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Effect of Sunlight on Concrete Box Girder in Arid and

Cold Region with Large Temperature Difference

ZHAO Wen-bin' LIU Jianxun' ZHANG Rongding' > LI Yan-sheng’ GUAN Hui-un’
( 1.School of Civil Engineering Lanzhou Jiaotong University Lanzhou 730070 China; 2.National and
Provincial Joint Engineering Laboratory of Road and Bridge Disaster Prevention and Control Lanzhou

730070 China; 3.Gansu Road and Bridge Third Highway Engineering Co. Ltd. Lanzhou 730050 China)

Abstract: The aim of this research is to investigate the influence of sunlight on concrete box girder at precasting
yard in arid and cold regions with big temperature difference. First of all the materials were tested and concrete an—
ti-erack ring was used to test the advantages and shortcomings of concrete in curing conditions both in the presence
and in the absence of sunlight. Moreover the variations and losses of concrete strength were also analyzed under the
above mentioned curing conditions and the obtained results were compared with those under standard curing. In
addition the changes of temperature field of precast box girders in the precast yard were tested and the temperature
gradients in different time periods were acquired. The results are concluded as follows: 1) sunlight enhances the
strength of concrete but exerts adverse impact on the crack resistance of concrete; 2) the losses of tensile strength
and compressive strength of concrete under sunlight curing are both larger than those in the absence of sunlight; 3)

the temperature variation law of box girder in the precasting yard and the change law of temperature gradient in the

same time of a day are given.

Key words: concrete box girder; large temperature difference; solar radiation; concrete strength; sunlight tempera—

ture field

Probability Analysis of Face Stability in Shield Tunnelling
Based on Stability Ratio

CHENG Hong-han' >® CHEN Jian' *® HU Zhifeng' *° HUANG Jue-hao' *°
( 1.Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China;
2.State Key Laboratory of Geomechanics and Geotechnical Engineering Chinese Academy of Sciences

Wuhan 430071 China; 3.University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: A probabilistic method for the stability of shield tunnelling face is proposed based on the concept of sta—
bility ratio defined by B. B. Broms and H. Bennermark in consideration of the spatial variability of soil parameters.
The undrained shear strength of clay is regarded as a stochastic variable following lognormal distribution and the
failure probability of excavation face affected by the linear increases of variation coefficient and mean value of undr—
ained shear strength against depth is analyzed. Results indicate that the spatial variability of undrained shear
strength has a significant effect on face stability. The probability of failure increases correspondingly as coefficient of
variation increases but decreases with the growing of linear coefficient of the mean undrained shear strength. Prob—

abilistic method is more suitable in evaluating the face stability of shield tunnelling than single face stability ratio.

Key words: tunnel; face stability; stability ratio; spatial variability; probabilistic method



