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Analytical Study on the Size Effect Influencing Inelastic Behavior of
Reinforced Concrete Bridge Piers Subjected to Cyclic Load
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ABSTRACT

The purpose of this study is to investigate size effect on inelastic behavior of reinf
bridge piers subjected to cyclic load. A computer program, named RCAHEST(Reinforced Co
Analysis in Higher Evaluation System Technology), for the analysis of reinforced concret
was used. Material nonlinearity is taken into account by comprising tensile, compressiv
models of cracked concrete and a model of reinforcing steel. The smeared crack app
incorporated. In boundary plane at which each member with different thickness is conne
discontinuous deformation due to the abrupt change in their stiffness can be taken into
introducing interface element. The effect of number of load reversals with the same d
amplitude has been also taken into account to model the reinforcing steel. To determine th
on bridge pier inelastic behavior, a 1/4-scale replicate model was also loaded for compar

full-scale bridge pier behavior.
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Analysis in Higher Evaluation System Technology)mg- Al23tg ).

3.2 23 E aze uiety AFd v 27K} 2y

FAbd Aol A%t HARY MY o Z1A] AU Aste] WAHOE HAES Ho|o
A 7= A7|EAI} Uehdth I E aze] vigkd Age] d%e e AVa
Folls BYVLE a2 FHETA AL FHE, FYYAIY V2 VEHY Hey,
W2 AT dBoE ¥ FYE ol W Fo| Qlr} mety, oyt
FBES LT AL stojopnt FHUY HEY AFE AFYU 5 Y& Zojt)

o] @dvolA= A Hold dYY vy MERY 52 M ¢l xAES asiyrnt =
T, RS 2 82718 Astle SANEY FPHYEL HAAA AV HAE U
Ehfoich

4. FAAH & 237

of Aol ket iy} 2de) ElddE AF] fA 27 16 vehd 23 g2
HIEAE wzte] AEANTE dBstgch of HHANE 44 o2 AU o] A w2z}
2 F22AE AW i 2.4 n X 2.4 o8] THEATE ALY BYY G HE
T 174 ZARY oA eI vk AFE Hla, FUY HYo|s] wjEo|ct

Aol AH8E RY LS EFo] =& L2 AHMNY ol& 1/42 H24¢ S1 HEANE U 4 oo 7
ZAdg Festy vlastd 13 23 A¥A Y] ARELS E 291 Zrh olF AYA oy
st ABAEAL FFole ciEA7/H A (Hoistd 2500 kN, HcE$] +600 m) 270E
2 ujASA e AR glojA xstyx)e} wieute] Pt FYL F& o] Tkl

- 133 -



WEol, AL AsHsA ggith VY ALRYL AFVAS O YeiE |2 N ol
ARAALH +BAS AU (HTIF 1250 kN, HciHs] £500 mo, HTISE +100 en/sec)
of &lalM FolATh HAL TIYEYol oIyt PRl RHoId AN Ytk st
YHUGZAE RAZ Urold s13alolsin, olF guuslel A4z HAeAolgith Uy
& 4ueo] Ariiguct NaiEn FYPATY G 5o Syo] 42 wrix +4Ao,

8
i, i
i 3 ¥
, -
I‘HWH}}

HllE|n i: | 3 g

. S N J
| 20 | -

J

{a) Specimen L2 (b) Specimen S}

a9 1. AENY A

1. UBAEANL 23 48A vla

+ & L2 S1 L2 / 81
THA X4 (mm) 2400 X 2400 600 X 600 4.0
22ZHgol (mm) 9600 2400 4.0
B 4.0 4.0 1.0
FWardE A% (o) 35 10 3.5
FUgEAE 24 (mn) 122 36 3.39
4% Hav 0.012 0.012 1.0
s A7 (o) 19 6 3.17
BYYgEZ 24 (mn) 150 45 3.33
Hutsgkya fRdo] (m) 854 270 3.16
kA A A 0. 0089 0.0104 0.86
HolF2ZA X4 (o) 20 20 1.0
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E 2. YA AQEEY

Specimen L2 Sl
Dimension of the cross section (cm) | 240 X 240 (Square)| 60 X 60 (Square)
Effective height (cm) 960 2490
Aspect ratio 4.0 4.0
Material SD345 D35 SD295A D10
Main Yielding stress (MPa) 424 395
reinforcement Reinforcement ratio
1.2 1.2
P (%)
Material SD345 D19 SD295 D6
Hoop Yielding stress (MPa) 344 389
reinforcement Volumetric ratio
0.89 1.04
0w (%)
Strength of concrete (MPa) 32.6 39.0
Axial stress (MPa) 0 0
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7] $lsted o] WA v B L4LE AMESIHTE ER, Vel mzbe] HYRole A
&Y T EAHUELE 2837 23t 63E FAY 24F AMEstAch

8-node RC element 60
8-node RC element 60 6-node Interface element
6-node Interface element | 6 8-node Elastic element
8-node Elastic element 2

(a) Specimen L2 (b) Specimen Sl
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Yielding Ultimate Ultimate
Specimen No., displacement | displacement force Dl;(;zitiity
(mm) (om) (kN)

Experiment 50 250 3503 5.0

L2 Analysis 60 285 3536 4.8
Exp. /Ana. 0.83 0.88 0.99 1.04
Experiment 10 70 197.8 7.0

S1 Analysis 13 76 206.0 58
Exp. /Ana, 0.77 0.92 0.96 1.20
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