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Research of similitude laws for dynamic structural model test
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Abstract : Vibroplatform test is an important method to study seismic performance of engineering structure.
Processing the similarity relation and deducing response of original mold correctly are very important. Tak-
ing one four - story frame building as an example, this paperdiscussed the similarity relation of the original
model and enough artificial mass and without enough artificial mass, and earthquake response of the origi-
nal model and model were calculated by using finite element programe; response of original model accord-
ing to response of the model was deduced; the calculation result from basic natural vibration period, accel-
eration, velocity, displacement and structural base shear were compared. Finally, the correctness of dy-

namic similitude law at the elastic stag was validated.
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Tab.1 Similitude relation of each physical quantity
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Tab.2 Similitude ratio of each physical quantity from model
JUMAER . WM RE R SREEL EEN Mgk 8
A ; £ - i M B o o B
, r @, or v, a, t,
1 1/10 1/4 3.1626 2.5 0.3162 1 0.3162 100%
2 1/10 1/4 5 1 0.5 2.5 0.2 0%
3 1/10 1/4 4.386 1.3 0.4385 1.923  0.228 20%
4 1/10 1/4 3.9526 1.6 0.3953  1.563  0.253 40%
5 1/10 1/4 3.6271 1.9 0.3627 1.316  0.2757 60%
6 1/10 1/4 3.3715 2.2 0.3370 1.136  0.2966 80%
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Tab.3 The basic natural vibration period
. BRI ERHEE T.(RERLET
T 1 2 3 4 5 6
. 0.4597 0.1459 0.0919 0.1050 0.1165 0.1271 0.1368
) (0.4614) (0.4595) (0.4605) (0.4605) (0.4610) (0.4612)
) 0.452 0.1435 0.0904 0.1033 0.1147 0.1250 0.1346
’ (0.4538) (0.4520) (0.4531) (0.4534) (0.4534) (0.4538)
3 0.4121 0.1268 0.0824 0.0930 0.1025 0.1112 0.1193
’ (0.4010) (0.4120) (0.4079) (0.4051) (0.4033) (0.4022)
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Tab .4 Earthquake response of the top layer from original model and model
piiipe ;s HE L7k 4
R wxm
U max min max min max min
RESHHEE 5.236 -5.845 0.4047 -0.3735 30.95 -26.28
R iR 5.360 -5.872 0.129 -0.120 3.141 -2.667
([RRHEH(E) (5.360) (-5.872)  (0.4080)  (-0.380) (31.41) (-26.67)
HE 2 BHE 12.80 -14.32 0.1982 -0.1830 3.030 ~-2.574
(JRESHEH{E) (5.120) (-5.728)  (0.3964)  (-0.366) (30.30) (-25.74)
KR HEE 9.956 -11.04 0.1745 -0.1612 3.047 -2.5%4
8 (FREEHE) (5.177) (-5.741) (0.3979) (-0.368) (30.47) (-25.84)
W4 RE 8.125 -8.975 0.1575 -0.1457 3.055 -2.593
(RESHE(E) (5.20) (-5.744)  (0.3984)  (-0.369) (30.55) (-25.93)
BRI SRS 6.870 ~7.564 0.1448 -0.1340 3.062 -2.602
(FEHE I (H) (5.221) (-5.749) (0.3992) (-0.367) (30.62) (-26.02)
HE 6 it 1E 5.958 -6.536 0.1346 -0.1248 3.072 -2.609
(RS () (5.243) (-5.751) (0.3994) (-0.370) (30.72) (-26.09)
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Tab.5 Structural Base shear under 8 basic earthquake intensity
BEGTEE (FREEE)
BERIEME
2 3 4 5 6
9.6 9.64 9.423 9.412 9.406 9.402
Max 3853 (3840) (3856) (3769) (3765) (3762) (3761)
) -11.36 ~11.10 -11.12 -11.13 ~11.13 -11.13
Min T30 (usa)  (—aad0)  (-4M8)  (-44d8)  (-4uds) (- 4dde)
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