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Reversed Cyclic Load Tests on Deep Beam-and-Exterior Column Joints

Dong-Woo Ko"* and Han-Seon Lee”
YHanbit Structural Engineering Co. Ltd., Seoul 152~790, Korea
2)Dept. of Civil, Environmental and Architectural Engineering, Korea University, Seoul 137-713, Korea

ABSTRACT The most common structural system for apartment buildings in Korea is adopted to combine structural systems: for
example, a moment-resisting frame will be used for lower stories and bearing wall system for the upper stories. This type of buildings
have soft and/or weak stories in lower stories, and it may lead to collapse of those buildings during the large earthquake. Reversed
cyclic load tests were conducted to estimate the performance and behavioral characteristics of deep beam and exterior column joints.
Experimental parameter is the amount of transverse reinforcement (designed by ACI code and Sheikh's procedure). The results of
this study are as follows: (1) The required transverse reinforcement of column designed by Sheikh's procedure requires 2.9 times
larger than that designed by ACI procedure. Large amount of transverse reinforcement increase the ductility of the column. (2) Most
of the lateral drift in the column is due to the flexural deformation in the joint and plastic hinge region and up-lift rotation. (3) Trans-
verse reinforcement in the exterior column shall be required not only in the hinge region but also in the joint.

Keywords : hybrid structures, reversed cyclic load test, column and deep beam joint, ductility
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Fig. 3 Strut-tie model for designing of exterior column and
deep beam
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Table 1 Design procedure of column
ACI procedure Sheikh's procedure
Ash = Ash,cY
Y =aY,7,
A ] 1
A, , = o.3shc( £ _ 1)f£ 20.09shcf£
’ Aen 7S,y b
N, ' 2
v, = 0.17(1 +ﬁ/’;_)f;bwd Ay, = 0.3(200)(700)(_ﬁ@)___2—1)Z—ﬁt = 964 mm’
g (800 — 100)> /392
_ 8,397,000 i
= 171+ 2RI ) Ao As00)(T00) x 107 | 4~ 0.09(200)(700) 24 = 045 mm’
= 1,042kN >V, = 289kN Y, = 1+ 132/’
b \
Ay min = 0.35735 Py = (0.85£)(d,~A) +f,(4,) = 16,942
830 200 P/P, = 3,846/16,942 = 0.227
- x 200 _ 3
= 035—5g— = 165 mm ¥, = 1+13(0227)" = 1.0
1.15
_ ) Aot
Yy = 55— = g = 049

Ay = (A, ()Y (Ty)
= 964 mm>x 1 x 1.0 x 0.49 = 472 mm’

o : parameter that accounts for the confinement efficiency including configuration and the lateral restraint provided to the longitudinal bars, s : sthe
spacing of shear reinforcement, %, : length of one side of the perimeter tie, A, : total cross sectional area of rectilinear lateral steel, Yp: parameter
take into account for effect of axial load level, Y : parameter take into account for the section ductility demand, P,:ultimate load capacity,
Uy curvature ductility factor (1<, <8:low ductility column, 8 <p, < 16 : moderate ductility column, 16<p,<20: highly ductility column)
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Table 2 Detail and experimental parameter of specimen (1/2.5

scaled)
Design procedure ACIT ( Sheikh
Longitudinal reinforcement 20 D10(Sb40)
Transverse reinforcement o4 @80 D5 @80
Yield Sf;i}r‘c;’;zinmrse 294 MPa 392 MPa
Column size 320 mm x 320 mm
Axial force of column 206 kKN
Symbol of specimen EXT A-1, 2 | EXT $-1, 2
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Fig. 5 Experimental setup
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Fig. 4 Concept for experimental setup

(b) Strut-tie model
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Fig. 6 Hysteretic curves between lateral load and drift in
exterior column
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(b) Crack pattern

Fig. 14 Fracture and crack patterns of EXT A-1
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