SUST Journal of Engineering and Computer Sciences (JECS), Vol. 21, No. 3, 2020
Anpdial) i & AN Jlae el (udlatie 2 g G pedl) A Jolas
Jb;)liaewa;o:\_ﬂ\)c c}\.\).\(.\.\)

Ly 65 Aals inadl Aunsigh A0S ¢ 05 dilal) dusigl) and
Reembr1987@Gmail.Com

Received: 290 712020
Accepted: 76/ 102020

Ao Ll Tole) CIEAYL Coat ailiadll s3ay olgd £35Sl il bty Al dgaudl e ol il — paliioal
Adlpdall 32T Ciny 1AL candl ol Byl 8 uiaal Crpaie st dais sk clpats Aalial) JalsallS dibdll Jelgall il
Yl ) 13n Lol apanll Coputll ol ey Ly Lyl sl ol (ailiad (oS Al el 3g) Aliaal
s bl g by il paud) e coeall o Whabl pan opls il dbad Gl e plel sae o didad) dulall
Y Doledl) Alal) s8aa) Aoy Juadl iy Lo Ll il 3pacdl yie Copel) dudyy vie upeil) lad el deptiall pe dabaiall Bl
(@35l (b SIS caal Lt V) ) daeatl Ald) Gasesigh Gla) B Badacsy Al al b gl i) 2y Cun) duaia sl
SR e g LaY) sy Al sluall (sginag LT gl AU Jalae o (ulid el Cpetl] Zaclios sl Sl Cangy
Van aiges dexdieall cYalaall C# dal ey 368 LS 2 Seep/Waalipg oaby zises sl e ¢ adsai (uilatia

e Talae) gl Adlpde 8wl ity (Sl Walginag Aol e Ball 205 pugl) AU Jalae e JS waa3l Genuchten
LS (£ 3515500) slSladll e (10 Tan € 2ae Jal Monte Carlo 4s& slael & . dalall Glad) e 4ilanyl lgailad
LlKaly eyl e Gravely sandig,na) il cliiehl aues cpli il ane Gl jelal A3l s zisei ely
385 %0.1565 aall zigall co G L el cirly 3 Adlpdall Z 3l (e Yoy Al Adaugl lgad e slacy)
cadla) (Sas las Jfica laia

A g gl ALY — Al L) (i) — iandl el — Al 3g0m — Aradal) e Al shaaliid) L)

ABSTRACT- Seepage through earth dams is affected by the soils characteristics that form them, which
are characterized by the difference in time and place by the influence of various factors such as climatic
factors and soil moisture variations because of changes in the storage level in the reservoir in front of the
dam. Therefore, the possible randomness of these parameters that reflect the characteristics of the soils
must be taken and their effect evaluated to ensure the survival of seepage is minimal. This research comes
as a continuation of the study applied to several types of soils to find out the effect of the variation of
some of their parameters on seepage through earth dams, and by following a new method that observes
the unsaturated zone above the seepage line in earthen dams, which provides the best result to simulate
the actual situation of any engineering facility (Where it is assumed with average constant values in
previous researches to simplify the solution, but they are not constant in the actual case). The aim of the
research is to analyze the sensitivity of the steady state seepage for the variation of the hydraulic
conductivity, residual water content and saturated water content in a typical homogeneous earth dam, by
building a mathematical model with the Seep/W program after writing a program code in c# for the used
equations (van Genuchten model to determine the hydraulic conductivity parameter of unsaturated soil,
and the van Genuchten to determine the water content). That allows generating random values for those
parameters based on their statistical properties from previous research. The Monte Carlo technique was
adopted to solve a very large number of simulations (5500 models), and a deterministic model for
comparison was also built. The research showed that the variability of all parameters of the studied soil,
gravely sand, did not affect the seepage, and the ability to rely on its fixed average values instead of
random models, as the highest percentage of difference from the deterministic model was 0.1565%,
which is a very small amount that can be neglected.
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Variable Descriptive Statistics (N=1000 model)
Mean StDev COV% Min Med Max Skew Kurt
F'r‘;’;/((?) 14087 | 00206 | 01 | 14.025 | 14088 | 14.138 | -0.06 | -0.17
(Bs & B, & Kgg) dniall Ll 4Ky jngl) 4L Jalaay

