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Abstract

The main aim of this research is to study the effect of changing
the method concrete mixes design of the strength and the behavior
of concrete using additives and without them, and the study relied
on areal laboratory tests which measured the amount of slump and
monitoring of dry density and resistance for a period of 7 and 28

days. This was done to break the 6 cubes of each method.

The slump test results explain that the lower value resulting in
the empirical method, the Egyptian method, the equal in the
traditional British method and the Indian method, the British method
and American method respectively.
As explained through the monitoring of dry density for 7 day

it is the largest in the Indian method, the American method, then
traditional British method, then Egyptian  method, the British
method, the empirical method respectively. As explained by
monitoring the dry density for a period of 28 days it is the largest
in the Indian method, the American method, the traditional British
method, the Egyptian method, the British method and the
Empirical method respectively.

The plasticizer was added by 1 liter per 50 kg cement

to reduce 15% of the percentage of water.

The results of the test explained when add the plasticizer that

workability increased by almost 40%.

And resistance in 7 days increased by 35% and in 28 days increased

by 40% the study ended with most of the results of the study

Vi



hypotheses agreement. The study recommended that subsequent
research subjects did not touch, including the impact of this research
appoint the mixture on high—resistance concrete method, light concrete,

high strength concrete and others.

Explain through results strength test that all roads close, we find that
the Indian method is most appropriate in determining the targets of this

research.
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iglazal Gulyull

PRTIORA

Agaigll 4%, hal13.4.3

35N/mm?

W=186 kg/m>

C=412kg/m’
Fagg=673kg/m’

Cagg=1035kg/m

Losllae daslia Ji Allisd) Culg el

Frin = 25N /mm?

®

o giall daglial) o)) aag2

(1.2) Ualadll (yo dyslladll

Step 1: f m=f ck+ 1.650
Gread 25 =4 o

Fm=4%1.65+25=32N/mm”
Say=35

O s i (L&) dsandl e 3
Criand oLl 4
W/c'=0.43

186 kg/m®> s Ll (gsina o) 2 1(2.8) Js2all bl
= 0.35 Jo)ll (g5ine Lol

4- w/c*= Min (0.43¢0.50) =0.43  (14.2)

C=Max (177/ 0.4¢ 00). =412kg/m (15, 2)
1-0.02= (177+ (412/.15) + (1/.5)*(fge/2.7))*1/1000
(16.2)

Fagg=673kg/m1-0.02= (177+ (412/.15) + (1/(1-
5))*(Cage/2.6))*1/1000

Cagg=1035kg/m
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iglazal Gulyull

PRTIORA

Gilayasll

EEON|

FM=30N\mm?

W=192kg\m’

C=355.5kg\m’

(17.2) aboled) 3:FM alay-1

Frarget = fcu + M

%5 @ (iald)) 18 20y (g paall 3 SII=M

fm=5+25=30N\mm?

O 2y :(1z) dsaad) a2

L sagl) Haashany oLl (g5ina

210kg\m>= 43l a5 SIS0 aan )y

s padiuall 2N ) Lags

oy i als dxplall 8 LS

ssba s lall (sina )l
210-18=192kg\m>

O 235 (2.¢) sl a3

ey ) oLl A

5 bsaells adass giall A slaall e slaay clldy

0.54 55k Ll aa

Aslaall (g (0fa) + elall (p3s = i) ()55 —4
(3-12)

O 2251 (3-z)dsall (e =5

- 56 -




iglazal dulyull PRIPWA

CA=1112kg\m’ 02= :(4.z)Js2ad) G ssell Ao ) 285 =6

Glhaall aaal) dslae b Gulaily Jogl) dus slalY =7
192\1+355.5\0.15+0.64\2.58+5\2.6+.02=1

FA=694 kg\m’ ;
694 kg\m~ = .clll 1K)l

1112kg\m > =giall Hl8))
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iglazal Gulyull

PRTIORA

A litl) Ay o) 48y hal) 43y 0 5.4.3

il 3l

O

Gyl

FM= 35 N\mm?

W=195Kg\m’

C=390kg/m °

Dw=2306kg\m"

At=1722kg/m’

Step 1: f m=f ck+ 1.650-1
(19.2) Aaladll (e

25+1.65*4=32

Say3 5N\mm?

sl

195Kg\m”

(2.z) dsaall e sl dps ol 25 -3
0.43=

(20.2) Uslaall (e Crian) (s5ine —4

195\0.43=390kg\m>

R

2306kg\m ° :(3.7)dsaall

Ayl 4y
Agalil)

I
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iglazal Gulyull

PRTIORA

FA=602.7 kg\m’

CA=1119.3kg/m’

Alaall o M L (goine 22256
(21.2)

