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An Experimental Study on the Behavior of

Exterior Beam-Column Joints with Steel Fiber Reinforced
High Strength Concrete Subjected to Cyclic Loads
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ABSTRACT

The objective of this study is to investigate the hysteretic behaviors of exterior beam
-column joints with high strength concrete(f’c‘:.IOOOkg/cmz) subjected to cyclic loads. Four
exterior subassemblages scaled down about 60% were tested, whose variables were with/without
shear reinforcements and with/without slab and spandrel beams. Hoop bars and hooked steel
fibers were used as the shear reinforcements.

The test results showed that using hooked steel fiber reinforced concrete with volume ratio

1.5% at beam-column joints was very effective to resist shear stress due to cyclic loads.
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Table 1. Material properties of concrete Table 3. Design of test specimens.

proportion by uamt Specimen name J1 J2 J3A 13B
concrete | W/C| S/al slump weight (kg/m”) v Sp
type %) L (%) (em) wlcl s G Tsp (%) ] (%) section{mm) | 250 X 250 | 250 x 250 | 250 X 250 | 250 X 250
deformed
HSCY | 30 | 45| 20 | 183 54¢{ 7349 00s1] 61 | 0 | 15| |COlmA bar 8-D19 | 8-DI9 | 8-DI9 | 8-DI9
SFHSC™'| 30 | 60 [16-19 | 183 | 548[ 9799 [ 6382 61 | 15| 28 hoop D10@150|D10@150) D10@150{ D10@150
‘! ‘High-Strength Concrete , *:Steel Fiber High-Strength Concrete section(mm) | 300 X 200 | 300X 200 | 300 X 200 | 300 X 200
“:Silica Fume . ""Volume ratio of steel fiber Beam | deformed | 4-D16 | 4-D16 | 4-D16 | 4-D16
m)1SupemlasLicizcr'polyca.rboxylic acid bar 3-D16 3-D16 3-D16 3-D16
hoop D10@100(D10@100{D10@100|D10@100
Table 2. Measured strength of concrete . thick(mm) ~ N N 80
(kg/cm®)
. width(mm) - - - 1200
trength . - . Slab _ _ _
Ve Comp. Splitting curing top. bar ¢ 6@150
specimen (%) strength tensile method bot. bar Z - _ 4 6@150
JL, J2 0 947 60.8 in air S section{mm) - - - 300 X 200
13A 15 951 B in air *(Ii)?eri deformed R = _ ?—Dls
B3A | 15 970 9.2 in water | | beam |22 3“%16
138 0 970 98.2 in air hoop - . —_[DIOG100
J3B 15 993 105 in_water Joint renforcement | None Hoop Steel Steel
3B | 15 1008 115 in water D10675)| Fiber | Fiber
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Fig 1. Detail of Specimens
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Fig 3. Loading History
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Fig 4. Hysteretic Loops of specimens
(LLoad vs. Displacement)
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Fig 5. Hysteretic Loops of specimens
(Load vs. Shear Strain )
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Table 4. Summary of test results

Specimen .
name il J2 J3A J3B

yield load +cycle +8.1 +8.1 - +14.7

Pytton)  |-cyele -6.0 -6.1 - -7.3
yield defl. +eycle +14.5 +13.6 - +30.0

Aylmm) [-cycle| ~134 -130 - -10.5
max. load |*cvele]  +8.72 +8.73 +6.3 +16.1

Prlton) | -cycle -6.6 -7.2 -5.6 -80

Failure Mode sy FCH™ FCH FCH
‘,“ SJ] : Shear failure of Joint
¥ FCH: Flexural Compression failure of plastic Hinge J3B-Spandrel beam J3B-Column face J3B-Slab
3 J3A AEAe A4F 279 Q‘-]-f_f—oﬂ o] €] (actuator) Fig 6. Typical crack pattern of specimens
JZ_Z_} %%gi o _zl__d_ 0] S‘J’%‘Q T A {;q u oﬂ at final loading stage

HAddE 10mm, HEF A3 vf% 02mme] &44E AU o9} o] &4 W APAE 39
37 & oldstFor dYS AANEY 29 4-cot FL T-HAFTHE Ao HA WHHe] J1, J2
A A vste oF 30% A% FAHJoH 64,704 BHIHA Fa A olHAFS EA HIF
BH BAYER R7EL Folde AW=gRyt e 3B A¥Ae sHE-71F HAAHANN F
dde] 218g BHon, dF-vaAg v SdE F2oF Qe H(H)WFer Hd ol
80%Z7HE RHom 44,74 WE e Azt A9 it

32 e ddugs

oy

1% 59 SE-ATREE TAE uw QYR VgRAL] gk JI AYAY WP gol 34,001
o= Zou} 1 o|F WES WunHz o|ATdol BANAN FAY PuAYEe) /g volu g
o MRS WRAY 2 WAL W A

A WEee deugee AU 518 B
A1 wde] Dalo] F3) Fopq ABAFE
o AvEe qUn Aee L F vk

Z #gel o] E3pn B 2AdRA] FH7 H=
Aok HIARE AHFE BAT JBA AgAs g
& RAETREAN ¥

(&
L)
X
N
i3
a2
L
£
3
5
0
o
{

&

4. 4E

ojaby o] &7 E7L o 1000kg/em’e] TR E TAYE A2H-71F JPRE NEAY Y
Ay g e ZES AT
D E-71% HEFE 18 derisa gks 73-"r 34,87 ¢AAHA 1HAEE 7W
g &tz geEy 98 Z3E 18 “41 gdrzel gasittn Atrd

o

—_

2) B-71% HIRE TEDANS AHY Vi=15% 2 BASHAE A HIEe Adulge) AaA sy
= UH’T‘ ot 2 el olHAAFEE A& F Udn LL%BL E3 dAdsEY E87 3~49 wie
AR S Vel0%olst2 748 £ 9 Roz AIgdn.

L aEH

1) Tang Jiuru, and Yan Yongcheng “Seismic Behavior and Shear Strength of Framed Joint
Using Steel-Fiber Reinforced Concrete” ASCE, Vol. 118, No.2, February, 1992, pp. 341~358.

2) Ioan Olariu, Adrian M. JToani & Nicolae Poienar “Seismic behavior of steel fiber concrete
beam-column” Earthquake Engineering, Tenth World Conference, 1992, pp. 3169~3174.

568 sl 10797 10U 7 aSNEs] =Y



