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Mixing Water JrJl rlr

. .>rl j t l

. f.Bl .1, .4ttr -irt
. lrl4l .L r*Y, - LjU

. lrltl '1, !]i irLlrl rlll -Llu

. ixyJt rlsllj 4Ltl - t

. :,-r,a.Jl rgl - I

. c)tJlt - f

. .Ll4l ,1, ll$.:-l t'4 tr; -qtt

. lrtr ,r, J5L:. -Lrr
..Ll4l '1, :+t3 i-rll, i;0.lrtl gjJl -LrL

. nLJgl .i crtll 'Ul c/!Lr:,| -L!L

. J'tLt 't a.f J, -V.tt



4.+rl JrJ,rq t*r 
'iL+t 

(j !-L9! i,ut J,tjJt J-f J.l,tl .L .,^i- 
,

-: <:'')l

iru ,r.2 c---!l ..:?,, UF &tirr (Hydration) c:-Yt i.l,t & J4 - \

. dsJl (JL- 4-u J, ,f dlr ;ju/l ci ijLjjl

.jr !. . , r Jl eh4 
q*!l t, '_i+ Lls tl J-.r .Lii e.--)l irl,l iJ.' lEtr

+,.., .j$r 'W JrsJr c,t+ !,,1..ar,1 41 4, ar& ,"r, ,r"! ;l ;-l'
. ,.t yl

+:r t+ 1r+ e.tl.L -r^., (Workable) J^i.::.! i!6 ijLlr cf,4, cl,,Ut &!_r

. .!l<ll i F*ill c},,i
.ur Ll.lil ulr (,,Jl cuiJJ ljLlr c,G!j :1.;? 'ut U .*t tn j4.u.Ee.'

Z:.iitr -t) 'vt 2r'.

.l

f
, {, I
1

r



;i lilil .L Jl.:-l ii slJ-)l ,il .:-.- diaJl .i+ Jl f"-j.:ll cr,rti,dj.:+l

6r-nl .,El;!1* iiL;-U i.i\.Jl i,rlill ii4j 
"-t 

J!"t+ J+^.:ll cIrY iili?. .
. !1lr .l- /.1';r i-.:ul

Ji crr ( VV/C - d./l ) c.:-)! ,Ul ;,, +- t+ J, .Ll.ll 'U iti gter

. c.:-!l ojr J,71. !r^ e.:.-!l c. j!-J rtJl ..:,itl i,jfll llrl .L, irs

. Ooo Dry) iJ+ ijq i-jl-b wi )o; liti !n iJ3l .ir €.L.:-l lili

J.+.J ,.r;l ,U i.5 ijr;l tjj. clljJ, . J#l ci ir- +* lF Jtjlr

. (J;/r r+ ,ulJ et, !J .l,li iJF ,il J' Jl,Jlr ..-"Jlr .L]ll c$.,

.jr !| c.r-!l JjJ \/Y = lltl j fl;.:Jt .tlt irjr Jl4l i,F.,lJl &
iLttl

: (Quality) !l4l 't, !2>t a : I..;U

.:,U./:Jtj ,:r!tj .:4Jl ,, Ql- rr.u: ijLJll lalJ ci J-.ill ,Ul JJ<i

J<4r i;' >r1., eI-.:Jl .!r- ,* -)! i ,srl ,b, d;f Jl rr"aJl rlrtlr C),!lr
Liill ,,rli, Jt a, iSLJl J+ i;Lll Lit i e. /llj Ct Jl -r; ,lll Jl.!l

l.iijr i.Jri. J. Jilr Je lr. - -. / cL, 4Jr 'ul lir l+i J-.:Jl ILIJJ

.Ll.!l .1. J4 c,lJii:t'r! .J.SLll :.r.-r -. -.$ Ct, l"lt ,q c,j{+ iUU c,L;.J

: . ; l l t  .P tr-a.i t  g:; J, C),! l  d,:r rJ' :{al l

. ijLJ+l i{ti, - I

iJ^rjr lijll .1, ii rilrl Ci.!l .-.,-" : (Appearanca) ;jLy't Ci- r.ii, - Y

. ijL+l cL- oJ i fr .rl (Etfloresenca)

iJL! rL/l Lr;ri ZzA *tLt.j.l'.:.la : et--:Jr -!J- lJ, ;:,b -r

JlJj! . ijli 3)"1 :.ej ;j<J t.'r gg .;Jb (Electnoly te) q;<ll J,Jl

. i-!.ll ijLill l4I, 'lJ .,"{l .1, JIF-li $,J. Y



I iJle

.yj & iJtr slJL;r .1.,,+! .-+i :,,-^u cL,i J4u.lJ di,jJr .ur ,ilJ ljl

al+t J"t))t ,)itr j,Jt e ,!.*:JrJ rLllj ir ! l"i-tl irti,J c.:*!U cJ.:Jl

-E-)LJ J. ;ll CV,v J,,si\t) rutl ,rJIr J,t r"Er;c!L Jl.."li.llj,J.5

-a J l=is i,<J ! :-;L/t id .j; j,t t, r^ qEr, tj jsltir jr-1. )t5r jl

r\)-tJt v 
'&r4 

,i-, if t<r eIJi Jts? ,LJr j| . J*l sJ' J' J'41 ,-t)'

