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Analytical Study on Discontinuous Displacement in
Reinforced Concrete Column-Footing Joint under Earthquake

ZHEHE* Alssr
Kim, Tae-Hoon Shin, Hyun-Mock

ABSTRACT

This paper presents an analytical prediction of the inelastic behavior of discontinuous
displacement in reinforced concrete column-footing joint under earthquake. Material
nonlinearity is taken into account by comprising tensile, compressive and shear models of
cracked concrete and a model of reinforcing steel. The smeared crack approach is
incorporated. In boundary plane at which each member with different thickness is
connected, local discontinuous deformation due to the abrupt change in their stiffness can
be taken into account by introducing interface element. The proposed numerical method
for hysteretic behavior of discontinuous displacement in reinforced concrete column-footing
joint will be verified by comparison with reliable experimental results.
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Fig. 2 Three—dimensional effect of
interface for compression
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Table 1 Properties of test specimens

Longitudinal steel Transverse steel
Test Concrete
specimen strength fu 01 fy [ s Confinement Ay Fuls
(MPa) (MPa) (%) (MPa) (%) | (mm) | configuration | (n/mm)
U4 32.0 438 3.27 470 2.54 50 Type A 1880
U6 37.3 437 3.27 425 1.95 65 Type B 1262
u7 39.0 437 3.27 425 1.95 65 Type C 1262
fa~ 45mm
P -
350mm
Ll d] [
B tommban it (e e 8-node RC clement 32
TYPEA TYPEB TYPEC 6-node Interface element 4
Loading direction . Loading heam 8-node Elastic element 12
Spacer block | §10omn
Shear key plate
T 900mm

;@

1250mm —%

500mm

Fig. 3 Geometric details of test specimens

Loading beam

Hollow square section

Hydrautic jack

in lateral loading set-up

Hydraulic jack

Fig. 4 Test setup
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in vertical laoding set-up

—

|

L3 EABEBATEL R T2

Fig. 5 Finite element mesh used for analysis

Fig. by HX4% fagiayg F357) $
sto] 84 8 wolw 37 b FHES F
&% 88A TuiN8AE ol &sYa dFe] A
sl g% Bole A49d U3 1L ¥4
a7l ¢sle] ol AR 9 WHsAE
AHgEtATh 3, 7129 71T A HEede
FaEd Fo BAdSG ¥YE mAs] 43t
BoAgola Akt 68 AANLALE AMEE)
et

Fig. 6 ~ Fig. 8& o] 479 laxd g A
3 feass|iy Aol o shE-de] #
AE vehlz gl fFasrside AAHLA
5 ALERE Ao AR 2L BYE 7
gt o Fig. 6 ~ Fig. 8o veld ulep &
o] BAWNLAE AHEI AN} a¥A ¥
AS-o wa 4¥axE Bog e FHsn
Aes & F Urh

7A@ AAde BB 2781350
o Hah gastdd. ol A HiY F8
Al FA HgFeAe FAE 2

o

¥
i
1



FORCE (kN)

-100 -50 4
DEFLECTION (mm)

Fig. 6 Load-displacement curves for specimen U4
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Fig. 7 Load-displacement curves for specimen U6
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Fig. 8 Load-displacement curves for specimen U7
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Fig. 10 Components of lateral displacement (U7)

Z3Z|EBS= 2T M1236% 2000.12.



A7l ZBARAA L e A% WUAe
AR FReyd] A drift gl ZAW
o2 RE HEAE7A 0 o€ Fah P ITt

Al % dhE B o siMEAL 4E 2
et F dATRE & & dew HA ¥WHF 7
T 2T ARFAAM FAed T EES
Moz g MYe A3 82 =5 oF 30
%ol 23tn &€ ¢ F U TG F2ES
ol A%F 54& FEI Hrke] HAMe #
A BADAML] EAS Hd P FEY 2
27} a3t

5d B

£ dFdAe AR A22IYE 7572
FEFe BdS A9 Hgd AsE gt
AT AHAN7IET 2d S AAEE D AtE A
g 2de A8 8 sMZ2ade
AMg3te] WHESLES W HAEAE Mo
P27} vm - HEE FAGAZTH thE9
ZES ¥

1) At g7 wdo] 2FAE 7]
T2 AERY 94 WsE 23e A
AHA AFELS vtaA gdstan S0l
YA

2) AR WMR}FE B A2Fay
E 7R vgd o¥AF 54& &
nt2A F71sbr] M e FA 2 3

EASHAE FAE 5 9129 ofd o

FEE vt gesiot

Aol ARJY AN 2DE A

stod A GFoiMe EdS ¥Y T

ol & F2EIYE 27 TH #L

289 d4FH H7E A5 A7

2 2

3)

1o op rfr (o lo
-~

b

BIaR|ESS|=2E M1236% 2000.12.

ZAR 2

B d7E adea Ad, ARBtATA
H(KEERC)Sl @7+ Agel ok} o] foiz
22 Wam 4o A=A

1. Saatcioglu, M., Alsiwat, J. M., and Ozcebe,
G., "Hysteretic Behavior of Anchorage Slip
in R/C Members,” Journal of Structural
Engineering, ASCE, Vol. 118, No. 9, 1992,
pp. 2439-2458.

2. FEE, f93), AEE, pEESE B F2ER
HE A7z ¥Add 47 FFAzFEHE =8
A, A4¥, 1%, 2000, pp. 35-49.

3. HeE, f93, AEE "EISIdEE o] 8% o
3 A2EIAE mzd vy 84" dFEE]
=84, 4204, 5-A%, 2000, pp.755-763.

4. %93k, F33, AEE, "YU 29 FEHEAHRE
2 F HESEg N AITAYE FAY uig
A 4" = zFeE =, A2E, 13, 1998,
pp. 79-92.

5. Shima, H., Chou, L., and Okamura, H.,
"Micro and Macro Models for Bond Behavior
in Reinforced Concrete,” Journal of the
Faculty of Engineering, University of Tokyo
(B), Vol. 39, No. 2, 1987, pp. 133-194.

6. Li, B., Maekawa, K., and Okamura, H.,
“Contact Density Model for Stress Transfer
across Cracks in Concrete,” Journal of the
Faculty of Engineering, University of Tokyo
(B), Vol. 40, No. 1, 1989, pp. 9-52.

7. Ozcebe, G., and Saatcioglu, M.,”Confinement
of Concrete Columns for Seismic Loading,”
ACI Structural Journal, Vol. 84, No. 4,
1987, pp. 308-315.

89



