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: Le .al.tc + dtilX 1,51 ' r-r,,r- la:lS. & tul-Jij

. giL,:I +\6la.I .r+ril*lr+tu|-Ji.i,,'. ,,:tL-! 
C'l"i.ll r+- (1)

'l-ll L.rS ' ,'-r' ;1 1.1.5-,ri. J$-i Ltli c.li:il-Ji eEil 1+!.r tul-Jat! c,-r (2)

!x ","u.rl: rK_! o-.dyl ..r*li.!r uril| ei rli|J JrJ slc .&'3..rJ-r +-!L.l

f-ru.! s--lc ,JJ---Xj Lrli.! u. JE d.iril drr.r dEi.h! fi.fi -.j.rJ ,rr"i eul

f*S ,:er LjlJ.ll r.r;; lrl liltll "l.)lrj qrln dlslt 6irj OiJ dlj*lt -!JrJ .!.?J L.jL.ll

[5] . :lj,n tK 6tir tul+.llJil ors ,rsl ,Ltl

: (Maximum Siz,e of Aggregation) ftltt sraSil oIJf.I .s

r ,+ L * Lu,r .sru.Ei!r d,,ri.,I +r.: +
. gJ-i! Otu-i do lit*!: ("r ,.ld) aU"tt .,:- 11;

Cl"-b d.^j J..LJl .rj:tl grli.ll ;d4 tul.-,61t (J.ln &d ij! !-I q2)

i.r, ;rrS.f 6jes crLli.r rtSJX 
jr.;-! g,U tgr.3 pL (a0) .rli. jrr*y tu" . !-

[5] . l.-;t<r Jdt Jt + L:J .l,n+.rjy .yli.tr Jll:l

: (Grading and Type of Aggregete) #J elir g*lt -O

++ AJs J') d.3-.X JSJX Orq 6l .,.rr irp L3ti.-1 {.jji.i3 rJJ.ti cif tuLJj. etii)

,.lS-.$ al 
.:'. { ilL d 4rt i+|+ Lrti.r titK dJir dJt;tJill u. u. rJU, tut. ): Cln)

ejr tut-_jil! LrtL -L .rn<, ljL.gJl tuE .t" _ifi Jr{ rli eJJnlt rF Jcit!

;iKI '.J,-j (irJ lSAr .'.r- ..q 4iL.bl, Lrli.! JaJ-F
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rKJ {L+ dL&j4 clllt 4lr+ ; '_r-t rl;ln. A-).)J ,} dr.-J OS.e Olrll dsil d

6-n--: eE4 ,.J" t}il-J ;J-"S i,.lb l$ l.Jiq cli C.5 cpti.l 0. 3J+ JSI rL.rn

a!)ill dli.i. cJi ,.t" I+t lt (j 'l-tt d n- irsJ Lrc i.€ti .J-l t$-, fH rK-rX

Jl&. Yl JJ+ ritl q-,-, *6LS rK-J C-F ,4 iito)l+ . liii dbi.b i,ll,. .ti u.l'-l sle

1+^"r ,+ i,j,S .rs. .,1o; .j9 js^Ltt-e u-t -tt o""Ln OrSl {lhr ft3-il er ,*," L ellS

pl <.,rll g; i-i_.;"- l--l"Bll rr-+ r:e g_r_r>:!l O" gr+ .,'r'L ( c,L.,X i ,Lll )

t51.J-'r"ll

161 t r...rill .:,LbB! ri-d d iir!.rJl :4$l 3.2

( Building Research Esttblishment Method )

ip J.r.J, C-sll !. JLIIJ tu:.ill :lL.ll si et+It A-e 5-r cb ,r. ;' r^ lirJ.ll o.rr

.LA dfij* Jl r-i. iJ" Jll dJl-JlJl OIJ il"Ii.$ rJ.; ,,L lil-u.l[:r iiEi.lt &tylt
. if.EI !j r+r'ILJ cjli*lrFtl d. tur-" i4B li-Ji OJs! i4! drl 'tj. -l

. ii" L_jJl :l.Bll Clil l+tr 1 ; 'r.-l lyF OF iJi- L:l dJ!.j'- -s
tit(.| t<i' -.r+: ,ril.r 1+5. / ci-J.J C- OlJnyq d"'l-5 {-'1. Jll .3L.j'll or Ol

l. a L:",iJ dr--i Jl i-4. OJSi 5rte dlJ tii.ill rlit" I d* \e J$ir li+ cJrlr+ :l cjt$i

:

-+ - olt3t ei:-ll eril lJLdr "!A fiJe l{:. Y-tlO.iS:dll-rilJld g1l !" 1-l

Ljl-jJl r.r- .ll'lr , , . -< -r-r. gtii) rl3-ll 63- .-iJFj ejllJ l4kjll L lr ll r--r*i - r--r

. i-:--rll
dJ.."llr i.i;. .Lli.-aj! LJU. rl l+li i\t*l $c i.+i.ll diJ"rll dJ-! C.1;j lJF$
&Li rl._r" dsr d-1, 6).t, Jl a-,nii. qiu."j)l cljl€ dji _j0-ll Jl g5r,.,jt ll.c

: ,i-r i,i" lr:lt lJ.lJt , ,, '' i UIi! .il+ s{3i3J r+*3ll i+. i.+r

. (dc) i+r +'r': J! 'ry 'rtr'" ll L1ijl Jl$' elLi / All iLJ'll

. eirll.ll eul d .i,. .:.-: l! iar5r !5;:tt lui ax.i / rJijll iLll
. .L!BI ss,..t . "lt (,n- sl"jl ijtilrr slll :LJrlr cdn L:j / iiltilr : l- J.rl



. ilJt er ,r$lt elS-rl dJi.- -.)-,!6 / &+ljl il5J.ll

. Lrl: tt d rouflr OiJl plS-.jl gr clS re J- .r*i ,{l-l eI,l / i*LJl il:J'.ll

.tUrL rl,".t-.-rl /,Llt ld_i Jtrlil : sl$lllJ.ll : 3.2

gj.jJt .il-Fjyl ln--.iF s.A., i+ll 1-5uJ tirci-ll i+tl db- +r-ll 6j. dluA -l

.,,.-rtl lr e! (,rl4cj 45 . '?rL/d,t 25) l^Jlri.l$.is LrU. iiic'l F iJ

rr,"j cr|r c[!!rj cF!./&j) r..!j..-Jiilll"ti.sylLrli. Jt ri- ! * (l-2) FJ d]i o. -+