Density-c-w=total agg
2306-90-195=1722kg\m’

acUl) A1) A paa-7

%35 (g5l 43l 2n5 :(1.z) JSEN 0
= aclill LG )

0.35%1722=602.7 kg\m®

) A8
1722-602.7=1119.3kg/m’
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iglazal Gulyull

PRTIORA

:w’, .33‘ &ﬂ‘ 643

Mc‘\.ku\ u\ UAJSAAJ‘)H\ RS L;A

0.45=cuiedy) I oWl Ay

e/eb; )S:\S 18O=045*400L55Luu ¢l ngﬁu UJ\

o/l S1S 800-1000%0.8= iall Sl ssines
e/eb.é )1:\5400=1000*04= e‘:m\ VJSJ\ ijm

Gl liSa asle sy 1(2.3) Jsaal)

Cement
pensiy Aggregate Water content
content content 3
3 w/c 3 Kg/m Method
Kg/m Kg/m
Fine | Coarse
2390 550 | 1285 | 0.54 195 360 Allayall 481l
2345 705 | 1024 | 0.54 216 400 ASya¥) ddyyhall
2306 673 | 1035 | 0.45 186 412 Agigl) A3l
2353 694 | 1112 | 0.54 192 355 dpadl diyhl
dgllay i) 43y, 0))
2306 602 | 1119 | 0.50 195 390 A anl)
1780 400 800 | 0.45 180 400 gl Akl

e asadl duball 48 asealll Gob O ADEAl 5 Al uewl5.3.
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iglazal dulyull PRIPWA

Jein AL 5 Alle Aaglie Jaed Al o dseseaidl) (Gyhll Juadl o) o
) Auayall Al Cagplall 8 Aalai®y) Gaial B ien) (g5ima 5 Ale
Hea¥) phdiuly paldll Gae o it Gua Ay ) Alaad) s
paliall Chlial Jde daing @ s Gliell Je hlodl) ehals dlasdll
(slumptest ) Lagedl los) aladialy dugyaall Al 8 duleal)
DLERY) 13 (g5a Bpdlae Lalad) aey dphall Leilla 8 as dalujaldl Al
eadioall Al al) clalall bgell da0 G (e 4384l

-
=~

Lagsell SLa) 8 axdiuaall elaall Cupndy B i 1(1.3) Sl

) Y haall Al los)  BEY) laaYl Gpk oo e
Cua e QLAY A e cus ( Compressive Strength Test
syl Al all CUDIAY daul g daciiall Caliml) 4ddal) daglaall 4)lie

P Aagial) culdl) Jl b deslie oY) Golll il S Gus
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iglazal dulyull PRIPWA

i)l 5ol aatidl Sleall mung £(2.3) JSal)

Llupall dupal) ad gkl cllalpe Gad dgagall JLEAY) zild 6.3
tdagliadl o Wy 5alatal)

100 mm X (sliall ld clnSall - 8 caall &5 4l s

e Gl gakly IS leSe 6 22e S3100mm X100mm

Lsedl bsde aladiuly Ll o) ela) axg @llhg 4y sllaal) daliall

Ay sl Slea A o 20 Al puiag o5 Cus dasigll dd gl

p AUl alasiuly Gl s il JSI Ay gllaall e glial) o i

Y eha) & liall e CanSall Jiall gl b€ alagy 4l aa

2 syl dsell Mld 2ae 3 Al 6 areaill Ay glhaal) Glial) 2xe

0.008 m* =8x 0.1 X 0.1 X 0.1 = caslhaall Ca=Sall ana 13
sl lple Jiantia apaatll (o dad S 8 Al 638 apa o Cua
- xSl
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iglazal dulyull

Il

Aall (a8 —ats (33)#) JE

Al clialsall o e Jaglly S ol Gl Jae o5 LS

FA Jldl cd CA Ll quud Juad) A Aial Ao (shiiall das Jladl Gulda
- 67.5 24. 955 19.05mm
- 9.92 42.81 1680 9.52mm
100 0 9 290 4.76mm
81. - 4.76 187 2.4mm
62.6 - 4.76 187 1.18mm
19.1 - 11.08 45 600pm
4, - a7 148 00umm
0.7 - 0.92 6 150pmm
0 - 0.18 Pan
100% 925 goaaall
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iglazal dulyull PRIPWA

;i ) 48yl Aasaal) ALY (glhal) aaal)

C =360 x 0.008 = 2.88 kg/m?
FA = 550 x 0.008 = 4.4 kg/m3
CA = 1285 x 0.008 = 10.28 kg/m?3

W =195 x 0.008 = 1.5 kg/m?3
p A0S a1 A8yl Aaaiaal) Adalill Ciglhal) anal) -
C =400 x 0.008 = 3.2 kg/m?

