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Abstract

Box beam shear lag effect of single-cable-plane cable-stayed bridge under bending moment and
axial force is analyzed in this paper. Taking one Yellow River Bridge in Jinan as an example, the
formula of shear lag under dead load has been set up using the Energy Variation Method. It is con-
venient and practical. The theoretical calculation results are in good agreement with those ob-
tained in the solid finite element model. The results show that the shear lag effect of single-cable-
plane cable-stayed bridge with wide box girder is bigger. It should be highly valued in the design.
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Figure 1. Cross section of box girder
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Table 1. The coefficient values under different variation conditions of axial force
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Table 2. Location of the cable and axial force
22 NRNBERMEA
RS 2 S1(kN) FE(C) £ 8 x(m) N(x) (kN)
sc'7 3639.70 37.51 6.00 2887.22
SC'6 3492.90 39.82 12.00 5569.90
sC’s 3243.20 42.79 18.00 7950.11
SC'4 3090.30 46.43 24.00 10080.26
sc’3 2825.00 51.11 30.00 11853.80
sc'2 2553.70 57.00 36.00 13244.61
sc1 2590.95 65.24 42.00 14329.87

Table 3. The coefficient values according to different distributions of axial force
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Ltk y =318.9x+1762.1 1293477 12937.64
Lk y = —4.513x’ +535.56 +187.52 2172731 21727.42

Table 4. Stress value of cross section at the top and bottom positions obtained by energy variation method
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HEER F A Hal(y=0) JAAb(y =4.5) HHERAL(y =11.25)
TR (MPa) 4,089 1.245 2.426
JEAR (MPa) -23.36 -21.033
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Table 5. Stress value of cross section at the top and bottom positions calculated by elementary beam theory
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Table 6. Calculated shear-lag coefficient of the cross section at the top and bottom positions
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Figure 2. Space finite element model of tower root extension
to 40 m segment
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Table 7. Normal stress values at top and bottom positions obtained by using space finite element model
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JEAR (MPa) 25.33 24.313

Table 8. Shear-lag coefficient using finite element model
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R B Fl(y=0) Ahit(y=45) Ry =11.25)
TRk 2 1.023 1.071 0.623
JEAR 2 1.219 1171

Table 9. Comparison of the shear lag coefficient
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