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lJJ( \ . Fi) J<lr _l.rr ) L4lllr.lrJj4J - s,lrJorrr(J.t. !i"a! lJ,6jrJalJ!l1.Jl

. -Lj$l |'.il"- 
y.'

r-I,-jJ J,.i J.Jrrr JJlo s;rJr Lrlr j ( \ r fr) J<J! 1.5 ) :JF JS 4jt eJ e

JS.;, Ltt\ dt i 6 j\!r Lrlr J'rr jJj.:rJKr ]c,t Ja., e Je+r UUr +t Jjr. P!
JejJrl +r Jqr.jJl arr,-) J'"A J4-Fr U, oJrrj , J.ilrr Jj,,,r"6 .L1J.JI ..-5j e-, L.L; ,r-ir

. Cir orr u/ C riLr!! A.'rJr

r



N
t+i?ta-rrr--llrL-----.tlriJl : f, --rt--rJlj-t---ll

I -.lI -lgrFicj f$rJr rr.ill
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I
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--aJ---r-.l

:.-^arAr L1!^$$ c,!L; 1rt, El! 35:.
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: +.1s)e 4t4 +i Atr

Ll, uy'Llr JJte irlt e.rJ.:lr JL<-i .,.- Jrat .rB Jlrf t# iJL.!' ,l4 |J, iiij' \.!.a

.!'Jr!r .,, Fr ti+r Jtr rrtlal p;!.+ u.,fl 6"a _11 e-alt AL. 6, ,.Jt AVt ;t, Pt jtt)

.-i11

: i-i:ll r-!"J^b

. )J;l |JJ'? (JL #!1 J..rJ .LJ$l )l Je"s e1 - I

. ,-.LJr tJ.* J'.r...t.r= ..rUFr l1.rt ir e +r J lr Y

}ijlr Jt ( l&$r C! ) s!i$' dliijr Jjt I

. av\ \pf 
'L"\4 L' ( \ , J<J l.r ) ,ilr .j3 J<r 

"b "-1, 
j&. Cj .i'r i,,! 

-1

e lLe t-ty €Ltt o, rrJilr !Ji{, -LJUr d.4 |J-! ult fualr e. 
- eJl s, l! -o

F-rr .1* !F e=' - ,Llt .. ..J J<-:Jr *.JJ3 i ta'.r+ j J.Jl s'. .F.Jr r+J.,r

J)J .Lj$l irL"]}l )ti (J- '].r c-.J' ire ( \ \ J<l ) l|r t, llrir J,ill Lg d,, slrl errlr

rlrsr er ,!-r !!rl-..i (Jfrl Jl ..,rJjll C) J L., 4... gltll .yl,4ld sb,t irl Jl Ji-l

gL .jL.rlr ,Ll3 I (J= iiL i,l it, il J, rt))t U)1, Lrir)l F4 lrr'tl d-J !-,Jl

. ]JrlP Jl r,,Jl JI srjl

J<4,J> r.i<rJ ul)Jl sl, e.ill #J rtr,J !-.ll )rr&l e. crtrtl sJ'l tli FJ

.ii!,Jrq uG .LJltl +

*!l . - .-j>rlll -!:lrJl +r-J 
t

( li) ljj Js---: )



, .i.rtJt J.-i'_.lr ' L-is

r.e At)tt 0' LJlt tin ri!-J luLr -hn't .1ur c.,a !.)tt+:. f,i.) rl-.itp ,f c)+ eJ

:,Ji l' 'L:i:

. (6i\ j' )\ c)\1e)tui) cl, Pump Stations irrc,UtJ orrlJr I

( |:,r-rt ( ol,J){ ) Jr y'J)l c,ra 4uJl Jrtll Y

( lL. e')-' ,t-9 , aJt'lt ,9 )Jr Subways ,jr dr.ijr -l'

i :t'rJl :-ir"*

J.j'y'r oi".,i.ir ihrb ( \ r t C t,f-t go t

grt Jir o:-* .* tJ1 J-J!r ) )J.jr sirL-" sl, a^Lll dJlrgl irir g-p e d JPI ,r4 -l