FA = 705 x 0.008 = 5.64 kg/m?3
CA =1024 x 0.008 = 8.1kg/m?3
tslhaall aaall yglladleg /m® S slual) (sgina®
W =216 x 0.008 = 1.7 kg/m?3
—1dgdigl) 4dy yally daaaal) Aaldll Cygllaal) aaad) —
C =412 x0.008 = 3.2 kg/m?3
CA = 1035 x 0.008 = 8.2 kg/m3
FA =673 x0.008 =5.3kg/m?3
W =186 x 0.008 = 1.4 kg/m3

43l deaaall Adaldlt Cygllaal) axall -
— 140 paal)

C = 355 % 0.008 = 2.8 kg/m?3
FA =694 x 0.008 = 5.5kg/m3
CA=1112 x 0.008 = 8.8 kg/m?3

Gl aaall G lladlkg/m3 O oluall (s5inae®
W =192 x 0.008 = 1.5 kg/m?3
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iglazal dulyull PRIPWA

4ailay ) 48 hally daaaal) AhlAY Cigthall anal) -
LA

C =390 x 0.008 = 3.12 kg/m?
FA =602 x 0.008 = 4.8kg/m3
CA =1119 x 0.008 = 8.9 kg/m?3

t Gl aaall Glladlkg/m3 JSH bl (s5inse®

W =195 x 0.008 = 1.5 kg/m?3
—: (A ghl) 4y ally Aaasaall Aalill Cigllaal) anal)

C =400 x 0.008 = 3.2kg/m?
FA = 400 x 0.008 = 3.2kg/m3
CA =800 % 0.008 = 6.4 kg/m3

. “—’JM‘ MMM\kg/ﬂ?} dﬁcw\ szm*
W =180 x 0.008 = 1.4 kg/m?3
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Slisll assliag a3lisll bl
&bl Ll

oLl Addliag alidl

-”

1dadia] 4

Ol L Alsall g e duyall ad Gyhall e dadd STl Al a3 ) 2y
ool 5 Mg bl b g @ 8 LA dgall Lals 3 a8 (Adala JS) A sl
v lally dadlaall cadi () any 253 28 5 2527 dasliall Lul et gagd)

:(slump test) hagugd) JLad) milii 2.4
Pl bl e Joanll 5 LAY ehal) 28 Gl Cua aay

(Mm) Lsel) ded Al
110 Al yall Ay Ll
120 30K Y ) Ay Ll
115 Aynigl) 4y L)
105 el AUyl 3ay L))
115 2 paal) 4yl
100 daaagl) ALl

(compressive test) biall Lid) zilii 3.4

D wal) @Jlﬁ&@éﬁé? yard Jauall LAl z:\‘l.ﬁ 1.34
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Sl dasliag bl

LIl

GULI(N /mm?) e bl 7desiall Hlid) i mas 1 (2.4) Jsaall

: Al Al
L gliall Jaus gia Ao sladl) Jas 44l Ay )
(N/mm?) fe, feu s
(N/mm®) (KN) | (Kg/m®)
24.1 241 2390
3.9 23.8 238 2390 3
' 24 240 2390 aayyhal)
Ailay )
26.4 264 2345 iy L)
6.4 27.4 274 2345 )
' 25.6 256 2345 4!
28.5 295 2306
27 8 27.0 290 2306
' 28 280 2306 dayylall
gl
24.6 246 2350
23.3 233 2350
24.5 25.6 256 2350 ikl
A padll
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Slull dasliag 3lll LIl
A gladl) Jasigia YO EA| Jaa 4ak<)
(N/mm?) fey feu S| (Kg/m®) 4y L]
2
(N/mm°) (KN)
25.5 255 2306 2a,0
06 1 26.6 266 2306 N
' 26.2 262 2306 Apitagal
dolal)
22.3 223 1780
18 22.1 221 1780 Ayyhal
' 21.3 213 1780 funa)

: cunal) Al cye Al 29y 28 jand bkl JLid) ilii 2.3.4

Gl (N /mm?) e 25281 deslidl Hlas) mil muas : (3.4) Jsaal

LAl
Jawssia | Foy e slial Jas 28 4y, Lal)
fou Zastiall | (N/mm?) S (Kg/m®)
(N/mm?) (KN)
35 350 2390 Ry L)
35.4 35.5 355 2390 N
35.8 358 2390 Aptagal
36.5 365 2345 23,0l
37.1 37 370 2345 )
37.8 378 2345 Sy}
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Slisll as3liag gilill abllalll
Lo i foy asliall Jaa 286 2yl
fou iastadl | (N/mm?®) | LS | (Kg/m?)
(N/mm?) (KN)
38 380 2306 iy L)
28 38.5 385 2306 =
37.5 375 2306 gl
37. 370 2353 2a,0
36.5 365 2353 )
36.5 36 360 2353 | ‘w=d
37. 370 2306 2a,0
36.8 368 2306 N
36.7 36.5 365 2306 Aptayal
doalal)
33.2 332 2300 2a,0
33.1 32.9 329 2300 o
33.4 334 2300 Al
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daleral) cylaad Slgll padldl(4.4) Jsaal)

