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Fig. 3 Spatial correlation multi-point acceleration time histo-

ry (Scheme 1-1)
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Fig.4 Spatial correlation multi-point displacement time his-

tory (Scheme 1-2)

J5 % 1-3: LI B W {H 1) Jie /ME (0.0854 m) 1E
P AL W AE H A AT 4 S5 100 7% I AR HEAT I 8, 15 51 4 5641
FEUEH 18 0.0854 m M B Bf B, 4n &1 5 i 7 o [H]
B 2 B R Y LA 4 ) SR 5 O 4 1L AR T

(2)505 Z 2 b = 2 B0 - (2% 1 T M 2y 5 i

T % 271 R = B B AL 25 R AL E () TE i)
B AT UG M AR B R SRR SRR T R -
Lo 4% BEHUAE (9 B bR B0 3 0 32 0 {28 TR A4 G
SRS A A B 4 A 320 Bl R e R AR N A
6 T 7~ o A LA B Y 4 % n B R RR 1 0 A 38
0.102g, X H A5 5N 3% 19 0145 15 22 B/ F 5%, Bxt
b 7% 2h 4% [] A8 Ak A 0L 5 SR A



1244 ®o® T OB % o 34 %
0.0854 P 5 R 2-1 M .
—0.0854O Ty % 2-3: LA B WA 114 Bt /M (0.0732 m)PE Ry
00854f LB WAL FI B 4 4 % LR I 047 9 6, e 261 5
£ 0.0854 4 6 AE R WA 1 o0 0.0732 m 19 A7 7 B A, 40 &1 8 i
ﬁ 0708540 TR VAL TR A F A 2 4% P (O 3% 3R B PR

-0.0854F

0.0854
-0.08541

BF ] / s
KI5z SR (7% 1-3)

Fig.5 Spatial coherention multi-point displacement time his-

tory (Scheme 1-3)
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Fig. 8 Spatial coherention multi-point displacement time his-

tory (Scheme 2-3)
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Tab.2 Comparison of shear force and torque of bridge

piers with different input schemes
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g HHE11 812 7167 1259 177
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J%13 511 5326 1141 159
w FE21 699 4397 1347 127
— %22 763 5340 1580 158
% %23 493 3610 1180 120
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Tab.3 Comparison of mid-span bending moment of main
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Influence of peak value control of spatial correlation multi-point seismic
displacement input on nonlinear response of structures

CHEN Ke—au', YU Rui-fang', SUN Ping-kuan®
(1.Institute of Geophysics, China Earthquake Administration, Beijing 100081, China;
2.China Highway Engineering Consultants Corporation, Beijing 100089, China)

Abstract: In the artificial fitting of spatially correlated multi-point ground motion, the response spectrum and peak value of accelera-
tion at different supporting points of long-span structures are generally the same, while the peak values of corresponding displace-
ment time history at different input points are different. In order to study the effects of ground motion characteristics and different
displacement control conditions on structural response, two different envelope functions are introduced to simulate the intensity and
frequency nonstationary characteristics of ground motion in this paper, and six groups of spatially correlated multi-point ground mo-
tions are fitted by controlling the same peak value of acceleration or displacement in the earthquake time history of different support
points. Then, the nonlinear response analysis of three span continuous beam bridge is carried out by using the multi-point accelera-
tion/displacement input mode. The results show that: the peak value of the displacement time history has a great influence on the
internal force and displacement response of the structure, the larger the displacement peak value is, the larger the structure re-
sponse is, the stronger the degree of nonlinearity is, and there is no obvious correlation with the shape of the displacement time his-
tory; in the simulation of ground motion with acceleration response spectrum and acceleration peak, the discreteness of the corre-
sponding displacement peak at each support point is relatively large, in order to ensure the safety of the structure, the minimum val-
ue of the displacement peak should be controlled in the spatially correlated multi-point ground motion fitting; the frequency non-sta-
tionary characteristic of the acceleration time history has obvious influence on the displacement of the bridge and the torque of the
piers, if only considering the non-stationary characteristic of the seismic intensity, there is a risk of underestimating the structural
response. Therefore, in the seismic analysis of long-span structures, the time-space coupling characteristics, non-stationary charac-
teristics and the minimum peak value of displacement input should be reasonably described, and the nonlinear response of the struc-
ture should be fully estimated to ensure the safety of the seismic design of the structure.

Key words: ground motion; multi-point input; large-scale structure; peak displacement of ground motion; nonlinear response of
structure
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