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An Experimental Study on the Similitude Requirements
of Reinforced Concrete Structures
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Abstract

It 1s well known that the behavior of R /C members under static cyclic loading is somewhat
different from that under dynamic cyclic loading, such as earthquake loading, because static
loading rate is substantially lower than that corresponding to the frequencies of seismic exci-

tation.

The purpose of this research is to estabilish the reliance for modeling techniques of small-scale

specimens subjected to dynamic cyclic loading.

This research focused on the similitude requirements for reinforced concrete frame structures
subjeczed to dynamic cyclic loading. Length scale ratio of specimens were 1:2 :4, and eleven
specirens were tested at the frequencies of 0.0025Hz~2.0Hz,

It was confirmed that modeling techniques based on the similitude requirements were useful
methods to evaluate the behavior of full-size R /C structures subjected to earthquake type
loading,

Keywords : Behavior of R /C structure, static cyclic loading, dynamic cyclic loading, full-scale

prototype, small-scale modeling techniques, frequency, similitude law,
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Table 1 Beam-column Specimen design
TYPE Type S Type Ma Type Mg Type Ly Type Lp
Specimen $1.5-2,53 M1.M-2M-3 M-4M5M6 L1LL2L3 L4,L5 16
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Main Steel| 4-D2.5(0.64cm?) 4-D10(2.84cm?) 8-DB(2.56cm?) 4-D19(11.48cm?) _ 8-D13(10.16cm?)
Sub Steel . DI(0.053cm?) D60, 32cm?) D60, 32cm:) [}1()(0.71Cm’~') D10(0.71cm*)
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Main Steel, 4 D6(1.28cm?) 4-D13(5.08cm-; 4-D13(5.08cm?) 6 D22(23.22cm?2) 6-D22(23.22cm*)

A§ub Steel © D1(0.053cm?) D6(0. 32cmf) f)(i(Oﬂ?cmf) Dl()(().?lcn’l*’) D10(0.71cm?)
No. of

. i 3 3 3 3 3

Specimens| P |

L Horvw Fel Ao s He 1o
e Hirg o8 vhe ALEE Bt 2 379

7 F R RT) A v”—?fsw ~“—01 o] -4
c% 2 AR ol
of LA %4 5&% f'l"l%f RO g Hire] ¥
7= ?ii.’-cﬂk a2 mio) 2[2,7,8] A8l o)
FIEARRe BRI A 1
|23ul=3

whebA, 3 HES wjitelr ety 4 vy
Ng 7 BT HH-”L'@} % -‘?— H =715 Hatol
& A ekl 2|3
aL

AAAG A A 4 DA

) %)
)

Pt A A S

sl M&E AJgAet La Al&a] dol 3o vl -
& ATYPE(F4 27H)‘ﬂ1~ B-TYPE(F4 4
1H)£:’1 R el B Ra it e =

2.1.3 A3t

sHEA e TR A% FHNHTL

M7 H2& 1995.4.

71 2 Ee] 21Ee] 2ol & ulus)7) ¢
) A 1% 4 0.0025~0.005Hz 2] & 2

]
Aol =&k |
1.0~2.0Hze} F #5158 bzt z2reA4

22 AFEM RS EY

o] el Abg% Hity EavEe fuA E

1
qe ohg e g,
2218

H—7] ."—1 7}136}‘1'.0]] A}ﬁ_%] Fr 9l R
A] o] A9 B 8- A &AE DI D2.5
1, M8 @Al 488

1o AA Ao A AlRE = HTom o = e

9] #Hro] AR&-5| 9

& Atype Alg A= D109, B-type A 84 D6
& AR Wrtn g Be vy D6 s
A st e LE Aglale] 49 me] el B9

D199} D13 A¥hi 2 H:ite DI0S ;w Ab-g-3)

167



Table 2 Characteristics of reinforcement for specimens

TYPE bar | area | yield strength |tensile strength|elastic modulus| yield strength ;
(No.) | (cm2) (t /cm?) (t /cm?) (t /em?) (x107%) fote
DI | 0.053 2.8 stirrup of beam
TYPE-S | D2.5 | 0.16 5.9 6.8 2025 3.2 main-steel of beam
D6 | 0.317 4.7 main-steel of column
D10 | 0.713 3.9 5.29 2004 2.0 main-steel of beam( A-type)
TYPEM | D6 |0.317 3.48 4.82 1970 1.8 main-steel of beam(B-type)
D13 | 1.267 3.95 6.38 2050 1.9 main-steel of column
D19 | 2.865 3.32 4.77 2000 1.7 main-steel of beam(A-type)
TYPEL D10 | 0.713 3.99 5.29 2004 2.0 stirrup of beam
D13 | 1.267 3.95 6.38 2050 1.9 main-steel of beam(B-type)
D22 | 3.871 3.91 5.85 main-steel of column
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Fig.6 Shear deformation measurement
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