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Isolation Characteristic Analysis of Simple
Supported Bridge to Near Fault Ground Motions

WEI Hongyit , LU Zongdian? , WANG Zhigiang*

(1. Department of Bridge Engineering. Tongji University, Shanghai
200092, China;2. China Communication Second Highway Institute Co.
Ltd. , Wuhan 430056, China)

Abstract: Based on the nonlinear dynamic time history
analysis.a slightly curved simple supported isolated bridge is
studies, to investigate the characteristic and the rule of
parameters of the lead rubber bearing ( LRB). Results show
that the moment at the bottom of piers and the displacements
of LRB to near fault earthquake ground motions are larger
than those to far fault earthquake ground motions. It is
efficient to reduce the response of isolated bridge to the near
fault earthquake ground motions by isolation technology. The
bearing displacement decreases with the increment of the
initial stiffness and the yielding strength, while the moment at
the bottom of the pier varies with the change of the different

stiffness and pulse types.
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Tab.1 Parameters of waves

b= Cpg/ g Upg/(cm e s7Y) MR E/km
ChiChi-WE 0.2250 63.2
ChiChi-NS 0.192 5 36.9 8.1
ChiChi-V 0.162 4 32.1
Kobe 0° 0.821 3 81.3
Kobe 90° 0.598 5 74.3 0.6
Kobe-V 0.342 7 38.3
Agaba-EW 0.019 0 3.4
Agaba-NS 0.014 0 2.1 412.1
Aqaba-Up 0.010 0 3.6

e e AT vy MM
2 SRR EERREERE ST

2.1 EGMBREATREFROMASERRER
B

R HRRRREOA 5 A AL R 2 A I 1 (ke 2).
SR JFF W 5 S S I i B SRR 45 4 1) 8 g e 1o L] 3a, b
s P n] DU I fof P B 2 S8 )i » BTG 25
M., s M CR o5 2 FR9h0a) . 3 Rt ia e R W %
AR DL BRI SR X I R A AT R A —
MR O . R 3 2R B = SR s S BEER or
Mo (e L ] LA 5 oR P PR SO I » A2 A% LR AR
e = SRR N (1 A MR (E el T i s S i, HE
PEASAE AT 4532 AT L P . % 3 3 A AR I S » e
KA 38 N AR = G BE 23 BT SR 3R B KR
SR TRV, SO REC AR, ik 3 3¢
JRE A2 A% T 3 S500T 25 R ) i 23 SR e WA o o S e
KAE T BAF I IRBOR -

®2 RERIWENNEHEEER

Tab.2 Dynamical property comparison between bridges
with LRB and without LRB

JE FARE R /s WRZIE /s PrA
e 1.718 2.200 Y\ [
E: S 1.231 1.889 Hi 1
= 1.077 1.632 o 1) % AR

*3 WMESKRBEIEMB
Tab.3 Displacement of bridges bearings with LRB

and without LRB cm
(7% . SRS
A
I S T S O
M *hZ  13.7 7.1 80 81 9.7 14.4
b = 18.0 11.6 14.3 14.0 16.7 19.8
XS5l .
o kfpm 11.3 9.3 10.4 11.4 12.8 15.5
[ 13.2 11.0 12.9 14.4 17.2 21.1

BT — 55 I 17 SRR AR 3 8 B R R 4 #r 41
. _%5
g gg P TN £ 90 / /.\"\
Z, 4b * g e
] S
s R M N T R
P4 P5 P6 P7 P8 P9 P4 P5 P6 P7 P8 P9
s iz e
a SR b S I

B3 BEETHEE
Fig.3 Moment at the pier bottom

2.2 i RERTHEEKRIEETESHAR
A KRBT R R AR T S R AR
R BB AR PR AT 3 A I 5 AR 330k FH LR i
Dy ML R X B R A R SR K (07 78 AR 25
R I B 7 SR A T DO 8 R T IR 5 J3E ) A8 A R A T
TS PEAN o M T 0L LR 4 B

x4 DWIR

Tab.4 Case analysis

T iR Iz oy 1A
1 ChiChi-WE + ChiChi-V YR i + B2 ]
2 ChiChi-WE + ChiChi-V BEBF 1) + 0% i)
3 ChiChi-NS + ChiChi-V PBFI) + 1% i)
4 ChiChi-NS + ChiChi-V BEMRIR + 1%
5 Kobe 0° + Kobe-V YT + K [a)
6 Kobe 0° + Kobe -V FERF 1] + B2 10)
7 Kobe 90° + Kobe-V YA 1) + B2 )
8 Kobe 90° + Kobe-V R[] + 52 1)

