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Experimental Investigation on Shear - Bond
Mechanism and Strength of Composite Slabs
with Steel Profiles

SHI Xiaoyu,, CHEN Shiming, QIU Zihao
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: In most cases, strength of composite slabs is
governed by shear-bond failure at the sheeting-concrete
interface. Considerable improvement of longitudinal shear-
bond load carrying characteristic is acquired for composite
slabs with end anchorage. However, current design
procedures to assess the shear— bond strength, such as the
m-k method and the partial connection method (z,), are not
considerate for the influence of end anchorage. Thirteen full
scale simply supported composite slabs were tested by varying
the influence parameters like span length, slab depth, shear
span length and the end anchorages which was provided by the

steel headed studs. Based on an analysis of deflection, end slip

YR H A 2011—-03—11
HEWH: BEREHABEESTHE (51078290;50678132)

and the distribution of strain of the cross section, the shear-
bond failure mechanism of composite slabs is revealed. In
terms of the internal force and deformation relationship, the
sheeting-concrete interface longitudinal shear force is revealed
in the term of vertical shear force. The test results were
Based on the
ultimate shear-bond state, a simplified method is proposed for
7, method. The method has been validated and the results
predicted by the simplified method agree well with the test

appraised using present design procedures.

results.

Key words: composite slabs; end anchorage; failure

mechanism; shear — bond strength; improved method
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Tab.1 Groups and details of tested composite slabs

48 B R By S [
L/m d/mm ts/mm (F—ME
1 2.5 135 410
2 2.5 135 725
3 2.5 135 950
4 4.0 135 1 000
5 4.0 135 1 000
6 4.0 135 1 500
7 2.5 165 625
8 4.0 165 1 000
9 2.5 135 625 4T 1019
10 2.5 165 625 4T 1019
11 2.5 135 625 4T 2019
12 4.0 135 1 000 4T 1019
13 4.0 165 1 000 4T 1019
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Fig.2 Test specimens(with end anchorages) (unit; mm)
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Fig.3 Load— deflection curves of specimens
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Fig.4 Typical load — end slip curves of specimens
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Tab.2 A summary of test results for load

carrying capacities

R BRARE T M,/

M,/M, R

i
dn

P./KN  M,/(kN+m) (kN-+m) b
1 56. 45 11. 70 27. 20 0. 430 T
2 35.00 12. 82 27. 20 0.471 T
3 24. 81 11. 92 27. 20 0. 438 FEHE
4 40. 86 20. 43 27. 20 0.751 Wt
5 31. 24 15. 62 27. 20 0.574 Wt
6 30. 03 22. 87 27. 20 0. 841 FEHE
7 48.52 15.16 37.33 0. 406 Wt
8 33.97 16. 99 37.33 0. 455 Wt
9 84.53 26. 42 27. 20 0.971 T
10 91. 28 28.52 37.33 0. 764 FEHE
11 85. 92 26. 85 27. 20 0. 987 FiE P
12 47. 49 23.75 27. 20 0.873 T
13 60. 91 30. 46 37.33 0. 816 Wt
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Fig.5 Failure formations of specimens
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Fig.6 Load— strain relationships for slab 5
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span length for slab 5
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Fig.10 Relationship between longitudinal shear force

and vertical shear force at supports
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Tab.3 Comparisons of longitudinal shear resistance

obtained from various calculation methods

-~ N./kN 7u/MPa N, /kN
RBE RBE mk BRE o«
1 49,97 15.34 0.052 0.030 0.117
2 72.02 27.87 0.123 0.035 0.104
3 57.83 17.74 0.081 0.018 0.101
4 154,76 143.68 0.131 0.136 0.100
5 124.11 62.07 0.103 0.059 0.100
6 153.34 200. 82 0.092 0.132 0.096
7 103.51 41.06 0.130 0.058 0.107
8 116.32 58.03 0.093 0.055 0,100
9 154.76 90. 22 0.302 0.127 0.212 82.74 62.35
10 143.16 103. 41 0.253 0.145 0,212 39.65 62.35
11 158,47 152,57 0.311 0.214 0.212 86.45 124.7
12 157.95 124. 42 0.196 0.118 0.159 33.84 62.35
13 206.18 120. 38 0.163 0.114 0.159 89.86 62.35

4.4 EZRBHHEAARTEREHELES
BT TR AR B 7S T 2 A b T 1
R 15075 , X2 (15) BEAF S 0, 48 e B B 0. 1
FERE PO R BE 5 i, 2 B TS R AR )
M= g fy A2/ Yy + 7 M (18)
SRy il g, M H AR 5 TR L LA
BB AR I R B £, MARBUR RIS A, B
PRI AR AT T 55 M 780 0 0 ) 98 M A 0 25
5. 7 W AR BRI R B0 ARYE EC 4 BULL 1,
SR ) 6 0 400 T 48 B 9T R B g A
o s ORI SR H Lo/, B Bl o B A
YR B FE B AR AT R B g A g EEUUR

EILR 4.
x4 HEARHIE

Tab.4 Recommended values for reduction factors

ey 2
B Lo/dy=0 0<Ly/dy<15 Li/dp—15
ToHGFRAEE 0. 30 0 0. 043 3Ls/d, 0. 65
F5nERaE 0. 65 0. 40

B FE SR RIS R E ) B R IR 5.
3ok T LA AT BRI 4 R AT T 1
B GERR IR L g A g BB BUBE L AT
FHAAREGRE. X 0BG RS SRR T RSF

®5 MHFEMRBERITLE

Tab.5 Comparisions between revised method and
test results
W M
g ome R it myM
n 7 E R

1 0.30 0.18 11.18 11.70 0. 96

2 0.30 0.32 12.61 12.82 0.98

3 0.30 0.42 13.62 11.92 1. 14

4 0.30 0.44 13.85 20.43 0. 68

5 0.30 0.44 13.85 15.62 0. 89

3L 6 0.30 0.66 16.11 22.87 0. 70
R 7 0.30 0.21 14.52 15.16 0. 96
Gro#) 8 0.30 0.34 15.82 16.99 0.93
9 0.65 0.40 23.03 26.42 0. 87

10 0.65 0.40 29.61 28.52 1. 04

11 0.65 0.40 23.03 26.85 0. 86

12 0.65 0.40 23.03 23.75 0. 97

13 0.65 0.40 29.61 30.46 0. 97

SCER[6] A-1 0.65 0.40 30.06 31.50 0.95
Gro#l) A-2 0.65 0.40 39.01 42.90 0.91
1 0.30 0.18 6.76  8.90 0.76

2 0.30 0.19 6.85 9.13 0.75

SCERL7] 3 0.30 0.21 6.94 8.99 0.77
Gro#) 4 0.30 0.47 8.29 9.61 0.86
5 0.30 0.53 8.58 12.79 0. 67

6 0.30 0.64 9.15 9.42  0.97

B-075-150-7-0  0.30 0.30 29.84 34.82 0.86

SCHR[8]  B-1-150-6-0 0.30 0.26 38.74 45.10 0.86
(HO#D)  B-1-170-6-0 0.30 0.13 41.36 55.40 0.75
B-075-130-8.1-0 0.30 0.35 26.18 29.43 0.89

5 4it
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