
 Procedia Engineering   171  ( 2017 )  71 – 79 

Available online at www.sciencedirect.com

1877-7058 © 2017 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of SCESCM 2016.
doi: 10.1016/j.proeng.2017.01.311 

ScienceDirect

aDivision of Engineering and Policy for Sustainable Environment, Hokkaido University, Kita 13, Nishi 8, Kita-ku, Sapporo 060-8628, Japan 
bDepartment of Architectural Engineering & Design, University of Engineering & Technology, Lahore-54890, Pakistan 

cDepartment of Civil Engineering and Engineering Mechanics, Columbia University,  New York, NY, 10027, USA 
dCollege Civil Engineering and Architecture, Zhejiang University, 866 Yuhangtang Road, Hangzhou 310058, China 

Keywords:

E-mail address:

© 2017 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of SCESCM 2016.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2017.01.311&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2017.01.311&domain=pdf


72   Ueda Tamon et al.  /  Procedia Engineering   171  ( 2017 )  71 – 79 

2.1. Results of various exposure conditions with elevated temperature and moisture 
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2.2. Results of exposure conditions with freeze thaw cycles and moisture 
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