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Comparing time history methods of input ground motion for
large span continuous rigid frame bridge
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(1. State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai, 200092, China;
2. School of Architecture and Civil Engineering, Jinggangshan University, Ji’an, Jiangxi 343009, China)

Abstract: Based on a site of a large span continuous rigid frame bridge in Shanghai, the influence of hydrodynamic pressures on
ground motion is discussed. The input ground motion has been obtained by using the response spectrum of code, one-dimension
model and two-dimension model. It shows that hydrodynamic pressures can reduced the vertical acceleration response significantly,
while it has little effect on horizontal acceleration response. The ground motion calculated by two-dimension model which consider
the topography is quite different from that of other two models. The predominant periods of input ground motion calculated by
two-dimension model exceeds the flat section of response spectrum of code. Finally, the influence range of valley topography is
discussed, which shows that the influence region in the direction normal to the river is no more than 5 times of soil layer thickness or
140 times of deepness of the river valley. Any structures in this region should take river valley influence into consideration.
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Fig.1 Section drawing of river valley (unit: m)
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Table 1  Soil parameters of B1 and B2 drilling holes

2 - LI /m - LR /(zi) AL rﬁgﬁfi meﬁf%
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@ 33 iNIE: e 1810 0.41 26 74
® 13.5 12.5 WAL 1830 0.41 29 81
@ 19.5 19.5 NS 1710 0.41 31 87
® 22.3 213 WAL 1 870 0.38 44 121
254 243 iNIE: e 1930 0.38 111 306
@1 29.0 29.7 W+ 1 850 0.33 132 351
@12 37.0 35.0 b 1860 0.33 163 433
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Table 2 Peak acceleration, velocity, and displacement
values of each pier location

o 3 U £ TR AR fr R WA
T Wi /(m/s?) /(m/s?) /cm

S D S S R S
1 0.796 0.182 0.134 0.015 3.388 0.151
M hiEs) 2 0.839 0.115 0.144 0.012 3.847 0.189
Mtk 3 0861 0052 0149 0016 3919 0256
4 0.799 0.179 0.131 0.014 3.311 0.156
1 0.875 0.206 0.136 0.019 3.501 0.233
M hEs) 2 0.869 0.223 0.120 0.021 3.216 0.248
WAk 3 0831 0219 026 0021 3291 0219
4 0.884 0.186 0.134 0.015 3.447 0.134
1 0.844 0.647 0.131 0.048 3.206 0.634
MaiER 2 0.845 0312 0.141 0.038 3.786  0.662
Mtk 3 0851 0301 0146 0029 4.020  0.535
4 0.776  0.794 0.131 0.047 3.585 0.646
1 0.903 0.752 0.135 0.046 3.432 0.651
WhEs 2 0.922  0.765 0.122 0.043 3276  0.635
WA 3 0904 0837 031 0042 3233 0.656
4 0.868 0.806 0.134 0.046 3.544 0.642
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Table 3 Errors without considering
hydrodynamic pressures
DI R RS R R fr AU B 72
T R /% /% /%
A KE KE K S S !

1 994 1300 128 2476 334 5414
‘ 2 356 9422 -1613 7771 1642 3083
WL 3 34y 4448 1545 3360 1603 1414
4 1064 407 240 726 412 -13.96
1 690 1620 346 459 706  2.68
, 2 9.09 14480 -1356 1377 1349 418
I3 618 17781 <1000 4151 1957 2276
4 1181 153 266 246  -1.13 067




418 )

=z 2014 4

al(m/s?)

al(m/s?)

T/s
(b) RNVi%
Bl 6 BT 1 AR B R s

Fig.6 Horizontal acceleration of pier 1 with
one direction input

T/s
(b) Stk
Bl 7 BT NATR 2 AL KT A R i

Fig.7 Horizontal acceleration of pier 2 with
two direction input

al(n/s?)

t/s
(a) IFHE

T/s
(b) [N
B8 B[ AR 1 A v oo b R s
Fig.8 Vertical acceleration of pier 1 with
one direction input

a/(n/s?)

0 20 40 60 80
t/s
(a) IFFE
4
— kK
r’n; ................. ,é]7k
g 2
K]
0 L S,
0 2 4 6
T/s
(b) &Mk

B9 BARABIE 2 Ab % 6] ik BT R S N
Fig.9 Vertical acceleration of pier 2 with
one direction input

al(n/s?)

al(n/s?)

T/s
(b) SR it
B 10 XA 1 AbK P s B 3 3% S
Fig.10 Horizontal acceleration of pier 1 with
two direction input

al(m/s?)

(a) FE

Jok
S

T/s
(b) RNV

Bl 11 SRR 2 AboK S i 5 Hh % S B
Fig.11 Horizontal acceleration of pier 2 with
two direction input



W 1 w

HEAE O KIS MR AR b e sl i N I R 7 5 LA 419

)
K
0 20 40 60 80
t/s
(a) HFE

%
&
K]

T/s

(b) Vit

Bl 12 UG 1 Ak B e g B R S
Fig.12 Vertical acceleration of pier 1 with
two direction input

(b) M

Bl 13 XU 2 Ak B 7 g B 7 S
Fig.13 \ertical acceleration of pier 2 with
two direction input

% 2 Fh AR g N AR S DL T LA, ()6
VAR X ) MRS Bl A\ I 2 B [ RSN, A5 &
TIZKIRIB)) ) 52 W) INF 25 B S0k (40 Jon Tk 88 g 2 B 1 A
[ A AN IS B3 A 7K T s 5 i 3 gk /N T 3.48%4h
Y v Al T VAR I R e Y, KO R Y R ZE g KN
11.81%, & [mjma MR 225 KA 177.81%, R HBHIK
XOF 37 1 185 [ b ) 2 PR 5% 1) 22K T 06 7K - b e s Y.
PIEEIs (2) MO i nf WL, QT =1.5's
I, A 7K ATEIK I S SR L35, IR S
W s Rg B @B R, K I s

