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Fig.1 Realization process of time history analysis under multi-support excitations
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Fig. 2 Calculating model of spatial truss structure
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Fig. 3 Change of element internal forces of truss structure under different seismic excitations
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Fig. 7 Change of element internal forces of reticulated shell structure under different seismic excitations
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multi-dimensional and multi-support excitations
4 &4 %% 3k -

(D 7E M 72 3 — B AR T 2 1a] 25 A ] 26
P 1 M 7 2 AR 28 A8 O T A6 22 a5 38030 T S 17
(EAR 220K 22 5 M 72 Sl R T R 2 50 4R B Y
T3 B R T — B A L 15 W 2 18 M R 3 1
1) 222 T %o K 15 8 45 ) S 7 ) 52 )+ o 2

(Z)jt%‘f;/nWﬁgéﬁﬁﬁi&%d}ﬁﬂ%Tﬁ
PFI PN T B0 55 B4 22 iRl T /4 P R g Ak
MU FEARH AL B R (R (), 22 46 22 A5l T A 1F
(1 P9 7 5 I A Al W B8 TR Bk 2 S 4
TG AR ER PR T R 8 B2 25 6] 45 44 1Y
o T N7 7R ) 22 R VD Y 5

(3) BEAT R 5 2 45 4 1 3 72 2 22 2 2 a5 3D
YRR B B2 E 53 At A TR A 3t 72 5 40 I8 3 17 B ot

*ﬁﬂﬁl&;ﬁ}ifﬂfﬂmﬁﬁ Wit 5 P 10 ‘Jijt ]

2 [A) 45 R 1) DR 22 AR A 0 S IO 8 il /)
ﬁﬁlﬂnmﬁﬁﬁé,@uéﬁ%lﬁ *’@B?T%ﬂﬁﬁf
FE H B 1% e 72 90 R T8 T 308 BB e A R R 10 3 114 3t 72
B P HEAT R B B2 23 6] 25 #0780 B S5 BT

[(LJaRE. 225 . TEH. 2ARANTAESEHRIR
Ear AR R ETRS TREKD,
2008, 28(4) :35-42

(2] 225, hEHNED QXA RN EN R
[J]. #RHETR, 1991, 7(4):44-51

[3] LIH N, SUNL Y., WANG S Y. Improved approach
for obtaining rotational components of seismic motion
[J]. Nuclear Engineering and Design, 2004, 232(2);
131-137

4] #2825 4.4 % ZHHAEEMLZESL AR
WL Z o B A o H R L] HRME T A&,
2004, 20(3) :43-49

[5]CLOUGH R W, PENZIEN J. Dynamics of
Structures [ M]. 2nd ed. New York: McGraw-Hill,
Inc. , 1993

(6] FmAk. FFRMNME TRNELAEARE 3
Jp v BV S AT LD AU . d#F T k#2004

(7] #%£8.¥ %.EZ54.%. Z2EBERATHRE



996 X % ¥ LT kK ¥ ¥ #H %50 %

WAL AT F R [T]. = E 44, 2002, 8(1):44- AL R & B [J]. £ AT # %4, 2003,
51 36(5):5-10
[8] HAO H, OLIVEIRA C S, PENZIEN J. Multiple- [10] FENVES G L. Earthquake analysis and response of
station ground motion processing and simulation multi-span bridges and viaduct structures [C] //
based on SMART-1 array data [ J]. Nuclear Seminar Proceedings, Seismic Design and Retrofit of
Engineering and Design, 1989, 111(3):293-310 Bridges. Berkeley: University of California at
D1B#x%.£T4£.F % ETHAEALNHESD Berkeley, 1992:214-244

Seismic analysis of two typical spatial structures under multi-dimensional
and multi-support earthquake excitations

1.2

BAl Feng-long”“"*, LI Hong-nan'

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024 ,China;

2. Dalian Architectural Scientific Research and Design Institute Company Limited, Dalian 116021,China )

Abstract: Artificial non-stationary earthquake motions being compatible with the given coherency
loss function and considering the correlated three-dimensional component are generated by
trigonometric series method, and time history analysis model under multi-dimensional and multi-
support excitations is established based on displacement direct input method. Seismic responses of two
typical long-span spatial structures subjected to one-dimensional uniform excitation, one-dimensional
and multi-support excitations and multi-dimensional and multi-support earthquake excitations are
investigated. Furthermore, seismic responses of these structures under multi-dimensional and multi-
support earthquake excitations with many cases of apparent wave velocities are comprehensively
investigated and compared. The results show that the internal force responses of most bars in these
two typical spatial structures under multi-support excitations are larger than those under uniform
excitation. The amplitude changing of analytical results under multi-dimensional and multi-support
excitations of long-span structure are close to those obtained by one-dimensional and multi-support
excitations, but the latter is to give the unsafe values of the seismic responses. When different cases of
seismic wave velocities are considered, responses of long-span structures change a lot under multi-

dimensional and multi-support earthquake excitations.

Key words: spatial structure; multi-dimensional and multi-support excitations; seismic analysis;

coherency loss function



