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Fig.4 Dimensions and details of the composite model beams( unit: mm)
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Table 1 Geometric parameters of the model beams

span flange plate longitudinal stud
model No. ) stirrup
L/mm b, X h,/mm reinforcement spacing [ /mm single row quantity n
CB62 4 800 1 000x150 10410 $8@ 200 167 28
CB63 4 800 1 000x150 10410 $8@ 200 167 28
®2 WHZH
Table 2 Steel parameters
elastic modulus yield strain yield strength ultimate strength
category type grade ~
E, /GPa g, (x10 %) Sy /MPa fo /MPa
web 206 1456 300 445
steel beam 0235-B
pallet and floor 206 1165 240 400
longitudinal reinforcement 206 1214 250 385
steel bar Q235

stirrup 206 1190 245 380
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Table 3 Concrete parameters
compressive elastic tensile elastic compressive tensile
category  model No. grade
modulus E, /MPa modulus E, /MPa  strength f,, 50 /MPa  strength f,, /MPa
concrete CB62 60 48.25%10° 32.8x10° 66.64 3.54
flange plate  CB63 46.28x10° 35.9x10° 67.42 2.68
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Fig.7 The test results of longitudinal stresses
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Fig.8 Effect on the calculated longitudinal stress by the number of summation terms in the analytic solution
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Table 4 The calculated results to experimental results ratio of CB62” s mid-span cross section
bending moment distance from center line L, /mm
M /(kN-m) 0 100 200 300 400 500
0.1 M, 1.01 1.09 1.08 1.04 0.92 1.11
02M, 1.12 1.11 1.03 1.07 1.13 0.99
03 M, 1.09 1.01 1.00 0.90 0.97 1.01
04 M, 1.08 1.07 1.03 1.10 1.07 1.04
05M, 1.07 1.04 1.01 1.04 1.07 1.07
0.6 M, 1.09 1.06 1.06 1.06 1.10 1.10
0.7M, 1.03 1.04 1.04 1.06 1.11 1.11
0.8M, 1.08 1.06 1.02 1.07 1.12 1.12
0.9M, 1.01 1.04 1.01 1.07 1.09 1.10

1.0M, 1.02 1.05 1.01 1.05 1.08 1.08
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Table 5 The calculated results to experimental results ratio of CB63” s mid-span cross section

bending moment distance from center line L, /mm
M /(kN-m) 0 100 300 400 500
0.1M, 1.10 1.09 1.12 1.09 1.06
02M, 1.07 1.09 1.05 1.06 1.02
03 M, 1.09 1.06 1.12 1.08 1.11
04 M, 1.01 1.11 1.10 1.12 1.02
05M, 1.08 1.07 1.07 1.10 1.07
0.6M, 1.08 1.12 0.98 1.10 1.00
0.7M, 1.09 1.07 1.02 1.07 1.06
0.8M, 1.12 1.08 0.95 1.08 1.04
0.9M, 1.12 1.12 0.92 1.10 1.07
1.oM, 1.09 1.10 1.08 1.11 1.10
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Analytic Solution and Experimental Study on Shear
Lag Effect of Steel-Concrete Composite
Beams With Wide Flanges

HU Shao-wei', YU Jiang'*, XIE Jian-feng'

(1. Nanging Hydraulic Research Institute, Nanjing 210024, P.R.China;
2. College of Civil and Transportation Engineering, Hohai University,
Nanjing 210098, P.R.China)

( Contributed by HU Shao-wei, M. AMM Editorial Board)

Abstract: The sheer lag effect of the steel-concrete composite beam leads to nonuniform distri-
bution of longitudinal stress along the width of flange, thus probably producing disadvantageous
transverse cracks. And so, it is necessary to further study the mechanism of shear lag effect of
the steel-concrete composite beams with wide flanges, in order to prevent those cracks. The
cross-section normal stress differential equation was established for the thin-walled double-
room box composite beams, based on the combination of flange micro-unit deformation com-
patibility condition and equilibrium differential equation; and the analytic stress solution was
obtained with the simple-support boundary condition at both ends of the composite beam con-
sidered. Finally, the analytic solution was compared with the results of model tests, to prove

the accuracy and applicability of the presented method.
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