c,trJJt ,i' &) o' l* c-.= lJ+l J,lr^ij iy't fi O# )I4tt JI6't

rlJ, J, f- .JiJb :jL/l (]i jll dJ .rrr,l ,i.'-t .ill J"-dir iA--:Jl J.-:r dJ!

: -Ll!l ,t, ;i 6ltall rljll - tll0

. lrlll ,1, .i lri,}J J, c$J i;L/L ,JLi .rtJ,'t Jl d+ dt rllt .i.1 :JU,

: lfJI rbllr J*Jr - .|

Ci. rJ k ir .:,li d'r iL+t i.rtt' j U?L Lan iiJ-rl.:!Ilr .;+Jl . : I r
ck- Uil -i!"J(r.^L!r) c.:,9! ,llt ,x.ptdt;1d d4LJt Jt Jl JlJj

.JJj Jl) aL;)! li.-.:r-ll +.rr llsrl r4i J,lnl ,:LHl i!, JlJ llsrl
grr- Jl d+ FJ-l (j .rr4'r {.rJ- Jl d+ k ,llt c},L3rt & J}Jl

. ( cJLiis

: itJ.A,,Jl )Lfl - l

..;.e- .*r kr .l.LHl ,J.a di yr -'.r 
16]l .:,1-a -iL,r l-.& LriC Jd,J

( Hak Cracks ) i-r"Jl (,ui"::Jl U ;':.e ):* dr t- 0F i kf L5 .:i-!l
. ijL+r L:i; JI ..f.: -u irl Jl r_

: CtJll -r

J, ;)1.; .:,rtb U .rurFr OFlr o"an (jr ot*Jr<Jb .rbJ-<Jt & C:l.tl
L." r+l ,1, di ;.)r.JIl ol4Jr<Jl ...i--tr t^$t Li :. ! ri t{.inj nLJtl



.. ;.rrul :jLll j ,rr;'Jt ):r /,1$,:-l o<r ,in_r 6l:tt

: Jalll .L fhi:-l ia., ttJt : Vrl!

.'rlJl;L,aII .j.r ;r.1 i.rLijt rtjtr -JlJ^:Jt Jb.4 JJt .$t J.'1., O, rtd,lt e+

i$lr ..'1.:...11 (,J-iiJl J^j .Jl 611-rJtl a.lUt tlt U ttr.:,!.s .L,i .ll
J<rJ aJ,Lijl irJl !' .*...J1 .lljnb aa;)l c,lJy l! FUIi a,, i:t/Jl JLIIJ
i,FJl )ljlr ot-Jt J, ,ldt ,ljlr #tr-:lt ,J^ oAn 'r-.., t' :fr- -i:<Jl
siru ijt^.' ill,j rl crrL:rr ,!.) -Lir ii!-1t e$.f .iIUt CL- J' ri! djl
,-.Jl :l., er..gf ll.r;.:-r ir<,cJ i,J;Jl rr}r tJj ijy'rlgj|J":lt U,u _l; U

. ,s-l' rl L* .Ut Js tjl L iiy'

+Jl J- qirJ- Jl .rrdl Al4 6Jl i.Ul ,rt!l.L!)l .rin .} l"rJ

. :iLFll -Ljtr ,r" +y-

.Llt ,lF 4.1$,:-l ..-t 6& & t lu tJ, ,.:,JJ _rl ,Ut JJ r,:,i ! ( I )
. ijL/l

31.--lJ !j-_r ijLF J{rr (j .:,rl ,ut u zF (rl Jl*-l F (e)
i;Jrill crbtj'l .lr.b :b i !-.Jll cyul it4 Jl ,Ut Ur llrirL

. bti &LJl
. i;Lllrl.:i--!t ul+irlJe:!1,154: ALJ| "Ut ll!,:-t ,:* (_+)
. 7 \ o J, Jtl i-..J, i-LIt '.,r!jtt i,rE, U Lk..i!t -J!"tt dJ-l iJ-J ( ) )

. lt'.ta /.''\o & ll;r5Jl 'Ul - \

.l\ jrl+r Y i.J {rt!.J"s & lljrlt ,Ut -r

. r.ijl r+1. ,L5L FUt ,L _l



ult )+V j c,LJLJl ,u - {

. ill JI JrLrJl CL., !, ( Waste Water ) iJUt ,Ut - o

. p,r J!.ts I.r ,y ,jl ,y 6js 6JJt y't ,u -1

. ijLrj.iJ .Llr ,F l{,tr;.:-! ,Ut a/ ijlt drVl CL3j} (.r)

