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Study on shear performance of steel-GPC interfaces with studs
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(1. School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Fuzhou Technology Innovation Center of Green Construction and Building Industrialization, Fuzhou 350118, China)

Abstract: To study the shear performance of steel-geopolymer concrete ( GPC) interfaces with studs, four
groups of push-out tests were carried out. The mechanical properties including damage mode, load-slip
curve, shear capacity and ductility were analyzed to obtain the effects of concrete type, compressive strength
of GPC and diameter of stud on the shear performance. The test results show that the specimen studs in GPC
exhibit shear damage, which is consistent with the specimens of studs in ordinary concrete ; the shear bearing
capacity of studs in GPC is similar to that of studs in ordinary concrete, and the shear stiffness is low, but
the ductility is good; increasing the compressive strength and diameter of studs embedded in GPC can
effectively improve the shear bearing capacity and stiffness of studs. Finally, based on the measured results,
the shear bearing capacity calculation formula and bond-slip principal structure model of steel-GPC connected
by studs are proposed.
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Tab.1 Parameters of specimens

Y5 BEEHER d/mm f,/MPa
GPC50-13-1 GPC 13 50
GPC50-13-2 GPC 13 50
GPC50-16-1 GPC 16 50
GPC50-16-2 GPC 16 50
OPC50-16-1 OPC 16 50
OPC50-16-2 OPC 16 50

i 521 %
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i TR EE 2 AY d/mm f,,/MPa
GPC70-16-1 GPC 16 70
GPC70-16-2 GPC 16 70
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Fig.1 Dimensions of specimens (unit: mm)
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Tab.2 Mix proportion and mechanical properties of concrete

Bl ot/ (kg + m™)

RAE T2
R OKR) R B K 8 f e I E,
OPC50 166.3 - - 350.6 6773 12043 5581 3791 35142
GPC50 306.0 417.1  139.0 - 6747 12431  59.72  41.57 24760
GPC70 306.0 3893 166.8 - 6747 12431  69.62  46.45 27 850
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Tab.3 Mechanical properties of steel

R f/MPa  f/MPa  E/MPa o,
14 mm A1 420 562 194 774 0.286
16 mm 24T 484 552 209 333 0.301
13 mm 1847 411 463 199 000 0.297
10 mm H455 366 507 171 325 0.243
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Fig.2 Test set—up
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Fig.4 Load-slip curves
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Fig.5 Effects of different parameters on mechanical performance of studs
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Tab.4 Experimental results

I P /kN P, ./kN 6,/mm &, /mm

GPC50-13-1  91.51 6.08

89.45 6.14
GPC50-13-2  87.40 6.20
GPC50-16-1 112.40 7.10

110.79 6.99
GPC50-16-2  109.18 6.88
OPC50-16-1 109.12 3.20

108.38 4.08
0OPC50-16-2  107.65 4.96
GPC70-16-1 115.30 5.85

117.87 5.05
GPC70-16-2  120.45 4.25
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Tab.5 Calculation formula of stud shear bearing

capacity in different codes
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Tab.6 Calculated values and experimental values of standard formula of different countries
95 P, /kN P,/kN P /kN P .,/kN P./kN a, a, a, a,
GPC50-13-1 35.01 38.96 46.37 43.02 87.40 0.401 0.378 0.531 0.587
GPC50-13-2 35.01 38.96 46.37 43.02 76.15 0.46 0.434 0.609 0.674
GPC50-16-1 62.27 69.13 82.72 77.68 103.53 0.570 0.531 0.758 0.597
GPC50-16-2 62.27 69.13 82.72 77.68 109.18 0.601 0.56 0.799 0.629
GPC70-16-1 62.30 71.89 82.72 77.68 115.30 0.540 0.519 0.717 0.565
GPC70-16-2 62.30 71.89 82.72 77.68 120.45 0.517 0.497 0.593 0.541
YiE - - - - - 0.515 0.487 0.668 0.598
J5 % - - - - - 0.067 0.062 0.096  0.043
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Fig.6 Comparison between calculated value and measure

value of bearing capacity formula of each stud
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Fig.7 Comparison between formula prediction and measured results of load—slip curve
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