E ST ==
=i == == ==X <P =]

AERAEEEEEEE
Z}M%L =S =]

e e e e e e e s |
;HXHXIMIXHXHKHM%HXHXH&

?????????T

e = = = | |
=T = === ¥ IXI
\gﬂzgp == ==

G -~ Rigid Fr.

? 9 9P 9 9 9 99 ¢

I e = =< =1
I I I =] ==
= e = = =<

- Rig
Fig.6 Noheji Senior High School (Noheji)

_7._.



94 RBIE BN ERN1255 A (1H.44. 3)

SHEESORDEFMICRHEEGREL 5 20T BEALHBEREL, BOHAN O CEHL B
THAOKFEICE >THEE TS (Fig. 6), Fig. 8 3HTHN 7—4Y 0 0 EholkiEERL
Photo. § ZREORAMOVTENDO—HITH B, Fig. § ICAHBISICHMY 5 — 2 v DIA I3 ERENNS D,
FANVUVENEEELSES EOREMNENEIAREL TS, BECOLIREBAECIS ORI EE
HITEEL T - AV ELTRHHEET > T30, BEEZZECANTEELTASE, Thsokicid
FT— AV DHADEAD S EREDOFAMIEMIL T BT EMb o720 LIchi-> THREABOTE R
DREBEZ >N D FEYTREVCOLANOTENRBYWTTALD, TOXSICEEDLNELD
BHGE, ThOoRFBRLILEIHEERT 2L, SOERSOHHEL 05% BESTHELT, H&id
ATOTENSECTOMABBETLRENE S ICT 238 EDREBLETS b,

Photo. 5 Noheji Senior High School

3.4 BFEEFSHETFOMER

At Fig. 1 ICRT O BEREOYH 2 2 ) — +ETHY, a7 ) — P 300kg/cm? 72
BLifFEENb, WEOFR DI C, C MEAMMIEL T & (Photo. 8), 35X Cs £ D F:H
BT WIEARLC LT ETHD, WTHLHETTETH S, C RO WBEIBTOARICLZ DTS
%o Mk: C,Cy DR AMIEIER 33 WD RO E £ H Ak, Fig. 1 I A2 X3 IKEHVIEREICE -
TRHOEESUODEAMNIDBERLIZ7DTH %o

3.5 ERIMETHEPITE

KEMRSEH a2 7Y — 2B 2 2 Y — F OERESTEL 25D T, SRR TR VDOTD
UEln st L (Fig. 8, Photo. 1),

YHEOBKBEINVDLW AL DL DBRICE » TREWKENEZT b EBbh b, BELELRYIIEEE
O3 THRIHLTVEY, COXINESBE 3 TRALTRREONLEEZI LN S,

i8i



8.000

MK - A - P 1968 I X ZREM O EEIT >V T

@ ® 6 6 ©® 0 ©® O

5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.000 5.

000

.
N
N
——ro— -
B i
A I o [a]
o P c ©
<] | 5 5
< I
- ° ]
EN . - BT 1 .
=t L 78 O 'JC e o | —@
3 Cy 2 4 4 |
o 1
=] 1
ol ™ 1
8 © —— I
g - j “ f
! c [ < 2 [
i<y 2 Cp 2 2 vl
1g- (B 0 o O 8| VI — @
R |
o d o e — e e e et e e e e e et e e st 2 o e e 7 e ] ——— J
Ist~Floov Plan (wluu\r tarlure at the
top ol o corner ol
T , )
\ Y J Y 0 Y I ] 10 O O O I H
Il M 7 H <. |/
EEHI TTTYITT i TP ITT 5
i S
Northeast LElevition
o
(=] ‘o‘ - I 7”? T ]
£[8 S :
o .

Southeast Llevation Nurthwest Elevation

Fig. 7 Noheji Railway Station (Noheji)
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Photo. 7 Noheji Fire Station
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Photo. 16 Hachinohe Technical High School
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Photo. 17 Okamisawa Primary School

Photo. 18 Okamisawa Primary School
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