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A Study on Similitude Law for Pseudodynamic Tests and
Shaking Table Tests on Small-scale R/C Models
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ABSTRACT

Small-scale models have been frequently used for seismic performance tests because of limited
testing facilities and economic reasons. However, there are not also enough studies on similitude law
for analogizing prototype structures accurately with small-scale models, although conventional
similitude law based on geometry similitude is not well consistent in their inelastic seismic behaviors.
When fabricating prototype and small-scale model of reinforced concrete structures by using the
same material, added mass is demanded from a volumetric change and scale factor could be limited
due to aggregate size. Therefore, it is desirable to use different materials for small-scale model. In
our recent study, a modified similitude law was derived depending on geometric scale factor,
equivalent modulus ratio and ultimate strain ratio. And quasi-static and pseudo-dynamic tests on the
specimens are carried out using constant and variable modulus ratios, and correlation between
prototype and small-scale model is investigated based on their test results. In this study, tests on
scaled model of different concrete compressive strength are carried out. In shaking table tests, added
mass can not be varied. Thus, constant added mass on expected maximum displacement was applied
and the validity was verified in shaking table tests. And shaking table tests on non-artificial mass
model is carried out to settle a limitation of acceleration and the validity was verified in shanking
table tests.
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similitude law® FE&891, $EE AAHH AL 2 28le Brlazko] Hlels= FAFEH A E(pseudodynamic
test) ¢ueglFE FE3tn 4 S8 ASen g

=4 icro-concretedl A9 AL L st o} nigoz B} JjME 4
. AFEE AF 3 de) A% A3 (shaking table test)ol M F-7d % (added mass)
Brbsate] 5714 240 (equivalent modulus ratio)?] ®SE T 4 ¢l wet
=5 e A AduddAe sigshe 7R ATHE dosto Ed 4ge AAsL 1 A8 E
A Aed T 7SR AFS FH) A8 RoHAF F1E B A8 SR
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2. SARHAFH G TRAYENE e APES

A AL 1 ER o7 AR, Dol(L), AIZHT)e] 7R ez Masy Uz ofEREEH fEE o 2
At oW, YEF2EY F25Yd FUdH AZE AEER gow FRAASFHY SEHFEY
(ultimate strain ratio)S 18t} AAIH AL FEdfof gt 4P7EERN ZA2Y 9 Holo g FAEE s,

13 2

SAAFH S B0, 84 AR FRAYBHES 6,002 JoIHE QFT2EH 52299 WL Table

19 o] fFEHTL HAEL QYTFEEH F2EGA0|9 2 Bl ol W(ratio) FYE )& 2o
Table 1, $7F4ASHSE 3UGENE 12l@ 44143

Scale Factor
: : : . Equivalent multi-phase Equivalent multi-phase
Quantity Dimensions Atzﬂge(zlgz)r_ailongbisled (Xtificial mass m%del) (Nocrlx-atiticail masspmodel)
AT G E(O*1, &,4#1 a~l ELOF], £&,4#1, a+]
Length L s s S
Mass M & & EO & FELE - Eutar
Time T &3 3 (s/a.)"
Stress MLT? 1 ELE - & EL&E) - &
Acceleration LT? 1 1 1
Force MLT? s S B8 & B0 &
Stiffness MT? s 5 EL)  Eu s+ EL&) - &
Natural frequency 7! /&7 /&P (adsP°
Added Mass - & * M= Mo S EAE) M= Mo | S BAE + &+ my/a— M

2471, 5= LAFALEES Zol) / [(AETZEY Ao, mn = F4LEH AH 9] 2F

2.1 Equivalent Multi-phase Similitude Law - Artificial mass model

HAE AEEE 240 JbsaAR FAASEE Aoz 249 & Yt Qdolnz T2EY FYT
BHYS H ADSHA SHSEH 4 = 12 Rostolof BTk, o] 3§ AF % Al Al P 42
2.8 B e o MAREE SAUYE AsAE $AEY0] ast), ALl AP YFE Yoz @Y 23
3 MRS FAHOR Agste FANEA AR M oA o wddn.

2.2 Equivalent Multi-phase Similitude Law - Non-artificial mass model

Aapo] 31302 7MlAE FEEE 280 /M5 TENEEE QY oR 2HY ¢ YE 240BR
TEREY FEy AHE S ATEA AdsEE LR 4 = 12 Hsofof goh 2oy HAEY AP A
Hlo) A|Go R 4= 12 & B$ AWNEE Ado| Brh5d A97) ek o] uf FEME R T £ 3
o] Zo} FHo} Au) HAY FHE NAHCRE N F U BE 4+ 12 MEHAE FrEst AL & ok
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0.00265
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0.0019
400
400
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TOE
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0.0019
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2000
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