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Fig. 1 Crss sectional shape of YXB65 185 555 profiled steel sheet
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Tab. 1 Section properties of profiled steel sheet
Thickne ss/ Sectional Cross sectional moment Section Y ield Elastic
reknessimm area/ mm? of inertia/ cm* modulus/cm? strength/ N/ mm?  modulus/ N/ mm?
0.7475 1618.34 100. 64 22. 26 429. 6 225 000
0.954 2 2 065.84 125.75 27.75 345.3 259 000
1.162 6 2517.03 150.95 33.23 464. 1 257 000

2

Tab.2 Parameters of composite slab specimens

Specimen number Net Thickness of  Thickness of Shear Width of Shear.span £/ Mpa
spar/ mm plate/ mm steel plate/ mm  span/mm  plate/ mm ratio
SP 1a 1 1 800 124 0.7475 450 1162 4.33 15.37
2 1 800 123 0.7475 450 1163 4.37 15.37
SP-1b 1 1 800 123 0.954 2 450 1164 4.37 15.37
2 1 800 122 0.9542 450 1167 4.41 15.37
SP-1e 1 1 800 123 1.162 6 450 1161 4.37 15.37
2 1 800 125 1.162 6 450 1162 4.29 15.37
SP-2a 1 2 200 142 0.7475 550 1168 4.51 15.37
2 2 200 141 0.7475 550 1167 4.55 15.37
Sp-2h 1 2 200 143 0.9542 550 1154 4.47 15.37
2 2 200 141 0.9542 550 1158 4.55 15.37
SP-2¢ 1 2 200 141 1.162 6 550 1163 4.55 15.37
2 2 200 141 1.162 6 550 1163 4.55 15.37
SP-3a 1 3 600 163 0.7475 900 1159 6.29 15.37
2 3 600 161 0.7475 900 1160 6.38 15.37
SP-3h 1 3 600 163 0.9542 900 116l 6.29 15.37
2 3 600 161 0.9542 900 1162 6.38 15.37
SP-3c 1 3 600 160 1.162 6 900 1162 6.43 15.37
2 3 600 161 1.162 6 900 1160 6.38 15.37

1.2
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3
Tab.3 Test results

Specimen Failure L P, P, P Py, Py Pos  Pos  Pymo Pywo  fu

number pattern /mm /kN  /kN /P, /KN /P, /KN /P, /KN /P, /mm §/mm
SP-1a 1 Longitudinal 1800 315 104 0.330 124 0.393 174 0.552 171 0.542 48 8.0
2 Shear 1800 285 69 0.242 147 0.517 174 0.611 206 0.724 51 12
SP-1b 1 Longitudinal 1800 337 74 0.219 134 0.397 244 0.723 212 0.628 40 14
2 Shear 1800 304 100 0.329 174 0.573 264 0.869 N/A N/A NA 10
SP-Le 1 Longitudinal 1800 428 114 0.267 189 0.442 214 0.500 232 0.542 44 11
2 Shear 1800 416 112 0.269 182 0.437 234 0.562 224 0.538 37 5.0
SP-2a 1 Longitudinal 2200 310 67 0.216 142 0.459 207 0.669 140 0.452 69 6.0
2 Shear 2200 290 57 0.196 157 0.541 147 0.506 162 0.558 59 6.5
SP-2h 1 Longitudinal 2200 318 107 0.336 192 0.603 257 0.807 187 0.588 46 3.0
2 Shear 2200 310 67 0.216 187 0.604 187 0.604 179 0.578 73 13
SP-2¢ 1 Longitudinal 2200 424 97 0.229 217 0.512 217 0.512 207 0.488 49 13
2 Shear 2200 435 117 0.269 207 0.475 227 0.521 225 0.517 43 55
SP-3a 1 Bending 3600 243 89 0.366 183 0.753 193 0.794 115 0.473 129 0.7
2 Bending Shear 3600 251 83 0.331 173 0.689 163 0.649 105 0.418 93 2.3
SP-3h 1 Bending 3600 288 73 0.253 203 0.705 213 0.740 124 0.431 168 0.5
2 3600 272 83 0.305 188 0.691 193 0.710 123 0.452 95 1.0
SP-3c 1 Longitudinal 3 600 341 83 0.243 223 0.654 183 0.537 131 0.384 120 15
2 Shear 3600 325 73 0.225 173 0.533 173 0.533 134 0.413 92 13
P, 3 Py s Pos 0.3 mm

3 Pyaoo 17200 3 Py i fu ;s , »
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Fig.3 Typical failure mode of composite slabs
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Tab.4 Comparison of results of experiment and formula (3)
Calculated Calculated
Specimen Test value value of Formula(3) Specimen Test value value of Formula(3)
number / kN formula(3)  /Test value number / kN formula(3) / Test value
/kN / kN
SP-1a 1 315. 28 245.59 0.751 SP-2c 1 423.88 345. 37 0.785
2 284. 56 243.28 0.825 2 435.4 345. 37 0.764
SP-1b 1 337. 36 294.78 0.842 SP-3a 1 243 208. 31 0.857
2 303. 76 292.07 0.927 2 251 205. 46 0.819
SP-1e 1 427. 6 346.52 0.781 SP-3b 1 2388 244. 16 0.848
2 416. 08 353.29 0.818 2 272 240. 82 0. 885
SP-2 1 309. 64 248.37 0.774 SP3c 1 341 274. 37 0.777
2 290. 44 246.28 0.818 2 324.68 276. 19 0.822
SP-2h 1 318. 28 299.86 0.909
2 309. 64 295.22 0.920
4 % #®
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Study on the longitudinal shear behavior of closed
profiled steel sheet-concrete composite slab

WANG Xian-tie', LUO Gu-giu', HAOJiping', ZHOU Guan-gen®, Bai Lian-ping',
CHENGZhi-min®, WU Zhi-guo’

(1. School of Civil Engineering Xi an University of Architecture & Technology, Xi'an 710055 China;
2. Zhejiang Southeast Space Frame Stock Ltd, Hangzhouw 311209, China)

Abstract An Experimental study of longitudinal shear behavior for eighteen Y XB65-185-555 closed profiled steel sheet-
concrete composite slabs was conducted. The influence of the slab thickness, the profiled steel sheet thickness and shear
span on the longitudinal shear behavior of composite slabs was investigated. The ultimate load capacity, deformation and
failure characteristics the slippage betw een profiled steel sheet and concrete were obtained. The test results show that the
longitudinal shear capacity is higher for the thicker composite slabs or the thicker profiled steel sheets, and longitudinal
shear capacity is lower for the larger shear span. Longitudinal shear bond failure takes place for the com posite slabs with
smaller shear span, and bending and bending-shear bond failure occurs for the ones with larger shear span. Based on the
formula suggested by Eurocode 4 and test results of longitudinal slide and load relationships longitudinal shear bond coef-
ficients m and k were defined with regression analysis. Test results achieved may provide a reference for the engineering
application of this kind of composite slabs.
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