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An Experimental Study on the Size Effect Influencing to

Mechanical Behavior of Reinforced Concrete Structures
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Abstract

It is extremely difficuit 1o periorm the dynamic experiments with full-scale specimens. For this
reason, smali-scale structural modeis offer an atiractive means to peform dynamic loading

experiments.
The purpose of this reserch is

o  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 struciures
subjected to dynamic cyclic loading. Length scale ratio of specimens were 1:2:4, and six
specimens were iested at the frequencies of 0.0025Hz ~2.0Hz,

It was confirmed that modeling techniques based on the similitude requirements were useful

method to evaluate the behavior of full-s

size R/C structures subjected to eanhquake type loading.

LA E
AH85 Aut Ao Aol wielel
A% 3F AmETe AN AE5o} ko
B Aol wdsk e pAsFel 48

g HEHoz &gyl A

T 3lE Zolt}. Az FEHsE

o] FraEe] z2-Eshy 3

H A Avtaly gl & H<l

& 71E QPR[5S 610 naE et
aAY g AvivE L A5 2 BEY

28 ALF A él:'%' H7l 5 l—’QFb‘POi &

?‘r‘i ’réﬂbh A2 ol } A AAE, 7IA

Ao g A o .4 H-5-ol "'L}

o] Ao A3 Foevle] AEAS) A

e R R Y L Kl Kt e

WAt mEgadsie] MRAE —‘f01 a v

o7t A g ‘Blr & A 38E

E ujag, 4 F-_t;i}; R ’Z} o7 ﬁ RIS

A ANE spAa 16}5 -1 7]

AP ARE 458 5 Ae 7R Ass $3

sl o] glate] E 2| o] m%.

« A, daditta s

Foysh AL
¢ A 3]0 L’;'JIL}]Q_}J]/ -2 8}

1% g ekt g

AFAE valE JdAER Jhed fErg)
W=7 A =R RE3EE
6714 FOAREY ATEA A R
FAMNATE 1 S8AA A ieel o

g "“ShP AgA =0 3 e i chl
g sk

l All VAR Pk w9 AN
(23]l 1 & SR wha gl we) s, Yy
o] Wl uysla) Jlga ne @ o AAuE
150 stol 7HER Al =31 233}
5 Ak v

}\] ?lo} “‘f{_o} lﬂ k‘:.A L}

S

5} R,
2011 AgA =27
of A Agal ol HAASE 12:40]

of, A AEA AAe 19 2o S¥
Al o] A gl Wl S 13

# 01 "?'f’“ 190280 d=eh el
1’ [l )» ,sgqczlu

366~



120mm

A-A' saction

‘ 2%

-

“W

300mn
GO

2

l
—
-

Fig.! Smali-scale specimens design details
Table 1 Beam-—column specimens design
TYPE S M L
Specimen 5-1, S-2 M-1, M-2
10 | [
Beam Lo 'n.,c’: I
=2 L@q
Main Stee|4-D2.5(0.64cm)| 4-DIN(2.84cm) |4-DI(11.48am")
Sub Steel | D1(0.053cm?) | D6(0.3%cm’) | DIO0.71cm”)
.nI T
~ [ 1
Column boed
} 75 I
Main Steel| 4-D601.28cm’) 6-DZA2BZoerd)
Sub Steel | D1(0.053cm?) _ ‘J_)Mlg(o_zgm_u
oot | em | Tem | em
Length
of column 30cm 60cm 120cm
No. of - B
Specimens 2 a? 4?
212 AFEE
A5 UG F2EL AsH AH

S5 AU TEE
H] 11 5} 7]
0.0025~0.005Hz 2] A A 3815 =,

=2

=

o) AFHe ol
A @A A AEF
1.0~2,0Hz

A3

o] FaATo] HxZ
i gholl dig dlelrh

o] ¥4 F & 42 A8 "]’ﬂb}
]@*ﬂ"il g8 W9olde a9y 29 )
o] @Al ductility ratiors ¥ HAE X

ahaEl-g o] s U

4th loading
age

Lo
. rof '\ i
.ug.‘ {* \ i | | 1 I I
AR AL -
YIRY i |

luctitity Ratio ¢ 474,10

S [ ] P R N W e [3
-

~=]
-
=
.

N S

(\ =
i

—l—:_—”(—
—:—”—’,

o

Fig.2 Loading Hisiory for Beam-column Joint
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Table 2 Characleristics of reinforcement
for specimens.

bar yield tensile elastic yield
TYPE (I:‘ . | strength sl:r(:ng}h modulus | strain
- O tem® | (tem®) | (tem®) | (X107
S 68 | 20m 3.2
- - 1.8
2004 2.0
M 2060 19
2000 17
L 2004 20
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Fig3 Test set-up
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Table 3 Loading rates applied to specimen
type S M L
specimen | S-1 | $-2 | M-1 | M-2 | L-1 | L-2

Loading [0.0025| 1.0 | 0005} 20 | 0.005
rate Hz Hz Hz Hz
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Fig4 Nommalized load—displacement curve
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Fig.5 Failure modes for specimen
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Fig.6 Comparison of energy dissipation for specimens
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