. Ctll J, jsl Jl /.f ,o 
"V 

6;t 6.!t 7Jt 'u -\

. .:rb".)^<Jl ilr U jd :l 
'/.t,o 

& 6js 6jll ,u - r

.1J,-t:z .t..uE /.f ,y isl $ dF dijl ,ul -l

. JrLII iLa,J :,Jt<Jt iL.ltr dtJl t), frlJl ,11t _ t

i cf iLJ'r i,rE .i llJl .,!-'Jr l..c c...":; ;-J- r|J, ijl' dFJl ,Ut - o

. JL:Jl J, cj-1|

. .:lFr f- iLe, !. f,ur .[r - 1

, xL+tt rjlt j tl;.lt Lru, ']i uai:lj 4$l .lll JL3L n<! ..,t' ii.a,J

. Lj$l olLk-lt j;l 
c' l\o .s-l .r--r 7t.

Ui ,ie:J a\V\.rt4 ,\>I i' .t", A- ,t 6l ll!.:-)l iJ-Jl iiLrljlJ

L.; l+i_r .rl tttjr LtrV ,l t, i;Li,i dbjl iirLa, l-i i,rtil,lr J-,Jlr cl.:ll

. QLJI :;l--U

: .L!Ll ,t, ir5 : l-L-

., JsL:Il .-Lt r...E"'tJ .;t dr.r ,jLJj.! Ct Jl lilAr ,U i-:lL JsLr- .r-j

. i,jJl .tJl .Jr &lj.r crrl^,Jl .i -,Cir L<! e. ;! ilL.Jl "$l 
ji i.*J ull

c* o,J+l Jilir iKrJ^:- ijLi"X i.jljl oul (Quantily ) t.5 4r4 iJI 1.5

.;rit'/.\' Jl /.to c,c qjLll .rl.Lllr ji i,Jj,:lr .:.:-Vr Jl,Ur +.; Crrn
: .ii? L J,

( consistency ) l,li . : rL-r djl i-.jlllr ijL;-lj i,r!.lr Lr.r 
.-Jr i-j - \

. , *  i J  u . -



J, Jil .Lrt ,u J! Cur iJLJr Jr) Lt*;.i - qi 6.rjl .}.J l Lt -'!,.

. i-Ilr ijL.,}l

.:-:*!L ;jLll i.Llll d; !r! Jl ;;Lll i-LtlL L!*:Jl c.:-!l ins - r"

( Bichness Of Mix )

.:,ljrjJl flJ;:-r "tKJl 
&Ju :jLlr ( Compaction ) tJ.' .i.!* - t

. d;r+ eLJl ,)s JJ ell ;r "Ul ir, Jil i:.J Ji er.:4 ( Vibrators ) t<JKJl

.:,tllll ..J 
""1i, 

.ra;19 i,JJl i;>tr Jlra,J lrJl s. rJu dr,J 1t5rl Li - 1

. J.l,lr ,1, i,U Jl eut i- Ai 6;i ,;)t 4t ll

. +Jt qA )tJt4 .,tt ,t> +), -\

+i I r  I  r r

/ i  
"  l l t r lE

a2 - (V)-At.ra,i

gUi-ZL;-l"l-j,lr3;Jt i f-.^J r;u..U r

-L.!l',.!,,r r,j J )

' t :

. t  3. i 9

.!' a'
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; a
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c":J!l Jr' ,.a-! r-lj .'. k -Lo: L: ( Bleeding ) e;jJl 6y't! .rr$ - I

. ( Laitance) +rL?;J^l.Ljl .j-. -iFr i;L/l d- & .;,"ut

. .rGU .:,1! 6JI.4:, nLrt - r

. r-."11 4J- ijLlL i{$ll xt-}t J4r LJ'a - t

. arrl i+r.! ,lr+!l .i ijL+l e.a 
-ara -o

. JaLll .1" .rl,,j #E

( Fresh Concrete ) ejl-Ljl ijL'i! ( Segregation ) .r-.- JL;;r u4- -i

. itLr+r .:,U!r *-. +' j -l 'r: -'r

. lrltl ,t i.<J :-,;Jl, ijL/l {il -U,U

. i$.rll l.l}l '1, i.< l^.r L\-*t t! Jr1

:-JJ il.E .Ul t"s ir-F t+-: . ( Dry Consis tency ) llJdl aq AL.r' - I

. ptrelt aF aLr cU.iJ lrl|A igrJ,

. ( Dry Consistency ) 1l*ll aJ aL.; - Y

,Ul iJ r.l.,U lrb tbill i;J aLJ- sl-,tr i-[. e.r-lt & 'llt i; !F t+rr

Uli ,n-- gli ;-Jl ..ie c-l; tll t,f .grlelle irrUt rH l,li uL- +li iJl .i, J,
. .jl+l ,)rul uli

