Accepted Manuscript '! SSSSSS -

Research papers

Responses of retaining wall and surrounding ground to pre-excavation dewa-
tering in an alternated multi-aquifer-aquitard system

Chao-Feng Zeng, Xiu-Li Xue, Gang Zheng, Teng-Yun Xue, Guo-Xiong Mei

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

L JOURNAL OF
'HYDROLOGY

S50022-1694(18)30151-3
https://doi.org/10.1016/j.jhydrol.2018.02.069
HYDROL 22618

Journal of Hydrology

4 November 2017
4 February 2018
24 February 2018

Please cite this article as: Zeng, C-F., Xue, X-L., Zheng, G., Xue, T-Y., Mei, G-X., Responses of retaining wall and

surrounding ground to pre-excavation dewatering in an alternated multi-aquifer-aquitard system, Journal of
Hydrology (2018), doi: https://doi.org/10.1016/j.jhydrol.2018.02.069

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.jhydrol.2018.02.069
https://doi.org/10.1016/j.jhydrol.2018.02.069

Responses of retaining wall and surrounding ground to pre-excavation
dewatering in an alternated multi-aquifer-aquitard system
Chao-Feng Zeng *™ ©*; Xiu-Li Xue % Gang Zheng °; Teng-Yun Xue®; Guo-Xiong Mei °
# Hunan Provincial Key Laboratory of Geotechnical Engineering for Stability Control and Health Monitoring,
School of Civil Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China

b Key Laboratory of Coast Civil Structural Safety of the Ministry of Education, Tianjin University, Tianjin 300072,
China

¢ Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education, College of Civil
Engineering and Architecture, Guangxi University, Nanning, Guangxi 530004, China

¢ Tianjin International Engineering Institute, Tianjin University, Tianjin 300072, China

Abstract: Pre-excavation dewatering (PED) is an important construction stage in deep
excavation. Field measurements show that retaining walls can develop obvious
deflections during PED, which has been rarely considered in the past. The
characteristics of PED-induced wall deflection, and the relationship of this deflection
to surrounding ground deformation are still unclear. In this study, a PED test is
simulated by a numerical model. The model is verified by field observations and used
to investigate the responses of retaining wall and surrounding ground to PED. Results
indicate that the maximum wall defection (onm) and surface settlement (dym) can all
reach centimeter level under common conditions of PED. The ratio of dym t0 onm
varies at the range of 0.45-0.67. Wall and soil deformations will be more obvious if
the soils within the dewatering depth (Hg) have better permeability. The relative
positions between Hgyand strata (i.e., aquifer or aquitard) have great influence on the
PED-induced deformations. If an aquifer appears below Hg, further increasing Hqy can
induce a rapid growth of wall and soil deformations. If thick aquitard appears below
Hg, the deformation increments by further increasing Hy are not apparent. However,

once Hqy exceeds the center of the thick aquitard and reaches a thick confined aquifer,
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