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Influence of interface structures on shear performance of

precast concrete column joints

LIU Boyan, XUE Weichen, SUN Zhe
(College of Civil Engineering, Tongji University, Shanghai 20092, China)

Abstract: Shear tests were conducted on four precast concrete column joint specimens under the axial compression
ratio of 0. 4 in order to investigate the influence of interface structures on their shear performance. Four specimens
had different types of joints, including the grouting joint with rough interface, the grouting joint with shear keys,
the grouting joint with smooth interface and the composite joint with rough interface. The depths of the rough
interface, shear keys and smooth surface were approximately 6 mm, 20 mm and less than 2 mm, respectively.
Results demonstrated that all specimens failed in shear mode. The load-slip curves of the specimens could be divided
into four stages, namely the elastic stage, the slipping stage, the ultimate stage and the failure stage. The shear
stiffness of the composite joints was 6. 02~ 6. 76 times that of the grouting joints. The shear stiffness of three
grouting joints was similar, and the difference was nomore than 10.9%. The shear resistance capacity of the
composite joints was 1. 35~ 1. 85 times that of the grouting joints. And these of the grouting joints with rough
interface and shear keys were 33.5% and 14. 9% higher than that of the grouting joints with smooth surface. It
was concluded that the rough interface and shear keys led to superior shear performance. Based on the test results
and the data from the existing research, the analysis was conducted on the applicability of the existing calculation
methods for shear resistance capacity of joints. It was found that most existing methods gave conservative results
for the grouting joints with shear keys and the composite joints with rough interface, and part of them gave unsafe
results for the grouting joints with rough interface and smooth interface. Finally, taking the interface structures
into consideration, a calculation method for shear resistance capacity of precast concrete column joints was pro-
posed.
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Fig. 1 Interface structures of precast concrete column joints
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Fig. 2 Specimen geometry and reinforcement details
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Fig. 3 Interface structures of specimens
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2014)
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Tab.5 Comparison of the test results in this study with the calculated results from the codes and suggested method

AR /g (R

pERES Vi, /kN Viaer Vier Vin Vizs Veer Vip Vies Vi

Vi Ve, Ve, Vi Vi Vi Ve, Ve
JT-1 517 0 0 0. 80 0.91 1. 00 0. 82 1. 01 0.88
JT-2 594 0 0 0.70 0. 80 0. 87 1.19 0. 88 0. 88
JT-3 690 0 0 0.59 0.68 0.75 2.11 0.76 0. 89
JT-4 954 0 0 0.49 0.71 1.08 1. 00 0.55 0. 90
ST 0 0 0. 65 0.78 0.93 1.28 0. 80 0. 89

F6 E[5, 9, 10, 23, 24|HBERTRENIKBESHEHEERB WA ETEERI L

Tab. 6 Comparison of the test results in existing studies with the calculated results from the codes and suggested method
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HEsEHI0 8 0.51 0.22 1.13 0.23 0.80 0.20 0.68 0.22 0.83 0.22 0.25 0.24 0.25 0.24 0.25 0.24
S TR A a2 7 0.80 0.34 1.13 0.34 1.31 0.45 0.97 0.56 1.06 0.52 0.72 0.43 1.03 0.43 0.96 0.46
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Tab. 7 Suggested values for friction coefficient u of interfaces

ST P
T i % 0.72
WEIEK 0. 82
T A 7 2 1. 0A
HEES 1. 42
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BEHUBTRE N H HE 5 I A X e W 5. T
W, BBOTTER A SRR R, HARE
BCUF. JETBUA SCHR b R B B, R Ly
BRI T S AR 0 6T WLAR 6. WL,
BT R G T 2 T 4 2R SR RO R
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