TERR TAEMFEL 2 A6 T = 0~0.28 s Z [B)AN % FE ] K 45
wfl T EHE RSN, JLR IR EAT IR K 2%
A HORE N s X NI, & 15 % RE VAT K A 384
JE 9 TR N DX AR 7D s @A 2 LR K B AE ] 3
T =0~2 s DX[A] P & v DIk R s 0 i 2 d 25 ey il
SN
42 ARVEFTERESZ I E LR

ASCRFTEE T 3 Mg it S A M i 72 Bhi
NGER T

(D dlE CEIFPUEMIE) AR TR M
BEVE OV, A Rt 7= ) b b b R i N R

(2) @i L — 4 RO, HA I
LVFRAS PN TIEE W, TSR 337 Hh B 2R
AN

(3) @It L e R, [FIRER N
CVFRAE TN A, T HRR 337 H M 3R
N FE

22401 3 Pl i AR ) b R Sl A N R e P
14~17 fiioR. o, J592: 3 2 ANMrBUE i = 5)
EINETRE. & 18 24 3 B VAIY) Fourier #EXT L (Jz
IR AR 2L, B 19y 3 RO TR R
g

a/(m/s?)

60

t/s

B 14 RNVIRAERRE

Fig.14 Time history generated by response spectrum

a/(m/s?)
(=]
o

0 20 40 60
t/s

B 15 —RR R

Fig.15 Time history calculated by 1-demenion model



+

7 = 2014 4F

420 )
1.0
05 F
Né 0.0
,0.5 -
-1.0
0 20 40 60
t/s
B 16 HEEESE 1 KT InEE R

Fig.16 Horizontal time history calculated by
2 demenion model of pier 1

a/(m/s?)

-1.0 L
0 20 40 60
t/s
Bl 17 “HERERIMTE 2 AbK-P g R
Fig.17 Horizontal time history calculated by
2 demenion model of pier 2
200
! FaNA
150 i 444444444444444444 éﬁ*ﬁg&
| TR 1
100 |1 ! """"""" YRR 2

AR/ (m/s?)

f/Hz

B 18 3 FhJ7u/K THUENZES) Fourier #%f LY
Fig.18 Fourier spectra of horizontal acceleration
calculated by three methods

R
A
—HE U 1

e RS 2

a/(m/s?)
[\S]

T/s

B 19 3 FJ5iEKFEIES) K N L
Fig.19 Response spectra of horizontal acceleration
calculated by three methods

i 3 B AR R R AT UG Y RO RS A
() B R 5 ek R S A R B R . IR
A KR, R N A ) I R U A A
0.5 m/s*, —HERIR TS KRR SN H 0.78 m/s?,
THERR TR R 2. T SERR I AR
Bs )2, e YRR [ A SRR R
), ) LI I A A T A 3 R 7K P e WA
PR T B ARE I s RS2 I R . RIS
Jiid 2 A3 B R 1 5 I 1 (1) sk J) 30 2K
JIT R T I~ £ B e K 0, AR R R T
3's B SN TR, AR RO R 2 % R R
K g b=l sy . Tl vk 3 VM EA R 2 &
IR ) N I T ANRI R RE i, MRS 1 AR 7R
SN (R A T 2 A 3 A R P s S P
RSl AR 2 AR RE IR S NS AE T =0~
0.68 s }2 T>2.80 s I /NT-HEYE S W%, 75 T = 0.68~
2.80 s KTV R MRS, A7 5 B0 S N 35 AN 7] 1)
R R

XF b e Mo AT B MR 1 IR 2 Ak
I FE ) Fourier 3 A1 S N5 R I, 2 AN UL ¥ &
Bl NAEATRE B B R 25 5, Tl — AR
RET% LS P 22 5, YRR TR g b M R Sl N
e,
4.3 A BOKS MBS B e

T2 DA AT IR AEAE 845 3t 7= 3))
REERAE T B AR, A 25 ) S A )
P PRI 0T, AT AT 7RO L ) DA SR 45 B RS o
DR, A 0 BRI G I0T 2 FIHT 7K 6 3 b b 5 2 1 5
Wl At 2 NEENSH 4=L/H M
@, =L/ h, TR SR KR HLRE B4 N R 5% i 7
[, Jorf LN MR B 48 S S R s H
HVJRERE: h AR ¢, ¢ R T
J2 SRR IR S 2 AN SO A 0] J& Bl 3 b (1) 5%
M) 25 ] )5

AT, K R R R A R R 17
i, YIS AT L) H <12 M FE BN 555
¢ Fl @, IR Z5 5% i MLV AE IS 55 gy R g, 1)
KF, W 20~23 fin. HEATLLEH, E4 =5
g, =140 WIIFOLT, ARSI H ) 52 v DL 20
WX B 20~23 FTLLE H, A I 2% &I K R 23
B 37 b 14D 5 M 9 R 5 I R A I AH, M DL
HH Y] IOt B L 1 1) 55 i 1



B 1 W ORBEE. B K E SRR M R s i N I R v B 421
. . $2 ” ” 24 hxl (8) i e Hi g+ ¢, IR,
12 : : : MERLUEE, M L=5H N, H/KFEmE T

PGA(m/s?)
=

08

0 2 4 6 8 10 12
$

Bl 20 Tt 7K e P U Y R
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Fig.21 Influence of river valley on vertical acceleration
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