
 

 

  

 

 
 

报告时间 

Time 

报告地点 

Spot 
 

岩土力学与工程前沿讲坛 
Forum on Geomechanics and Geo-engineering 

Geometrical roughness stabilizes injection-induced fault 

slip: Laboratory experiments and numerical modeling 

 

欢迎广大科研人员及研究生参加！ 

No.SKL2023-03 

报告人 

Lecturer 

2023 年 1 月 8 日（周日）下午 15:00 

报告题目 

Theme 

所研发大楼 11 楼学术交流室 

 

 

应岩土力学与工程国家重点实验室邀请，实验室开放

基金课题获批者、德国地学研究中心王磊博士来访交流并

做学术报告，报告信息如下：  

王磊  助理研究员 



 

 

 

 

 

报告摘要 

Geometrical roughness ubiquitously prevails in natural faults over a wide range of length 

scales. We investigate the effects of stress heterogeneity arising from geometrical 

irregularities on fluid-induced fault slip and on characteristics of associated seismicity using 

laboratory injection experiments performed on permeable sandstone samples containing a 

fault with notably varying surface roughness in conjunction with numerical modelling. We 

demonstrate that geometrical roughness can stabilize injection-induced fault slip by 

reducing slip velocity and fault slip-weakening rates, but complicates spatial distributions 

and focal mechanisms of injection-induced micro-seismicity. In contrast to the planar fault 

where injection-induced micro-seismicity is spatially distributed, the non-planar fault 

architectures result in more localized micro-seismicity events that occur around high-stress 

asperities where induced local slip rates are high. Non-double-couple micro-earthquakes 

associated with fluid injection are promoted by roughness. Our laboratory-scale findings 

imply that real-time monitoring of induced seismicity during fluid operations may allow us 

to characterize fault structure complexity. 

报告人介绍 

王磊， 2016 年于中科院武汉岩土所获得岩土工程硕士学位，2016-2020 年在

德国地学研究中心 GFZ 与柏林自由大学攻读博士，获得地球物理学博士学位，2021

年至今在德国地学研究中心 GFZ 4.2 部门 ‘Geomechanics and Scientific Drilling’ 

任助理研究员，负责 Experimental Rock Deformation Laboratory 。主要研究领

域包括颗粒材料孔弹力学以及微观力学，断裂力学，岩石摩擦学，流体注入诱发地震

以及声发射分析。目前已在地学旗舰期刊 GRL，材料学顶刊 Acta Materialia ，岩石

力学期刊 RMRE 和其他期刊上发表 SCI 论文 10 篇。其中以第一作者发表在 GRL 上

的一篇论文获得 2020 年 AGU Publications 高影响力论文（前 10%）。博士论文获

得德国亥姆霍兹联合会 Friedrich Robert Helmert Prize。主持岩土力学与工程国家

重点实验室开放基金课题。 
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