. O.i:I dsjl eir,'.t ."rl er + rLnc)q cri,- / dull 'L
db-r (,J. ) 6rar d:'r.J,*lr :+rJ"rl Lr:,' Yr Lji. iir (1-2) Ft r5.i cjt-a.! -e

. ,'.t-...11/ ctlli.r;.rG * (l) '.Jiitl O.:t!t - tl LJi.ll

f+-i sl3 cllilil ( '1* / .3i ) ir*rl:tl a,.i!*,l LJr. (1-2) fiJ dj+
([.$ tr-fl..1r- -/. 1rtr

f,L$ J""ll ( z$ / d! ) 
j"li;jyl Lrln .lS Jl e .i

,-.: ...l| eJ
91 28 7 .'

49 30 22 J.6. -rJ"
51 gJji)r ,'s)E_./. I

crlir--J$ll p5liJl grlX.prrll

56 49 36 27 J""S.

54 48 37 29 }&JP
,:r lll ell,J$EJJ+ll

6l f,) 43 J+ J.6.
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igthll rtrll 'rJt 
. jil: : lr;lill trLJAll : 3.2

.l5l! s.-r!l ctlitlr (vebe) oi-r el cJ.:J.crl Jlri.f ;$.ll dl+.!ll iJr. .u ol;ll.: c'r.":

Li" l-Jilr il.lill d 6'JLll slll dri* 'r'-r F+ (2-2) d-r ,b+l,.t l"t-:.!r (er)

. -,.s. F J _.,s- dsjrtj (,lc tur-Ll

iiui ci+Ji... qi!i.. rU*! pjDtJl ( 3p / gs ) &llll rLll ,ejrr (2-2) pl dr5
Jri.rr!l

. -.t -il sr:* .llrl: : Iililt ,J+rtl : 3.2

i'Lll u-:"r.J-*I d.l-rLJ {rl' hl,.3ol il"lJl ei L.l. jL.ll d.ll-Jl crJr- ,J. l* r3r

i-'lEll iJrl*ll &r! iJo r ilfill A'!lr Jrtl

l2-r I

: dri c+.

. Ljlrll d,..t .-tl lJ-.:s . Cc

. iJj$r 1l:-./r ,.,p dllllr rLlr qe_5i* ; y

. (,j3!t1Lrt u. +J-Jl c.l]Jl / .ul1+n : y/c

Cc=:
c

( rp / ls ) &llll rtrl dJir. #-rl

18t}{0 5G3tl 30-10 1G0 (+)dAl'
elll

u,,llrll

(d.) slatrJl3-0 G3 124 r2 u,l UVBl}J

225 205 r80 150 J..9. Jf
10

250 230 205 180 JgS.

195 r80 160 135 J..S. JP
20

225 zto 190 170 1.6.

775 160 140 115 J.&Jt
40

205 190 175 15s .1*&



sJslt ;BJI .r-ri- : hbll ilrtl : 3.2

ojll ) :+!,.jlr iilislr (31. / fs) cj,llilr ,uI .sri-. * bL.iclr (2-2) rL {.E.r,lr ,J.

. us r. r. -.) 
rt tuL..).I iirjs 6tli! r t< : fs_.jt (,rcaJl

drl'- i-:r. I ri+ Liljll llDlrll d.ri+.r l+E: ,. J ll r.n-JAll i-iljS slc bt-iclr

. ( el.Jl qil+ G!r'. dSJ uJ-l .Jr) li]|.ill iJatrll si sKll dSJll

Total a. = Dwet - (Cc +w) ................ f2-211

: ol c+-

. ( el.Jl sl+ C+.i" ) plS-.jl,rKll .9 ri*ll ; 161a1 a.

.:. r JJtl-ilrjll1.tL.jl tdlslt : Dner

. claJl OjJ : Cc

. el_.I Ojr . u

. oalb reul csJ$ dJ6r. Jrrid'! : L.il^ill llr>.ll : 2.2

Jr': r *sjl s"-itr d,tnlr ) iF ds sL lrL&! ( -1 r ,- .l 3 -2) dKill di.".l-I,

drr !i. r+"js full pts'! 6Jisr 6l ;i"l r+ ( ,',, -tl / ,jCLll 'LJl 
f!.jr d!".11

,'cLXl ptS_jl ;p iS a;.5':- e | '5-! r! .',J- l'r;tJl l-L..Flt 
"r 

q+..:Jl elSll elS_jl

; ;jjElldglrtJl,,. .- ."iJtj
F.a=Yo From ls(2-3) * Total a. ................ t2-3 l

C.a =Total a - F.a ................ t2-41

: ol c+-

. pbllptS-j! 6 rig ; p'.a

. dFJl dsJll d .i:. : c.a



t4

o{ 05 0.6. - or---'--di!,i- J/i,j.!l, l",{ a.-r

260E
1
-t.

1.

3.:a

^ra,l

Cp / cilj ) !.r.:il LJiAJ cir-tt / rlrtl : ruj ur Ljbbl C;Jr (1-2) d5r

cr /rrg r&JiJ 4lrl l+brt l.ltsjb &i!r| ,ujl {rJi.. in l^bhl (2 _21 ,F



l5

.cr .d' q .i -;ii-
<{/€!rlr.r_-r&d

( l- 3 -2 ),J$r

.,2o 4lrtSS|,pdsq
a|!3o-10 ,-5o-!