Target Strength Cement
Slump | desin slump Density Water

fcu(N/ fcu(N/mm) Aggregate content
mm mm content content 3

mm) 2 3 w/c 5 Kg/m Method

Kg/m Kg/m
28 | 7 _
Fine | Coarse
days | days
110 80-120 25 | 354 |239| 2390 | 550 | 1285 | 0.54 | 195 360 Aallay ) Ayl
120 80-120 25 | 371|264 | 2345 | 705 | 1024 | 0.54 | 216 400 Sy il
115 80-120 25 | 38 |27.8| 2306 | 673 | 1035 | 0.45 | 186 412 Aigll Aapyhal
105 80-120 25 | 365 |245| 2353 | 694 | 1112 | 054 | 192 355.5 Fpad 3kl
ERINPR A

115 80-120 25 [ 367 |261| 2306 | 602 | 1119 | 050 | 195 390 Rl
100 80-120 25 | 331 |218| 1780 | 400 | 800 | 0.45 | 180 400 Aiasl) A5l
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iyl g3l dasliag Jelag oLllalll

slump

125
120
115
110
M slump 105
100
] -
90

Empirical DOE Egptlan Brltlsh

ULl o sagll o s 1(1.4) J)

Aaplll 8 ot ded B o) Jagagll loa) il (1.4)a8) JSE) e gl
daphll 5 el dplayll A6yl 6 Aysluiey dyjead) diphll 5 4l
A4Sy ) agyplall A agilag pll adyylall & agaigl)

140
120
VAR

esin silump 60

e s|lUMp
40

20

0

10 9 8 7 6 5 4 3 2 1

oaranaill Jasagll 250n Jabs lial) Jagagll ai o) (2.4) SN (e asdl
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iyl g3l dasliag Jelag oLllalll

Cement
420
410
400
390
380
m Cement 370
360
350
340
330
320
Emplrlcal DOE Egptlan Brltlsh

Aglupall Glalall Cienl) gine mag (3.4) A8y Sl

g o ST gl daphall 8 il gsine ()(3.4) &) IS
gl Agylall Cangd Cumy Sl Cian) (55t Lgd Sl (gAY @kl
Salaiall g dagUal) dplaall dalal) ailad s

Water
220
210
200
190
B Water
180
IEII 170
160
Empirical DOE Egptlan Brltlsh
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iyl g3l dasliag Jelag oLllalll

Y ey AV daplall & STl sl gsime of (4.4) JSED
G obatill iy lee Gl Al (i ey ah oS8 LN ggiae
ol A8 o) dalisdl)

Density
3000
2500
2000
1500
B Density
1000
500
0
Emplrlcal DOE Egptlan Br|t|sh

Ayl Al) cllalill ABESY ad (o Aijlia gy 1(5.4) JS

Ge oS! Aplagl) daphll & Lda )l LGS Gi(5.4) S JSE e
Sl Ilall U Sa g gene I ghan lldg 6 AY) )kl aea

3000

2500

2000
- 1500
- 1000
- 500
T T T T T -0
6 5 4 3 2 1

2S5 3R AN (3D g 1(6.4) K3 JSl)

M Coarse

H den
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iyl g3l dasliag Jelag oLllalll

IS U8 o) Bagd adlllly il LGN G A g (6.4) JSEN o
AslpAll A0S e gy asld adaldl) 3 ) LI (gt Sk

40

L /\/—/\35
N N

30

25

—Target Stength 20

)8 days
15

10

5

0

10 9 8 7 6 5 4 3 2 1

Aagiaal daslidls s 28 Aaslid) cpn A ia g 1(7.4) IS

trnsaall Haglidl e S Lele Joaniall dagliall o) Baadl ddsgiecal

50
45

40
35
- 30
- 25
- 20
- 15
- 10
-5
-0

B Strength 7 days
[ Strength 28 days

Empirical DOE  Egptian SI ACI British
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iyl il 820liag Jylas &bl sl

as 17 4aslidl (e 0% a5y 28 aasliall () Jasdls (8.4) 08, JS& (1
Lysi %40 4y

1 Apedy Gale ABL) 31y o2 285 a7 Aaglially gl LSS @iliia.4
pLall A (%15 Al ciiand aas 50 J<I

Al Al Feacadll ALlal Cgllaall anall —

C =360 x 0.008 = 2.88 kg/m?3
FA = 550 x 0.008 = 4.4 kg/m?3
CA = 1285 x 0.008 = 10.28 kg /m?3