( l  t )

. rt{i'!r d, Pr urF gj, Pr Jr quJrll .LJr Cr e. JJ)r djjrtr arr<, /4 -t

. ( \+ ,l' qJ, afr .LJrJlr s., lJi J.. r-t ) !-.Jr !!.'i d {dr .r,.jilrJ,"t e 
-r

li<^J(v) ltr) JJj$l a,K. rA4 d ( ij, .ti or-"lill r,-{,I c. ) t AlJ lijj$r irl'g l. iji lrt -f

J.-rJ )r.6r JJ- $fi (\) dr JJj$r ,Li \-La:r lJ (r) d) JJjUr j- j lJ.Jr F , rri

Pr J+ f-l 
- J-,i ,jl-J I ljL-Jtl JF e-i' . ul.i J-"'lr J-.in-J (Y) 0r) d Jjgt )'. ,-j

Ja.Jr rrre tJ= ri<^.,(\ .) d-r cf.,)rtr d fvl dr rjjj$r-rr d (t) dr djjr,.!

. JaJr drl+ (5> Li6J (A) dJ ii (o) d) d (r) dr djj$r ir<. P J+ -o

iI.'[ -l"jlrr ruJ J.<, olJl .. ri<rj (c) d (1) p'(t) lrrJ djjr,lr og- F J+r 1

: or L-)1,

q.jJl J.i", ,,JlA Back Anchor 4il- .:riiuJ fr."rr i,<4 ,!li rrst rit"e:r .lr- (Ji

. ( \ r) d) J<r (J' a+ J6 1."l djj$r tr.!l! J.ir JUJIJ

.+Ji:r oqr Cjl t L,J a" flSJ J., e, ')l+JllFli a,, P' j ln, -V

J" ottl i{ eUrJ + dLjl aJ&Jl n ('jr+r lt ".l gi.lir e 9Jl!11 .iJ-.jr Jr Jfrr J, -A

. dr.]lr i!J',! Jf JE J.r, c.,I tJ,t

.4,)!!  i .r$'q)(^jr {uj lr -r,  I



d l'L-lr d,yrjr el-",r d.jrilr J. drJilr 'r.LjLJr :Jrjr ,J<4 dg €.LJl {L}r eJ,r Jr- \ .

. C.Lqll ''rb al*-i .i5

d!+ ,-tgr LlrJlJ djj$r ar".! r4- L, el + - 
eL, JqJ> UUj i,, Jrur l1} j'q -l \

. JJjriLrJ d,r+r qi Ji. elti Jii,J> d,yJr Frr

. {btrlr !.., r+ el .-b)tJ J,K! eLJr .!J> J-*-i \ Y

,rl'..-L c)r+ AJJ AJ.f-jlJfr CLJ Gl, a+,f) e tr .,f f \, ,L,1CJr {{' (J J-., rq 
-\ r

. r,G dJ:- ,r,L.t C!- si, JPI !ir,6,{ 4t-}r1 r+Jt t &)tt't *-

: Jl"rll !,, ell lin srjj

. \rl*,it f i-!' Pr Ljrf J;J \

. L!.! .l"JrJ- c,, !i i $J i:jl Lrf ljljrjrr ;5.:i I

. FJs! 4J}r aUr.r/ C, I

: a---------_b J^Ja

,ip\ Atlt e-e1 gPt{t ,e o,,:.i ot ,* e.. L"lr r.!a 'i+ir i+i5 ( \ r d) ) Jt-:Jr C,J{
. d-)lrjl

t ( r r I p,5: , ._lrr &rp.rt.r-r' &.JL+r rji -1.--



Contact Sheeting i---bilFl 6J"!l 1

.J< e-. P' ;tF,\! d:f",J i.r.2Jr),'ljlu i\JlJit-rr {l;J-r i!,Uill iJ'jJr J^:"

