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Experimental Study of Longitudinal Shear Capacity of Lightweight
Aggregate Concrete Composite Slabs with Profiled Steel Sheet
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Abstract: Tests of longitudinal shear capacity of seven lightweight aggregate concrete composite slabs
with profiled steel sheet are conducted to study influence factors and computing methods of longitudinal
shear capacity of the composite slabs. The results show that shear capacity is higher for the thicker com-
posite slabs and the smaller shear span and transverse shear reinforcements in the composite slabs. Mo-
reover, parameters for the m-% method and the partial shear connection (PSC) method are determined
for predicting the longitudinal shear capacity of the composite slabs based on test results, in which the
shearing bond coefficients m and # gained from this study are more suitable for predicting the longitudi-
nal shear capacity of the composite slabs than ones from other documents, and the longitudinal shear
bond strength is linearly associated with shear-span ratio. The results provided by these two methods
have a good agreement with those obtained from tests, and provide references for the design of light-
weight aggregate concrete composite slabs.
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Fig. 1 Cross-sectional dimension of steel sheet
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Tab. 1 Geometric characteristics of cross section and mate-

rial properties of steel sheet

M/ WA/ AT EA ) BRI/ R/

mm mm’ cm’ cm® MPa

1.2 1200 142. 01 36.98 390
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Fig. 2 Shear structural measures of composite slabs
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Tab.2 Parameters of specimens

s s RIS B ORI KE KT/ TR EE+

o oa/ B b L/ Wi/ Ly
= mm X mm

mm mm [ mm mm mm fea/MPa

BW1 450 151 4.0 694 2800 P6@300 ¢16X120 41.4
BZ1 450 152 3.9 692 2800 ®6@300 ¢16X120 41.4
BZ2 900 150 8.0 695 2 800 J @16X120 41.4
BZ3 675 150 6.0 686 2 800 It @16 X120 41.4
BZ4 450 149 4.1 690 2 800 R @16 X120 41.4
BZ5 675 132 7.2 693 2 800 " P16 X120 41.4
BZ6 450 129 4.9 689 2 800 ¥ P16 X120 41.4
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(b) Interface slip
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Tab.3 Experimental results of specimens

- P./ P/  Puys/ P, V,=P,J2/ M,/ M,/ M./ P/ P/ fu/ s/

kN kN kN kN kN (kN - m) (kN + m) M, P, P, mm mm
BW1 22 - 86 129 64.5 29.03 46.17 0.63 - —  29.43 2.83
BZ1 24 43 79 128 64.0 28. 80 46.17 0.62 1.8 3.0 32.13 2.59
BZ2 9 15 28 46 23.0 20.70 46.52 0. 44 1.9 3.1 29.50 2.42
BZ3 12 15 33 66 33.0 22.28 46.52 0.48 2.2 4.4 43.53 3.82
BZ4 24 24 55 105 52.5 23.63 46.52 0.51 2.3 4.4 43.79 4.31
BZ5 9 15 30 60 30.0 20. 25 37.16 0.54 2.0 4.0 44.50 3.41
BZ6 17 17 40 90 45.0 20. 25 37.16 0.54 2.3 5.3 45.46 4.15
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Fig. 11 Regression curve of composite slabs
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Tab.4 Results of longitudinal shear bond strength

%5 S5 L z./MPa
BW1 4.0 0.437 0
BZ1 3.9 0.429 6
BZ2 8.0 0.083 6
BZ3 6.0 0.138 0
BZ4 4.1 0.2359
BZ5 7.2 0.137 4
BZ6 4.9 0.200 4
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Fig. 13 Regression curve of longitudinal shear bond

strength

Iy PNFEIR mek ¥k (K (1) Al PSC ¥ (K (2~
ST RAL S B i AR £ T4 BZ2~BZ5 4k 55
VIR AT HAE SR L2 5. &l #r
L b 3R 1 R 9k 4 A8 08 o A I Y X76-344-
688 F TR A9 Al -5 B R R BBE 4 A B AR I Gk ) B )
HRE T s 2R S PSC 3k i 1 58 25 S8 1o B/
— i LB R Ak ) 2E AR 32 e B D) 5
JEE R S B0 MR T AT & P I 92y T AR R A
A& PSC EAUALIE FH F & A 28 P 0 30 i 4l 5 %
s X WP IR 1 4 B AR SR D ke TR THERIYL
Ti] B ) AR 76 5 4

x5 AGHNARTIVABRNTEESKEE

Tab.5 Comparison between test and calculated results

W s e Tk DS nk
g v O TR
V.1 /kN V2 /kN
BZ2 23.0 25.33 1.10 23. 40 1.02
BZ3 33.0 34. 84 1. 06 34.82 1. 06
BZ4 52.5 53. 85 1.03 51. 20 0.99
BZ5 30.0 28.62 0.95 28.79 0.96
BZ6 45.0 44,24 0.98 44,97 1. 00
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