W =195 x0.008 = 1.5 — 0.225
=1.275kg/m?3
Plasticizer=.057kg /m3
— 14,8, ) A8y hally daanaal) Al yglhaal) anal) -

C =400 x 0.008 = 3.2 kg/m?3

FA =705 x 0.008 = 5.64 kg/m3

CA =1024 x 0.008 =8.1kg/m?3

tglhad) aaall dysllaaleg /m> IS oball (g5ine
W =216 x 0.008 = 1.7 —.255
= 1.44kg/m3

Plasticizer= .064kg/m3
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iyl il 820liag Jylas &bl sl

— 131} 4 ally Leanaal) Ualdll igliaal) anal) -
C =412 x 0.008 = 3.2 kg/m3
CA = 1035 x 0.008 = 8.2 kg/m3
FA =673 % 0.008 = 5.3 kg/m3

W =186 x0.008 =1.4—-0.21
= 1.19kg/m3

Plasticizer = 0.164kg /m3
— 14 paal) 48l daaaal) dalill gllaall axadl -

C = 355 % 0.008 = 2.8 kg/m?3
FA = 694 x 0.008 = 5.5kg/m3
CA =1112 x 0.008 = 8.8 kg/m?3

t Gsthadl aaall Glladlkg /m3 O ol (s5inse®
W =192 x 0.008 = 1.5 — 0.225

= 1.275kg/m3

Plasticizer =0 .056kg/m?3
Agiliay ) Ayl Aasaal) ALY Cigllaall anal) —
: 4,081

2

C =390 x 0.008 = 3.1 kg/m3
FA = 602 x 0.008 = 4.8 kg/m3
CA = 1119 x 0.008 = 8.9 kg/m3

: c_\ju:ud\ e;;ﬂi\_ajlu\kg/m?‘ dﬁblﬂﬂd‘ ngﬁu*
W =195x0.008 = 1.5 —-0.225

=1.275kg/m?3
Plasticizer =0 .062kg/m3
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iyl il 820liag Jylas &bl sl

—:dagl) 48y ally Laaaall ARIAY iglhal) aaal) -

C =400 x 0.008 = 3.2kg/m?3
FA = 400 x 0.008 = 3.2kg/m3
CA =800 x 0.008 = 6.4 kg/m?3

t Gsthadl aaall Glladlkg/m3 O ol (s5ine®

W =180x0.008=14—-0.21
=1.19kg/m3
Plasticizer=0 .064kg/m3

Ol ALl day el Hlial =8 1.4.4

() Bsel) s % g ¢ (5.4) 8 s

(mm) Lgell dad L)
170 Aillay ) 46,
180 2S5 )aY Ay yhall
160 Loaigl) 48y, L)
165 Aol Allay ) 46,
165 iy el 4y Lol
150 )l 4y ,Lall

:oalal) A8l 3y (Ccompressive test) biall JLGa) zili 4.4
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oyl g3l dsdliag Julas

bl bl

(N/mm?) 27 desliall jlas) il muas : (6.4) Jsaal
Galal) alia) aey Al lGUalal)

Jows i foyda slial) Jas a8ty PR
foudasliall (N/m m2) Sl
(N/mm?®) (KN) | (Kg/m®)
32.0 320 2390 45,1
313 30.8 308 2390
' 31.1 311 2390 Ayl
31.7 317 2345 42
FETPIA|
32.4 324 2345 o
32.2 32.7 327 2345 S, 5aY)
35 350 2306 42
FETPIA|
34 340 2306 o
34.3 34 340 2306 daigl)
31.6 316 2350
43,k
29.3 293 2350 ol
30.5 30.6 306 2350 iy yeaal)
25.5 255 2306 i Ll
32.6 266 2306 v
32.1 32.2 262 2306 Agilay )
Al
22.3 223 1780 & Ll
22.1 221 1780 ol
25.8 21.3 213 1780 Smaa gl
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Byl g3l Baaliag Jylas

bl bl

uall @JU O ddall ps 28 aad huall jLadl @‘L“d344

(N/mm?) 25281 dasliall Hlid) il sy 1 (4.7) Jsaad
ol dalizal aey dplaall callalall

a sl L e e sl Jes 2861 L)
(N/mm?) fg, feu =& | (Kgim®)
2
(N/mm°) (KN)
44 440 2390 a0
44.5 445 2390
46.9 .
44.8 448 2390 Ay
183 455 455 2345 a0
46 460 2345 .
46.8 468 2345 S
14 46 460 2306 L
475 475 2306 .
46.5 465 2306 Aavel
45 7 46. 460 2353 2,0
455 455 2353 o
44 240 2353 apad
181 46.0 460 2306 a0
45.8 458 2306 o
45 450 2306 Al
ol
47 41 410 2300 2,0
41.9 419 2300 o
32.4 424 2300 Al
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byl f3lss &asliag Jolas

