
Accepted Manuscript

Role of natural fractures in damage evolution around tunnel
excavation in fractured rocks

Qinghua Lei, John-Paul Latham, Jiansheng Xiang, Chin-Fu Tsang

PII: S0013-7952(17)31236-X
DOI: doi:10.1016/j.enggeo.2017.10.013
Reference: ENGEO 4678

To appear in: Engineering Geology

Received date: 24 August 2017
Revised date: 13 October 2017
Accepted date: 16 October 2017

Please cite this article as: Qinghua Lei, John-Paul Latham, Jiansheng Xiang, Chin-Fu
Tsang , Role of natural fractures in damage evolution around tunnel excavation in fractured
rocks. The address for the corresponding author was captured as affiliation for all authors.
Please check if appropriate. Engeo(2017), doi:10.1016/j.enggeo.2017.10.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.enggeo.2017.10.013
https://doi.org/10.1016/j.enggeo.2017.10.013


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

Role of natural fractures in damage evolution around tunnel excavation in fractured rocks 

Qinghua Lei
a,  

q.lei12@imperial.ac.uk, John-Paul Latham
a 
j.p.latham@imperial.ac.uk, Jiansheng 

Xiang
a 

j.xiang@imperial.ac.uk, Chin-Fu Tsang
b,c 

cftsang@lbl.gov 

a
Department of Earth Science and Engineering,  

Imperial College London,  

London, UK 

b
Department of Earth Sciences,  

Uppsala University,  

Uppsala, Sweden 

c
Earth Sciences Division,  

Lawrence Berkeley National Laboratory,  

Berkeley, CA, USA 


Corresponding author. 

ABSTRACT 

This paper studies the role of pre-existing fractures in the damage evolution around tunnel excavation 

in fractured rocks. The length distribution of natural fractures can be described by a power law model, 

whose exponent a defines the relative proportion of large and small fractures in the system. The larger 

a is, the higher proportion of small fractures is. A series of two-dimensional discrete fracture 

networks (DFNs) associated with different length exponent a and fracture intensity P21 is generated to 

represent various scenarios of distributed pre-existing fractures in the rock. The geomechanical 
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