
t-_.J-ill

ill*lJl g.o nab 6l9jl

f, L.rrrl o-r.:.lll lJ4 J.,5 j f,J':Jl :+-lrl JI i.i&ll cru-|Jl (J! irlrl olrJl lr.J d!',

:& arl'

lr 
- ( flevated Tank ) {.ll,Jl ,l+ll crul} - uLiJl - glJ"Jl - a,tull - ( A.ch ) ,Ji.ll

2.L ) | )rze au] c,ttt :J I J. ryJ,Jl .jl JiI A..all !".r+l !J<.. i.'l arJ, Jl 4/:Jt 9+ - ut$'J

lJdr \.,JJ,'ir., J<Jr r-"i) et?l C Lra G-.r!!J ou-I il! ./y'-l{ ,l :'t, F! 'q.i,

crL.ullj , L:il .i+i:l )J-*l c-!rl J., l,l, dJljtjrl aJJ st! 'lf sl, . cru.:Jl !.i| J, .i.ilrr

JL'!r JL,lliJ !i!"!l !L.t elcj , cJl'|3'll l.ij - )J*JIJ , cJbli')'!|' cJu.:Jl ,j,g 1,lrl

(Dead ld ) .:.. J|}l Jl ( Liv€ ld ) ri JLll +il'l 'iJ- k o..at ,rlr odr {ilt 4lrl

- 't:i'Jr lurf a+., 4.jrij Jitt |!;.rlij ':.. , sillj irlgl sl.rJr !r. Llil ..,i.rJ .,i...,r !J! t"ij

C,ai bj.!r f e,f

. ,Fi"J! {r$l .ruJl : tJI

. e.lr.J! 4rlri {ru,,:Jl : liu

. i:r,'ul! 4,$l slr.:Jl : ujo

. ./l-ij! a,+l(JuJl :l4lj

r



Archs :F! dr$l ;ujl : lJi

( H ) i-Jr LtrirJ! Li-! ;!.!l e+-tir !.?iiJ -.rJ-i.ll ord 4i.r<Il /!,J\*irii

(  h )r i .Jr f lr)rJ ( I) tJr.,

ARCHIS !-iJL r-Lll .:,l.ull t t

rP J<J ,rl' .ri.{ 'Jjr-)' L::L i"rrt' ,r.jr i.ir ,.'ir 9l u1,ztt c} }-t4 J

i-Jr.jr c,l,lr!r rl.|i', ir&lt c.r-:Jt ltr,irL ,.:JJ!j *u er-ii)i .;, ;rr !t,'JJi aa

j-lj J-, cJu.:Jr j. ldirjr rir fJtr.{ s,r ( \ ) l) .<J! bt . 1 Shore brace system )

r .r(-Jlr I -.--.:o ;- .:,rrlr, #i ia ef - ( jr o J, qrB-ll {}.tll .rrrJl Ji .iA-!l

.!r)r.1, \:,rrrrll !i.-a ,jl, uL..4 Jl .Je ( U - Head ) r-J).i|l irl,lrJr JJi) .J!e " Ax"r LG,l

J.--.ul iiLr oF Jl ,j-I'- ( L6a-,rl, ) .r-Ur ou'rl 'Ji "A elrjr irJS? i..t r.B+ sr,r,, iluu

.r.rdl or,bll J, .ir elt J.i.ldl 
- L-J,i, f- o,

ci' {rt,}t tt j  e1'1""r gU.i 1.r(-y y +J-Jr !-.:}r oriui i..re} *s4t
. a)J'jlr !-.:Jl .rlrl& .J! )1.J! .rl.l]'ijl cjr g...:, 

eJ r.:j&ll dlFl Je',

I
I_



.-rj)jlr .rr,l.'!r r-rrli eliri "l . x "f LLloj,rjtr *.:e Jr rstj e-b: t4t '3- \.t

( Shore brace system )

,L!rL L+,1, i-4'rl Jr itrr e--------rj, .J'l,o,!,,t,r"!r --i- i, o\-r,ijr .ir ii ellr ,J

' ( Uniform Load Distribution ) ltl.JI,.JJLJ,

iruL--eJr tLlij L;Jrll cr-ll lui,!! J..UjJ :J*j^J'4 .J'}r ldl {+"- 'Ji -!! rr ir'-

.rry'r ,r-i'Jr 'J' r+-F f- o. J.l.,rFr J.i-it lr'itr JF Ji } ( Props'Ststem ) rr-ill

.ie-i.! ri-b !j].Jr ot')r 'Ji t \ )vo I )o J'J -

(gl!1, ) .,:$ J+!.

