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Calculation method of lateral load distribution factor for
spread hollow slab bridges

JIANG Dongqi, LI Jicheng, ZHANG Yuye, YAO Bo
(School of Science, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; To promote the engineering application of the new spread hollow slab bridge system, a calculation
method for lateral load distribution factors was proposed. The beam spacing, span length, bridge width and beam
depth were selected as key parameters affecting the lateral load distribution behavior of bridge structures. Finite
element models for bridge configurations with different parameter combinations were established using the ABAQUS
software, from which moment and shear distribution factors were determined for one-lane and multi-lane loaded
cases and effects of aforementioned parameters were analyzed. Furthermore, design formulas of moment and shear
distribution factors were obtained via the nonlinear regression analysis method. Comparisons with test results of a
practical bridge indicate that proposed formulas are reliable and applicable for structural designs of spread hollow
slab bridges in the engineering practice.
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Fig.1 Cross sections of two types of hollow slab bridges (units: mm)
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Fig.3 Standard vehicle load applying along the longitudinal direction (units; mm)

1000 _}:@J(;)l _/'l‘fjg;
1ONoHoNonNonNor . I onononononor

l240| | 124()‘ |
(a) EH, A - (b) B, M |
1000, 1800 , 1300 , 1800 L 1800 | 1300, 1800 |
ESTTI N VA | ) %S
1OOONOonDoOonor TonoOonononor
| B 124()‘ | | B 124()] |
(c) HB3PEH, WAHE (d) igshl, D48
1000, 1800 | 1300, 1800 | 1300 1800 | . 1800 , 1300, 1800 1300, 1800
T | %3 | | 4ife ) =T IEETN =T
HODoDoOononor  1OnononoOonor
| B L@J | F B I‘@" l
(e) R, =458 (f) Whghl, =495

B4 tRAEEHEHIGEREMEEX (B4:mm)

Fig.4 Standard vehicle load pattern across the bridge section (units; mm)
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Fig.5 Influences of beam spacing on moment and shear distribution factors
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Table 1 Recommended equations for lateral load distribution factors
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Fig.7 Comparisons of load distribution factors determined from recommended equations and FEM analyses
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Fig.8 Cumulative distribution of moment and shear force ratios
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Table 2 Detailed parameters of actual bridge cases
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Fig.9 Comparison of lateral load distribution factors determined from various calculation methods
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