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0J~~ ~..rJ1 ~ clUl ~~ ~.ul ~ ~Li -LiJ '" ~ WJUI J."LLI ~~l4JJ~J \6 a ..~
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~ 4.iJ."J1 olA ~~ 4 4_4" 4 ~\J.ul 0\' I~J . 4lo~~ w~ 4 f.~ ~ J> ~y
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lf~' J~~' J~' 0,)4)' JAJ , ~~ Y' V f~~ ..r=-'~ !Jl:A ~f ~1 ' ~lS:.-J'~'.]A.. .. ..
, ,.,:J\~;J ~LA ~J~ ~15 ~~, ~,)~, J~~' ~f oj'?\ ~L.,,)..u\~~ , olJ-\ ~,)YiU

. . [~] \~, ~;J ~~Jf ~'A ~\f' ~,)~, J~~' J~ k

~..rJJ - ~f ~1 ' oJ~\ JkL:l' ~~ JS ~ ~\ olJ-' ~~ ~~ L'J..u\ ~~J

.l>~ L\J..u\ Jkl:.o J>-\,) ~W\ ~\,)\..w, J~' ~Jf ~ oj~ ~ ~LA"w\ oh - Ja.J-\

~~j=J\,)Js. ~~J ~jj=J\ ~~ Y' o}~\ ~LA"w, L'J~J . y...~~ y~ ~,~\}

~ ~.,tL, LJJ.ll\ JkL:l' :.r~ JS J~, olJ-' ~~ ~..lZ ~f .;:-"~\ Jlki~ ~.rl\

. "JJ~

~\~~\ 0"--:-~~ - ~
~\~~ ~L.,\J..u\ ~li.ill , olJ-'~J~\ Y' ~lj, ~, w~' o~ ~~~..u:J

JjL:l' ~y~~,~~ .~ w.rP o~ ..uW\ ~.rI:-' ~ ~.;J.~ ~,)~' ~

c:-1' ~.liJ . J? JS J~~, ~'J~' ,)Js.J Yl>L.J ~\.L:L\ ,)~JJ~ , ~ , u;)

J1 v· 4r (!~~ w.rP o~ J1 4J~L, ~\ olJ-'~ ~f ~.;Z ~~J ~~~\

, JJ~ ~Y..J . L'J..u, Jkl:.o ~ ~,~, ~l>Ll\J 4' ~.f-4 ~~ \~ ~~J 4 ZAO

. L'J..u, JkL:l~, w~' o~ ~~~ \~..lZ

..:,..\;L....:J\ .,,--:-~; - ~

~..u:JJ . ~~\ olJ-' 0,)~1 J..lA.AJ ~;J' ~~lAj ~ L.,L,f ~) \1\ J1 ~.ri' olJ-'~~

~L.>J 41A>- ~\)~\ ~\~1 ~ .ill , LJJ.ll' JkL:l' ~ (soil permeability) ~.;J' ~~lAj rJ

..uJ (percolation tests) ~.r=J' ~'J~' J~ ~ (percolation rates) ~.r=J' ~~~

G\JV LJ).ll1 Jkl:.11 J (percolation factor) ,-:",.r=J1Jot...... rJ ~t ~I ..::.>I)~~1 ~J

. ~)'~ ,~\ J L;J "" J1 ". ~

04\ ~Jj~~~ ~.;-=l\~ - ~

~~ 4r ~.r=J' ~~ ~f o~ ~.l..o o~ 4j~J~J OJ\,)l 4r 0lA:.-l' ~Lo"w, ~,)

.;:-"~\ ~ wJ\;>.\ J1 ~JlA:J' dJ~ ~-r..J , LJJ.ll\ JkL:l' ~ '/. y. Jl ,,, 4r (!~ olJ-' c:jy
. ~\' ~ .. t\ ~. L; 4jL.aj\ l:.. " .. t, w t;.., • \1, 4,J\ --- - '- ,~, .
~..J . 4J .~ ~J!J.. ~~ 'Jr ~J .. if~ . 4J

. oJ.>.~~ JS J ~.r=J\ ~ 0 JJ~

(~W\ ~\j.J.\) ..\~\ ~L....:l\;y oy\ ~J -..A

J~'~f\2. ~~'~'~~~'~4~'4r~\~'~l>Ll'rJ~J~\~f

• o~~..l.o 4;1.o)f ~l::J1 jAJl (..::.>4.r) d).,:-... 4kL.y, ..::.>l.>LlI o.l".lr. ~J; ~I olJ-1 ..::.>~ ~



.)l:.;:jl ~ .l&-~ It ~ ~yll WJlo W ~lS ~W ~'j ~yll \~ ~\ o~\ ~f ~J ..ltJ

. ~)\ ~~f ~~\ c!1j)\

~jj\~J~ -J

uW;-1 :.r ol4:.-i\ u~yWl ~.rP Js- oJ~1 JkL:11 ~ ~; ~l> ~\J~ ci

~)I u4J:-I :.r~I u~yWl Jl.u~l ~ LA.?~ ~LJI ~yUl J~L, ~1jJ1 (boreholes)