' ( Wet Consistoncy ) : llrrjl 'J+ i;l-t - f

1i+i tlJrl iJl+, JF +Ijll ijL/l Jli eljll ..'Il t, 'Ul !.5 .rrli lll

. CJt, -+, JL,.,ij)l k ,& i,rBl

: ljl-/l ii dtslll ,ul e)1..-l : \L
os iiL i-ull .+.5 -qJ3 i45r iiL+l ll' .i .1ll Jl.'.:-l .i*- la uF

. \- tji .:":-!r :rLl j, irl Jr ) dtl ;ltl i t$':-



:dtil ijll,v jF JJrr tsrr ,r\..-,.p .:J!I., J cL.Jr .ut d;rj:
jJ,i dJrJ irJi.Jr rrJrJ C),!tJ i-rut ,r;tr J+ltJ JriJt ;,, iia.ttt s,i.i;Ii

. rtiJt .L., ,i .Ur .u.'i.:

c,'i+l CL!
Ur .rlr ,:$ Ju Jr-lil Jl d+ i lKrjt J;J CLr 4i .r, dlF-t JlJi>lr

C lrl .dJl c,uLll o,J* J' r,|j k! dljir .Ll.ll !i .ur rjr JLd-t Jj,
r&t4 Il {ll! j iLati r.1- et +4t J. i,lt i}lr .:LUlt Jfrr .ltart.yr

. ( Comparative Tests ) ii.,,tilt c,tJliltl

: tLJ't +t, di .Ur ltJ,i:-t _Er
;JrLIr i,ruri & {,e!t (j i;L}t &u djt JJU| dJel y' ; 4 l ._.rl
.r:. rlr, ll$.:Jl JI Ci'L$r . i,J+l J"l!l n 6, ty tt ,jt I J'Li ,:ljjsr
tul L i3l ;i* d,trr c,r.t rLi & J,',JJ l.ils ULj ,J .,..-." :-+_r
t.rl el!,t l-J:, lo. .,,t:|;4 rtt i.rl.ilt Of J>J ,iL/t orlt LbJ,J i+lrtt iLJ,

. t1 \I i.tl +LJl f'.:t l,Jj, I\.. .rlJ-i4J ll f V

o.ti tri 1JJSt \Sl) Lrlill L,l> rLJrt d,lt Jl .ir.ir d,Kt ;+lJlr

: J!15 Ljr :rLJlr i!r4r j ;l-..-.u ,u5 Jlr u ir.llijl i,rE

lsJt qt - 'iL-te *. i.7 .zr- ( I )
. ul+^:;lt .-..1 .a--:l .- L;; 191

. ..t !t iJ., 1ul 9 lul '*t Q)
. ,UL i+lJl ;!-lj ijLll J4tr ,[t ti! & il,i|Afl irl C;:r .i- kr

C'lr & 4^alr ;i.r .tr!r .l'c 1r1l :Dr, ;i qili+t 0, rLy't Cf clj eJ
tJ. \t iJ +ut t-:i :toL ;+l

J, 6j^rr "l1r 4t , a,5& Jqt .,iI! rl ,.Jr rl c,:Jr .ur +LJl e:
u bt4 A-'-.I J^ gjjr qtJj.rt Jl uJrL;t tjl i,JjJt eLt]l rl ;tF!t

. i+i..ll ,!5 q-t LrJ. +Jj ;i .rl.rLrt)l



:.Lltt ,t Af cj) :UU
- rJJJi i.iul ,g.,lzJl ;, ijLr,-lJ Ll-ll .1, J, lt+l J:r Cl)!

I dr, i<l jul 6J+II i,, irL,,-tl ljljl ,Ul ,& (], LL.'ll l_r4l
. ..iLy't . ;'u.tt ,u.l )l 4fr+ Y e.r- J,jij !K, j 1]]t ut ga u"

l.t4lJ &U 4iJ .U.ie ciljlj- .i .Ut ir..i;. :.+:i i-rt*a)t .:,I:.ll i-JL

. iJl*l Jrh .Ul .J. r.- rL,rj Ul- LJil U i,Fr



L,,j3i ..!1..b
rb,ll .r
pSJl .r

CJ..JI ri5 .r

eLI pJAl J

i:n-Jgt llrl.Nt *

ei4t &;hi9 p*rl *
rrl,rLrllg {lt *
jjlr,l e,U+ll *

( O9!.J- ) &q.r{5ll ':rlq,all *
i:.Jl slrSrill *

.flo'i.glt *

IY
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