9- 6 .Jb6r
,.|to-60Jfd

t

l
1

I

( 'i_$2) dsr

,.lo-r0 rsO.3O

(+-3-2)dll



t6

: (American method) irl-JAll tLlill frad si f{qr$ I4)tll : 3 . 2

lgsJFll ri-'ll {.,J 1.l.," tjlr cJu-rlr si ir*Jr {i-JJrlr dr
(ACI Standard ofthe American Concrete Institute )

tJSl'irtt- tl . 'J-L- ".Jiri.lll+l.r!l )|ll lljj t+riit J.-r t r-r +.lrl.lgt :. I ts.L .*;
dlc|. t ,.. --:r d.'llgj;l tr-ri.-$ill 45 _.)tr:oyl J;j+ rrll C. i.n-Jill ,r e+- i.r-,

;rl
. &Bll 

'.i 
.9llll rL,ll 6jFl 6lj:-! : slrlt tlrJ.lt 3 4 . 2

e Fi+ (3-2) t'-.r d++ dl'-j-L.r dsjl s-iyl d"li.llr d-l}'.114-:r.,,.11 .r.-rl ;r
. l'Llilr si dcur,lJl e!*pr 6..pJr

&\J o.lt!i. Jr.*l.l t!*ll {rJi.,u rLil c{Ur.l l*uft! #ll €-2) d,5
fEJl t+.-tl dg.lll ctrllrtlj

dt &! os.u ." '-' u-Jr ,). edrrt ,t t t|.t (r-)dAr
1S0 ,o 3{' 40 25 20 12.5 l0

qJr:e) 4J Jr
125 145 155 160 180 185 200 206 5-3
tilo 150 r10 L7S 195 2{X} 2t3 u5 10 -8

1r0 180 185 2(E zLO 230 24t) 18-15

0.2 0,3 0,5 1.0 1.9 2.O 2.5 3.0
rlJ0! 4{!16l |JU

.(%)tr-.rJd!a!

JJEL rlJ. s,le a{rl,.l ii-Jrt
120 135 l/to 145 160 165 L75 lao 5-3
135 150 155 t5{, lt5 140 190 2m to -8

160 165 170 180 190 205 215 la-15

3.0 3.5 4.0 4.5 5,0 5.0 7.O 8.0

djiJ aJi.r o!r..j
rlJ{, W!4) slll rlJrl

.(%) (!r.r
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. : a..r 
! I cd.-!t / eLlt ir.d Jjiit : i*tEtt itbd : 4 . 2

ijl-.)Fl erir ( '?& /d.j ) + r+ 28 -.r4 atl-jJ dlstl i{tL.lllli;jYt L5li" .'-r

. ,-.r .-tt / cllli+"i € ,:lr (4_2) FJ djt> (Jl-.ri-L.r

lri..brYt LJtLJ ':|i.-ll / rLl t J 
,r iH llrdt (+2) ptt dr+

&iJ+ 'i,j-yvrl-! ir-j 6192E --r liieY i,JU.

Fd./"1!l+lt,{LJ$
0.38 45

0.43 /|o

o.4(, 0.48 35
o.46 0.ss :to
0.53 o.52 E
0.51 0.70 m
0.71 0,80 15

. btil sl c.i-.,I dJ,!.- .*rl3 3 i3lill : t-+ tt . 4. 2

dh+ O.o ql ql-l ii;,',J- fJj" lLr-jll lirlll 4i lStlll:t-t-\ .1e l1il, rlt, ) .1lr

:L.4lrNJ
Cc=wl(wlc) ............... [ 2-5 ]

. O.€!l ttiJll dJir. {.,a : i+lJX ilJ.ll : 3 - 2

r+= (5-2) r! J.t\+ +. e J:i-j rcull dsil L'jll Cl.l-r elsjl .'..6!t g;ti"ll g.

. t1*_.9J1 gr r+-;r--, dEi,l O.iill elsjl

!F e Ji3*Jl oFl'3ll ftSjl ;---.., ,-. ;l-: Cr;- i--r/ ini+ll Ojjl 6r5,J &J'. rr"J
. !_l+lt O.rilt rtSJlt ujr rn\j € aj."j., (5_2) dJ r,Jn+

W c.a =Vca * Bu ............... t 2-61

. ellLJl O.iJl,.tS-.jl ,'ur: Zc.a

. dr.iiJt t15jl f+s : Zcd

. :. -r I ll 1il+ll O ull 6rrJ: ta
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U.|!l Cr.. c+.r iJ|r jsl6irlt ps.,!l 6p (t2) drJ|

rn-ri.! o. |.s lsr J! (ll||rl dilr !.JdJ.rJ !r+r dil /1, rF
&j ia,n d.L, o. .l.ra jlt.tJ

'(d4 CaJ!
3.0 2.4 2,4

0.44 o.45 0.44 o.s0 10

0.53 0.55 0,59 12.5

0.5r0 o.62 o.64 0.65 20

0.6s o.67 o.59 0.71 25

0.70 o,72 o,74 o.75 tut

o.72 o.74 0,76 0,78 50

0.75 o.r7 o,79 0.81 70

0,81 0.83 0,85 0.87 150

. Ptill #Jl dJir.,+La I l,.AI lJrJ.ll : 4 . 2

; ,sitlill Od'+rJ.lt d):J jl-;-! 6cl;ll 6ls_jl serir,. ,J. L"s ofu
. 1='j ''Jll iilUl -l

sle t$-le!!-J!llix-J;ll Oj! s.!l J-$n sL dr*! (6-2) riJ dJA+ll ds.+
. ilrt Jt $u. g. ( 3p /,-s ) ptjlt pts-.!l ,e ;r,. q.'l* * .rts_jI sdl dill
v f -a = Density - (W w +Vc +V c.a\ ...............1,2-7 |

. ,'o$1 plS.jl ,'i-r ' p,;r.a

. i:t-_fJl gj5 : Densry

. c,3^,Jl O)t : V c

. e!-Jt Ojr - V r,t/

. o"Nl dsjl Ojr : r,c.4

. :j.+Jt liJJLlt _=

Jis dtJi .iltj/r OJ'.s" l-rbr d 'jl J+Cfl ,J. itu Jtsi lilul .ra d dii-Jl OF
{.!-_.fl| plri:-J r.q dr,.iJlr full d!'I u:!l ( i+;lti-lt3stt ; *ril OjJl s.

