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The Effect of use the Silica Sand

on Some Mechanical Properties of Concrete
Abstract:

This research includes study the effects of use the silica sand at different rates and
comparison some characteristics with other concrete mixture contains ordinary sand to
investigate the effect on some mechanical properties of concrete such as compressive
strength, density absorption and flexural strength after (3, 7, 14 and 28) days for four
mixtures. , the ordinary sand was replaced by the (Silica Sand) at different rates ( 25%,
50%, 75%, 100%). Sodium Silicate solution at percentage of cement ratio(water to
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cement ratio is decreased on same ratio) added to the Ideal silica sand mixture to study
the effect of addition of some additives on concrete. The study showed that the best
results of mixture was when replaced (75%) of the ordinary sand by silica sand , then
study some mechanical properties of mixtures such as compressive strength, density
absorption and flexural strength after (3, 7, 14 and 28) days .

The study showed the optimum percentage of sodium silicate was (1.75%). The study
showed that the best result of Density was (2493Kg/m3) after (28) days, and the
increment ratio in Density was (2.95%), and the large value in compressive strength was
(85.76 MPa) which was (42.9%) after (28) days. The study showed also that the best
results of absorption were (0.77) after (28) days, and the decrement ratio in Absorption
was (33.8%). The study showed that the best result of flexural strength was (8.02 MPa)
after (28) days, and the maximum increment ratio in Flexural Strength was (150.6%)
after (28) days.

Key Words: Silica Sand, Sodium silicate, Silica Sand Chemical Composition,
Mechanical properties of concrete.
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JJLAAA”
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Oflly Gl S (el gl
1984 i gl il daalall

2- AM, Neville,. "Properties of
Concrete”, Pitman publishing limited,
London, %ed, 1981.

3- W.C.Breck, "Chemistry for Science
and engineering”, McGraw- Hill Book
Company , New York,(1981).

4-R.N,Sherve, "Chemical

Industries”, McGraw-  Hill

Company , New York, 3" Ed ,1967.
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-(1989) ¢dua il
8- M.R.Rixom, "Concrete admixture:
Use and Applications™, The Construction
Press LTD., Lancaster, England, (1977).

(dae mSllae (e 5 Jle aaal (el -9
gl Clgcliay dalidl Alapall el o<
(1974) gl dxdal) yalal dasla (JsY)
10- B.S 1881, Part 116, "Method of
Determination ~ of  Compressive

Strength of Concrete Cube", British
Standard Institution, 3PP, 1989.

i (5) A Adha) Lulall daalull —11
sl eyl <1984
Ll (45) &) Al Luldll daalsd) —12
G deatinadl dpglall jobad) LS5 (1984
Selidly A5l Al
i (1703) a8y dgdlall duldll daalsall ~13
Sl All 8 Aleisall olual' <1992
14 - ASTM: C 192-87: Standard Practice
for Making and Curing Concrete Test
Specimens in the Laboratory ", 1980.
15 - ASTM Designation C642 -86
"Standard Test Method for Absorption
of Concrete ", 1989, Annual Books of
ASTM Standards, American Society
for Testing and Materials, Philadelphia,
Pennsylvania, Section (4), Vol. (02),
PP. (100-101).
16-British standard Institution, "Method
for Determination of Compressive
Strength of Concrete Cubes”, BS 1881
Part (116), 1983, PP (215-217).
17- British standard Institution, "Test
Method for Flexural Strength of
Concrete (Using Simple Beam with

Two Point loading)”, BS 1881: Part
(118), 1983, PP (40-42).
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posigal) ClSilu pailad (2 (3) Jssa

-

FO| dualdl)
1.419 =il @Y
s i 1845 (#°30) i AN
%13.9 agijsl (Na0) A
%29.5 Asis ) (SI0,) A

@alogl) b clialyuudls 7ol delival Aalal) 2S00 *

padicual) culacdld g sbasl) qusall (4) Jss
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o
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—
F=N

