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Fig. 1 Combination of faults and shape of the Baobei anticline
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G, Table 1 Mechanical parameters of the mumerical sinil aiion model
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Fig 5 Contours of fracture densty of the target horzon
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NUMERICAL SIMULATION OF THE TECTONIC STRESS FIELD
AND FORECASTING OF FRACTURES BASED ON MSC MARC
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Abstract: MSC MARC is a nonlinear FEA program. lis ability of highly nonlinear finite element analysis
and good secondary development interface enable us to construct a complicated 3D geological numerical
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PREDICTION OF CRUSTAL STRESS OF DEEP-BURIED TUNNELS
BASED ON BP ARTIFICIAL NEURAL NETWORK

. 1 1 . .2 1 1
SUN Weifeng s TAN Chengxuan s, WANG Zhi-ming's ZHANG Chun-shan's, WU Shu-ren
(1. Institute of Geomechanics, CAGS, Bejing 100081;
2 No 1. Wate and Eletricity Construction Company of Zhgiang Province, Hangzhou 310051 Zhejiang )

Abstract: The measurement of the crustal stress at depth is a difficult problem in geological engineering
pwjects. The crustal stress is hard to determine or measuring data are not ideal because of the limitation
of unduly simple research means and measuring techniques. On the other hand, satisfying results can be
achieved by artificial neural network (ANN) even though the data have deficiencies such as data noise,
partial absence, lack of cognition because of the native advantages: self-learning, self-adaptability,
robust, error tolerance and generalization. Based on the BP artificial neural network method, this paper
pwovides a prediction model for the custal stress values using 6 factors: depth, field density, elastic
modulus  triaxial compressive strength (10 MPa confining pressure ), acouslic emission stress
measurements and fissure density. The authors made hydwfracturing stress measurements in the Qinling
deep-buried long tumnel by using the BP artificial neural network model, perpormed a fiting analysis of
the measured data and predicted the crustal stress at depth. The main cnclusion is that the BP artificial
network model is feasible in the prediction of the crustal stiess value of deep-buried tunnels.

Key words: deep-buried tunnel; prediction of the crustal stress value; artificial neural network
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model and perform 3D tectonic stiess modeling and nonlinear analysis, and complex nstitutive
equations and fracture critera of rocks can be established by secondary open subroutines. Based on the
finite element analysis software MSC MARC. a 3D finite elemant model of the Baobei anticline the Yanqi
basin, Xinjiang, is established, and the simulation analysis of the tectonic stress field and fracture
forecasting are performed. The predicted regions with high-density fractures are in agreement to the real
case.

Key words: MSC MARC; tecionic stress field; numerical simulation; forecasting of fractures