: ciLL"5.ll eilrlEll.JrlJl d:al . itsll
(3e1) =Vc+vw+Yc.a+Y f .al+Vatu ............... t 2-8 l

i.rl.ijl r+r = cnu,,ll tF + rL! tF + iAill d{il t|5 + |'ullds_tl tF + rLdl tF
Vc

r.g *1000

W ttt

1000

y".o = w"
.r. g * 1000

l2-e l



lltJe,I in-JiJl OjJ,t s&tt J,J$l (C2) d.},+

t',VF.sl t rL! ALrrj ,rjrl.lry G

: {tfu.ltr ld4J{tl 
-:r{jEr aH ijJr. . 5 . 2

: s,! lx k-J:13 a6.r^, irs-J,.!tr ftLLralt .{i,JLtl &dj diJCt da+ duj^ Ol
ai.-,t .rl ei \rJH | '!:. JLlcyt )l+,..r-..rt e, jil F,J iS,._J"!t&JAI sr -l

. ljjtLrJ. I rn"Jllt ei JLleyl
ii" u+JCr ej Ll J$c)t jijr r$,r-.lt ers_rt tj siF,J isiJ.lt:fuUt ei cttjsi _2

. Jt,Lyt j+ rili
d L.+l Crry.:,t i5) ea rr: (28) -F+ !il-*1;I|nJ.ttd ir+a-J Lrrir stci_3

. prt (28) ..iF+ ('C4lc,j 45) d r.6.,. J.\,1
(rr* 91 -, rJ, 28 . d.,-l 7. ell 3) J-{ Lrlfu rjLj.I fJ,.r er!:-,j- Uau,Jt :.ir.)LI -4

. s rl (28) -r'+ r$--r!t ,"i u*
,rJ L,tn (.rjyl {..J,nilD + (40) i-,lrt d}iJt dsjt €Un i+il,lJ+tt fnJAI sf _5

. & 1tsol i,9 i,5r-11
u-JJl d"jl LLL.J| t ^r d$J! tufr- tr J!:il {ri (JlJl{,. .L l,iU_-JJt in__}I ,.ai -6

. dJ,I'.ll s.!e 
j.C ' tri isl-J.!t Lip (vb)

in-Jill 
11.a JrEsJl elrC f*.Jftlt i,.jilt ,J,-r t_.D6 dF Os+ l$,:rr!t li,-J,Llt -7

. 1lXJ.jJCt 6--)LllJ: Lk rl r+.r 9.i dttj J,l.+ rd$

Jl gGr:tu" U.rjtt -,lr fr.i! ptsjt: r r cJ.tg&r,-J!eE j r-6r- J.!tibJ.I _8

. 6_!61. (600) ,,Fu. clj,j,.l O. LJllt LJj.tt :.!"jlt ri lcrjtt dsjl 6;rstt i i. &:|r.
,.rJ' ' r.j cl+ d-.ll ,,rj f.r;,l; cJljrj" Jl .. -J ..| i6--ry qJLlt ctr-l jg.g _9

d:lrrll.! ' ,i,.i,..J- l+iu"., ,JtinJUt,rJc r c-r r .rljJl,,....: JLliil sj dJtrsll

[7 . 6] . .rl3,.ll r.-r..,: U.-r ei crtlj.j.ttr
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&JEll d,.!l
(eLll ';t+lD

:LrL:1.3

'1 
r!.ll i-$ r-n L.l3l fjX.ijyt drt +Jt si e}i-! ,J-lt ._,itrJt ,t s. I rj Jjl

dE6r-A i$-Ji cltl"L etijl ,rJ.J c'jl+ll !l.:ij I f JlKrlt i-l+ ei d,,lrt i.iytj

Lrln! d$&i. dlllJn-a d*3l.li eEjl ,-., . . r (,jlt lljll"uil in-Jut t a dEiitri-

(py'c,.,+s . 2p^lc-zsl

25) L"rtiJI OJ.itri. O;^"* a:llr 6t-:t! 
rni < '..: . . I ejlt l+irJ"!t i-ij-)Lttr

clit.r li- LJ3lt c.lulillj.,:.ri ii rJt- - lJiJiJt Jll dlijJr.J f+?rdi 45 . ,C./dj

. ljijreyl :JJFll d.Jall ei +rll
: l.rit..I.t!dt :2.3

?E)yo (70 - 60) . !:n- % ( 15 - l0 ) 
"Jo Aj.: &j- t.ll iJ"l:,ll Ol !i .!l O.

Ah d"r,.r5- elj.| % (8 - 5) 4.1,r d iiL;y., ,u% (20 - 15) _r o.i:j p,r.:

t4l . ii-Jill
:cne,,rll:1.2.3

(sil-t!) grta:c)t 15ti):JCl ,",t - ll dril-! f grrr.iJ li+! e-Ht +J+I .o.i

i+itr.rslr d,ar r,llr . [8] 1984 il-J (5) rl: itJJtirrLdt su€tr.$ 6!.lL r
. ( I - 3) iJ dr\ll ,ri ij& disJl '"'t -tt 1ri- L^lillr



2l
...:-.-r iJj..tliltJ idtuJillt r,.lJ$lt en,J ( I - 3) d.rq

idt+.rsll cl{!l&ll
I*rrtll ff..bJl cfuUr:.

