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Non-dimensional horizontal displacement of
a bridge pier root : u, / uy;

§ 00 5.0 10.0
g 15F- —r—" T Y T T 3 —
N o C
g N
£ [ b
8 1.0f
ss f
§- I
ory a
E= 05F
Is
28 00
- " | outside of pler
points | symbols | Py /Py
a -o-1 05
b —— 1.0
< —ap- - 13
d & 14 ] _
AT ]
 S—
S S
0.0 0.5

x/h

H-4 @Y FEM BITER

H—-4 O FRIIE BRI S TR BFO LRI
B3, THBHOREMBEERMICBIT2EERN
TOWHEOT AP ERL TS, HEIIEIED
LOWHEr x EE A TR LZZMETH Y, KL
SEHEEH BT ke, ¥ BRBOSEFCORKOT
Heyo CTHRLEEZERLTWS, 4TRSS0 5
$ 94T, REGEE M OT AOEER S IL5HEE R E
DHTEL, EWEBRRELERIHB L RS,

6.2 EAHUVTHEEOHE

—RREAICH B A B EEE S N B A5, KRR
WHREEBHCATIENDLZ L3R, BEYWIISKE
BEY 525 L) REIMAESEL 2V, £2T, #
B RIRIERIEIC & o TH U5 RIE S 280 % 5
W2 EEL, BENICLZKEHRDEN
Q)R TRINBE VAR ERET 5o

u(t) = upsin(mt/t,) (4)
AR ARD
w(t) : ERERE ,oup i SSWARKER
t, o JSIVARKRRREE ¢ =37

(4) XD wic, HREEYE FEM BT 5% 6 h 73K
FHEMOEMERAL, /RN ,252562 L
T, BN ORZBEFHRETE, FEMBTICLHELN
RERUOTAORAEORETED, iEoT, Zofk

RO HOBREREZ BT S5 & TEROT AR
ErEZbN5b, '

6.3 KFHIZL BRMBEREDAIGEMICRIT B85
3. TH R SAEFFEMMRE b & ITKFEIC X 5 M
WSRBEDOT RN F IR T 5, $72, BMERPOR,
& CTOD DRI, EROTH, (ERUTHEED
BAEFEZ ONBDT, 3., 5. TOHKL AL
THRELZ, SCITHREMBEFOBHMLREICLLE
MR EFIIER L2, RIGIE, 4. RO IRER
37.1[mm], # & 18.8[mm] DF7EHRXEE 5 2 72,
B @) RPO/OVAREERE LT, MERERR
BT RERFITMBERCBM S WA RO
BANLERE 818.2(gal] 2S5 L 7= 5B D7V R i DHERE
BRI AT1,=#70.34[s] THh o722 LB 5, t,=0.3[s] &5
Z TR EER L7 O/0V ARKRIEHIE, KO
HHERESCB I AMIENOLEME IR LD L E
ZoNBY, EREEEIIEEESICRE Y ERT 5
HOEHT R AL, LB LICEERYAEDR Lo
BB oTVD, 28D, HIFERI EHVRY, 4
SRE O NE I E OB RTRWE
E2oNB0, t,=03[s) xFATHZ LIIREMD
REEEX & I0
(1) HBEBELOE-7EOF

BT HEEMD E— 7 Bu ldTHTH 527,
MEMBIRORBE S u I RET A EAEROND,
2T, up=25[cm]}, 50[cm], 75{cm}, 100[cm], 125{cm]
D57 —Ax g LRIt ERL 72

-5 D B=HENIPEIERIRE ERF ORI~ DOE
AWEPL, 5RONIINVAELDE — 7 flu,DEY
BERLTWS, $/2, RREEMLEICBITLEEN
DOTHASHEREL, DPRKBORE Py, & HA,
ST OWE Py, s A TRL TS, I
T, P, Pyl Py DIFEIL BTz T, A&
POOTHEEECOZEZERLT, &EHEAT v
TIBITBBRROTAE (QQRXEHAVCEELELTY
Bo Thbb, DTARREOMRMK, BIEMMMEIICRIT
THEBYERBUBN AT 81k B, 7, u,
BOEREBIZ0L 250, BrDOMED D HAHEAE
HOLRLFLOARLTY, ZRICHEL TR~ A
REABATIZ & > TRE 2 L FEERC, uw BEIIEEM
BEFRRKELRLOTINICLIIWMELSEHT A, L
7o T, u,BOWEIIE-4 DFATHERPS 525 2
LIETERVD, BEDOLOE-E PITIIFFIYIC w, 251E
BI2B5E60MEZR-4 L HRL TS, 8612, &
FICRMT S NIDGE0OPIRRNE, SEBRAHED
B TEEDIDIIR LTV,

BB AERAC R L2 Bk, 2R EhoRER (91
Ak, TR, SWTERER) 254 C22Bo O3 H#E (B
fr[1/s) TH b,

— 287 —



T 1 T v T T

T T L} T T ol
- - -~
t,=0.3([s] P
L [Note) o
Value in paren. shows -
2500 [ the strain rate {1/s] ,’0
- . /’ r
(1,1x102)\o’ (28X107)  (44X107) (55X107) ]
Z P/— ------------- B----- o
== ~2) -
= STXI0T) (35X107Y) (44X107) (5.1X107)
2 P Qe ]
hel | SOeeenn- O--e-==- (o 2 ]
g 2000 £y (1.8%10%) (2.8X107%) (4.0X10%) (4.9X107)
- 4
w P (5.9%107
€ i
8 o
= ! ---Q-- :initial yielding load of the reference
f 1700F { © cross);eclilog[Py,] ‘
30 6 ~ ——d&— : brittle fracture initiation load [ P, }
! -3 :generalyieldin*loadonhereference
cross section [Py, }
—o— :peak load corresponded to up [ Py ]
0 1 ) 1 1 1 1 i 1 1 1 1 1 1
0 50 100 150

Peak horizontal displacement at the top of bridge pier : ug [cm]
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Peak horizontal displacement at a top of bridge pier : u, [cm]
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FAILURE ANALYSES OF BRITTLE FRACTURE FOR
THE CENTRIFUGAL CASTING PIER OCCURRED
AT GREAT HANSHIN EARTHQUAKE

Masahiro TOYOSADA, Koji GOTOH, Takahiko UEDA
and Yasunari WATANABE

Failure analyses of the brittle fracture for the centrifugal casting rigid - frame pier
occurred at Great Hanshin Earthquake were carried out with considering the strain
rate effect on fracture toughness. It is supposed that the brittle fracture initiated from
shrinkage cracks on inner surface of the cylindrical pier. Two kinds of impulsive seismic
waves are considered respectively for the loading factor of the accident, horizontal wave
and vertical wave. It is concluded that the load with an extraordinary larger acceleration
than the mcasured scismic wave was nceded if the brittle fracture was occurred under
horizontal seismic loading. On the contrary, it is analyzed that vertical scismic wave
with almost the same loading rate as the measured displacement rate can give rise to the

brittle fracture.
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