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Different Input Meshanism of Seismic on
Shaking Table Test

KANG Shuai, LOU Menglin, YIN Lin
(State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: A ten-story frame structure is designed for shaking
table model test and the influence of different input mechanisms on
the seismic responses of the structure are discussed. Based on the
free-field tests and soil-structure interaction tests, three waves are
selected and used as shaking table model test inputs. They are
records used in the former tests, the soil’s surface records obtained
from the free-field tests and the foundation response of soil-
structure interaction tests respectively. A comparative study is made
of the results with those obtained from soil-structure interaction
system and a discussion is held on the reasonableness of the
different input mechanisms. The test results show that if the

bedrock wave is used as input without considering the soil factor, the
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maximum error may occur; when free field waves are used as input,
the error may reduce; if the time history record at the foundation in
the soil-structure system test is used as input, the structure

response will be much colser to the soil-structure interaction

system, but sometimes the structural response may be
underestimated.
Key words: shaking table model test; soil-structure

interaction; ground motion input; input mechanism
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Tab.2 Peak acceleration of each floor and error analysis under excitation of E group waves

W Eri Ert ik Bf Eb HITE AR
Wit/ W/%  Wfl/g  W2E/% Wi/ w2/% Wi/ w/% WAV
10 )2 0.534 -63.0 0.684 -52.6 0.552 -61.8 1.715 18.9 1.443
8 2 0.411 -62.8 0.526 -52.4 0.447 -59.6 1.305 18.0 1.105
6 2 0.360 — 0.461 — 0.416 — 1.258 — —
4 2 0.387 -44.9 0.495 -29.5 0.341 -51.5 1.197 70.3 0.703
2 2 0.275 -35.0 0.352 -16.8 0.213 -49.7 0.803 89.8 0.423
LAk 0.150 -44.6 0.192 —29.2 0.192 —29.2 0.271 0.0 0.271
*3 THREATEEMEEEERREDHT
Tab. 3 Peak acceleration of each floor and error analysis under excitation of T group waves
i Er )% Erf % Ef % Eb Ji% HE A
o W9 WIE/%  Wfl/g /% Wll/g  WE/% Wi/ w%/%  RRVEME/
10 = 0.356 -70.1 0.510 -57.2 0.736 -38.2 1.286 8.0 1.191
8 2 0.271 -73.9 0.388 -62.6 0.574 -44.7 0.955 -8.0 1.038
6 = 0.230 0.330 0.445 1.030
42 0.235 -57.3 0.337 -38.9 0.392 -29.0 0.816 48.0 0.551
2 2 0.181 —48.8 0.259 -26.7 0.214 -39.5 0. 460 30.1 0.354
F R 0.150 -32.6 0.215 -3.6 0.215 -3.6 0.223 0.0 0.223
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Tab.4 Peak acceleration of each floor and error analysis under excitation of S group waves