1984 r,!J ($ & r+ibll
gj, (o/o) l.'*l rFl$l

6232 CaO
21.83 2sio
3.s5 Alzos
4.20 FetOl

5,O o/o > 2.r3 Mgo
2.5 Yo > 2.8 sol

4.0 o/o > 1.83 d.FI rtll obl||l

1.5 Vo > 0.65 dt+itt r$nl ri'tl r!.$
t.w-0.6 0.9t) dJNl el+!Y d&

50.81 CrS

24.25 CzS

2.30 Ca,A

t2.78 C4Atr.

fi.rrlll f f..lJ.ll ci+llL
19s4ij-l(5i)Airibl o..ill eill Leni.llrrbril

25{l < 295
r-u. (ris/"r) r..Jull

(Blaine)-l4A

0.E > 0.35
l4A €t+ll {J.ri

%'ikr:$l
45<
10>

2:lO
3:30

r,+lll O.j
(nin) (rill:r}l -

ftr) sjlajtl -

15<
23=

22.7
31.5

zd..|/'3i.liu,aryl r{|n
*lr:y:.*-
drl i.+- .1.r+ -



: retjlld$lt .2.2.3
.$lj, iij+llr 1+it-JiJl dltLLlt elny (eJrrl L -_rr &) 1:,i" yr.L-)pt,:t.lp5.ril
ij.J (45) CJ 4jrJ'u i_b. tnu ii-tlt 4nl.:.t d,ir!. Ols flltr ( 2_3 ) e.) d*I c

.[10.9]1e84
di-i.r.ll frull flsJll eJ$ C..s ( 2 _ 3) dr+

a+J4ltl tLo1-11 .*
19844i-,t (s) jJ irlbtl

irjjJtt i+qitl
% iJLll41jtr|t (d.) dull s..lt.

q)- 100 100 4.75
E5 - 100 9t.2 2.K
75 - 100 83.4 1.18
60-80 69.8 0.60
12-40 26.0 0.30
0-10 23 0.15
2.75 l.tjtl dib.
1650 (3rle,s)Ir$l@

1 o/o OA/4tll

:o.talcsJ :3.2.3
.ecr itrltiLj. O- lFL ( rL 20 ) e.-ii iJ,ti. J,l e--r+ r"S. Cri: p1.S_2,t.:r.-! 6
193a ail (a5) dt aJilll lJ$iilt ,r. tr.ll cJfrl.r-r djlq (jts rr{Jt dFi,Jt dsJrl

pij--It oli'ilt dsJ! o€trr iu* (3-3) eal dJrr,lr

drl{jtO.riI #JI rFte Org (S_:) Fr&+
i+trllt l&tdt +rr

1934 ijst ($ iJ iritJdl
lrijJll i+.,jll

o/o iJ!.ll l*J'Lll (p) dirlt o.u.
95 - 100 99 20.0

q) 14.0
30-60 46 r0.0
0-10 2 5.00

236
1600 ( 3r/|'!)idl$riu$l
0.5 o/o Od4i.\l



:eLl:4.2.3
. ,J. J,l'll eIJl ilLyl eL 9 :q.llJlj .l"lJl r'.b! cil.lill ei Pr:Jl "tll

: l++l3i! CJf,.I c$ltll : 3 . 3

iluhtl dl ( 2p./,aj 25 ) &-.rrn f4rU. .3li irr-Ji l'.Lli el-ll : 1.3.3
. iijL,,Jill {:l!lill p..-:t i+tl*J{l

. r.:JL.ll cr:Jl / sLJli+ej Jl2,5il : All:LJll

( 'rly'c,, +e) = ." 128) * !+..i:ltl.t i.;)l Lii. F (l-2) f-.r (J-+ .r
l.^Jlri" !li.:i! i-rti. d+i.3 dlj.Jl / d,JlLll 'Lll !-j € 1t-21 p., ,5; ;,-

. (0.76 ) = e+ (28) -l.+ ("1.1e,25)

0.55 dF ,.,1 rt / ,t.lt i+"j +jj ) Ol er Lr"dl u,bl}!
0.55 er tu'&*ll :J-nl ..

&ILll ,tll dri- ,$ii : lilill ilJ ll

------ 
(* 20) .t'rll ..i*'i.l'

3e / es 2 | 0 = "' :' (JF"s.) elsjr ti
(60 - 30) dAll

----- ( 60 - 30) J'L'll

0.32 = rrur dsJrt lli i- (* zo) ,.;vr ,.u.1

\ (o'55) r'i-Jr/'ur i,-
\ \ i,.ilill u -.rilr 

:ilEj.

c.ljJl 6 r:s rrii . tllill rL)Jl

(2- I ) l,bulebil-l!

..s 382 = 38r.8 = 
2lo 

=c "' 0.55

,oJsll ptsjl qrF- ; r.rljllL/
.3plps2410=Dwet€ 2.T e.tlt dJttt € (Z-2) e.)(-Ej,J.

( 2 - 2) 1bL' rl': r"l I

*s 1819:381 -210 -2410 = Tont a.

O'iille pUIl plS'! 6j- -,r$i. I : i*UJl iLJ ll

2-2) *-r Jl..r.

+ - 3 -2) P.1 rJs.ilt r1.
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(2-3)iIL-rl$'j-l-r

,,rs 582 = 1819 * 0.32 = Fa

(2-4)d$-rl$'il,

is 1237 = 582 - 1819 : C.a
3p I cJst i.,t" ult 6t;r1l ,'. \ -L I ."!^:. Lt: ll , +. .i *. -_p e, $_r

!rJr-!r r-a;&I .gij ( ,*/d,i 45) l+tb LJi. c,t3 LjtdJi : Lrr 
GEit z 2 . 3 .3

tuj. t-J:I 6t!Jl .9-,1
. . rll- rl ,-.i ...rt/el4lti+ _,rtriJ : !5!tiL-ylt

('l4cn 4, : # (28) -r+ i+..:Br !!r*:yl Lru. : (l-2) C.) cjr:+ cr.

tarl$.J.u-.:':t i-rti. J;i5jl,".1 .tt / dJLtt eLJt 4+-j e= (l_2) #J d6_.i O_

. 0.5 = rs (28) -r-+ 
2?Llcn 45

.0.55 4F,",t rl/"tll i-"-j r,-Jj ) Oi ,,.:J LJ"$ll d;t-,lE!

0.5 sl t$Jl Ar-"jll ..

