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* E x: Concrete is required for a"portiog/if structure that will be
exposed to severe sulfate attack¥The characteristic 28-day
compressive strength is 275 kg/cm?. Under the cenditiens of
placement to be employed a slump of 100 mm sheuld ke used
and the available 19-mm coarse aggregate crushed stene will
be suitable. The aggregate properties are:

Coarse Sand
aggregate
Specific Gravity 2.6 2.65
Unit Weight ( kg £m>) 1500 1650
Fineness e 26

Using ACI 21§ Pesign the required mix and find the unit
weight of concrete, yield and the cement factor.
Giiven: (™M =60 kgloat)

—> #ca=235 kﬁ’a’l" A\CA/(

O
S s‘umf = 100 ™1 Given
_ v _—
> N‘ﬂ‘ S =\5 " ]
(1) S’UMP = 100 "™ (Given)

(2) Noo;ainwl mox S/Ze (IV./"I.S) = ’ﬁmz ( Giiven)
(3) waty Condent — .from table (5—5-3)

_ 0o
I D e e Wt Gondent = %of Kylw?®

-—«L;:,4'&J -

o% A 1’4 = 2 ‘/,

=~/ )3

'j:'}-‘.\)." Oy ""‘“’ﬂ)




kg[ 2 | |
(4) fc, = 2% i oleu ) 2\l e -

(Seq) g Ml b 10l oy ¢
bom tible (5.5.5) = £, = 31 Nl

" pl

Une fq.—. 310 Kglow'

o,oo‘ ?M= fc,"‘ﬁ

= 310 +/ ¢o // = 370 Kl

|

(Whe), -+ Srength ﬁ"m?:g o fable .

s

5-%-4

0:42+20 + 0.47+ 30

' (w/c),z BT

+ 20 —k— 30 —
(_\%J_)' z 0.495 -—p@ }50 ~§
vy - by B

From  fable  (5-5-58) ~p(Z) = 095

foom 0O
Qe et e
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(F)  Weight of Sand Al
Glaf) @ Mol o o o

3
v Lo, oW, oA Send s Air 21
- 3.5 » G, Gs
o 0.205 0. 454 9. 360 SAMA 2 1
'y o+ + y = =
/ 315 2.4 2.45 | /00
0o Smw( = 6§90 Kj/n’ |
Comint | water | CA. | Sand
456 | 208 K| 960 % | 6s0%

205 4 454+ 960 + 430
J

| 23“ kj/»,’

— Umt weight &
Mol rellig o

: X
Vv

i V) ..A;Lu
o Cemenct fk‘/f‘*’ - 45‘ = 82 'Skdk JL{-':-

—_— Y

50

> oyeld  whed . L, e oo
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v

. EX-‘ Design a concrete mix of mean 28 day cube compreséive
strength of 350 kg/cm?for 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 Sand '
aggregate
Specific Gravity 2.56 2.65
Unit Weight ( kg/icm®) | - 1450 1600
Fineness L - 2.8

() Slomp = 100 1
(2) Nowinal max. agy 8iZe = 2571

(3) wd’&v Confent — . fram j'ab'( (5“5" 3) L

\<
L wels Coudedt = 12 kj/wls

o V‘{/V - 1'5 7;

e

,,,,,,,,

0 ;,-—_;4:\,,» Copmisls p +—~ <! aoﬂlwl JX Wy
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f”'““zs Cbe ~ 350 Kyl
= |
-~ 'TP,,, 28‘,,1;‘,(,. = 0.8 .(350) = 2180 ’kglaf

B

fram Aable ( 5-5-4) ¢« o.;l

B Vi . | 0-54
d ‘ r FIK i,v{ o
w _ A0+ 06l + 30+ 0-54
<’ 50 250 - 280 5%

b~ 390 —p— 20 —* ‘

& % = 0.568 =0.5¢¥
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(S

o w193 - £ C: 338 K/
(&) Coarse o49. + o jmn table (5-5-4)
Vc, = 0'57 “
Wi
Ve
. 1450 Wyen  op wht ot chz 972
Q4%
= + Lt ¥ S + & ¢ My / = 1
. 0143 0-333 0.972 Saud P A
“e ) 3.5 2. 1.45 o
I
& Samd = 0.8 t/.,3 = / §00 ]
\\_N e
w : ¢ ¢ CA ¢ S
N "",”.-.:“j'\:;_:;\ f//’ T \ //'-" ;\
193 339 972 ) \3“ )
epdlip o, & el @ ot end