. +,i!r CL- # !rJ<l cl'tiilr -rr Prlr -Llcl k u4:-r

.i-__iirll i__ilJb

. i,r.!r q"":+ ell|, ur.pt g' pt.+tr e +"V FJF {B F \

orrL* .]/ q,lr s:ltJ ;F Jt W $L.Il ,r-4J )Ji Ji 
"L 

H .it J* 
"L 

.:rrF dr e 
-t

( Ja Y : 1)o) 'lF.rbj F..eil
. ( *, ) ,., Y &.t e, ]jr'-tlu ai,AtJr.<lr 6r !,, 'l+itl lti & -l

, \ o F.r).LKlr ]Jiil ) (" A x "r Ji " l . x "r LL!'r ;!,14 ),5-r r-* 3tjt 6"lu n 1 -t

d.-lrr .:r!"<r j a.,:tr oL.l<Jl ol".r.t CrJ'rr ci.a.LrJ C, ( \ 1

. ;iiLJr i,J-Jl.Jrr s<,Jlr Crrr Jp r:r JCr rrj r.Jjii J,}r !t:..t e o

f+ f- }.U lJ.! kJ-*{ }.Li,5,'a].J-.t $1JJ k.rJ e +i!!r orr.<Jr sJy' J}rrr {, 1

.: iJujl .:,Ui-'.ll strlt q4J f*"J! arr.jl ,rliL.llsle a/jyjl fSJl #i

: crl---Ji'tr

. kr c,ULJrJ !€r JS LC! J,-J,cl k""".,r, e 1a{LJl iJ-:J AJ<ll rrklr ga - i

. {i)! .rlrllr oir + lil, ajp Jirl sJ4J 4.1,}l CrrJl Jjr cJlil, )FJ iJl' j \.,

oJ4 .:,t-J<r J!) lJ, d", e. ( Staggered ) C?rlr 4nl:3 ClrJl i!r'r, .rF ol!3- -.

,,5

. 6li pr- r;e JS j PJt nau. eA Gler Jr J.irr a/ adl alit JLr)l J, 'L6itl J- V
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al-_\jN:.:N.--.Kt-"1> t'r r 5-5,J$.

F ^  J + r . r .  F  r L +



Combind Sheeting i----b]::rll rJl.t-.:Jl V

J! J.., O<4J ,"af oi.is aja iji l"t iri'll J'6-J drt..!l cu.:Jl !,r eJ,'ll l.i4 Je

. &.*)\ o,i,. J4lt rj .lr,LjiJr {,1., JsJ u< ,rr ;+t eu4 J, P }- ;t 9

. J-i:Jt ui,.-b

: erJ-|Jt .ir .i.i!- rn-rl ( \   , I v) frJ JKJ'I rC

. i.rjt dj'!r gt.gl e. Pl !rJ+ !,, uJl- JF JF rr_4 -l

. ,:r"_r/l .rL H ;5J .,.J' !9t crb.' d, e I

. t y iir4 {1, Jr, .rSJJ .,-r,. d", ,Ji- ],.,r u.r -t

( f-, 1 - {-,Ur q{rrr .rb.l3r (J)1 4 djLlr ) !' )t-- )rt ))h 6re )r|a} *t } l+ -t

. ,sit'll Jr C€rr dre e' A".r.St yJ eti'i Ge ritr 6 jt rpJt i+

JJlrJlr r,.rrrrJ-iJ! Jr et,tJl grj tr4 t .' - tl.rr\ J)f JueS,JJ e- j;tlJ., Arlj e. o

'fi, J5 t*'t" Jr

- : J9*

. -,ue)rLdaij l++ ,ttiLJr- ,J.sJl LU.i 'lJ- - r+.,e.at e ortjll aJ-:Jlrr!, J5



&

iit

-Mnv|r
;-j;J I el.sJl JbJ alJ-

t ---4..s,t1 ;,J-u;-:r ourfr ; 6r.-s

( ty) pr "K



*r!L lrlJ ;!!J J tJl f rnr

r \ - \ . e \ \ \  - \ . '  \ ' ' '