.!:l.Lll rt"!l ae n- lrij . ai- Blt iLll

37/{210=w

rp ip,S 2410 = d wet

(&20) 
".-,!r eurF-l

(r.,s.) dsjt ej +--l (2_2) rrJ &+ iF
(60 - 30) dlcr.J

'"'r ' ,ll Lgi! grii ' ijlril :ls!l

(2- 1)JrL-.llij-l,

'et;s +zo=ff =c,

. stsl dsjt dris- . {.+tjt iLll
F 2.7 uzpt ,lett e: (2-2) i.) cjs.: cJ^

(2-2) ilrLJl llJfj-1,
p.s 1780 = 210 - 420 -2410:Total a.

c eLll darll d..Jtl ,1: ^ ll

0.55 192.5 1200 650 390



25

(2- 3) 111L- .l.iij-l,

r"s 534: 1780 + 0.30 Fa

( 2 - 4) ili-Jl rlrij-L.r

?a 1246:534 - 1780 : C.a
rt I Jsl iJtjll ,,,...t11 ,",'-'!-1,':-i,+..{l ,,u,iiFrir

w/c pLll s-,rll &,rr dljr.,ll

o.47 210 1200 600 445

fnJllt cj,-gJ ('F.|/c.j 25 ) i!*J3,. f-JU. d,tl1+1-Ji i-hri euj! :3.3.3
. l#1-JiJ ,:t-btitt rr-.-:t !s*J.il

.il.lfll (J! Lrclall etJl dri* €rrsj-l : JrYl 'l-J-rr

. .- (J) er J!-lt J J.Ct <------1
',. / p's 185 = Ww : j

rr. (20) s.-a)r rulr < | (3_2) C j JA ;).

i_!t!lt ,".1-. .!t / etlt i_i,-i JLnil ii- l3t iLJFll

0.62 = wlc .<F (4-2) CJJr+u.
0.55 dF ilF ) cjLJl /'tJl 1.,; ol L-*Jl cLLlk 6

0.55 UJl.li- dr!"Jt/,tJt i+."j ll.j,1 + ...

LJtrlt d'",1 ..,1t dJ3* r$jiillnti\.ll
(2-5) ili-- rlsi-L

,elrs::e:ffi=c.



. , !:,Jl 2ls Jl .s i- -]4 : i-l il :J-ll

0655:vca < ti;:i;Yj:r:: 
(s_2)ir,r:+,.,.

(2-6) a:u- ;,,"

Fs 1048: 1600 * 0.655 = W c.a

pclnl rKJll ca.i* a. L.s : a-lll AL!!
37/7s2355 = ljL_Ftl ojr € (6-2)drdr\&

(2-7) AITLJI rl$.j-L
3y'es 286 : 185 336 - lo48 - 2355 : w.f.a

3e I cJsl a-,1" ult drlj'l dJ' -- i ''r-J ',' tlt .+-,p F:

i+s*r.)r ifulll diJ FFLl41 45) 4+lb LrU. ct13 irjl-Jj' f-bli Gt$! : 4 - 3 - 3

+1-Jill dlLLlill d .-1t

iJ.lJl ri 6iHl rLJl 6ii* 6l ;il : All il-J*ll
3,,/p,s 

185 = ww <--------r (e-5) +AJt cJ:J.Cr(------r (3-2) F.) cjr+ u.
i-UJl d.r"Jl / eLll i-.: _rtn:- I : is" l3l :L,:rll

0.38 = c: (4-2) cr dt+ u
0.55 d. +Jlj Y djtJl / etJl i-i,.j Oj Lr,.,Jl crti.Lj. u"

0.38 cr.r ir.i,.ll ar^,jil ...

LJr!t di , -.i ^...1t dj* JCrij . iilBl i.LJ^]l

. (2-5) di" rlsj-Lr
,etes +rz=ffi=c"

. ,j"iJl elsjl dri!" ,i-* : a'rljl iL-.jFll

(+ 20) .lsrll ,r.il u,'i.---
I

(2.75) Lr.ill $-- < | (5-2) e.) J.::+ .r-

(2-6) 4rt-' ;"

wc pLll s,-Jl &Jll &i^.,.11

0.5s r85 t000 786 300

o.oss = V c.a {



1048=1600*0.655=Wc.a

. lcul dsjt dri.- +."r : r*ljttitrll
rr /rs 2: 5s = i.,iur;tt ojr <--------i(c2) i., ,Jr.: .x

(2-7) di-.11 alrii-L
487 _ 185 _ 1048 _ 2355 = W.fa

3-r / rns 635 =
3p I r.5t l1UIt6,t;r!t,'.'.-l.":-i.,. -irt.+J d-r

wc tLll g.-rll &Jll
038 185 1000 675 4XJ

: lrJrnd,Jl ,:l€JA!l :4.3
: (Stump) drlvJt :1.4.3

'!t l\J dul ctsjl Cr.. ej dJl iJF, )+iilt ej 6 . Jr -lt st-J:i1 rF d!.ajt !-&.J

*s a-.r-ll i>:i c.u+ iit-Ji! rUSj lg.a ljitJt rUJtsj:r. r-\ cj lijttdJ.:. r.:<n

en]lLJ l+lll .,i po lil elsjt f+.s ol-ij6 dsjt e rpj J+.j rl dsJt d L.,AJil .grir-

[ 1] . lJJ$ll:il-JJl rlj,.e;
rhii-I,-J sJ.rll e-ilslL i-Lilt i+{iilt .l-J.ilt O!: d!.dt (J6.5i ,tJ,r. I J
6.! ,rL ,rj.t- ,.-,ii l9rJ J{ii.ll ej 6JiJj.ll, d:Ji.lt t!{.1 :. r.r rl crurLllj -oJa+),|

cr!-l O. JJr- rL 600 dJA sjr,-,,:.. il rji-lb.J.!t O- CJn u-.5u !.F
. & 16 .-.;si C,.Li. 3r..r,. "ti

.{ir i.:3lilt turJ.jt iltjlr LE 6JrE, d€ejl li.lJt Le: u sglJt el.Jt . rr:r: 4j
r,rr oj*:.)J &E -*J pE (Fl e!- slc &;9JditJft.s!- .'b,-.,-iru-Ji
ci.i+ r*r.Jl d6.i {,lD :l|{Jaj[ .!. rj !i {5.r", q$. r crtjtjraytr 

e Jlt dr .r*: 6rr.
ir.J..b 25 driJdrij sant d{j-l+ i.ilL dS d|.e t !:,!Utt ttnj 4/l sJr. ki. dS
oull,tL l,rjull lnllt u6J !c 6tDtJ tt ej ljt_JJt e!_ i-,.. s& c,-lJitr lljj.
a--Jj,ll illjlr l+J fnUt o-_r r-.r1i;tut ,,tiJt i$lt {.jE Jt !+ai 6t-13iJ . lMl
+nnr eiJ f.: 

