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Fig.1 Finite element model
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Tab.1 Parameter of numerical analysis
3l R EE R
WHEPH/m 7.0 8.0 9.0 10.0 11.0 13.0
BhRE/mn 3.0 3.4 3.9 43 47 5.6
TH 4R/ cm 24 28 30 32 36 40
WHEH/cm S50 60 70 8 90 110
BhpHi/em 30 35 40 47 55 65
Wi /em 70 80 90 100 110 130
BhEKR/om 20 23 26 29 31 37
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Fig.2 Transverse tensile stress with different height of
beam and thickness of top deck
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Fig.3 Principal tensile stress with different

thickness of web
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Fig.4 Compressive stress of bottom slab with different
thickness of bottom slab and height of beam
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Numerical Analysis of the Box Girder Sectional Design Based on Stress Control

ZHANG Zhao - ning'* ,HE Shuan - hai', ZHAO Yu'

(1. School of Highway, Chang’ an University, Xi'an 710064, China; 2. School of Civil Engineering, Lanzhou University of
Technology, Lanzhou 730050, China)

Abstract: In order to study the mechanical behavior of the beam caused by different box girder section size,
this paper establishes the finite element model and analyzes the sensitivity of stress condition under different
parameters, such as height of beam, top deck, bottom slab and web. The analysis result shows that the trans-
verse tensile stress, the oblique section principal tensile stress and the compressive stress of bottom slab de-
crease with the increase of thickness of the top deck, web and bottom slab. The result also indicates that the
reasonable thickness of the top deck is within 28 em ~32 cm and the reasonable thickness of the web and bot-
tom slab situated at pier section is respectively 1/260 ~1/170 and 1/220 ~1/140 times as the main span. The
reasonable thickness of the web and bottom slab situated at middle span section is respectively 1/2.0 ~1/1.6
times as pier section’ s and within 20 em ~31 cm. Suggestion is given that the integral and partial analysis
should be adopted in the design of the section size, so as to improve the bearing capacity and crack resistance.

Key words: box girder; numerical simulation; sectional design; principal tensile stress; bearing capacity



