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Experimental Study on Seismic Behavior of
with
Grouted Sleeve

Precast Frame Column Vertical

Reinforcement Spliced by
Lapping Connector

YU Qiong, KUANG Xuan, FANG Yongqing

(Research Institute of Structural Engineering and Disaster Reduction,

Tongji University, Shanghai 200092, China)

Abstract: In order to study the aseismic performance of the
precast column connected with the new type of slurry anchor
connection, a cast-in-place columns and two prefabricated
column specimens, in which longitudinal reinforcement were
connected by type I and III grouted sleeve lapping connector
respectively, were designed for quasi-static test on the basis
of the type I and III sleeve joint connection. The test
phenomena show that the initial horizontal cracks of the cast-
in-place column appear at the root. Because the vertical strain
of the concrete is restrained by the sleeve, the initial
horizontal cracks of the precast column appear on the top of

the sleeve. In the limit state, the crushed part of the cast-in-
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place columns is long and the crushed part of the precast
columns is short. The test results show that the cracking load
and yield load of the precast column are slightly larger than
the cast-in-place column, and the ultimate load of the precast
column is higher. The cracking load, yield load of the two
different types are almost the same, but the displacement
under the ultimate load, ultimate displacement and ductility
coefficient of the precast column are larger. Due to the stirrup
encryption in the range of the sleeve of the precast column,
the energy dissipation of the precast column is slightly better
than the cast-in-place column. The strain of steel bar on the
upper and lower parts of type I and type III sleeve is basically
the same, so both of them can perform well in transferring

the stress.

Key words: precast frame column; pseudo-static test; lap
connection; deformation and ductility; energy dissipation
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Fig.1 Forms of grouted connection joints of reinforcement bars
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Tab.1 Casting method of specimen and connection form
of vertical steel bar
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Fig.2 Details of test column reinforcement(unit: mm)
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Fig.4 The assembly process of concrete frame columns
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Tab.2 Mechanical parameters of reinforced bar
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Fig.5 Test setup
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Tab.3 Energy dissipation E and equivalent viscous
damping coefficient D at the limit state

R_ E Ei/E; D D;/D,
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Tab.4 Comparison of horizontal force in different loading conditions kN
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Tab.5 The deformation of the major phases of the specimen

R Acr/mm(fer) Ay/mm(8,)

i

Ap/mm(p) Ay/mm(Gy) ©
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1E[] )
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18.76
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4 6.47 6.49  6.48
71 fits

fi#fM 1/263 1/262 1/262 1/94

18.155 21.95 26.27 24.11 66.26 42.51 54.385
1/77

3.78 2.27 3.00

1/65 1/71  1/26 1/40 1/31

Y71 fi% 7.04 3.8 5.42
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17. 21
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12. 29
1/138
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1/115
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S— ik 7.34 8.22 7.78
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4. 39
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Tab.6 Tangent stiffness of specimens in different
characteristic points (Unit; kN + mm™*)
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Fig.15 The strain hysteresis and skeleton curves of steel bars above and below the I type sleeve in YZ1
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Fig.16 The strain hysteresis and skeleton curves of steel bars above and below the III type sleeve in YZ2
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R 7R YZ1 WAEIRZS AL F Z PR 327 £ £
BT REAE R 8~3R 9 43N YZ2 (RS T2
P FN A2 A T 7 TIT 70 2 i 8 ) iy A8 % 357 1
I~16 AN AR . “ — " RAIEERET ER M
®TOBERSATF YZ1 SHNAMZEN ] RERGEEN

T(x107°)
Tab.7 The transverse strain of the tension and
compression of type I grouted sleeve in YZ1 at
the peak state ( X 107%)
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Tab.8 The transverse strain of the tension and
compression of type I grouted sleeve in YZ2 at
the peak state ( X 107%)
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Tab.9 The transverse strain of the tension and
compression of type III grouted sleeve in YZ2 at
the peak state ( X 107°)
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