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Experiment on Force Performance of Concrete-filled
Rectangular Steel Tube K-joints

LIU Yong-jian', ZHOU Xu-hong®, LIU Jun-ping'
(1. School of Highway. Chang’an University, Xi’an 710064, Shaanxi, China; 2. School of Civil
Engineering and Mechanics, Lanzhou University, Lanzhou 730000, Gansu, China)

Abstract; The force performance tests of 6 specimens of concrete-filled rectangular steel tube
(CFRST) K-joints and 1 specimen of hollow rectangular steel tube (HRST) K-joints were carried
out, compared with Packer’s experimental results, the failure mode of CFRST K-joints and
influences on joints performance of joint gap were analyzed contrasting with HRST joints results.
The method to differentiate K-joint or Y-joint of CFRST was provided. The experimental results
show that yield-line failure mode of CFRST K-joints is not found, and the ultimate bearing
capacity of CFRST joints are improved. Like the HRST joints, the failure mode of tension branch
is punching failure mode or the effective width failure mode. If the bearing capacity of
compressive branch is enough, the failure mode of compressive branch is local transverse
compression failure mode of chord. When the ratio of width and thickness of CFRST K-joints is
large, the influences of joint gap for bearing capacity can be ignored, while the ratio of width and
thickness is small and joint gap is large, the influences of joint gap on K-joints ultimate bearing
capacity should be considered.
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Tab.1 Geometric Parameters of Test Joints

FERE | FERE | RERER ZHIEZE | CERE | ZRESE | 7SR
WRRRD | N L./mm 8 y
by /mm ho/mm | & to/mm FEJE by /mm | hy/mm | JEE 1 /mm g/mm
K0-¢c18 80. 0 80.0 0.0 0.8
KO0-c16 60. 0 60.0 0.0 0.6
2.75 750 18.18
KO0-c14 40.0 40.0 0.0 0.4
A K
K2-¢c18 100. 0 100. 0 2.83 20.0
LURENY
K2-028 4. 00 0 20.0 12.50
80.0 80.0 0.8
K4-c18 2.75 40.0 18.18
750
K4-¢28 4.00 40. 0 12.50
K1 0
K1C 4.74 114.0 13.42
1 000
K1X 50.9 51.1 6.32 0.4
K2 0
38.2 13.09
Yikie]h| Kz 127.2 | 178.1 1.86 1 000
Packer K3 0
. 57.2
K &Iy 5 K3C 1 000
13.42
K4 4.74 0
88.9 89. 3 7.60 19.1 0.7
K4C 1 000
K5 0
127.1 177.9 7.54 57.2 8.43
K5C 1 000
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Tab. 2 Failure Load and Failure Mode of Joints
T K Ao 4% FEIRTEN A 3T B DR J S R R it JIR 22 15 38 !
R 3 R R ) MR AL
NI/kN N./kN NI« Nt N./kN NI « Nt N./kN NI« Nt
KO0-c14 145 120 1.21 110 1.32 149 0.98 PS
KO0-c16 109 180 0.61 170 0. 64 289 0.38 CW*
KO0-c18 205 240 0. 86 231 0. 89 469 0.44 CW
Az K
K2-c18 185 240 0.77 231 0. 80 469 0.39 CW
YA A5
K4-c18 172 240 0.72 231 0.74 469 0.37 CW
K4-c28 179 354 0.51 238 0.75 578 0.31 CW
K2-028 171 354 0.48 238 0.72 (165) (1. 04) CW,CP
K1 260 332 0.78 411 0.63 (166) (1.57) CP
K2 224 335 0. 67 412 0.54 (169) (1.32) CcpP
K3 459 580 0.79 875 0.52 (290) (1.58) CcpP
K4 529 580 0.91 875 0. 60 (290) (1.82) CcP
Seik[ 6] K5 969 949 1.02 938 1.03 (569) (1.70) CpP
Packer K1C 361 332 1.09 411 0.88 341 1.06 PS
K A5 55 K1X 370 332 1.11 411 0. 90 341 1.08 PS
K2C 332 335 0.99 412 0.81 342 0.97 PS
K3C 814 580 1.40 875 0.93 814 1.00 PS
K4C 815 580 1.41 875 0.93 814 1.00 PS
K5C 1161 949 1.22 938 1.24 905 1.28 CW
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Fig. 4 Relation of Load and Displacement
in Field Test Branch
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