-'ritjtt i,jt-Ji'l O- rreulr: \- rt i-ut . !L! el.Jt cl$jr i^:iull
d \ l. tl c.,Uj- J ,llt iil-t u. LlJfi diEr 6 ,1_1-;r .r4 9.r_1c o\i;e I3JLJ rJ.-r
t' rJasat giJt,j l'j {ti,i l,lcL ,=rllitt etiiJl ir!, dJijt ils.J dlr dF dJt .lt er-lrl

. ir+J+nt clll.lilt & i!t: disl L--jt In J|JS
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: ( Compressive Strength ) !i.ir'Jl LJE :2.4.3
LjtL cj OJS f'lLj.lt fut-Jalt crt*JAs r^l d). l.li -j)l LJi. L-s! rir
4Jri.r3il ciq-yt oie i-n*_.gtt-:p; . l,-: ej J+lt 'F'l rn_Jal l.li.-ajyl
i+Jt J.li,-ajyt 1-r1i" O- ir"Ji. ij-js i*.!l4lt crti-tJJa tu.)! (Working Srress)

. cj+s. i+.i J ijtAi lJrqi ejLn 1!Ji ct-ratr
ctJL"J {rl-iji bl J"-J r i i}.j rrtc d;,j.{r tuL{Jl !li,:jyt 1-JE ir+,jtr
r"r ,'.- rlt uA dn-F cr J-.i*Jt ' & (50) rl rL ( 100) orrr4 t*S. j ,Jfi qi.;
i20 i-.,t;- i-. r.*r.r (2S) -dl ijL. jl4-irlll, isi,ltOrslr r +(100 x 100)

li -n'iEJ . 1'r^-t irAl ii-r-:" io-r*.r r+-tF (Jo.i ij6t-, d!":r! e 
ir ,rt r-p:n; ur+

. e\{:.-.rl L6ill jL.: cr+ (l-3) rlJ ds.il . Il3 , l}l .,-1}: rl oBig d\ c!.rjl
: siljll OrSnt DE d. Elt-itt LjiJt , ,. .-r,

...............(3-l)

: ul '''J-

. (2Ctd,i) ijt-lt.r -nt'$ s^-SJt-{{sJt : o,

. (d!) Lr". !l d.:ll . P

. 63jJl 6.st! isl* ; 7

/cr,.j'*$ LJg. crai Jt|+ ( l _ 3) dsr
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: (Splitting Tension Strength) .,rit+.5J1 .t til :3.4.3

'J.i 
cnn iill 'J-r d.--j 9!l Cl-Jl J+3l f+nl ettj OJSj r,t$ Ljti. 4iJ- Ot

,'J -r.t.:-1... ttljt{;lt ,3tjt,,. rcii l,! Dt J ijl!;ll r,,illL3lir g,ti,ar<r fuL-.6J1

ellii+,-.ilJr."'-J.. 1 A (:oo " 100) ir-lj rt .,l c.,ti ijitAla.!r.j lJ-.il trA ei
!l-i..bjl 6Ji -xfu crsj rjtj.-)t e-ri .'.r- !li.:,j)t {-ju. ell-it .,j*I rn}tl

s! enEJ . +r: u. ijJs.lt d-r-:lt L$ df- ,.t !,r.J,i! du-.jJ.iJ cr,Sl,& &at+4.f

6.rj-*sr.ijEJt.,, t:rl 't " . ruiJ c{- (2-3) cE ill (i e-rF LSr O-r- &!:' dJL

,rni <, rla;$ cLai. J+a ''.6- Jl qtl . 
! 

. t? lt !rj6, g.rll9 c.!E c,:>. (!L !li.:j)t 6}i

(,lalf ,tilld+ slc ,',rs+- $.lld d,iilt Ol 6 el.Jtd ruiitr.E ql*,y*
. ilEll ibl,-ll dlLn"L Jtlij)t r,t LjrL ,,..'-rr tt4l ,FJFI C!i-x

(3-2)
2P

ttd L

. JtL.ii)l r.i, LJU.

il.l-r 6ri! s.-6tt I

.uJJ.-yrlr
.tulAIt,LL

: oic,F

o

d

L

J,f!.I ji rill t Jlt .r". ^ t 
G.rtrjtl 1.1nri HJLI (!-3) Js*!
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AJ,,r &il
i.!ilj.IJ dli$

:irrtr:1_4
,..JJ+l sjlt i+J{3i-!l crt-Ft O- aLsijt ir!-! e.ljrlt d5 * J.-iI ljA oa:+

. (Ji:: ldli"tr e!-il d6,r ejujft dA i.i6u"r q,il-Jft eJ-jtt slc

: &talt :2_4
(l-4) riJ dJpJl ,ji l+Jl efiill sL J.*Jt rj d5i,.lt cF,i ,t-jFJ d Oi &.r

ol cJF il-.jll ,{irt!. rliij r:g! cJ j cds {5jslt djitilt lils ol e.jlijlt irrr 3

.+ ( l0 + 50 ) ots,-iJ.rJl dJACI

r1r-Ji,I i&lis ilsl drt{$ E4r,0-4) dJ drr+.t

(+)dlsll Cfl/cJj) iiJ.l*lt Lrtill :!iI iJ iLlrltej

42 25 MP1
qiu.+ll

45 45 MP2

56 ZJ MAI
is_r!r

54 45 MA2

: ( Comprcssive Strength ) a./..qtl {.1|l. f - I
. ,J I 4 . rL'J 7 rt c'y., l,'jtrJa-)tr i-Sjt 

e f!-jlt !t .;jyt Lrti. ua-ri ,tJ+t i ril

. (1-4) ds.illr (2-4) riJ drr;lt {ri il+J AfiI stc dr.-rl ir .a 28



3l

lrjr,..Jit .-rl.'lr llrt lrnryt i4rr. C4t (2-4) $J dr+

(e.d *.1 yfp4-ylrr.4t Lju. 1i{i*I Lrli.I

f+/c.r) l.tliI
at

28 l4
26.9 19.8 14.0 25 MPI i.$u{n
47.7 38.4 26.0 45 MP2
24.0 17.9 13.6 25 MAI r$::r!l
43.2 28.8 20.1 45 MA2

ao

4'

