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, ~p~ ~'G~~ (!i 
,.. E.x: Concrete is required for a portion rf structure that will be 

exposed to severe sulfate attack~he characteristic 28-day 
compressivestrengffi .IS 275 kg/cm2

• Under the centlitiens of . 
placement to be employed a slump of 100 mm sheullille usell 
and the available 19-mm coarse aggregate crushell stene will 
be suitable. The aggregate properties are: 

Coarse 
aggregate 

Sand 

Specific Gravity 2.6 2.65 
Unit Weight ( kAinf') 1500 1650 

Fineness . 2.6 

Using ACI 21 , .esi!ln the relluired mix and find the unit
 
weight of concrete, yielll anfi the cement factor.
 
Gt'llm ~ <H =10 tes I ,,-,-' ) .
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(I) s'(1 tH~ = ,,, ,.,.., .(&iv~) 

(2) )'(OM1j~J ~ iiu (N'. rt. s) = J' ··..1 ( &;v~) 

(1) w~ Cbde.J- 0+ . fto~ Mit (5 - 5• 3) 
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~~ to-hk (S.S.5) =t> Icy = 31 NIWI"11 
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.E;c..: Design a concrete mix of mean 28 day cube compres~ive 
strength- of 350kglcm2for an interior part of building using 

ACI 211 method. The required slump was 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 

Sandi 

Specific Gravity 2.56 2.65 

Unit Weight ( kg/cm3 
) 1450 1600 

Fineness ---­ 2.8 

,0. 

ID() ..."U) s /1,1""'1' -­
:2 5 1tt1'2) M~ir1J 11'1"", o.3~ st~c = 

(3) wJeY · · CIJ~ua- ~ · f.."~ .tCLble (5-5- 3) 
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. .. ItFitUl t1~.A -,I 
( 2 ) I , 14'•• 

/ '·-1· , 

- Usillg ACI 211 method , design a cor~iJtlt~~_ :l't·~ftt»,~ 
11. 1~" \'/t' ~, ,¥ ~\l\t~;\~, \~\,,, -,,reinforced concrete . . . '\ ' , I 

beam with a minimum dimension or20 CIllS , The characterislic 28 
days cylinder compressive-strength is 200 kg/cui' . The Safely margin 
( M ) or mix design is 100 kg/cl1l 2 

• The used aggregates have I,he
 
following properties;
 
-' '~II ~;, '';17-', '-_. ­

. ftf~i" ; 1~y'P . 
~ ll/fjit-,I'ki'h 

---------_. 
Sand 

Snhcricu] nravcl 

Unit weigh! 
( I Ill" 

1.74 
1.67 

Fincss . Mod. 

2.8 
2.62 

r
 

.- Calculate ; ll~l,!!_ weight of fresh concrete ) and yield . . 
- Culculutc amounts or materials suitable 10 operate a volumcu'ic mixer or 

0.60 111" capacity . 

L.J\5 \j\ ~.JA~1 oUL....PJl Jp... ~.)b ~.b..:U.... r-",r. u-3}J, u~ '.;-0 ~lU:l ~ i't ~L...y..~ ~­
JIo W ~LSy' tJ<'1y. - r ~/& \ .. "-.hill1 ~ ulAl tY',A14J. or tM/~ r • • ,oLil.,hu.;:D '~I "'-'Jli.J1 
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( 2) ~t*eM4 f. bl( ( s-s- 1) : 

••­ N:n.s = :: 20 "''Y
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(6)	 'O~VlJt ().~. : lroltl tAblt ( 5-.5 -') 

Ye.A ~ o . 62 ~1 

• 'VI,.A,:: 0·62" I.H = J. O~5q. +1..,;"" 

(=1) SAMe,(. : 

W', c S + G -t .. t .-..	 _____ ' A-,(.X+ + ­t 3· 
~ 

IS ~J G.J 
) e--/ 

O~I 81	 0.396 S Jt O~5f '-s. i-..,.	 + + -+ --- ­J 3. 'S	 2.1% 10(12.', 
fl." ~ = 0.185 KJI... J 
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I) c~~ #"'()'Q" = 3lf6 = 6·92 s~ .so -::. 
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(b) Design the concrete mixes (usin~ ACI method )'ofa 15 stories U ~)
 
structure if the 28 days characteristic cylinder stren~~ ls·~90 kW~ln~. ·
 
Assume slaREiard delrliatioil used Lo calculate the ,mean strength is 49 ( H :.~o)
 
~ .The ground water table contains chloride of 20000 p~m and 1000
 
ppm of 504 .The requiredslump is 10 em The following data are
 
obtained . '.' 

Unit weight Specific Maximum Modulus .Absorption 
tim3 gravity" 'size ' .. ' of finesse °Al '. 

, .'... .­
~ru s hted 1.5' . 2 SO 20 mill -- 2'l .rne s one --+- • -+------1
 

Sand 1.75 2.65: ~ 2.40 ­
--- .. - y • -. 
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