Props r.1& rlt "&!s tondord  sco fFo ld

/r J'l r vlsr,4.

E t o
("J*L)

*r:r- r,,u -LLr I

(Sho..brocc

D!..gonc( cFoa9
braciog

1. " ir CtLr

r rone>|

L r,, )^,,, )-,,r. l- r,n )' r,n l- t,, )

( r ;, 
"l=..r 

)



L{iLrri, lrJl ill,Jq 'Ji ILAJ'i ij}l^ ela dfj {i,J!.Jrlrr ( )l'tl ) '!Jtl Jlri. J!! Jr}J

. ,uil CrrJI' i.rq .irj' ( \.y )

! jr drliJ ;ijLJr !8 l-i 4Jr* sut- .J, qiri lja r.:i i-.. - ..rJr i.lg .Ji rt'!'.,

j- -i-----.r J-' ri ,tlrlr)'lr Clrllj arjl dlJ! .Jili .L--"r, r-"' jlJI+jJ 
"41< 

t P

JJ9J ,/r - '1 x"Y JU, ,r<-,JIl !-:t JJ crrrlJJ c=j, ( JJlLjl oti)r tJi ) r-----------JlJdr

iJrrll .:lrrell

er 
'tx"\ 

Ji'r'x"l LLL& ( aJj,J ) r,-/r \-.r+ irrru, Jr Crrriut!! siiJr J:ii!-.i Fr

. JLJtr orrr.r, .'i ( pr 1 ) Jr, )r.Jq $Jri cliJ e/.htr 'r3lr 4+ qlsJ sErt



i-rltl cJrrlJ-.:JJ i---";Jl, 4LJl ,.n-lUl lu,i,!"l ;,<r .j!t ti..j oja4ll JJ, Jl .,l! J/,ir dl' !J, l,i

: 'Jli'Jl o+

dLeJr aj--r g-ii JF Jl|Jir( Shor€ brace ) r-Jrjtr dErlr i.ir-i lr{*,1 i:jJ,Ir ..r!r iir -l

.,!l.,lr Jrr'lr tr)r+rl lJi itt JIJ cJu.:Jr i,, Ltl rj+ {rl}r fr.,.:Jr crl,LJ lr'b ( Spacing )

. ( D,L) r+. Jttlj ( L.L ) a.. JLll !/ \.1,

.( D.L ) €lr JLtrtr j,."' Ji.! 4-:,r .dr ,JjJ .JL:l )qt)r i 
jt, JI sI'

1,E) d"f);lt sle "Ax'l LG! d,/-Ju. e-r., e-4 gs-jr Y-: J' .rrrrJ' eri I

itr cjrt cuLr sle'1x"r LU.!J !-F I \ Jvc JP FIr i, iJ"i c*-d - ( U-head )

kl, r,irjr Jbu ti! ,:!iJ aJ t . l.

!-.jll orJl JlrilJ - 
Fr-/rr g-ay ;r r-3 - 1 Ste€l Chtunel I r,l.r- .r.)t* c:-- ,f, -r

j., L"' ).-r++r J)$r 9 t-,s- (iit ) 
-,--ov rrrll !6jij f'- Jr, J.i,Ju /:'UrJ {'Jr

r rd]JS!C.r



ir"ijl rljelr !,, Ji,.lJ i.+r ir..:$r c{.:Jr irJG I

" rx"t LLhi/ !J(-Jlr s--5 6rt ;Ja - &At e/..a$l u)r! - u'.+ f:r,r'* Orh -l

Uppcr) J JJL+I ,:rr {r.J.l,Jl r.j}l L8, irJ<l| d.jJl J.i,Jl1 lr'lrl er4}J ql, oj€* oF e+

( nenbers )rl!r)r J! d . (Chord

!urr4+r g,.bjj ,r-Jri r4f s.J c"r LU.nl {r.iri sa}r g5 0. a,ru+l 'rJt i,l sf'

.(h)Lr. iJ ')JlJ(I)r iJlI6y: gtb )t 'q rt i 'at)te sgrr (Jlt

lry'Ji eL-Jr ry' "\x"l LLlr g-JUi 
"L.,J 

( Filr ) 4/r ..--r !/ errrJ, (-.,j -?