.:\s-f,,-jJ+:,L\i'il\ .:-''.r;J\ 
f-:=*l 

\,1 \ ̂ \ Pr, ''ts-



Back anchors qiltl cjlrlr.:Jt A

il4'il cilj cr-Lir.! d-..a\' J-,e di Jill UlJr J! l:l'J +.t 'tl Jjrll .J, 4igr .:,u".tJl tc,u

crl,J)J'Jl JI d)gr i) ol)lr J.r" ojsjl

or.r-.:Jr; ei')d-t .|.jty'' irlr J.j'J}r, 4.ulr .;trJr r 15 -v _r.o- il prr'd' !j.A J.<r_j

)l 6+)t eJtJa J.t' \ L-j'dl gilj,tI JJdl !t-r) 4r^ orru-:Jr oi.. otl J, oi l4t ,Jlry'r

) i,i..,Jl !rti,,Lj! /i'&Jl c,,ti-Lll Jol r.i,., erlrrr! cjlJ4l oj,r -L!, .r!;J - rjUr {JFJI

. I .4r:r JIJU.J

ou"t-"lt o.ir lqrr tlJit (Up LifD {t, iJ sl d-!r^Il o-L;.! .ruL"'il {+., j rlr r..f

( \ C) f3J J<J . cJF.i-ll e-i-ll crFi d,Jt-jl djiJsliJr !j,Jr ,!6.b ,rf r.-i; .:rtrt.r-1

j--lr j, jF ;rilt' J,.!ulr ii FiJr, JJ?r

dr elri Bond Length ,:j.L:lr JJ, -l

Free Lenglh /r J*lr 'Y

..Lrl}lj rUJl r! J2lll rjllJ.J Anchor head ,U-.iJr ujlj f

: j--i.:lt i-Ar.r!

L:,tr CL- &r<1 )j,r 4& fri iijjlrl Jl+,JUr .llrjll Jl qi{,Ir juJl ,t5r ;,, 'k!.!r Jr , \

. Pr ..iirr ci orrrrJr ,f t ,t s* Jt Ja .p
j u., a!.J4 a lr,iJrj uy'.L]r JJIJ JJ-LJrJ rLrjL.i rrJ-:Jl !-5 J., j eFl .l5r' i,ri -r

' F 4 J l

:4Ut i:rrrJ, rir.iJl Li rr*rje -y

L4v at!.tj;,tt i.it ''i,-P 
Jd ,JiJ t!.! !j+ri)r r.,Jr il.l, J4 d.jjr : f--J) ,u"i i

arli UAt i+it;,r 't {errl aal- ;iij, 5j,,ij Pr sirf r- 61, J-!.: (j} ,lrJ -u

,rljj Ja a;e rljtu)l

olr drjJ,ll orrUr i{ e"-* u.i Pr 4,.' J+ J+ .j.i:lr it-} ( I C ) fi) J<"Xr gr, i

. {!l+ se g.n:JtJ'rJ Jl C)r!t )u}t

(JltJ' 6i'.j 
-(JJ J-a, {-,r- cJ>lj a.rf lJj cr}rKjl rrJ.J ;irtJl !JJ,!,r lFlr Jl i{ 

-o

. r,:Jr .rtytt +t, Lj,,r,jtr oul. J-j t".' l}itt pty t€al-

\ ' 1



\  , , i-2>-v

. *  : -  -._:":'--<-:-u

.:-L\-n-\\ 1r-:'\ rrr' Jf;



( obJ6I lJE, srtl ) !i+l ca)! ,lirl {f", lJ-j - f'l}lJ .:Jy4(Jr e,J !,r. eq!)r J! -\

,4 bi'tt 4.t e) 
- rjdi lrpJ cJpul cLA !a1 LlliJr ,:!i'J qr,Ir o)J.Ur ')ti s?