Ul alll

5 e ol e il 8Ll aglenall LAY il priag £(8.4) Jsaal

slall (ssina (o %15 dad ity Ciian) (e 2 50

] Target
Slump gﬁi;” Stength Strength -
mm mmp feu fou Nimm?2 | Density 99 Water | Cement
N/mm? content content | content Method
28 . kg/m™ Fine Coarse | kg/m kg/m
davs | davs content | content
Y Y kg/m® | kg/m®
ERRVR]
170 | 80-120 25 46 | 31.3 2390 550 1285 195 360 | 4xlay
ERR]
180 | 80-120 25 48 | 32.2 2345 705 1024 216 400 | &Sy <Y
ERA]
160 | 80-120 25 51 | 34.3 2306 673 1035 186 412 | Al
ERN]
165 | 80-120 25| 45.7] 30.5 2353 694 1112 192 355.5 | 4 padl
ERN]
eyl
165 | 80-120 25| 48.1] 32.1 2306 602 1119 195 390 | Al
4 bl
150 | 80-120 25| 42.7] 25.8 1780 400 800 180 400 | Al
slump
185
180
175
170
165
Hslump 160
155
150
145
140
135
Emplrlcal DOE Egptlan Brltlsh

Oalall ddlial aay Ualall Lagugl) ad sy 3(9.4) IS

o L ol Tagsell e o (14) JSAL 5l (9.4) JSA e Ll
Gy il yad)l Adalll) ¢l <a L_As; 88
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iyl g3l dasliag Jelag oLllalll

iad J8 O Lasgll lia) sl e Baadlys ALl 8 Gilaaddl syl
Agllayall daplall b Aysluia 4gpeaal) Ziphall & 4l diphll & iyl
A peY) adplall 5 agilay ) agylall o5 gl Aaylall 5 4l

60

W Strength 7 days

M Strength 28 days
equivalent

i Strength 28 days

Empirical DOE  Egptian Sl ACI British

OaLal) 28l ey Faglial) o ey 3(10.4) JSa

Ly Galy Giliaal) 33y any 2?8 daslid) s o)) (10.4) S8 o
s %40 Ay a5y 28585 Wi %35
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iyl il 820liag Jylas &bl sl

i) 480145 4

Caly Ciliaall 3l a0 s 7 (8 Aasliall s () (10.4) JS3) e -1
Y040 doiy a5 28 A5 LuyE %35 Aoy

dan g Ll N e zoemall 2gaall e palall dwis B0 aae =2
AaSe

Al (g Jamdl geilis aat Aboall 3kl () 2ay -3
) aglia Jlaxt Gigl) A5kl o) say -4
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Crpal A Q|

aylymgilly Raglall



alymgilly Bailall el syl

A QL)
lua gillg daslal)
:40la1.5

Al Al Glalal) apaal Ayl juad B Auhy s Caaall 1 e Cangd) o
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Cement Type of Compressive strengths(N/mmz)
Strength coarse Age (days)
class agg

3 7 28 91
Uncrushed 22 30 42 49

42.5
Crushed 27 36 49 56
Uncrushed 29 37 48 54

52.5
Crushed 34 43 55 61
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Slump (mm) 0-10 | 10-30 30-60 60-180
Vebe time (s) >12 | 6-12 3-6 0-3
Maximum size of Type of aggregate
aggrgate (mm)
Uncrushed 150 | 180 205 225
1 Crushed 180 | 205 230 250
Uncrushed 135 | 160 180 195
* Crushed 170 | 190 210 225
Uncrushed 115 | 140 160 175
0 Crushed 155 | 175 190 205
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Proportion of fine aggregate (%)

Proportion of fine aggregate (%)

Maximum aggregate size: 1TO0mm

Slump: O-1Omm 10-30mm 30-60mm 60-180mm
Vebe time: >12s 6-12s 3-6s O-3s
80
//
70 15
/
60 157 / 15 / i
/ /1 ° / 407
—
50 & 40 o o —40 = -
a0 //,60’/ —T 6o | sot—_ -
P gl B L] P - [0 =
30 T - o b
=1 — 00 100
20
10

0.2 0.4 0.6 0.8

0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.8

Free-water/cement ratio

Maximum aggregate size: 20mm

Slump: 0-10mm 10-30mm 30-60mm 60-180mm
Vebe time: >12s 6-12s 3-6s 0-3s
80
70
60 / //
15
v
50 ¥ ] > 2
/15 15/ v < ,/
40 40" /// - “al 40 i P i 7
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Free-water/cement ratio
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Slump. Mm

Type of construction Max Min
Reinforced foundation walls and footing 75 25
Plain footings, and sutructure walls
Beams and reinforced walls 75 25
Building columns 100 25
Pavements and sla 100 25
Mass concrete 75 25

