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Numerical Experiment Research on the Progressive Failure Process of the
Surrounding Rock of the Tunnel under the Stochastic Medium Theory

Shang Yonghui' *, Li Hang’, Zhang Bo’ and Fang Qiancheng’
(1. School of Civil Engineering, Central South University, Changsha 410075, China;
2. Cuhk Lugiao Group Company, Harbin 150300, China; 3. Shenyang Urban and Rural Construction
Committee, Shenyang 110013, China; 4. Institute of Architecture and Engineering, Huanghuai University ,
Zhumadian 463000, China)

Abstract: The strength subtraction is introduced to safety evaluation of tunnel surrounding rock, combining
with “the shallow tunnel rapid construction double small spacing tunnels, wear interchange structure under the
shield tunnel and the surface of the structure containing joint, irregular fissure of mountain highway tunnel” engi-
neering examples, using real damage of material analysis software RFPA " the finite element model of each
strength reduction factor is set up. Viscoelastic artificial boundary is adopted to eliminate the influence of boundary
conditions on the calculation precision in model, and the model achieves the mesoscopic structure unit of surround-
ing rock of the mean and the defects of random distribution by means of random medium theory, it also reveals the
dynamic gradual damage process of surrounding rock, the primitive phase change damage evolution mechanism and
characteristics of rock mass structural plane under different working conditions, the mesoscopic damage of surround-
ing rock is thought to be caused by non average of rock nonlinear material macroscopic unit, the calculation results
judged in failure of tunnel surrounding rock with different step reduction in crack development trends and the num-
ber of cell damage, and calculates safety factor in the sense of the safety reserve. At the same time, combining
ABAQUS with RFPA " two different finite element models, comparatively analyzing the random medium theory
and continuum theory combining strength subtraction in differences of the evaluation of surrounding rock stability.

Key words: random medium; strength reduction; tunnel surrounding rock ; failure process; safety coefficient
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The Spatiotemporal Data Management for Typhoon Events and
Disaster Assessment

Rui Jianxun', Zhang Fayong®, Bao Shuming’>* and Wang Congxiao'
(1. Department of Geography, Shanghai Normal University, Shanghat 200234, China;
2. Faculty of Information Engineering, China University of Geosciences ( Wuhan) , Wuhan 430074, China;
3. China Data Center, University of Michigan, Ann Arbor 48106, U. S. 4. East China University of
Science and Technology, Shanghai 200237, China)

Abstract: The detailed information including disaster-inducing factors intensity, affected area and its duration
of natural disasters are important for the crises management, including early warning, disaster assistance and post-
disaster recovery and reconstruction. So far there are no universal spatial-temporal data model for modeling typhoon
events and disaster assessment. We propose a multi-scale spatial-temporal data model for typhoon events based on
tuple time stamps. The spatial-temporal information including areas affected by typhoon events can be stored in spa-
tial database synchronously in extended SQL at different spatial scales based on tuple time stamps. It provides a
highly efficient approach for managing procedural data, which can be used for historical review of typhoon events,
data sharing and spatial-temporal data visualization.

Key words: typhoon disaster; event; tuple time stamp; spatial-temporal data management



