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Fig.2 Plate with a center crack

subjected to uniform tension
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Fig.3 Computational model for

center crack problem
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Fig.4 Numerical comparison of crack
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Tab.1 Numerical comparison of SIF ( Relative error

is given in parenthesis)
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Fig.5 Relationship of r and f in

center crack problem
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Fig.6 Plate with a single ~ edge crack

subjected to uniform tension
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Fig.7 Computational model for
single - edge crack problem
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Fig.8 Relationship of r and f in single — edge

crack problem
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Research and Application of Intelligent Control in the Process of Directional Drilling

GUO Bing'?, HUANG Jia-jun’

(1. Civil Engineering and Architecture Department, Wuhan Institute of Technology , Wuhan 430070, China; 2. Civil Engineering
Department, Xinxiang College, Xinxiang 453003, China)

Abstract; In the process of directional drilling of underground pipeline, optimizing the drilling parameters of a
bit is the key issues to achieve drilling automation and intelligentialization. A data base should be first estab-
lished ,based on the study of the engineering location’ s geological conditios, the underground pipeline types
and distribution. It can provide different types of basic digital data,like knowledge, logic and number parame-
ters. Under the control of actual soil characteristics,drilling depth, angles,speed, pushing force and the state of
drilling liquid, risks of construction can be effectively avoided and the economic and social benefits of under-
ground pipeline directional drilling can be dramatically raised.

Key words directional, drilling, intelligentialization , control , parameter , informatization
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Calculation of Stress Intensity Factor by Hybrid Finite Element Method
Based on Fundamental Solutions Kernels

ZHENG Guan-yu', WANG Hui’

(1. School of Civil Engineering, Chongqing University, Chongging 400030, China;2. School of civil Engineering and Architec-
ture, Henan University of Technology, Zhengzhou 450052, China)

Abstract: Stress intensity factor is usually used to represent the stress singularity at tips of cracks embedded in
engineering structures. With the displacement extrapolation method, the element-boundary integration-based
hybrid finite element model is developed in the paper to determine the stress intensity factor for I-type cracks.
In the hybrid formulation, the combination of fundamental solutions is used to approximate the element interior
displacement and stress fields, while the conventional shape functions are employed to construct the element
frame displacement fields. These two independent fields are linked by the hybrid functional and the element
domain integral in the functional is converted to element boundary integral. Numerical examples show that the
proposed hybrid method has good accuracy and can be used to analyze the crack problems.

Key words: fracture mechanics; stress intensity factor; fundamental solution; hybrid finite element method