GV ey miall Ao daimall Lililly el Jaee
Al Qo peal) ad dai
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Jame cpls o a3y el daiagall Z3lal) (e dasll)
L) adilly i e %0.1 58 % CoV(Q) <oyl
il ddlsde ol ol i Liglia duabielly davgialy
il zisall Cind daid oo Gosb () e Al Tee SO
leass die 5ysSaall clpiallll Al @l 4 Leddiu) g3
ol sl Gy (g Gravely sand Al ddausl)
(2) dsaall 5y S Ansal) Al el datiial
e ol Cldn @l gl yull (10) JSal elsly
ol Al Gailaidl bl sl Gagpaall Gljadl adaze
sl Mean (Q) corll o Lausgia (o ey s ¢ sl
5 %95 A& dsp e (14.086-14.089 m3/d) ow
0.02-) on ol Jaee ail (laall CGhai) =gl
%95 i day xe (0.022

Q(m"3/day)
IS
=

—_—t ———
14.05
14
13.95
—————— deter Q
139 -+
0.015 0.03 0.06

SLIY) S giae (b i Yl

A B il A paal) Al Gl Jara a8 19SS
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Summary Report for flux1000

Anderson-Darling Normality Test

1404 14.06 1408 1410

S s

95% Confidence Intervals

A-Squared 0.65
P-Value 0.092
Mean 14.087
StDev 0.021
Variance 0.000
Skewness  -0.057337
Kurtosis -0.167054
N 1000
Minimum 14.025
1st Quartile 14.073
Median 14.088
14.101
14.138
95% Confidence Interval for Mean
1412 T 14.086 14.089
95% Confidence Interval for Median
14.086 14.090
95% Confidence Interval for StDev
0.020 0.022

14.085 14.086 14.087 14.088

14.089 14.090

1000 J) gilsidal) g 3kaill (ugaall sl pia e G il (sl 2 sl iniag (LS @ 110 JSa
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Easyfit gabin aladiub PEIEON | Cilasj gilly et} @lily Jiiad Baga andi 16 Jgaadl

Kolmogorov-Smirnov (Dmax), Chi-square (X2), Critical value for AD-statistic (Anderson-Darling),
Critical value for a'=0.1 is 0.039, a'=0.1, is 14.684, Critical value for | Critical value, for a'=0.1, is 1.9286,
Pdf Critical value for a'=0.05 is 0.043 o'=0.05 is 16.919 Critical value for a'=0.05 is 2.5018
type Computed Decision Computed Decision Computed Decision
value a'= a'= value a'= a'= value a'= a'=
0.1 0.05 0.1 0.05 0.1 0.05
GEV 0.02318 OK OK 10.035 OK OK 0.63278 OK OK
LN-3p 0.02986 OK OK 10.477 OK OK 0.65517 OK OK
Normal 0.02839 OK OK 10.812 OK OK 0.6474 OK OK
LN 0.02869 OK OK 10.041 OK OK 0.6506 OK OK
LPT3 0.02527 OK OK 14.424 OK OK 0.67821 OK OK
Gag;,ma 0.03011 OK OK 10.462 OK OK 0.66013 OK OK
e Jalaill By pum Yy cdndall i gl Gl el Gl Gluagillg PO

Laeaill licalsall lgiias slehe ae ddlsde Cpias
LAY

(L past Chaagil) (e

e pepadl ) e Sied) Gl Jaed Gl a8
by Ty decndd) (goadl) Aol wojsill s ai lajlic)
Ve Dpalen Aulp Gl 8 Al dedld) s3sa
il Aularll sl il Aylal dgad) e ) (el
Sl e el 3B Aubs Bgpm sl Lp bl
wills Al aud) ALl Al Cgaial apall il AllaS

Bdd) e LA Gl dlasd) ddlpdal
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