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Experimental Investigation on  Seismic

Performances of Knee Joints for Monolithic
Precast Concrete Frame
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(1. College of Civil Engineering, Tongji University, Shanghai 200092,
China; 2. China Southwest Architectural Design and Research Institute
Co. Ltd., Chengdu 610041, China)

Abstract: Five full-scale knee joints of concrete frame with
HRB500 reinforcements were designed, and pseudo-static tests
were conducted. Seismic performances of two new kinds of
precast knee joints were investigated. Failure patterns,
hysteretic loops, skeleton curves, displacement ductility,
energy dissipation capacity, and ultimate bearing capacity
were analyzed. Besides, the calculation method of bending
bearing capacity of inclined section in knee joint were
proposed. The results indicated that all the precast specimens
were subjected to bending failure in the small range of the

WeRE H#5: 2018—06—05
BEEWE . “T=H"EFKE S &R (2016 YFC0701900)

beam end. There was no crack on the combined interface of
frame beams. Compared to the cast-in-situ joint, the precast
joints had a greater displacement ductility coefficient and the
hysteretic loops were chubbier. The displacement ductility
coefficient and ultimate displacement angle of precast joints
were from 2.54 to 3.66 and 1/29 to 1/26 respectively. The
ductility of specimens without extended column head were
greater than that of specimens with extended column head.
The average ultimate bearing capacity of precast specimens
was about 10% lower than that of the cast-in-situ joint, while
the ratio of calculation value to experimental value was from
0.62 to 0.71, still having a high safety degree.

Key words: monolithic precast concrete frame; knee joint;

pseudo-static test; seismic performance
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Tab.1 Main parameters of specimens
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Fig.3 Dimensions and reinforcement details of specimens(unit; mm)
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Tab.2 Test values of mechanical properties of steel bar

GBS fv/MPa fv/MPa E,/GPa 8/ %

C8 426 719 205 9. 77

D10 620 794 204 9. 83

D25 512 667 203 9. 25
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Tab.3 Test results of specimens at characteristic points
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Fig.13 Flexual capacity of inclined section

in knee joint
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Tab.4 Test and calculated bearing capacity values in specimens
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PK-1 305. 2 199.5 220 149 504 1128 303 641 5742 361 0. 70 0.71
PK-2 307.0  231.7 220 148 478 1132 302 634 5612 493 0. 70 0. 62
PK-3 302.6  200.1 219 149 504 974 303 642 5758 — 0. 70 0.71
PK-4 311.3  209.1 220 148 478 1164 302 635 5637 — 0. 68 0. 68
RK-1 346.2  208.7 219 149 488 — 302 625 — — 0. 62 0. 68
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