. r- I . JS i,,Jtr ollt- iJ& ,rJJL+iJ

'L4!r WU'r J-+ ( ply wood ) lJ.J)tJl :-"p d Clrlr.i,Jli{3 CLJ J..L|j } le't--

' ,r lt 3,1tLt 
"lrl 

rt-J! l{e l€+e e. ri.l! .P$l

{.1-rl dJ{- !51, rrLJ (JjJ\t /-at \ ot,'idt ar ttt* +:rr ourl'"}l Jnrl j !5j -r

.( St€el channcl ) itJnr O!&.iJl sl, oJ':Jl

s: a.-r!r q-.:,rr odl iJ (Ji ,i,,-.:J !:}{.-Jl jrJ4 +-+r eulra+r.,fi,la.rv ett ebj 
-c

. ;,*t,Jt j:i sil 'J !/4" 'J 
.r=, ,.,r,tr odr iy' gri .,,r-. '9t

Gl, La,r$ur d 
- 

ljljl -l,J-lr WU.rJ or.iJr t! eL. rle 6?t cJ e\jt ,'\a *r^:."i 1-.'

. l.i<!J ..... 4Llr d.tur (Ji .rJrf c, Vr',;-t o:t j .:,)t*.ll

,5-rt' t"-". !', 1+ur Jl.J,l,'il ,1, (r d)) J<"l.J! Cr, .J4 6 - /,-JI'Jr i{-ijr j.{i e 
-1

t;eJ :y t!)4t e--:; ar aJ'.:Jr c'r| '\# lJ, lq d'- 4JlLlr Jrr,rrr !* UljJ "a x "t LU.,!

lr,lrl ( curvature ) ,l3rila."4 U.1" ( L ) ,,-y'nl 6dl o'i, alirJl iJJ<2 lif (Jb tt&ll ,rLlAl,

,rtJl Ji..1 ]',lrl ijL.rlr ..., J.$..l u - J.A,J!
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; e.lJ..J! 4rlll crl'LiJl : UU

CrrFlJ LiirtJrJ JrJlJ}r j;r i fr*Jl e'J!-!l )l-s!f i '-r'Il r''txl\ J' iJit r-at Jr''

. !{tril J*i!

L.' ) e.rFlt !jtJ. j'ir tJi LF djl .JLtJl j, ,iJ ( stip Form ) '!Jj:!l cJl't':Jr '.,Jl-l J!+i

( r d) J<':J!
. grJ"a! iilllr .'sJr fu.!|l J'nr /n-i c,Jt (!l!r

(o) Fj) J<iJ! r.J ) /rt r CL../t !':'r 'r':Jr J" O--l C n*,*''-'rlJr'it' olut

-: j1 tI ul ctlil

(f ) pr);5j



l+-..r? liJldl Or- o. r4i
tulL! sLlreJS,, tx, t 'Jlr:

( . ,,.r J='r )

/:lrJI

riJj,ir l,u.!r ./,-! lrrrjlr i+, F,' J.. .tilr (:.dt er1 etta ert a)f

( Lift Slrb ) 9l,l-l fu'i'lr Ji-llJ



J-+ L&b L';rrl dJli+,u rrtr ;l*,i i,, JSur &r fjrFl q.i {r.}Jl !-5 !, c,r{i lpj Fa 
-t

. sttdt Ji- +..2

aH != CJr.jir stil ,' 4l-3)'t x't JI - "t x"l Lt--ji <riui'lt 6)t J' {tJt e. ]'-\
.LaJr !!.r' lJ_14 l.:i:r rJB (Jle JF e+4 drjiJr oj, eJJ oJd ol sr'. |J \ , . - A.

. i,J.all liiJ 6JrtJt .,iill
ort'ir ; lijl G-rJ{ ,{.:Jr C.r,$ LpJ e_J ( or,urJ{ ) ,4lr+Jr {Ji +if olJ+ gbilr ]r; pa r

.( . J<.:r L.' ) ;rJ,lt !.3r fr&i:Jl o{,,:Jl oU.J<, c-i F,'- 'd.f r rj! j oJijl 15J. J.ijl JJUr

a.? ,)l sl, -( ogt ir*l ) "\x"t Jf "ox"t LUf ( ,r<rlt ) .!JJr g..:i .Jr cJlrr,r, sns - i

!...:r cr)rJJ l]J (J-rj g-JLh:Jr L{+1, e-rl d 
- ,bJ'..Jr gii- ;lJ u} dJrJl.l.rr r.."-L. {.rj

