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Study of restoring force model on beam-to-column assembled joint

connected with partially unbounded bar

CHENG Weihong'?, XIAO Congzhen'?, TIAN Chunyu', LI Jianhui'"*
(1. China Academy of Building Research, Beijing 100013, China;
2. National Engineering Research Center of Building Technology, Beijing 100013, China)

Abstract: In order to study the seismic performance and restoring force character of beam-to-
column assembled joint connected with partially unbounded bar, two high-performance precast
frames were tested under low cyclic loading. The seismic performance indexes such as failure
phenomenon, hysteresis performance, skeleton curve, ductility and deformation capacity of
typical side-span beam-to-column assembled joints were studied and analyzed. According to the
experimental results and theoretical analysis, the moment-rotation skeleton curve model of four-
fold line joints was proposed, and the calculation method of each feature point was given. Based
on the analysis of the characteristics of the test hysteresis curve, the restoring force hysteresis

rule of the joint was constructed, and the restoring force model of the joint was formed with the
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skeleton curve. The results show that concrete damage in the joint area of the beam-to-column
assembled joints is relatively light under limit state. The integral working state of the joints is
good while the main yield concentrated on the connecting bar. A significant pinch phenomenon
and obvious rotational deformation slip of moment-rotation hysteresis curves of the assembled
joints indicates poor energy dissipation capacity. The ductility coefficients of the assembled joints
are between 3. 94 and 6. 21, and the maximum rotation angles of the two frames are about 1/58
and 1/53. The ductility performance and deformation capacity of the assembled joints are good.
The proposed joint moment-rotation skeleton curve model and restoring force hysteretic model are
in good agreement with the test results. The established restoring force model can be used for the
elastoplastic analysis of integral precast frame structure using this type of assembled joints.
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Fig.1 High-performance precast frame structure system
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Fig. 2 Detailed construction of key connections (unit: mm)
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Fig.3 Test scheme of rotation angle (unit:mm)
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Fig. 4 Damage morphology and rotation phenomenon of

assembled joints
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Fig. 5 Moment-rotation angle hysteresis curves of
typical side-span joints
TE 1) 5% Sl I, 5%V SR A i R 22 T AR 9 3 [a] 428 ik 1
sy R R T G s, XFARE RS
W R ER LS 2 e ERY S0
HEZR s T AU Pk H- 1 57 U ) 2L 4% Y B 1) K Sl PR 42
=2, Pt KT HEZE T 50H K2 HE 2875 5 19 1E
T e S M 8 22 5 85 O S 2%« T fE 5 T SRORE A L R
JEE L BRTGUAC B AR B Y T AR B A G
HH OGS 40 AT BR 7T 23 A 2 B < 3 2o SR A BB Rt )
FrIRE) T S U/ RN SR A IR R KA RCOR K L LR
6 (b) ], BE % A7 R4 RS T B2 IS S K A TR R 58 T A 4 )

b ) 2 29 RV A A BR AR SR Y R
fii 2N 7 Fr o . Al LU 9 05 09 1 1) TAF
P 8 S B LA XS R

A
v

(b) thALEH
Bo6 REAXPTRENER

Fig. 6 Rotation deformation of assembled joints
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typical side column joints
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Fig. 11 Comparison of moment-rotation angle skeleton

calculation model and test curve of joints
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connection joints
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and test results of restoring force of connection joints
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