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Collapse Simulation of Elevated Expressway Bridges with Single Piers
due to the 1995 Hyogo-ken Nanbu Earthquake
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(b) Overview of the simulation bridge model (Model A)
3 AT REEEORIEE - FEMTETVOER (E7V A)
30 (cm) 30 (CIII)
20 + 20 L
10 10 +
0 0
-10 -10 |
_20 1 1 1 1 1 _20 1 1 1 1 1
= e = et S K 3 = = = = ] ] b
TIME (sec) TIME (sec)
(a) N-S component (b) E-W component

4 ANEEF G EEREE TR S L2 IEE B & OGS KAL)
A TR s i e i

20



48 % 115 (1996.11) & E M %R 537

R g R A e s R e I I mmmmn o ze iﬁ #ﬁ
BERITTZENbh L. 22 TORNIE, BEEAR LT, YIalb—Ta ik, S2& S3THADEIZEN
R EOTERMICHIENE LR WG T TORNTH 5. HoH., L UREE- FIZEBROEEL—-BL, ZOXH
RIZ Vs=124m/s x VT o - BERE S I 2 L — ZALDWEREPOHEENE A I AL LFAMKTH

YarERYITRT. ML) LOBRICL o TR HIE
L, BHZEERS OHF S2 & S3 ouiilss, #&H P2 L P3
DRGEDPORFELHE B L T BEIT I -3V E
niz. BEEHPEBROHEETIESIE A THoDI
.._Bli__l._ﬁlz.___

47512850) 4

3200 [3100} 3350
—

BHE3 YL yERELEO R ENE

(a) Size of the pilz-type bridges

l 20 m l

DISP. X (cm)

o
(=]
L

e A s mois im . ogoH 8
(b) Simulation model (Model B) ' TIME (sec)
M5 BTSSR O EBIFEFL (EF VB, X 6 %ﬁ®*¥ﬁ§§ﬁ(ﬁ%@70?i>x%%§bf
EFo BIEHBANARORREAR, HHOBREL #i)
LR C4A4L)
2005507
1.00 with input time lag (Vs=124 n/s)

with input time lag (Vs=124 m/s)

dhaclia A

0.00

S1 ] s2
-1.00 , P
-2.00

1005 Pt

with input time lag (Vs=296 m/s)
0.00 ! ~
Z -1.00 &
Eil
% 200 z§ - :
€ .00 e 2
Q -4.00 X P1 2
-5.00
600 L 4
1.005".'07 without input time lag 200 - i witho:t input time lag
Y ST Moww_4m$MW .
-1.00 - . " : : : -2.00 : : ~ : =
CRTNL (- e TN R B G H e e
TIME (sec) TIME (sec)
B7 A& (PLS2M) ICHE T 2N OELIE B8 #EH (P1) HEIBICAE L 2T OB%IE
(ATTHE DD HE) (AHBORAEZEDOEE)

R T T A e T e i

21



538 48 % 11 % (1996.11) & E OB #®
s ge 3‘2 $& s R s s
S1 S2 S3 S4 S5 S6
i i 1 'l X I°| 1 I i 'l ) 'l 1
P1 P2 P3 P4 P5

Stage 1: All fixed bearings on the piers from P1 to P5 were destroryed. Deck S5 started to move to the left

due-to the collision with S6.
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Stage 2: Because of a series of collisions among decks, decks S2 and S3 were pushed to move to the left.
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Stage 3: The left edges of decks, S2 and S3 displaced from the piers, P2 and P3.
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Stage 4: S2 and S3decks were falling down.
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Stage 5: The right edges of S2 and S3 decks fell down showing the samie collapse mode of the actual damage.
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