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Effective flange width of T simple-supported

beam under uniform or linear load
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Transportation, Jilin University, Changchun 130022, China)

Abstract : Simplifying the flange of T simple-supported beam as the plane stress plate, an expression in
closed polynomial form was derived based on the method of symplectic elasticity for the effective width
of the T simple-supported beam under uniform or linear load acting on whole span. The solution of the
effective width ratio from the expression under the uniform load was compared with the data in British
Standard BS5400 and the result show that the obtained expression is correct, simple and effective,
enriches the theoretical analysis and simplified calculation of the effective width in the T simple-
supported beam bridge.
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Fig.1 Model for a T projecting beam
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Fig. 2 Two-dimensional plane stress wide flange

model for a T projecting beam
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Fig.3 Model under uniform loads
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Fig. 4 Cross-section of T beam
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Fig.5 Model under linear loads
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Table 1 y of simply supported steel bridge under

uniform load

1/2 % 1/4 5
b/l
BS5400 A3 MIXR2E/ % BS5400 AL MIXHRZE/ %

0.00 1.00 1.000  0.00 1.00 1.000  0.00
0.05 0.98 0.984 —0.41 0.98 0.979  0.10
0.10 0.95 0.940  1.06 0.93 0.922  0.87
0.20 0.81 0.798  1.50 0.77 0.747  3.08
0.30 0.66 0.637  3.61 0.61 0.568  7.39
0.40 0.50 0.496  0.81 0.46 0.425  8.24
0.50 0.38 0.387 —1.81 0.36 0.321 12.15

HARE p=0.25, LT,
K2 SGUEETHTEHIRBELINBEAEEL v
Table 2y of simply supported reinforced concrete

bridge under linear load

1/2 ¥ 1/4 %
b/l
BS5400 AL AR/ Y% BS5400 ASC MIXFR2E /%
0.00 1.00 1.000 0. 00 1.00 1.000 0. 00
0.02 0.99 0.997 —0.70 0.99 0.996 —0.60
0.05 0.98 0.985 —0.51 0.98 0.980 0. 00
0.10 0.95 0.943 0.74 0.93 0.926 0.43
0.20 0.81 0.806 0. 50 0.77 0.757 1.72
0.30 0.65 0.649 0.15 0.60 0.581 3.27
0.40 0.50 0.510 —1.96 0.46 0.439 4. 78
0.50 0.38 0.399 —4.76 0.36 0.333 8. 11
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