4!JiJ<-5 {r-1' Ljl d"J orrr.^tr sIe.Jr.J! g)rlljr s4 'ax"Y 
LUri ( ir<-Jtr) !J Jr

. f o. d,, !_t ! r,6L',-les,-td| Fte

kls-:r f+ e-+ J-!l Jl {, t a ,pp) *r \ ,!--c ,J4rll !-":,l i,, s,!J ,i..lLjjr Crrl {:..}j -c

. lt J! r.6+.s ri ljtjr 'r3$ lCUrlJ

rJ-i- dJ-lrJ.irf oui:Jl.oatr arp g (Jr,J-lrJy.,u:J ti-t' c.LJr .!b at-f!r,J 
-\

er ir'+ e--- - 4+LIr Jl*tq :...-5 li)r-r lrJ',-r l|+ cP dr.JAJ c,yrj lrJ;!! dr' jJ

.4riJrj +-rJr di Ja..ijr ir&i:.,I C, e)r' dujr !F c-\4) lr.J\t ,;tAl

,J- rtllrj jrJjr i:irlJr, r,tj rjL"Jr! i,j)tjt {+lr!t i,, '|.6,,it &J - dnJtuuj} 9a V

tir"l, !--irr liiJr i/- d ,r.:1r 'J-:Jr rli e 
- 9JJ!,lr )!.. ){J diJr a\-j, uJtb lyc)

. dL"J}l !i r LU r/lLLr LJJ-il G' ( Lift Slab ) Jjlll giiJr

l t



: JtlJllr drltl c.'l{.jJr : gU

l+tl ljj #,.J lJ:Jl L4rtl!,'. c4jlJ"..j, )l+tl Cf dr, e.lJFlJl .:JIJJ i.n:J {--i! .rtj !F Lt

. i,+r.dr .i.ij J &J':Jr oJ-!l i,ij sJl,l

dt6L.:Jr !!uli')!r cJli diulr .j*ir lJi Lrl)$ ( Slip Fofin ) l3y'l LrlJ,J|JrfrJ,ilr LJJIJIJU{3

. irildl 6rJ J drJnrjl vJt $ +-",J! &rJ, jsr ey'rll r'j!,r JJl!9 O! bf,

: rl]Ji:Jr .{.jJr lrJr:Ji,i Jrulr irir J a',itr c.,rJ!rr J*rrir (J! 4J

Fr. Jp iil'lJl i.iu! .p|-i-rj ejtJr Lrrijr JJ\, - crr.lr orrur! i,Jlr ijuJ,r \.- .r+ -r

. !aJ! arr' crr,jLr !lgi./ tell - Adt Jrlrg lr-t v., J fs+ dijr., - .lrJr
- f- o I Ji 1{L' .& d, U+ .r.j"^ldt djf !,r O.& s:lrj .l'J4.! rJtujl ..-Lrl odl &r -r

lrluJr s4f r .L,LJl &g r.k sLn gi4 dr}iJr .i^ L)h itr)tt irlf iJ dE Jt oF"l

.1rtJ.lJ

.dalr dj:r Jr ( et'll Jir..!r J* ile,rr ) 4cdt f t eJ 
-f

cjL,ll IJJJ J l4r !j{+rj ( 1 Jt+ 6t ) (frijr) Jrjjr frr,i:JL'ijl G"Jrrr J,l.n'lrJ4e e 
-t

,/ i-lu djt- lrb {i)ltr {J.cjlJ,lt JJd ol!,lr l'J4.! {+Irull !J-rl J r.(++r i.:r irlsl, -

.( ri.,l Lrir).J UJ .iJ-jr rLilt si..ri ) 4:'Jt tr"

ir,-,r+ d, ,u.jl srrl ) +lrrJr i,.:}r !.r.iJl ,rb.yru,!r !i! q, - gl-,ilr {r' l.\ g1 -o

. ( Jr.,Jr JJ,J iJ^.!1 ,J,rr
orl..rjl LJJJJ oj+rj dij>ujl erdr L-ij? !)1..:lrJ+iJ e C,L^it ,qr' a!.1&f;tJ,J l){!r J4 -1

C-f -,Jrlrjril ci-a J-i &..ar ,lultuj,.i *.j r.5' - |.'r-rtLjr li,A &jyjl +.rrjl lJ':-jJ -

. 6ttlt ;r o.)t .*,Jt i!- ,,1";.;u +., 'til &JqJl l,C,.r,ir"".