- Sr Srf S Sh i }FHEVE i
Wll/g  iR%/%  WElH/g /% WEf/g B2E/% WM/ Bz/%  WARVE/g
10 )2 0.541 -63.5 1.197 -19.1 0.732 -50.6 1.185 -20.0 1.481
8 2 0.457 -62.4 1.011 -16.7 0.653 -46.3 0.903 -25.6 1.214
6 = 0.329 0.728 0.588 0.700
4= 0.277 -60.6 0.613 -12.8 0.565 -19.5 0.650 -7.5 0.703
22 0.208 -50.5 0. 460 9.6 0.449 6.8 0.422 0.4 0.420
Hih 0.150 -44.5 0.332 23.0 0.332 23.0 0.270 0.0 0.270
*5 EAREATEEREAMBIEERIRESH
Tab.5 Peak inter-story drift of each floor and error analysis under excitation of E group waves
- Er ) Erf ) Ef i Eb % FH AR
. Weff/mm /%  WRME/mm %3%/%  WE(H/mm R25/%  WEf/mm  iR/%  RRIEH/mm
10 )2 0.410 -43.2 0.524 -27.3 0.265 -63.2 0.774 7.3 0.721
8 2 0.728 -64.6 0.931 -54.8 0.636 -69.1 1.491 -27.6 2.059
6 2 0.913 -57.6 1.169 -45.8 0.799 -62.9 1.870 -13.2 2.155
4 2 0.599 -59.5 0.766 -48.1 0.489 -66.9 1.260 -14.7 1.476
2 2 0.849 -53.1 1.086 -39.9 1.328 -26.6 1.125  -37.8 1.808
*6 THREATEEREUBIEERIRESH
Tab. 6 Peak inter-story drift of each floor and error analysis under excitation of T group waves
-, Tr Trf T 3 Th i A
. Wf/mm o R%/%  WEfH/mm R%/%  WEH/mm R%/%  WEf/mm /%  KRWEA/mm
10 2 0.215 —66.6 0.308 -52.2 0.454 -29.6 0.634 -1.6 0.645
8 = 0.506 -71.2 0.725 -58.7 1.039 -40.8 1.302 -25.8 1.755
6 = 0.666 —66.6 0.955 -52.2 1.259 -36.9 1.657 -17.0 1.997
4= 0.425 -71.9 0.609 -59.7 0.730 -51.7 1.082 -28.4 1.511
2 7 0.767 ~45.0 1.099 -21.1 1.049 -24.8 0.885 ~36.5 1.394
RT SEREATEEREAUBEERIRENT
Tab. 7 Peak inter-story drift of each floor and error analysis under excitation of S group waves
- Sr % Srf I St i Sh 3% T
B Wf/mm  i95/%  WE(/mmo MR22/%  WEf/mm B%/%  WEf/mm  iR2z/%  PRRVE(E/mm
10 )2 0.364 -62.4 0.807 -16.8 0.569 -41.3 0.727 -25.0 0.970
82 0.759 -67.1 1.681 -27.3 1.138 -50.8 1.280 —44.7 2.312
6= 1.054 -56.2 2.332 -3.1 1.304 -45.8 1.782 -26.0 2.407
42 0.565 —64.8 1.250 -22.0 0.689 -57.0 1.021 -36.3 1.603
22 0.904 -b1.5 2.001 7.3 2.268 21.5 1.143 -38.7 1.866
*8 EARKIEATEREETEERIRESH
Tab. 8 Peak strain of frame column and error analysis under excitation of E group waves
- Er % Erf Ji% Ef % Eb it ,wﬁ“{/ﬁﬁﬁ )
WER/10°0  935/%  WEM/10°0 /%  WEI/10°° iR3E/% (/100 imaz/o  IRARIEEH/107C
Ha 73.0 -77.8 93.4 -71.5 77.1 -76.5 244.6 -25.5 328.3

ISR 224.2 -52.0 287.0 -38.6 207.0 -55.7 527.4 12.8 467.5
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Tab. 9 Peak strain of frame column and error analysis under excitation of T group waves

Bl Tr Trf 3% Tf Th ¥ HHAE 7
o VEMH/1076 4R05/%  WEE/10°°  BE/%  WEMH/10°0 iE/% /1070 iRE/%  MRORIE(E/107°
g 51.5 -84.5 73.8 -77.8 102.2 -69.3 212.0 -36.3 332.9
JEEHR 134.1 -66.5 192.2 -51.9 305.6 -23.6 467.4 16.9 399.8
F10 SAHREATERENTIEERIRESHT
Tab. 10 Peak strain of frame column and error analysis under excitation of S group waves
" Sr Srf )% St Sh FEAE B
/1070 IR%/%  WEE/1075  1RXE/%  WE(H/10°°  iR2E/%  WEMH/10°°  iga/%  MRARIE(H/10°°
g 82.6 -82.3 182.8 -60.9 134.6 -71.2 176.3 -62.3 467.0
JEEFB 274.3 -46.1 607.1 19.3 302.5 -40.5 487.3 -4.2 508.9
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