ChiChi-WE 52 5k 1 ) Hh 52 % [W] 0o T 45
P B AT 45 SR N 4~ 8. X T 32 e H » 107 4 W B2
— 7B I G\ 1) 32 A5 A% B B e I R B A 3 i ek
ZIN S B 1) SRR AL A i i i R ) 8 S vs /N I 4
T Jee B B — 2 B S JAE G 1] RS [ 57 % 1) B )

D 2 18 B 000 T /0 6 T S0RG 25 e R e R —
FE I B GEN  BEATT 0] 25 0 X5 B ) 4 M2 ) 15
T30 s W0 46 W — L G ] i 8 ), 380K S B AT
Tia) 25 R e R e 1 2 A AR /0N o 8 [ o 28 B 8RUIC
RN 1) 25 4 Bl A e 58 %) 388 n 2 s /N I 4G o
25 Bl A AR AR SR ) 2 DO — e I B 7 R 3R T
L0 3718—77. 1, F R VI A R B A3 718 kN -
m ' SRR EE R 77. 1 kN. DU AH A .

ChiChi-NS F1' ] 1 52 9% [R] 55 VE FH B S X057 F
KVt s WA W B — 7 B SRR A 1) 52 % Bt o ik il
SRR JIE PRSI R/ 5 e AR 8 — o B SRR G [ o7
¥ U, Fifiin 088 Us IR0 46 KL A3 0 s/ )
X5 S Jett IR0 — B s 330 S A 1) 25 L
TSGR 11 25 5 1 Bt 0 s O 2 1 3 T 2P 34 K ik
JIN s Y e D B — 7 B A o S8 i) o R T TS Bk



42

[ 3 K 2% 2 4RCA A B 2% D 95 38 %

AR 170 25 B T O 5 J3E ) 30 v o A 1 0112 1)
TN BRARAREE SN SR SR 11) 25 R Bt st Al 52 3 114
SE 0. 9,10 iy H S B0 M A g R A = 2

45

26
24 |
2t
20 |
Eist
S 16+
S 14t
12+
10 -
8 L
6 I I e
7436—38.55 7436—77.1 7436—115.65
YIENIEE / (RN-m™Y) —JB IR / kN
a TiH—, QBN
251 — = PAZ)
< - - -P5(Z)
-4 - -P6(Z)
20 - —-v-—PUZ)
~ -
® .
S5k 4T e
P »’ ‘
e
10 :
7436—38.55 7436—115.65

BILHRIBEE / (kN-mY) — & ARGRAE / kN
b TH=, A
W AE SRR 2R AR B T
4 ZEMBHEEREENTL
Fig.4 Longitudinal diaplacement varying with F,

Br . —=—P4 —v-PT7

54l "\ -e--P5 —+-P8

3718—77.1 7436—77.1 11154—77.1
VILERIEE / (KN-m™)—JE BRREE / kN

B5 IR—,HmZEABENERENEX
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with K, in case 1

35000 r
32500
30 000
27 500
25 000
22 500
20 000
17500 ‘ :

7436—38.65 7436—77.1 7436—115.65

VIENIEE / (RN-m™Y) —JE IRIRSE / kN
E6 ITh—, BEEERESEREEREENTL

Fig.6 Transverse moment at pier bottom variying
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varying with K, in case 1
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Fig.8 Longitudinal moment at pier bottom varying

with K, in case 2
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Fig.9 Transverse moment at pier bottom
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varying with F', in case 3
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Fig.11 Longitudinal diaplacement varying

with K, in case 5
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with K, in case 6

% 000
= 55000 R
Z 50000 5
< 45000 4 --P6
< 40000 —v-—P7
< 35000 ——-e--P8
30 000 -4~ P9
25 000 —* : '
3718—77.1  7436—77.1  11154—77.1

VIHEWIEE / (kN-m™) —JEB JIRREE / kKN
E13 IThA,BURSGEFRISHERBGENENTW

Fig.13 Transverse moment at pier bottom

varying with K, in case 5
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Fig.14 Longitudinal moment at pier bottom
varying with F', in case 6
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