75 25

Specified compressive

strength. £’ MPa

Required average compressive
strength 7.’ MPa

Less than 21 £'+7.0
21to35 L'+85
ver3S 1.10 1.+ 5.0
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Water, Kg/m" of concrete for indicated nominal maximum sizes of aggregate

Shmp. mm I o5 | 28 | o 12 | ans | soto | sttt | st
Nonarentrained  concrete
B 0 19 19 n 166 15 1 1
7510 10 m 216 25 19 " 169 1" 'l
150 10 175 W m 76 m 19 m 10 -
Approxzmte aoount of eatpped X ) 25 1 15 ! 05 0 02
0 noo-air-entrained concrete, percent
Auentrauned concrete

B ] 1 144 160 1% Y 1] W
7510 100 m " 1 1% 165 151 1) 1
1901175 06 05 197 1 1 164 154 -
Recommended u

content, percent for level of

exponre.
M exposare 45 40 L) 1) 25 20 1.500ht 1001t
Moderze  exponze 60 55 50 45 445 4 JSeott | 3000ttt
Extreme exposured 15 10 6.0 6.0 55 50 45000 | 40t
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Compressive
Strength
in 28 days (N/mn7’)

Water/Cement ratio*

Non-entrained

Air-entrained

concrete concrete
40 0.42
35 0.47 0.39
30 0.54 0.54
25 0.61 0.52
20 0.69 0.60
15 0.79 0.70

The values are for concrete with air content not more than 2%

for non—air—entrained and a total of not more than 6% for air—

entrained. Concrete strength reduces with the Increase of air

content at the same water/cement
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Maximum size

of aggregate

Bulk volume of oven-dry prodded coarse aggr ate
per unit volume of concrete for fineness modulus of

fine aggregate of:

mm

2.4 2.6 2.8 3.0
9.5 0.50 0.48 0.46 0.44
12.5 0.59 0.57 0.55 0.53
20 0.66 0.64 0.62 0.60
25 0.71 0.69 0.67 0.65
37.5 0.75 0.73 0.71 0.69
50 0.78 0.76 0.74 0.72
75 0.82 0.80 0.78 0.76
150 0.87 0.85 0.83 0.81
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Nominal maximum size of Sand as percentage of total

aggrlate,mm aggregate volume

For Grades up to M 35

10 40
20s 35
40 30

For Grades above M 35

10 28

20 25

Adjustments :(2.& ) Jsaal)

Condition Adjustment
AW Ap (%)
Sand Zonel, 11,1V 0 1.5% | zone(+ for I)
CF(x)0.1 3%(%) 0
wlc(x)0.05 0 +1%
Rounded agg -15 -7




Sr no Exposure Plain concrete Reinforced concrete
Min Max free Min Min cement | Max free Min

cement wi/c ratio | grade of content wi/c ratio | grade of
content concrete kg/m3 concrete
kg/m3

1 Mild 220 0.60 - 300 0.55 M20

2 Moderate 240 0.60 M 15 300 0.50 M 25

3 Severe 250 0.50 M 20 320 0.45 M 30

4 Very severe 260 0.45 M 25 360 0.40 M 40

5 Extreme 280 0.40 M 250 360 0.40 M 40

el gsina pans (4 ) Jsaall

Nominal maximum size of aggr 44 )l

Entrapped air, percentage of volume

4 padlate, mm of concrete
10 3.0
20 2.0
40 1.0
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145 155 160 180 | 185 200 205 5-2.5
160 170 175 195 200 215 225 10— 7.5
170 180 185 205 | 210 230 240 18 - 15
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Cesine sl il Tilaja

135 140 145 160 165 175 180 5-2.5
150 155 160 175 180 190 200 10— 7.5
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0.45
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o SVl

0.44 0.46 0.43 0.50 10
0.53 0.55 0.57 0.59 12.5
0.60 0.62 0.64 0.66 20
0.65 0.67 0.69 0.71 25
0.70 0.72 0.74 0.76 40
0.72 0.74 0.76 0.78 50
0.76 0.78 0.80 0.82 75
0.81 0.83 0.85 0.87 150
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Slump, mm 0-10 | 10-30 | 30- 60-80
60

V —B time, sec >13 6-12 3-6 0-3

Maximum size of Type of aggr &kl

aggri_radll 44 )hllgte 4 padlate

10 mm Uncrushed crushed 150 180 205 225
180 205 230 250

20 mm Uncrushed crushed 135 160 180 195
170 190 210 225

25 mm Uncrushed crushed 130 155 175 190
166 186 206 221

40 mm Uncrushed crushed 115 140 160 175
155 175 190 205
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Maximum aggregate size : 40 mm

