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Experimental Study on Static Performance of
Embedded Channel
Concrete Beams

Joints of Precast

GUO Xiaonong, GAO Shuyw, BUI Tienngoc, LUO Xigoqun
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Embedded channel joint of precast concrete beam is
a new type of joint system which can be applied to
prefabricated energy dissipation and seismic reduction
systems. Static bearing tests of 12 specimens were carried
out, which considered the influence of the length of the
embedded channel steel, the stirrup spacing, the cavity in the
midspan of the beam, and the eccentricity of the channel
steel. Two kinds of failure modes were obtained. the lever-
out of the channel steel and the crushing of the beam-end
concrete. The test results revealed the following: the bearing
capacity of the joint increased with the increase of the length
of the embedded channel steel; stirrup densification could

significantly improve the bearing and deformation capacity;
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the cavity in the midspan of the beam had little influence on
the bearing and deformation capacity of the joint; the
eccentricity of the channel steel led to the additional torsion,
which lowered the capacity of the joint. Finite element models
(FEM) were established,
comparing the test results and the FEM results, which has

and they were verified by

built a solid foundation for further research.

Key words: prefabricated structure; precast concrete beam;

beam-end-joint; embedded channel steel
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T e8@ 10050

L = 1=
a WA HFE (mm)

2 EERERA

Details and pictures of specimens

Fig.2
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Tab.1 Information of Specimens

- S
= : = L/mm mm mm -
A100-1 3M24 IE4E 25b 100 0 100 i
Al00-2  3M24 IE4E 25b 100 0 100 i
A200-1 3M24 L 250 200 0 100 b
A200-2 3M24 L 250 200 0 100 b
A300-1 3M24 IE4E 25b 300 0 100 i
A300-2 3M24 Ll 25a 300 0 100 b
B200-1 3M24 IE4E 25b 200 0 50 i
B200-2 3M24 IE4E 25b 200 0 50 i
C200-1 3M24 IE4E 25b 200 0 100 A
C200-2 3M24 L 250 200 0 100 A
D200-1 3M24 L 250 200 20 100 b
D200-2 3M24 IE4E 25b 200 20 100 i
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Fig.6 Strain arrangement of steel reinforcement
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Tab.2 Material properties

oy VMR GOREEE/ DURHE/ SRR
MPa MPa MPa MPa
TN 325. 57 558. 80 / 205 715
LN 475,01 680. 17 / 202 218
Eiyii] 540, 14 756. 48 / 216 440
R+ / / 29. 10 33776
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Fig.7 Failure modes of tensile sample
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Tab.3 Test results

BHRS [N P1/kN P3/kN P3/kN P./kN Dy/mm
A100-1 B A R, AR 100 150 180 232.7 18.79
A100-2 A BE L R e T 100 150 190 234, 3 22. 86
A200-1 PRAWIRE L R, AR R0 80 230 260 291, 7 38. 83
A200-2 PRAWIRE L R, AR R0 80 230 260 293. 3 34,53
A300-1 B4 R L R P A B 1% sl 100 260 290 331.5 27.52
A300-2 BV IR AE - RRE G i BE S B, AN B B EE ) 100 250 280 318.0 44,94
B200-1 AR EE T BT RN . fE A Bl BB Fs3h 80 350 — 419.5 42. 92
B200-2 AR EE T BT RN . fE A Bl BB Fs3h 80 340 — 422, 2 44, 86
C200-1 AR EE 4 R, FE A B B A 80 260 - 279.7 29. 60
C200-2 RAIREE T W, AR R 053] 80 250 — 280. 1 26. 67
D200-1 RAIREE T W, AR R 053] 90 240 270 283. 4 25. 87
D200-2 AR EE 4 R, FE A B B A 90 250 270 282. 3 23.49
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Fig.8 Failure modes
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