. ,ilr ,rJ t rt Pr e0.!J i)J,(r 'J, ']r...iJ JL' si,

.c1At ztlil\ Jt u jit IteJ !+ {ri- c.,)ii rrr":Jr llt -V

. I \ t .5J ) .Li'I' .J, ,ujl .,,.i) C"rJr A

.ri J--.t't Giz ( ̂ nt)) tA' {<JJ)r. $ aji aL-rJ{ .r,LJl air J,li' crlKl '$ 4f"' I! d

.( ilr.rJ 4,jljr dl o}r (Jaj ) {/.rl o/Jl Jl {Jr

r.<JJ)+r &r!r .iij 're glij orjJ.:ll .r!l'lr !,. r? F r.e +Jf "4J' ytr gi -1

rJr c, i,. 4uJl .lus.'!l oJ& {il cll jJ- slr'Jl la*r., Jl osJ.lr e!|<Jl d Jv't'a GJJI

- ,Jrtl .-rJ Jl ,lsril !, r.al r..,f J<r *Kl JrfE. J'l--4 s,&ll ).r$l OI ee '-l4l

jr+l' sltr r<+"l,.sU ':,)!l<Jr JiiJ tr*l 19J,.* L< f ltttt 9jtJJt diJ'lr .,illr .)l us

. ( Y . ) J<J U5 ct, kl-r, aJJ.

'c,l_JF)-

}.i,r ;rJ- .!, f jJ 1.xa . .!L+lJ Js \c). O& sP ^;jt c)gr g-rl- r'l iir d 
-l

.rrru-.:JrJ-. t-Jlj srSJ *.t $Ah t t. r'll, crl)u"! LdriJ&lli'uJl llr'lL

jr, r YJo . Js 1)o .r,Jr sJ, oltrriJr j- iri, | \5 i i nt. ,Jj!l J, i-Jr f .

. .l.l)- !'JLJ siillliJlsl, olrl{.:Jli,:1 iiLll cjl' C"r-

)ta ci J-n'$ oJ>t).Vt, ,'tr.-! ,ri:Ji,.-, ey't oJJ,Ul ,i:i t 4ill slrl'r.:Jlrjb lJi I

. ,IJJI



Groul Pod S, 2- -G

,e;1rr.1g.otote 5 ^sbr't> _r.."r'Oou->w,2"2

J*-Y"'
.F--r\+. ao.t Uoti Hollow

:-leX\ Coupling

'f u, ""'. u'-o frd
Pressure gouge L:;\.,";

hvd rqur|lj locK -6t_$ r.)/a-{:s\>

lq--te.4\

o--+J\:-'9G

Beoring plsle

-'r$.'> 
ij *r.-^:->.

C>>---'=lr':;:"r5w

?-o<- Anchor block Beor ing  p lo le

*-o*.*.o.,oo[ gn",
'-:: J"e^3 Anchor block

@:'  * 
Single mu l l i -w i re  g r i p

€J YL;-' 
':\\,- :'i '.--.-\r; (. r .$:.



Sheet piles , .,&!t _ju_Jl _ c

J,y-ilr Jf o€ilr or! r!r.^-+rJ-r.sr<Jr Jr.eyj ,itt,)tt J:J inJ,lr liiJr iu'!r J..an
oleJl-":r r>t i-iJ-r.Jl ,fg t ., -lt Xri f lir < Ttyo or three vent culveits ) crL-------'jj

A-Jij> orrrrJ;!.e iJ ji, \ YJo !i.ri r-{J d.J ,JtJ Ji}r eJ!* r! Jf ( rS, llrill e. ) (,rl+!

. dljJt ri, a.JtA

Ji Jlr-Jr ) d;s!-.:Jr J-jJ r-rr' our Jl i".l.i'r ljv ))J* alt..'v tr'. .iKt Ltlt ti'J

. tjJ.lr ,JL,Jr Jr irLr'rlz orjtjAr Jl ( 'lJ--Jr

: i+::ll ;--nrL

,r--t."J ( t I pr.$r I ;. v btnr.)tj ;, I Jt p I p Gra JSa 9J ( 6)Lr ) e..,, e 
- \

dr frl,ir-r irS-q ) L,G k+Jrj J-!, dJ.i,J rli4 jlrJl CrJ d ( otlr Olj.4 ) r,ti t-i) .L.r