iL.|r Lr.ir)) la} - Jlc.ijl !i.ai oU !," JtLlr e. 
- rirJlr g^, Jr, {.L' Jt lrsrj ir"trr !^4 -v

. i la, l .L*.J' lJl?drr-

. J'J.!t ?,.4 e \-&Jt )\br c. ( (JbrJr lJj.jrt ) 4l|!r i,irJ! iil,:J.J! a,L.!r ijuJ- .-.- -,r



j', t I . eli'Jt{ {lrulr ,r.4 +.J j Jt' Cr.4 {^.Jrr.,t Jt inJUt .j. i)f tij! ,J+t gr : iLr){r

. ( rje JbSJ i't, )

(eFJ!) ' I cJr-.L-
..lLJlLlL

.-..- ,ll (r*JlJl) ,.tI .ra+ ( r ,,r: r"lg; )
;rsLJl .5i

CLI.J,U *6J.1- r r.l-



i ; :  ] ;

Fn
G'--='-zz"'-

;)>\J\\ e.f 4+\f F )j4



: ( Domes ) ?l.ilq  rltl crlr:Jl : I'rlJ

. r..jt:i) .JJtj.Ir 9!dl J<J-, n e ery:t! . glijli,rrrrl drr{.:Jl i'nr j .,J,i:Jl dJ.Jr .il3

elr i-iEea t-r13.J i)u-"!J dJdr d-rlsSl !-Ji .,Jlr ]Jr.Jr .:rri .r!nr ijb lJi i.! a,<+

J<r qkjrj irlr c-r, u+r ,'rllr 4JtrJ<5 lJr,.f CJ'!E dJjJ , ;i!'lr L!Jr!! i.3rlr

. bi.iJ ,lril a.ijl

k<.U arlj Gl, J.ru,-rF Jlt kJl IrL.b,44,-,tl cJIr!. ii& dr.jFu jt+ir ClaJl ,J.n 'll 4J

q"--, i,r' '\rj)r r4J djr, orq Wb.Ii Ji . ( e.ll uul J5 ) Jjr, lrB UJj Ja sb|' d ( bond )

t+ ( Max strcnglh ) qj'[alr (Jlrk|Jl Jl i,J-ll ijLJJ r J]rJ .Jr TSLJIJ - tuld/'r+h,J

: ifl lrr*!.! U r,l,Ur or"<Jrj rr.rlr |Ji, (lr#Jr Wrn Jl ,*ijr ij l,' 
- -r,ilj a.:JUr ,rrr lrjl

. ( Lift shb )

(v ) frr J3

l l



olJrr,ilriL-lJ{ i;Jrll ou-.:Jl f uri:.I a,<4 u9 !*i J'irll}l,4l ol! .JLjJl AJF; L,i

t-A)r!4 d-.:.,1 irlJJl Jl r.Jl'Jr .:rLrlirjlr j ( shor€ brace system ) dajrj;-J,l

t-t)\ ';n U tA'+eJ &LJr ouy'r.? 'dr dri J*"3 e e ( tr ... JoiJ lelli ,Jt ) ai"'Jl

. 9r!,1 'r$-)r .rEr'Jr (,L" k-"a e. qa.,...1cijlj -'1x"r 
Ld.! ( (J<Jjir )

!-a* g. t-a,.+ {j, sJtJ "\x"f ad.i cs-Jlr el,li,, e)U.r 
- i&LJ! dJgll \Jle c+ 'Ji (Jl,

.  t  V Art F! t  5 I.  J.hdl, l j )r j  l j t j r , !4)r.rL, i

; ,:LJjJ ( d,JjJ ) J,-JJI .JLitl i,, Crrr fu,i*! ar<""i , |.jtij! 1,l|r odr CL- J.l"i & ul

. ( v eal J<J ) t 'oii.AJIJ r'!-y'r ).Je41 ori 9!6! ;J1'

c!- .r=,,.- ,r., ( Ply wood ) ( rJ.J dy-.1 ) q-jt it, (t'Lt, t' ,'aa), CtJfI llrt-r a,<J t 5

I ^ p.!J J<+ '.J ) ar<l' )J,.Jr 'r'r -Lil' A!,

* ' !  -
' !  J  t

I
:\i

l , l i -
.-  -1 ' .  ry)

(^ )drJg
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	1-  المقدمة (ص3)

	2-  الشدات الخاصة بالعقود (ص4 : 9)
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	شكل رقم (1) (ص5)
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