
2018/11/17 水平井多裂缝同步扩展数值模拟

http://www.syxb-cps.com.cn/CN/abstract/abstract4970.shtml 1/2

服务

把本文推荐给朋友

加入我的书架

加入引用管理器

E-mail Alert

RSS

作者相关文章

曾青冬

姚军

 

全文: PDF (3985 KB)   HTML (1 KB)  

输出: BibTeX | EndNote (RIS)      

摘要 

为探究页岩气藏水力压裂复杂裂缝网络的形成机理,开展了水平井多裂缝同步扩展的数值模拟研究。考虑井筒和裂缝内流体流动,耦合岩体

变形,建立了多裂缝同步扩展数学模型,利用裂缝尖端渐近解隐式求解裂缝扩展步长,并采用扩展有限元方法对模型进行了求解。通过与经典

模型计算结果比较,验证了数学模型与算法的正确性,并将数值算法运用于2个算例。多裂缝同步扩展时,两侧裂缝的长度和宽度比中间裂缝

的大。裂缝间距越小时,两侧裂缝偏离初始最大主地应力方向角度越大,中间裂缝宽度越小;地应力差越小时,两侧裂缝偏离初始最大主地应

力方向角度越大。研究结果表明,应力阴影作用对多裂缝同步扩展轨迹和几何形态具有重要作用,且裂缝间距越小,地应力差越小,应力阴影作

用越强,裂缝形态越偏离单裂缝扩展形态。
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Abstract：

To investigate the formation mechanism of complex fracture network during hydraulic fracturing in shale gas

reservoirs, numerical simulation was carried out on multiple fractures simultaneous propagation in horizontal

wells. When considering fluid flow in wellbore and fractures, the mathematical model of multiple fractures

simultaneous propagation was established based on coupled rock deformation. The fracture-tip asymptotic

solution and implicit solution were obtained for calculating the step length of fracture propagation, and the

extended finite element method was adopted for model solution. The correctness of mathematical model and

algorithm were validated through a comparison with the calculation results of classic models, and numerical

algorithm was applied in calculation cases. During multiple fractures simultaneous propagation, the length and

width of the fractures on both sides were larger than those of central fractures. The smaller the fracture spacing

was, the larger the angle of the fractures on both sides deviated from initial maximum principle stress would be,

and the smaller the width of central fracture would be. The greater the geostress difference was, the larger the

angle of the fractures on both sides deviated from initial maximum principle stress would be. Research results

show that stress shadowing has significant influences on the trace and geometry of multiple fractures

simultaneous propagation. The smaller the fracture spacing is, the smaller the geostress difference will be, the

stronger the stress shadowing effect will be, and the more deviated from single-fracture propagation the fracture

morphology will be.

Key words： staged fracturing    simultaneous propagation    extended finite element method    tip asymptote

solutions    level set method   
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