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ABSTRACT

An experimental study was carried out for beam-column joints composed of RC column and RS beams. The
purpose of this study is to examine the inelastic seismic behavior for the RC-RS connection. Two interior and one
exterior beam-column assemblies with variable moment ratios were tested. Experimental results showed that strength
and deformability except stiffness were satisfactory. It is considered that the lack of stiffness was due to the slipping
of steel beam from RS beam. The behavioral characteristics of the RC-RS connection were evaluated according to the
guideline suggested by Hawkins et al. Nominal strength at 5 %6 joint distortion was not satisfactory, but all the other
requirements, such as strength preserving capability, energy dissipation, and initial stiffness and strength ratios after
peak load, were satisfactory compared with the guideline. Thus it was concluded that the RC-RS connections can
maintain ductility with excellent energy-dissipating capacity if being provided with appropriate reinforced structural

system such as RC core wall for the initial lateral stiffness.
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Table 1 Comparison of ACI 352 and Japancse
seismic guidelines

Guideline ACI 352 Japanese guidelines
Vi=T+T -V,
. h Vi=Tu+Tp—V,
lomt stear) 7,= Ayaf, V.=
force for Iy ML ML
desi = e T bz b
sign |V =7 A+
L.+L .
Sheat
strength of|  V,=ANf .-k Viu= k¢ F;b;D;
joint
Beam-
column M, =14
moment M, =
ratio
) ) Ay, - max n= (5.360—-2.82)
Tr;zlen_st\)/ersc (0,3311[7;:( I?”Z”)' x(0.437 Py, +0.873)
A vmsn s dra) P, >0.003
Lateral force
AEn
Emax
B E: s C
0.75Ems| /i 7 '
' 7/
///// *
P ¥
Y B “ Drift angle
/./ / . 5,005 ;"':0-035
. £ -/
A\// £ D
Fig. 1 Acceptance criteria(by hawkins)
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Fig. 2 Details of MTI~1 specimen

Table 2 Specifications of specimens

Specimen MTI-1 MTI-2 MTE-1
Joint shape Interior Interior Exterior
Sec. BxD=480 mmx>480 mm
Col. | Long. bar | 10-D22 | 6-D19 | 10-D22
Hoop D10@100
Sec. BxD=330 mmx580 mm
Beam | Long.bar 4-D19 + 2-D19
Cross beam| Steel beam (H-350x175x7x11)
Joint Hoop D13@60
Axial force 92.2 tonf(0.1Af".)
%ﬁ% 14 1.0 28
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Table 3 Test results of concrete strength

N Design strength Test result
Specimen (I%,czf/cm )g (kgf/cm®)
MTI-1 400 527
MTI-2 400 676
MTE-1 400 540

Table 4 Test resuits of steel and rebar

. Yield Tensile |Modulus of Elong
Specimen strengtkzl Strength Elastlcuzy (%) :
(kgf/cm?) | (kgf/em?) | (kef/em?)
D10 3528 5479 1.71x10° 175
D13 4186 5701 1.84x10° 19.9
Rebar | DI6 | 4310 6474 1.66x10° | 146
DI9 | 4444 6719 1.75x10° | 189
D22 | 4227 6712 2.02x10° | 189
Steel | 11 4784 6037 2.20x10° 23.8
plate | 7 4340 5082 2.01x10° 22.2

Fig. 3 Setting of specimen
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Table 5 Theoritical and experimental strengths
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Expected strengths(Qe)(unit : tonf) Ex(per;'?xer}tgl resltl)lts
Specimen Qu){unit : ton Qv/Qe Failure mode
Moment | Shear of | Moment of | Shear of int' | Positive(+) | Negative(-
of beam beam column column Joint ositive egative(-)
MTI-1 16.4 69.2 28.8 235 26.7 19.3 18.7 1.16 Beam failure
MTI-2 16.4 69.2 206 235 26.7 18.9 184 113 Beam and joint
MTE-1 16.4 69.2 52.0 424 40.3 21.7 216 1.32 Beam failure

* The joint strength is calculated by nominal shear strength of ACI 352(Type 2).
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Fig. 5 Maximum strength in each rotation
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Table 6 Shear stresses of joints at vielding of beams

SH—

Guideline Nominal shear stress (kgf/cm”) L En=16.4 tonf a
Interior joint Exterior joint : 1% b B
ACT 352(Type 2) 106 80 ' SR o
Japanese seismic T !
design guideline 106 “ ] |
5 1
E ! ;
_ 1
Table 7 Theoretical shecar strengths at yielding of - 0 1 0.0025 O‘OO?O 0'00(5
beams 1
Column Joint Modulus of M
— — MTI2
o shear Shear | PCAr SUESS | oy Ej=16.4tonf g — . - MTE1
Specimen of ]omt e
force force vilkgf/em?) stress . . — - ~Nom. Str.
Veltonf) | Viltonf) | V18 T 9
Vbl as 105 54 27 Rotation(rad)
MTE-] 164 =05 > 15 Fig. 8 Evalgatlons 2f lateral strengths in
rotation 0.5 %
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