
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1943-6 
 

Shotcrete for Underground 
Support XII 
 

Singapore 
11 – 13 October 2015 

 

Editors: 
 
Ming Lu 
Oskar Sigl 
 
 

GuoJun Li 

An ECI Continuing Series Volume 15AV 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2015) by Engineering Conferences International 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact Engineering Conferences International 
at the address below. 
  
Engineering Conferences International 
32 Broadway, Suite 314 
New York, NY 10004 
USA 
 
 
Phone:   (212) 514-6760 
Fax:       (212) 514-6030 
 
info@engconfintl.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

A CASE STUDY OF TUNNEL INSTABILITY IN WEAKNESS ZONE CONTAINING SWELLING 
CLAY...................................................................................................................................................................................... 1

D. Mao, B. Nilsen, S. Feng, H. Zhao, M. Lu 
 

A CASE STUDY OF TUNNEL INSTABILITY IN WEAKNESS ZONE CONTAINING SWELLING 
CLAY.................................................................................................................................................................................... 14

D. Mao, B. Nilsen, S. Feng, H. Zhao, M. Lu 
 

A CASE STUDY ON THE IMPACT OF POZZOLANIC-BASED RHEOLOGY CONTROL AGENT 
ON WET-MIX SHOTCRETE PERFORMANCE IN UNDERGROUND APPLICATIONS ....................................... 16

E. Yurdakul, K. Rieder, B. Vicencio, G. Staforelli, D. Granell 
 

COMPARISON ON DIFFERENT DESIGN APPROACHES APPLIED TO A NEW TUNNEL 
LINING SYSTEM REINFORCED BY TUBULAR ARCH ............................................................................................ 31

C. Zenti, R. Perlo 
 

EARLY-AGE BEHAVIOR OF SHOTCRETE USING EXPANSIVE ADMIXTURE.................................................. 45
Kyong-Ku Yun, Kassa B. Abay, Kyeo-Re Lee, Seung-Yeon Han, Kyong Namkung 

 

ENGINEERED FIBER REINFORCED SHOTCRETE FOR EFFICIENT AND FAST GROUND 
SUPPORT INSTALLATION ............................................................................................................................................. 55

N. Ginouse, S. Reny, M. Jolin 
 

EVALUATION OF WET-MIX SHOTCRETE CONTAINING SET-ACCELERATOR AND 
SERVICE LIFE PREDICTION ......................................................................................................................................... 67

M. Jolin, F. Melo, B. Bissonnette, P. Power, E. Demmard 
 

FIBRE REINFORCED SPRAY CONCRETE: MINIMUM PERFORMANCE REQUIREMENT TO 
MEET SAFETY NEEDS .................................................................................................................................................... 81

B. Rivaz 
 

INTERACTION BETWEEN THE SHOTCRETE OUTER SHELL AND THE SEALING SYSTEM....................... 99
D. Mahner 

 

INVESTIGATION AND REHABILITATION OF LINING IMPERFECTIONS AND CRACKS IN 
AN OPERATING RAILWAY TUNNEL ........................................................................................................................ 101

J. Yang, J. Fu 
 

INVESTIGATION OF THE INTERACTION BETWEEN SHEET MEMBRANES, GEOTEXTILE 
AND SPRAYED CONCRETE IN TUNNELLING ........................................................................................................ 112

S. Lorenz, R. Galler 
 

NEW TECHNOLOGIES IN UNDERGROUND PROJECTS: DRILL CORE SCANNING, 
DOCUMENTATION AND ANALYSIS .......................................................................................................................... 122

J. Wiegand 
 

PRECIPITATIONS IN THE TUNNEL DRAINAGE SYSTEM Â•FI OPTIMIZED SHOTCRETE 
MIX-DESIGN .................................................................................................................................................................... 139

M. Thurmann, M. Astner, A. Saxer, W. Kusterle 
 

QUALITY CONTROL FOR WET-MIX FIBER REINFORCED SHOTCRETE IN GROUND 
SUPPORT .......................................................................................................................................................................... 159

L. Zhang, D. Morgan 
 

SAFE RE-ENTRY TIME WITH IN-CYCLE SHOTCRETE FOR SUPPORT OF UNDERGROUND 
EXCAVATIONS................................................................................................................................................................ 173

H. Saw, E. Vilascusa, C. Windsor 
 

SHOTCRETE - SUSTAINABLE DESIGN FOR UNDERGROUND STRUCTURES FACING 
CHALLENGING GROUND CONDITIONS.................................................................................................................. 193

J. Benedikt, M. Beisler 
 

SHOTCRETE EDUCATION AND NOZZLEMEN CERTIFICATION IN NORTH AMERICA............................. 206
M. Jolin, J. Nehasil, C. Hanskat 

 

THE EFFECT OF SPRAYING ON FIBER CONTENT AND SHOTCRETE PROPERTIES .................................. 218
M. Jolin, J. Lemay, N. Ginouse, B. Bissonnette, E. Blouin-Dallaire 

 

TRANSPORT PROPERTIES OF WET-MIX SHOTCRETE....................................................................................... 234
L. Zhang, D. Morgan 

 

Author Index 