(2) / !
= Using ACE 211 method | design a Loqﬁgff lg;‘ljﬁ‘”f}."- ;
reinloreed conerele RRARR

beaw with a minimut dimension of 20 cns . The characterisfic 28
days cylinder compressive. suulgth is 200 kg/cm’ . The Safety margin
(M) of mix design is 100 kg/em? . The used aggregales have the
lollowmb pmpuluc%

Unil weight Specific Finess . Mod .
i (/m’ pravily
Sand 1.74 2.08 2.8
Spherical pravel 1.67 : 2.62

-~ Calculate 5 unit weight of [resh concrele , and yicld .
- Cd'blll«\lb amounts of malerials smhblc (o operale a volumelric mixer of
0.60 m" capacity .

LUU‘J\US-_I_)-‘LI‘ il y3 01 J&uu._‘)bl.cwru\' u.JJix"u.\us_}ASl.uaus Aa[uub.»\.s-.).\'\.}al;‘s‘m

o LS a0 Gal g3 — Yaafaas Voo Al apanal QU Ghalh g, ¥ puefaaS Yoo 0 ghaadl] 5 jaadll dagliall

Fa L&.nutm(.ln.l.xdn.uul UJjJIuLuS.“J'&LuA:JUUJJHoJ{LJLTuAI_dJJAJbU}:u

a Ieam (205“) min, dimemrion.

) Slowmp = o0 ™™ trow (table $-5-1)

() fow table ($-5-12)

o M”S = 2 20 "

3'40H7




(3) From table ¢5.5.3)
wotew = 205 kw3 S Az 2 4
“ Sphertcd Smd“ B 4 (TFTRRN 7).
W= 205./8 = [8F Ky/i}

(4) R vwbill""g_ (X) f:.«&;d;f
()4 | ‘

cle

S*N&g*\'{« -
(ﬁ-:-) —> S+m~j\1« |
“’ f‘d = 200 "3/&“1

P 'rPM = 200 +100 = 300 kjlé-\’

fraw tible ( 5-5-4) ¢ L—g— = 0.54
(5) Cement
)

— = 051 S w=z 87 kg lw3

2 C: 346 Kyl

( 209




(¢) Coavne agy bom  Fable (5-5-¢)
‘V.C‘A, = 0. 62 w3

S W2 0462 ¢ 167 = ]. 0354  +4/u3

(3)  Somdl
. - R C IS
' + 3 + -y + ..G.:; « Arz =1
/ ,
0.187 0.3% S 1,035  y.
WP R 248 2.41 @ Teo :
u“t g - 0‘ 785 kj/ulz
w ! c S ! &
w |87 344 785 1035
0.4 { |
| 12 - 207 471 821

’) CMM aclhor = 516 - 532 SKar

-SO ‘-/':—_—_:-—1'—-—"—
2) Yeld = L . o443

SR \«.: 187+ 84!—6-‘—;785.*1035 - 2353

(R4




(b) Design the concrete mixes ( usmg ACI melhod ) of a 15 stories u’/f_,‘,
structure 1f the 28 days characterlsuc cylinder strength 1s. 200 kg/cm (H = 240)

k-g‘em The ground water lable contams chlonde of 20000 ppm and 1000
ppm of SO4 The required slump is 10 cm The followmg data are

obtained .
' Unit weight | Specific | Maximum Modulus -Absorp;ign
vm3 | gravity | “size " | of finesse % |
Crushed 1.5 - 250 20 mm  — 2 [
lime stone
Sand 1.75 | 2.65 2. 40

wCW=360 W20 \’\6/ Y mﬁ%o—%\@ 8&«’/
Clﬁoa@—o%{j( W(Cs g 597
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