Slump : 0-10 mm 10- 30 mm 30-60 mm 60- 180 mm
Vebe time : 12s 6-12s 3-6s 0- 3s
80
70
60
50 /
15
1511 15
40 1% / //4’ —
0
/ 4 / / /40/ / s /
30 =5 - 80
20 /// L6 | 5] _T_,;’/ /_1_0.0/_
80 — 00 | L — 100
10
02 04 06 038 02 04 06 08 02 04 06 08 02 04 06 08

Free-water/cement ratio
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Maximum aggregate size : 20 mm

Slump : 0-10 mm 10- 30 mm 30-60 mm 60- 180 mm
Vebe time : 12s 6-12s 3- 6s 0- 3s
80
70
60 /w/
50 15 |
40 ) | L L] |
30 1 j = Sl //60/ / ? /=
20 12T 0| 80 | arr] — | —T* —
_/
10
02 04 06 08 02 04 06 08 g2 04 06 08 o2 04 06 08
Free-water/cement ratio
Maximum aggregate size : 10 mm
Slump : 0-10 mm 10- 30 mm 30-60 mm 60- 180 mm
Vebe time : 12s 6-12s 3-6s 0-3s
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CAPLAST-R
A Water Reducing & Retarding Concrete Admixture

DESCRIPTION

Caplast-R is water reducing, plasticizing and retarding concrete admixture, beneficial in
maintaining workability especially in high ambient temperatures.

FEATURES

Caplast-R increases the dispersion of cement particles by combining the effects of a powerful
plasticizing, de-flocculating and retarder blend. It enhances the dispersion of cement particles
and wets them more thoroughly.

STANDARDS

Caplast-R complies with the specifications of ASTM C494 Type B and D as well as B.S. 5075
Part 1

USES
Caplast-R can be used:

o To increase the setting time of concrete and maintain its workability, especially in hot weather
concreting, where delay to initial and final settings are important in addition to the
maintenance of maximum slump.

e To reduce permeability, and thereby minimizing the effects of ground water salts on concrete
and steel.

e To increase concrete strength at unchanged or improved workability.

e To increase concrete workability at unchanged or improved strength.

e To reduce cement content without loss of workability, and ultimate strength.

ADVANTAGES

e By using Caplast-R, setting time is retarded without reduction in strength. On the contrary,
the retardation effect of Caplast-R is coupled with an ability to enhance concrete strength.

o By using Caplast-R water can be reduced to the extent of 8% to 15% according to sand
grading, while retaining the same workability. Strength can be improved by more than 20%
through the reduction in the w/c ratio.

e By using Caplast-R, concrete workability can be improved. Slump will be increased by the
addition ofCaplast-R without reduction in water content. Concrete can be placed and




compacted more easily without reduction in strength.

e By using Caplast-R, cement consumption can be reduced. Up to 10% of cement can be saved
by taking advantage of water reduction, and still maintaining the desired concrete quality with
unchanged workability.

o Caplast-R increases the placing time, hence larger batches can be achieved and placed. Even
at higher ambient temperatures, concrete can be conveyed over greater distances without risk
of setting.

o Improved surface finish, trowelability and pumpability of concrete.

TYPICAL PROPERTIES
Appearance:

Deep brown clear liquid.

Specific gravity:

About 1.15 at 25°C

Chloride content:

Nil to BS 5075

Air entrainment:

Complies with requirements of ASTM C 494 clause 12.2.1
Toxicity:

Non-toxic.

Compatibility with cement:

Compatible with all types of cement, except high alumina cement.
Compatibility with other admixtures:

Compatible with other Ahlia admixtures, provided they are added separately to the mix.
Shelf life:

At least 18 months if stored in tightly sealed containers at normal ambient temperature.

DIRECTIONS FOR USE
Caplast-R is supplied ready for use. It should be added to concrete mixes during mixing process



preferably at the same time along with mix water.
Dosage:

Trials should be carried out to determine the optimum dosage of Caplast-R, taking into account
the proposed mix design, performance requirements and site conditions.

As a general guide, a dosage range of 0.150 liter to 0.40 liter per 50 kg of cement is
recommended as a starting point.

Dispensing:

Best by dispenser into the gauging water or directly with water into the mixer.
Overdosing:

An overdose of double the recommended dosage results in the following.

o Retardation of initial and final setting time.
e Increase in workability.
o Slight increase in air entrainment.

Provided if properly cured, the ultimate strength of concrete will not be adversely effected.

SAFETY PRECAUTIONS

Caplast-R is nontoxic and non-flammable. Splashes to eyes should be washed immediately with
abundant water. It is advisable to use goggles and gloves while handling Caplast-R.

PACKAGING
Caplast-R is supplied in bulk (by arrangement), 205 liter barrels or 20 liter pails.

STORAGE
Preferably store in sealed conventional containers, protected from extreme weather conditions.

01/A/Aug 98






	1البدايات
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

