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Stress characteristics of foundation gallery of high core wall rockfill dam

FENG Rui, HE Yun-long, BAI Xin-ge
(State Key Lab of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: There are deep overburdens, tens to hundreds of meters thick, on riverbeds in western China where many rockfill
dams are under construction or will be built. A concrete cut-off wall is always constructed in the overburden beneath high
rockfill dam to control the seepage through dam foundation, and a gallery is usually built to connect the cut-off wall with the
earth or asphalt concrete core within the dam. Since the foundation gallery is under complicated condition, fracture and leakage
are found in the galleries of some rockfill dams in operation, which endangers the safety of dams to a certain extent. In order to
study the cracking laws and stress states of the foundation gallery, the monitoring data of several galleries of rockfill dams with
earth or asphalt concrete cores are analyzed. One of the galleries is calculated by using the finite element method, and the dam
construction and water impounding processes are simulated. The nonlinear elastic model is employed to simulate the concrete
gallery. The laws of the stress states and the behaviors of structural joints of the gallery are obtained. The vulnerable parts of the

gallery and some improvements of the reinforcement design for the gallery are suggested, which is helpful for similar projects.
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Fig. 1 Displacements of structural joints of gallery
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reinforcing steel bars (MPa)

_— 1/4 535 T ] R e T
SME PR SEIME TR

v PNl -55.1 610 -858  -100.5
M -51.9 505 76,6  —96.0

gk PNl -29.3  -356 -102.6 -102.8
M -19.5 271 874 993

i PNl -27.8  -120  -81.1  -89.7
R -31.6 280 726 896
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Fig. 11 Stresses of typical gallery profiles
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Table 4 Observed and calculated stresses of reinforcing steel bars

(MPa)

‘ I S
I 1] WA TR A A g gt A
R20 R21 R24 R25 R29 R28

Sl HH5E -29.3 -21.5 -11.6 -10.0 -9.44 -25.0

RIME KA -55.1 -51.9 -29.3-19.5 -31.6 —27.8

W HHSER 234 -17.4 -20.0-17.1 -7.8 -12.4
FEJME KA -61.0 -50.5 -35.6-27.1 -28.0 -12.0
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Table 5 Observed and calculated stresses of annular reinforcing

steel bars (MPa)
o 1/4 5T S PR v g
. Sl TR ScllfE
s A -9.11 -124  -194  -21.0

W -101.7  -110 -66.0  —88.0

Tt A -96.6 -106.1  -75.5 -69.0

o R 107.8  160.5 18.0 68.0

NN A -33.7 -14.5 -48.9  -40.0

s ix]z

RS S 011 -110 -674 92,0

] 236.3 189.0 111.9 95.6

R ) 195.3 162.3 53.9 41.0
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GeoShanghai is a series of international conferences on
geotechnical engineering held in Shanghai every four years. The
conference was inaugurated in 2006 and was successfully held in
2010 and 2014, with more than 1200 participants in total. Since the
last conference, the geotechnical communities have witnessed many
advances both in fundamental understandings and engineering
practices. To show the latest developments and promote
collaborations in geotechnical engineering and related topics, the
organizers of the GeoShanghai International Conference would like
to invite you to participate in the 4th GeoShanghai International
Conference to be held in Shanghai in May 2018.

Objective: Provide a showcase of recent developments and
advances and offer an international forum to discuss and explore
the future directions for geotechnical engineering.

Themes: Soil behavior & geomechanics; Unsaturated soil
mechanics; Seepage and porous mechanics; Rock mechanics and
rock engineering; Pavement mechanics and engineering;
Geohazards; Geosynthetics; Geoinformatics; Geotechnical in-situ
testing & monitoring; Environmental geotechnics; Transportation
geotechnics; Offshore geotechnics; Mining geotechnics; Energy-
related geotechnics; Behavior of biotreated geomaterials and
foundations; Geomechanics at macro & micro scales; Ground
improvement; Soil dynamics & earthquake engineering; Landfills
and contaminated soil; Sustainability in geotechnical engineering;
Deep excavations & retaining structures; Shafts & deep foundations;

Tunneling and underground constructions; Pavement materials

and structures; New frontiers in geotechnology; Case studies.

Important Dates: Abstract due: April 30, 2017; Acceptance
of abstract: May 31, 2017; Full paper due: August 31, 2017;
Acceptance of full paper: November 30, 2017; Final full paper due:
January 31, 2018.

Paper Submission: Abstracts and full papers should be
submitted only via the web in accordance with the instructions on
the conference website at www.geo-shanghai.org.

Proceeding: All the accepted papers will be included in a
published proceeding to be submitted for citation by EI. Excellent
papers will be published in special issues of several international
journals to be submitted for citation by SCI based on peer-review.

Exhibition: Lab, field testing, instrumentation, geosynthetics,
and other geotechnical manufacturers, suppliers, contractors,
installers, and consulting firms are welcome to exhibit.

Conference Website: Please visit the website at
www.geo-shanghai.org for updates and more detailed information.

Contacts: Ming Xiao, Ph.D., P.E., Associate Professor
Department of Civil & Environmental Engineering, The
Pennsylvania State University, University Park, PA 16802, USA Tel:
814-867-0044, Email: mxiao@engr.psu.edu. Xiaogiang Gu, Ph.D.,
Assistant Professor Department of Geotechnical Engineering,
College of Civil Engineering, Tongji University 1239 Siping Road,
Shanghai 200092, China Tel: + 86(21)-6598-4551, Fax: +
86(21)-6598-5210 E-mail: geoshanghai@tongji.edu.cn.



