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Shear Lag Effect of Continuous and Cantilever
T-Beams Under Different L.oad Forms

ZHAO Mingyan, DONG Yuli, LUO Jiaqi

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract: The uniform loading and concentrated loading of continuous and cantilever plexiglass T-beam are
carried out, and the shear lag transmission mechanism of the T- beam flange plates under different load forms
is studied and compared with theoretical calculations. The results show that when the continuous beam is un-
der concentrated load, negative shear lag occurs only at the edge supports, and when the load is uniformly dis-
tributed, negative shear lag occurs on both sides of the mid-support section of the continuous beam and adja-
cent sections. When the cantilever beam is under concentrated load, there is only positive shear lag at the fixed
end and adjacent sections, and when the load is uniformly distributed, there is positive shear lag only at the
fixed end; positive or negative shear lag effect has nothing to do with the coefficient of shear lag.
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Fig.1 T-beam test model
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Tab.1 Theoretical stress value of continuous beam

- L LNGE A 1 2K
400 N 800 N 1200 N 1600 N 300 N 600 N 900 N 1200 N
A 0.142 60 0.285 20 0.427 81 0.570 41 —0.108 29 —0.216 58 —0.324 86 —0.433 15
B 0.262 21 0.524 42 0.786 63 1. 048 84 —0.148 45 —0.296 89 —0.44534 —0.593 79
C 0.381 82 0.763 64 1. 145 45 1.527 27 —0.146 03 —0.292 06 —0.438 10 —0.584 13
D 0.22173 0.443 45 0.665 18 0.886 91 —0.094 95 —0.18990 —0.284 85 —0.379 80
E —0.04140 —0.08279 —0.12419 —0.165 58 0. 000 00 0. 000 00 0. 000 00 0. 000 00
F —0.30453 —0.60907 —0.91360 —1.21813 —0.140 41 —0.280 82 —0.421 23 —0.561 63
G —0.496 82 —0.993 64 —1.49046 —1.987 27 —0.271 00 —0.54200 —0.81300 —1.083 99
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Fig.4 Strain and shear lag coefficient of continuous beam under concentrated load
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Tab. 2 Theoretical stress value of cantilever beam

- ELNGE MR
200 N 400 N 600 N 150 N 300 N 450 N 600 N
A 0.456 35 0.912 70 1. 369 05 0.016 15 0.032 30 0.048 45 0.064 60
B 0.839 10 1.678 19 2.517 29 0.080 39 0.160 78 0.241 17 0.321 57
C 1.221 84 2.443 68 3.665 52 0.187 18 0.374 35 0.561 53 0.748 71
D 1.604 59 3.209 17 4.813 76 0.342 66 0. 685 32 1.027 98 1. 370 64
E 1. 987 33 3.974 67 5.962 00 0.542 00 1. 083 99 1. 625 99 2.167 99
F 2.370 08 4.740 16 7.110 24 0.786 79 1.573 58 2.360 38 3.147 17
G 2.649 78 5.299 55 7.949 33 0.993 67 1.987 33 2.981 00 3.974 67
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Fig. 7 Strain and shear lag coefficient of cantilever beam under concentrated load
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Fig. 8 Strain and shear lag coefficient of different sections under uniform load
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Tab. 3 Shear lag effect analysis of continuous beam
[ S 9 7 i A A W E/f U3 i A
moER s g — = g B O —g 4 =4 DY g
A il 0.591 38 0.741 56 0.792 00 0.795 34 1E 1.197 55 1.210 47 1.088 04 1.067 37
B na 1.158 64 1.191 43 1.197 06 1.187 94 1E 1.256 85 1.187 18 1.137 02 1.120 32
C 1E 1.153 88 1.208 54 1.226 52 1.231 38 1k 1.618 53 1.474 72 1.313 50 1.262 09
D 1E 1.556 41 1.519 80 1.511 13 1.496 54 1E 1.611 64 1.382 72 1.328 84 1.291 35
E 1k 0.322 41 0.51585 0.947 72 0.906 93
F 4k 1E 0.971 83 0.929 57 0.818 86 0.801 36 4 il 0.330 23 0.567 19 0.71299 0.721 02
G %T;I 1E 1.606 48 1.551 32 1.495 37 1.450 86 g 1 1.596 13 1.690 59 1.761 03 1.685 94
H = 0.958 68 0.866 09 0.840 73 0.853 35 %} il 0.489 45 0.646 89 0.761 72 0.775 54
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Tab. 4 Shear lag effect analysis of cantilever beam
- (U 5 7 i R AL WiE I/ B 7 i B AL
Vi AR —5 . =% Ik — ft’ 7 =2 Py %%
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F 1E 0.887 19 0.906 16 0.933 26 il 0.768 72 0.841 23 0.915 82 0.940 93
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