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Abstract

Dams are structures that are constructed to regulate water level along the stream of
rivers. In this study seepage factors in single-layered and multi-layered foundations of a
dam were investigated experimentally under different conditions. Experiments were
carried out on three types of soil, +.Y, +.7 and ).Y mm inside the seepage and drainage
tank. According to the granulation, single-layered, two-layered and three -layered
arrangements were considered and hydraulic potential, hydraulic gradient and seepage
discharge parameters were investigated.The results showed that for two-layered
arrangement with presence of cut off, arrangement of +.Y-).Y mm had the best
performance in control of piping in £%+ mm upstream head. For three-layered
arrangement with cut off, arrangements of +.Y-+.1-).Y mm and ).Y-+.7-+.Y mm had
the best performance in controlling the phenomenon of piping, which for a upstream
heads €4+ and ¢A+ mm ,respectively. For two-layered arrangement without and with cut
off, the best performance for controlling the hydraulic gradient were Y.Y-+.% and +.1-+.Y
mm, respectively which for ¢)+ mm upstream head, hydraulic gradient was about
«.+Y4and .+ ), respectively. For three -layered arrangement without and with cut
off, the best performance for controlling the hydraulic gradient were +.1-+.Y-).Y and
<. Y-+ Y mm, respectively so that for £+ mm upstream head, hydraulic gradient was
about +.++Y¢ and +.++¥¢ respectively. For two-layered arrangement without and with
cut off, the best performance in controlling of seepage discharge obtained for
arrangements of +.Y-+.7 and +.7-+.Y mm, respectively. For three-layered arrangement
without and with cut off, the best performance in controlling of seepage discharge
obtained for arrangements of +.Y-).Y-+1 and +.Y-+ V.Y mm, respectively.
Investigation of results for single-layered and multi-layered foundations showed that
using multi-layered foundations could be considered as an effective alternative in
controlling of piping phenomenon, reducing hydraulic gradient and seepage discharge.

Keywords: Hydraulic potential, Piping phenomenon, Cut off, Multi-layered
foundations, Seepage discharge, Dam, Hydraulic gradient.



Shahrood University of Technology
Faculty of Agriculture

M.Sc.Thesis in Water Structures Engineering

Experimental investigation of seepage through multi-layered

foundations

By:

Mohsen Karimi Pouch

Supervisor:
Dr. Khalil Azhdari

Dr. Seyyed Hossein Hosseini

Advisor:
Dr. Rozbeh Moazen Zadeh
M.Sc. Hasan Goli

September Y+ )A