( juJl +ir .L-"aj luir

Jr JJtt.Jr J.-ir d d)+r a,, oJuJr eF lJ> ( dliJl ) Gd JJSL! o)r! dJI 0i j Li -f

. q+t db ;;u)t tet', d, e G' <rJ 4LJr 'rliJr

1 o.,<lt I qi,.'lt u,r ,r.;1 leti at 6Jl Jt"<r-l Gl f+ p alt*t g-) p+ -r

. J'r ey Jt #,rr et t iFu:.r q,6- ;,, ;u.f t 4U ) ,,^ e. - Nt t4 r'e - t

d)L+r J, !ui''Jrj dJr 4.'J t ti {J.i., i,r.i, - ,lrl Jl Jufl J-,i,. aJ- lii pt.r*-t ;,(r -o

. ( ryd)J<r)

:!rl lr-),

,Jb-.J iL"-"4 ot-.^1,,r+ l..jj LJF Gf ..-tlr j|j,rt t\ j'Jtr$ Lj )V-lL"{-.,"relr,JI9 e!,
: jrrJr 0J irr:lr:J'| JE t (JIe d",r+r JrLJ (Jib {)llr

Vibrators crlJljll : 'l Ji

-hJJt ji (cilty sand ) .:J-Jr Jksard) J4r ':,ti! ; j':lr J! r,r-i CL.r !:J!j!y't

!+ '!, Urrl r-.1 C4lt o+ .,,Jr .Jg rir a,G__, ) - ot, )FJ C. cjri rjt.l-.a,nj (gravel )

eriyJ +--.J!J - ordr f--..J lir ir- .F i.")r, i(>)t !F4 e.-? ( J.!t 4., ,ul o)u-J!



J2rLju:^\\{J 1."lrf

t l



Jt4lt lrldj+ ( cilty sand ) a----L!'Jr J(clay soil) q-Ur 4rr J5 | iJr .,, Girr

..iljJl

.rLi.b 6J-iJJ o)u-Jr LUa.iJ r.i-L ;il3 eh'q dJljrj| J.J,J ( y y J<.. ) ot+ir ,'-----"J !J.{

. ajrjAr r.i:r JuJr Ly-:il ,F.r ol, o o Jr * \ A ir jJ !,, L.i (J,!J irrr

s,L,"J jrj:-.rr !.,".r jlj,ll cJ! irl c!. 4lnr J;, !r.J}r i-3, (jusjr J*J! )ljar J.r fr.J
. t&J, rjor JJ $ u oJjt+t

Disel Eammers Jjzi i)Ur : uu

.-4 t.s !i!r&"rJ l-Jtr LtJ 6)u-Jl Llji (* dtrg dr ar$., fbc! JlrJ:r r"4f saj

,J,l) j 'L,iil CL-J'f j \,^r-""ir d.., aJr! LU'! c| 6$ ott Jt j'.ttv )*A J)t LJ'/I

a+ ( 4u1 ) ,JJr ..,i JjJ.lt .;515; t ,)t sSt, e-tV.:!'iJJ +r Ua ih! lj!.4 u ;)uJl

L*, G-L dJl {rd, C{iJ:lJ J.i--11 dJr a,, i)rrJr Ll!, (Jb -b!i,.! JJfuJrJr,i k.'t

. J,KJ! ;)EJr

F\FJ Penumatic Hammer rtpt ,5rr-.r J.i' jstpt ir,6ff Llyl J-j ' utri

IHJ!

. iJJl iJ4r G, 6rrtr sil Jit-,

Jetting With Air Pressure o.,1t Jt ;f,l-i rt_p 4!r 
-t

ei, - dlr r*L' ,rii irrrJr FJ atr J|<el&Ju, ar, J&, {g 6JuJrJn-l ,rj!ri,9 r'J;,

JtJ 'r/l ir,-J f-ijJl l.ti^ .^5, y. ire ̂ 1Lj\ Jn J ( !jrj, erl., ) nja '^t., 
eri&,|

e. a+r c,U&J l-ii fJa:,r di!].Jt oj-_AJ . dJl ql"r ,Lif o)uJr Jn l a- | o *4 a)J.u

. ,V ,pJ

Jetting With Water !)uJr;liJioUr i) y

jjJ lr:g J-Iir eilj Jl, ( sJ. J.j,, y.- \ . ) Ljr, !-i!e c-,aj r)uJr #-_-jJf oqt e-i{
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