~pl Jot....: ~.r.~ ~I ~I)JJI ~li 1.:5 . ~~I J~~\ ..j .. <1 <1;..;11 ..:..l5rJ'-' ~I

~..J . ~.)I~ 0y li ~ ~L:JI ~~ J\ (hydraulic conductivity coefficient) ~JJ~\

~J ykiJ ~.l&-J ~I.,.> Js-~ ~..lJ1j ~ ~ ol:l\ J\.4:;1 4s,~ ~p ~;JJ ~JJ~I ~p\

ol:tl .ul:5Ju~~I ;';plJ ~J)JI Jl.uL;l ' ~J6:. o~~)1 ,WIJ ~P\ u~

4 ~~ ~\ ~WI .l>\ ~~ clJ~J ' ~ ~JJ~I ~pl ~ -4~~..J . ~"t.J

~ ~..t4j ~J . ~I.).ul olA ~ ~l> \~~ ~ JAj V\'I~ I)2.;J . ~I ~I W~I

olA~ ..ltJ ' ( uger test wJ.rJ1 ~Jftl ~lA.11 ~.» ~I J~'j\ J~~ Jl:-J.I IlA

0}i clJJS , '-:tWI ~}I ~ u~1 J~ ~~ 1)2.; , 4.S.r=-\'1 ~LJ.I J..,kJ1 :f 4.A:..,kJ1

o~ ~~~ ~1..y.1 ~I)~ 'j\ 0}i ~ ~J ~ ~; Jf o~ls. ~~lA:J1 )~'j ~I ~J~I

~) ..uJ , JJ.J~I~pi ~..l>..:.! ~ ~y. ~I J}JI }51~J ' 4..\s.~ 4.l.r.4-0 ZJ~ ~)I

\I~~ ~JJ..u.1 Jkl:ll ~;~ ~..ltJ . ~I ~\'I ~~I ~f ~~ ~ \j~~

. y JJ~ ~ ~J~J ' (united soil classificaiton system) ..l»1~I

~A\ ..U\ ~~~~\ :f ~~\ ~.jj\ k~ -:,

~ ~..JLo JlAAJl ~I ~ o~4j Jl ~~~ ~PI ~ ~ltl ~~ 4.S~ ~~I ~l

. J:,.r.J.I..j o.)4j ~ JAJ ' ~;JI..:..~ Js- ~L,.;l ~Lo--l~~ , ..:..l."I.,AJ1 oy k.,.; ..j J-PLJ-I

(elastic ;';)1 J}JI \I~~ ~J)11 o~1 ~~ ~ :f ~l:JI .k.r.J.1 ~..t4j ~ ..ltJ

(standard penetra- ~~IJ~'jl )~\ :.r ;\~I (~~~I ~-l&-) ( N) ~Jmethods)

LS ' ~)~'jl u15rJI ~Jo~~.L1 ;.;~t ~ ~ ~LJI ~~IJ.u1 tf ~IJ tion test)

ul::-S~ ..ltJ . o~ ~.L1 ~ ~PI ~ o~1 ,-?J~ ~I ~~I ~I~ ;.;~ 'jl ~

~y-:ll :f )bi ~J~ (fY ~ U~ ,-?lJlj ~ olJl ~y-:l ~P 4.S.f-A d~~ Js-f ~ .k.r.J.1

~)I ~l:J1 ~ ~...liJ . ~I 4.S..ll1j ~;.JI 4.S..u.1 Js- clJ~J ' ~JJ.L1~ JS ~ ~lJ..1

~ ~ ~)\'I ~:.f' Jbf ~~:f~ \'t~ ~J\'I ol:ll ~~ ~i r JJ~ ~

~PI~ - 4.S.r=-\'1 JkL:11 ~ ~i ~ , ~..J)IJ ,-?~I~I~ ~j.A f, 0 :f -4~ 'j~ , ~I~I

~ , ~J)11 ~ y)bt t ~ ? ~J\'I olJl ~~~~ ~~ - o~~ }5\
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Subsurface Drainage System, A Temporary Solution to
Control the Groundwater Table in Urban Areas

OMAR SERAJ ABU-RIZAIZA
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ABSTRACf. The phenomenal growth of the water use and the absence of a
comprehensive sewerage system in Jeddah city has resulted in the rise of the
groundwater table. This groundwater table rise caused several environmen­
tal, economical and social problems such as, inundation of low-lying areas,
flooding of basements of houses, deterioration of roads and highways and
foundations of buildings, contamination of soils, offensive smells, and
breeding of mosquitoes. This paper suggests a subsurface drainage system
to control the groundwater table as a temporary solution till the sewerage
system is completed. The basic steps of the design of subsurface drainage
system are discussed. A knowledge-based computer program which was de­
veloped to design the syste(l1, is explained in the paper.