3'
l"
a

*

l0

o

c'&EX ff$ J'.ttJlCi.bTtIajE,1*i$LI e;g(la) p.,rJr,f



,,.,.... i .4r! crt.LliJ iilst JJt C. l.l.i.5yt LrU. s;i 6J",j*. ljrj dJpa etjjtt e*j
,'.J- irrj.Jt l4rJt sj crtr+ilti+*j OL-ijr ,t"Xr f.llnt €fut! iaL)t cijt€ r$l
cr. e-t-,| ( 7 ) J---f I .rlr't r-jc rJ+ (2g) _r*l i-juJr ; -!.j_rJtt i!*j cljls
,Je (MA 2 ,MA 1, Mp2, Mpt) c,,r!i! ( lt5 %o t76yo, g3 %, s2%)
cltlr (,rls '" * (MA2, MP2) cru.ri! .4J-tr d rDli,.l ctli. oi!sxJ. s,,," J'l
iit:Jl.'., ..tt 

J.s. !ti+.Slts{ C-. J-p t+.Jtr GU,C,l, Mpl)c,tltil6, rh::5.1,.j

!l"c ,JJ-t J cr)i L" ll,,E ciits , -,t .rt/ euti;-j6i91(MA2, Mp2) c.jtlJt J
,'. L^ | iJj- [L-JCt ljl-JJ.|l+ i.*lt cjlrjt Oi e.jfjil O*j. r tjs .Lrti.lt tutr.jj iruyl
crjls lsr-J,.Yl (ll}lill l.ir rr (2g) -,,*+ 'r : . {t Lr6lt O. s"tcl!U-:jl a-jti.
i-Ji.llt ,.1+ a-t-lt r_,..lrJ t:*: ol .,. r- :.l ", 

. {t i-_rti.tt o- d+q &i l+.ru.
€rt--jJi! ( -4 % s-4%o,6o/o. 7.6 o/o).3____!s: 

.jl-rltj !.F.4___jll
. -,Jr: 

.:itstc (MA2 , MAI , Mp2, Mpl)
qis 0-j dr+ 6Jlj.lt i+JJ !_iljj,l kj. -a+.E &tJp Jl !djiyt ei (.!l$t tra 

C5. _,
c,lcl i-ru. r_hslt cl-jlt cr.Lci .'."r- 

e rr-jlt dts,i Jlijr ,Jct lEr liEilt cilJitl
_16!l e il-jlt F- J elll ,ri sr+-J 6-. * Ljlltt 6rj-. dlitt ljjtAyt ejl_.i} cr.

a 
jrt jll si & l*itrJi-)t 

e rLnt {ri i{{+Jt cinijlt ! -. J st4l rtL.r:l .,,r. -J !'r r
.!jlA!l €lr.ill lli,-Li)t jl{+ d c!.rjlt iu4 clr i.r. r-E!t r,'li:tr .,u x.5 l&s.tl

: (Splitting Tensile Strength) : J&.brt &t LJt : 4.4

CiEill dr*Jl fr rr{ (28 , 14 ,7) Jt4!! crj*dt Jt},ijyt r.i s6s! etJr. I .i
. (2-4) ds.illr (3-4) dr dJ,gt d i+ll

i+l,rJAll ,:'|,LBlt t&t &il LJr. e.irr (3r4) FJ dirSll

(rr, J.x c. FC{9 !li;i)l L-ru. iiaa3.-X LjU"l|

(* I ,") tl.l3.ll

?t
28 14 ,7

2.0 1.7 25 MP1 +tL.JJx
3.8 2.9 2.1 45 MP2
2.6 1.9 1.3 z) MAI trsrJ.!l

2.6 1.8 45 MA2
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d 2.5

iii

--.-ip r l-x- P2
. ual

+UA 2

ro i5 20 25 3{)

{rr, ) )'i

J.slr r.itt Lli.t orr i-!r.I e6JE (2_4) ds*

e-rtL # '.$JJl dijls , " !- *Jt e" iL-5j-Jr j;.I L3ri. e, _rJf tJ3 g,EJr O*$

(105.5Vo:100 %. 8l %. 41.2%)?\\(7) ,.+1e!r:L,Oc (28) _r.+.r$r

. sltrill.t (MA2 , MAI , Mp2, Mpl) .:ruj:lt
i-3ti. or;3J.: cJ3-, l;sxr t"s,-.rjl C. i.rt.),l;JL! 

a.)6j J .6 Jl ,,.r rt 
C-. >

aL3J,!l tjK e-i .'.t . .ll / eLll :-r-i Ot*iiJ.-,r. ...tt cs.i*;)t+j Fl+. Jrilt dl
i-r6Jl # !€j J+S sJLii €ttjA Oi A.jtjjlt ar+r t-s (is"_j.!tr 4_j- ll+JljD d. ^-ix
.LrEJl c, .j* o^iil ar6r" -J.ylJ 4!J"Lltr tuj_ ll+Jj! an"Jl.lL i_.,J| cjl.till it -siJl
i,+..,i Oi r-j J.irr "!t J+ l,iltr !li_^:i)t ej.rLL ,-. t* d At*.jJt e,jEjlt Drj, rrF

.jt t-rrrr ( 8.6 %o: 10.8 %, 8 %, 8.9 % ) c,jls l.li.-bjytLrliJ rijt LrG.

. ,Jlrrlr (JL (MA2 , MAI , Mp2, Mpl)
aJrLicyl tuLJi! i-liJt c,!:Jl i-- .,,r \iI Lrli. # i.iE Ol dre en6jfl d)|5 cr.r
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