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Fig.1 Profile of right line of XJD tunnel
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Fig.2 Unfolded drawings of cracks in XJD tunnel
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Fig.4 Rock state obtained from holes ( ZK1 and ZK2)
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Fig.7 Diagram of distribution of computational

internal force on tunnel lining
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internal force on SF-Va type lining
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The Effect of Weathered Granites on the Highway Tunnel Lining

SUN Yanjun'?,YANG Junsheng' , ZHANG Jian', WANG Shuying'

(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2. Hunan Expressway Construction and De-
velopment Co. ,Ltd, Changsha 410001 , China)

Abstract: Weathering action will not only change the mineral composition of rocks, but also cause significant
reduction of rock material strength. As the surrounding rock pressure acting on the lining increases, lining
cracks could be developed gradually, and lining destruction even occurs if the cracks are not disposed in time.
It could bring adverse effect to the tunnel operation safety. In this paper a case history of the highway tunnel
which located in weathered granite was presented. The stability of surrounding rock for the XJD tunnel was rel-
atively good and the linings were constructed according to [I -class tunnel lining design during the excavation
process. However, the lining cracks appeared after the tunnel had been established. To analyze the reason,
some experiments on the physical and mechanical properties of granites with different weathering degrees had
been done through core sampling drilling. The mineral compositions of granites were studied using fully auto-
matic X-ray diffractometer, and rock material strengths were also tested. The mechanical properties of lining
for the tunnel buried in granites with different weathering degrees were also analyzed by using numerical simu-
lation method. The result comparison between the numerical simulations and experiments showed that the
weathering of granite was the main reason to cause the lining cracks. At last, some corresponding treatment
measures for the problem were proposed, which could be used as a reference for the similar projects.

Key words: mountain tunnel; damage; inversion technique; weathered granite; treatment measures
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The Research Based on the Improved Artificial Fish Swarm Algorithm and
the SVM in the Acoustic Magnetic EAS

DENG Jicai, GENG Yanan

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract. In order to improve the detection rate of the acoustic magnetic EAS system, and enhance the anti-
interference performance, the paper studied a new label detection algorithm that was the combination of the
improved artificial fish swarm algorithm (TAFSA) and the support vector machine (SVM). An improved
scheme was proposed after analyzing the strengths and weaknesses of the traditional AFSA and SVM. The ex-
perimentalresults showed that the IASFA had the faster rate of convergence and the higher accuracy than AF-
SA, the genetic algorithm and the particle swarm algorithm; The TASFA-SVM had the higher detection rate,
the longer detective distance and the lower rate of false than the traditional magnetic label detection algorithm ,
and the IASFA-SVM also could meet the requirements of real-time detection.

Key words: artificial fish swarm algorithm; SVM; label detection; detection rate; real-time detection



