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*E%: Concrete is req-uired for a-portion of structure that will be .. 
. exposed to severe sulfate attack. The characteristic 28-day 
compressive .strength .is275: kg/cm2

• Under the conditions. O-f- , 
placement to be employed a slump of 100 mm should be used 
and the available 19-mm coarse aggregate crushed stone will 
be suitable. The aggregate properties are: 

-
Coarse 

aggregate 
Sand 

Specific Gravity 2.6 2.65 
Unit Weight ( kAim3 

) 1500 1650 
Fineness-' .--_. 2.6 

Using ACI 211 Design the required mix and find the unit 
weight of concrete, yield and the cement factor. 
G1{~m: <H =10 1C91~1.). . 

£S~k-+ f~ ::: ,2.15 1<,1a.." ." _. \)<-r .

\../ 

< Sluw.p .. \00 "'Wl \ %l~ 

" 

C; M-)1. S c: \~ trt~ 

(I) SIUtMp = 100 M.., ( Gt;v~) 

(2) JrOM;;\J Mt\J( ~;~ ( w. rt. s ) .:: J' ~, 

( &;v~) 

(3) w~ u,,,:te.J- ... .f,o~ -ft,hlc (5 .. 5 • 3) 

~~'jAt(~·. w,;tw c.~r~: :10 5 kj J"1 3 

.... JJ~'NJ
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4~ taltJlt ( s: S. 5) =t> Ic = 31 N/""'''11 

1 

ce~@. 
fi';"ot· U;3t.

'--................,.................. fCy = 3'0 I<j ICt1'
 

" (wi,) I .. st~i ~110 ... tAble (5.. 5-4) 
t:s(~~
 

. 0."1·20 + O·4~, 30
 
(~;I. \ = . O·~~Ic,,)I 

t- ; 30--1(7), = e-"15--. (!) f 

(W/C)2 ... D<JY" bi INJ ~ 

1,0.... hblt ( S. 5 .. S) .(z) = O'1~ 
2. 

r '~/I 10.12 ,'*' ' _ I-T'" 1'111 
20 

('3, 
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f;c..: Design a concrete mix of mean 28 day cube compressive 

strength- of 350 .kglcm2 for an interior part of building using 

ACI 211 method. The required slumpwas 100 mm. crushed 

limestone with nominal maximum size of 25 mm is to be used 

as coarse aggregate. The properties of aggregate are as 

following: 

Coarse 
aggregate 

Sand 

Specific Gravity 2.56 2.65 

Unit Weight ( kg/cm3 
) 1450 1600 

Fineness ---­ 2.8 

100 ~i(1' S/"~f =
 

z5 Itt,
sr~e =(2) MI'f I"J. 1'11601'. ~S~ 
I 
I 

j' 

(3) wd~ Cc~ua- ..... j~,t1'1 .t~hl( (5-5- 3) 

•~ w~ c.~tt.Wf = 1g3 J<J/... J 

i.5 ~ 
~,• .AI" -­

It ,v-'~ >~ &.-J'A;""':'l-~ - c.J-J~';'" o.fl'i:.A' (~" 

,",
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, II .fjttd, ~AlIAA 1/ _. 
( 2 )	 (. ,4/VtJ/J, 

--U5iJlgAC~ 211 method , dcsignn concrete mix that will be used (0 cast 
rciulorccd concrete 

bC~1lJ with a Illillil1111111 dimension or20 CIllS . The characterislic 28 
clays cylinder couipressivc-strengtb is 200 kg/CI11 2 • The Safely margin 
( M ) of mix design is 100 kg/C1ll 2 

. The used aggregates have (,he
 
following properties ;
 

-_.-.----- ­
/\gg . type Unit weigh! Specific 

t Illr' gmvity--- ­
Sew cI 1.74 2.G8

-" Spherical gruvcl I.G7 2.62 

j FiIlCS:.· 

8 

MOU.~ 

. - Calculate : U~l.~~_ weight of fresh coucrcte , and yield. . 
- Culculntc 111ll01l11ls or rnnlerinls suitable 10 operate a volumetric mixer or 

0.60 111" capacity . 

W,jU Ij\ ~.JAltl "WLu..PJl Jp...- ~ub L~ {"-'-'I" ~;ltl 1.4J.J~~.JA5 I.;lu:l ~ r't ~Lu.y.. 4l;. ~-
JI>	 W ~\..S~I ~Ift - '(?-'""/~ \ •• A..hWI ~ utA' ~'AlAJ rt-'""/& r . ·I.ul~~ ~~I ~JI1.JI 

r C' '. '\ 4.Au. ~ A...6)\..:).. ~i....:UJ .uj~1 w~IJ ....~IJ ujJ 1104-J ~l - JJ~4 uh.u 

S4~ BeA~ <10 ~) M I~, tU 1ft1 eMI'J ;0\1\ ,-::t:::­

slu~p = 100 '""1(Il	 
1~'-4 (table, 5-5.') 

(2) ~...... t.blt (S-S-1) : 

II ,. N:n,s = ,20 - ~o = 2D "''Y 

I .	 ~ cAtd<	 5" ( b) :: r(ZD): "1 :;~, ""7:::t> 

Jf. H. s = Itt,JJ.D 
~---------..........----=- ­

~f',
 

,
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~' .. 



L "'? '''1 OOr :: 00/ + ~q~ : d­v 

1~ '''-I 00", : I;J ~. 
.r fS ..... (~) 

(X) (b) 

tu,I'>f;j.gj : SI -SCD~ ~ m 

-+fd'.-r ~ 11"'",,) j'l"r-M ~~ r:) J".."ds lll 

X ..r :: ,..lIP" t ..../-f>t gel' = ~¥4 m 
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(~) COlA vAl ~~. • ~ro It4 . rA bIt ( 5- 5 - , ) • 

V,.'A ,= o. 62 ...,J 

..
"11 W"A: 0·62 .. J. '1 • J. 055'/ +1'1J-

(;) Sl\N\cA. : 

w c S G ' A' , .. ! .+ + + ____ .. ,; X 
1 3·1S U\J G.J 

Ot' 81 o·3J16 S Jt O~5~ ',5 .. t- .. + + + -- ­I 3. 1S 2.6% 10(12 ·68 

fl." ~':= O. T85 kJ 1'1' 

, ; 
4w •• C • S G,
 

3 3lf6 ;t~8,5 . }.O35I.8ft.: ( 
L12 . ~o::f' if:l1 ~6al 

~ 3"'6
I) C~~ ro.vfQv:: : 6·~2, sJ<., 
- ---.----::. 

2) YLA' (l -- L.. : a. .. lft-If ~J 
6·62-· ~ ~ 

./j,1' ~3-t1·6--+ ~8S. 7 /0 ~$3) t5 a . ~ .. ----........------~ = ~.~~:i? . 
. ·.t .",V • 
K~/~3 

..\. ) ------...............-------­(Z1 t 
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(b) Design the concrete rnrxes (usin~ ACI method )ofal5 stories U~) 
structure.if the 28 days characteristic cylinder strength 15·790 kgl~m~, · 
AsstuM slaRfiard deviation used to calculate tbe IlleS" stieng!), is 40 ( H =.'(0) 
~2.The ground water table contains chloride 0£20000 pl'm and 1000 
ppm of 504 The required slump is 10 ern The following data are 
obtained ,... 
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