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Fig. 1 The calculation model of the sliding isolation structure
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Tab.1 Energy distribution under different peak of Imperial Valley wave (unit; kN « m)

J 38 FE VA /em » s BV A BE Er FHJEFERE Ep B PIAERE En Ep/E; Ew/E
220 1296. 35 948. 64 347.71 73.2% 26.8%
400 3 824. 32 2 815. 36 1 008. 96 73.7% 26.3%
620 8 669. 29 6 472.78 2 196.51 74.7% 25.3%
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Tab. 2 Energy distribution under different wave of the peak acceleration for 300 cm/s? Cunit: kN * m)

i 52 I SRR E FHLJe #¥ERE En W BIFERE Eu LR JE /s Ep/E; En/E
Imperial Valley 2 330.00 1 709.09 620. 91 0. 26 73.4% 26.6%
Taiwan chi-chi 3 164. 94 2 083. 54 1 081. 40 0. 54 65. 8% 34.2%

N T 2 501.42 1774.42 727.00 0.10 70. 9% 29.1%
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Tab. 3 Energy distribution under different duration of Imperial Valley wave (unit; kN ¢« m)

5s 10 s 15 s 20 s 25 s 30 s
E; 0 3 749.91 3 735. 66 3 735. 66 3 810. 28 3 968.16
En 0 2 178.53 1.320.51 1 087. 05 1 043. 86 1 045. 93
En/E; 0 58.10% 35.35% 29.10% 27.40% 26.35%
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Fig. 2 The plane and elevation layout diagram of the building structure
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(a) The 1 layer's displacement time (b) The 5 layer's displacement time
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Fig. 3 Time-history displacement of each layer under the El- Centro wave
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Tab. 4 contrast of the results of calculation with total input energy, hysteretic energy and

damping energy by time-history analysis method and simplified calculation method

— R B A 5y A fil et 55
EHAGE E MLGFERE Ev BEEFEREE. Eo/E0 BMIAREE HLUEHRE E, EERREE  E/E
0 0 0 0 0 0 0 0
5 1 542. 60 570. 68 971. 92 0.37 1 635.52 628. 94 1 006. 58 0.38
15 3 085.92 2 150. 70 935. 22 0.70 3 265. 33 2 310.71 954. 62 0.71
20 3 085.92 2197.25 888. 67 0.71 3278.65 2372. 14 906. 51 0.72
25 3 085.92 2 298.91 787.01 0.74 3 280.55 2 475. 34 805. 21 0.75
30 3 085.92 2 369. 66 716. 26 0.77 3 315. 65 2 585. 01 730. 64 0.78
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spatial discrete segments of plane frame structure are used to form the investigated lumps. The dynamic equations of the
investigated lumps and the relations between interior forces and end displacements have been derived. By applying the dy-
namic equations and the relations alternately in time domain. the wave-based method was presented for seismic response a-
nalysis of plane frame structure. The method can be easily used to solve the problem of structural seismic response consid-
ering wave passage effect by using the proposed method. Comparisons of the shear forces of columns with the bending
moments of beams are carried out for a plane frame structure respectively subjected to horizontal and vertical seismic exci-
tations. It showed that the effect of wave passage may lead the column shear forces and beam-end bending moments to an
increase. Some column shear forces and beam-end bending moments caused by the vertical excitations are even greater
than those caused by the horizontal excitations. So seismic wave passage effect should be considered for the seismic re-
sponse analyses of plane frame structure.
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Study on the simplified method of energy analysis
based on sliding isolation structure

XIONG Zhong-ming"**, ZHANG Ping-ping', WEI Jun®*, LIU Xiao-tong"'

(1. School of Civil Engineering, Xi'an Univ. of arch. & tech., Xi’an 710055, China;

2. Jiangsu Province Key Laboratory of Structure Engineering, Suzhou 215011, Chinaj;
3. State Key Laboratory of Architecture Science and Technology in West China (XAUAT), Xi'an 710055, China;
4. School of Mechanical and Electrical Engineering, Suzhou University of Science and Technology ,» Suzhou, 215011, China)

Abstract; A large amount of calculation and complex analysis is involved in the nonlinear seismic response analysis of the multi-
DOF shear structure isolation system with the energy method, not ready for use in engineering practice. In order to solve these
problems, this paper, through its analysis of {ree vibration equation, finds an equivalent system to simplify the solution of the iso-
lation system. And the influence of three elements of near-fault ground motion on the total input energy was simply analyzed. Fi-
nally,a five-storey framework isolation structure model under the action of earthquake is respectively analyzed by energy method
and the simplified calculation method Compared with the results, it shows the method proposed is rather safe, which also provides
the reference for the seismic design of the project.

Key words: sliding base-isolation ; analysis of energy method ; earthquake response
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