L

o
own
[
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N \{3 v qu k) nf-’ &
(%o o] 05 1 gyl Sl gl
a g gl Gl Al s s (10) JSi

5 Jidad el paaiaY) A

ST s glia
(MPa)

o N B o 00O

SO e S Y 1

-+ 28

ARSI AT
)8 A agpall Sl (& gial) Al
() siawstl
2 8 gl sl Al il e g (1) Js
5l s gLl Aaglia o

Sbed) Jall Abash) ol (1) Jssa

Al,05 s Al
Sio, MgO Ca0 Fe,03
st

s5iaall
%

97.5 0.7 0.7 0.7 0.4

NO. Oxide Chemical Weight 1Qs:NO.:1984(1)
Composition %

1 Si0, 21.0

2 AlLO; 5.40

3 Fe,0; 3.0

4 CaO 61.0

5 MgO 2.82 5

6 SO, 2.37 2.8 °
Insoluble .

7 Residue 1.22 1.5

8 Loss on Ignition 2.5 4"

9 L.S.F 0.83 0.66 - 1.2 °

10 C;S 41.33

11 C,S 29.1

12 C;A 9.25

13 C,AF 9.12

3kl b il g a3 A lial dalall 4820

Sibandl Gl anal) Jiladl il (2) Jsaa

Aas) sl Asdl) Al
eS| 4 e | O
(%) (¢asb)

68.3 85.3 2.1

96.3 10.0 2.5

98.4 2.1 2.8

99.1 0.7 3.2

99.4 0.4 3.7

99.6 0.2 4.2

99.7 0.1 4.9

99.8 0.1 5.6

99.9 0.1 6.4

100.0 0 7.3

@aloyll & cliaally zlal) e lival Zalall 2,50 *
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GREAY Al 2 (8) Jsis

pidiaal) cuiandld Ayglyidll (ailadl) (15) Jgaa

FIRT 4ad

IQs:NO.:19841% | lalldgjgl | Jaial
(%) ()

100 100 12.5
85-100 99 9.5
10-30 20.3 4.75
0-10 4.1 2.36

0-5 0 1.18

OARD S Al (ailadll (9) dss

Aagll

allll

2.66

=5l il

%0.8

uabalial

<
1
2

Aaslll uabially B G (10) Jsaa

Physical Test 1Qs:NO:1984
characteristics Results amn
Fineness by Blain air
permeability apparatus 300 230
(m’/kg)
Soundness by Autoclave
0.41 % 0.8 %
Method
Setting time by victas
190 45 **
method  INITIAL (min)
4.5 10 *
FINAL (hr)
Compressive Strength
Cube(70.7)mm at(3
b M 19.4 15 **
ays) Mpa
) 27.2 23 **
(7 Days ) Mpa
41.5
(28 Days) Mpa

.L@AC}A&\AM&LTZ*

(M.L\Sw Oivaw dm). .\.g__l C}Aum:\.q:\gdﬂ\ JEE
sl syl g, (6) Jsaa
L) -
. | 4ala
i
IQs:NO.:198412) +4 Bl | o«
slall
% )
90-100 100 4.75 1
85-100 90.4 2.36 2
75-100 85.6 1.18 3
60-79 68.8 0.60 4
12-40 22.4 0.30 5
0-10 8.15 0.150 | 6

?.\ﬁuu.“ Q.'\Au:i\
A sl s i
ety u.«aal\:d.gl\:ﬂm IS
0.3 1:1.42 :1.86 (m1)
0.3 1:1.42 :1.86 (m2)
0.3 1:1.42 :1.86 (m3)
0.3 1:1.42 :1.86 (m4)
0.3 1:1.42 :1.86 (m5)
5 yaia 1:1.42 :1.86 (m6)

o= ) A1 Ayl aibiadl) (7) Jgan

1Qs:NO.:1984(2 | i Lalal) &
318 | dagail Jalaw | 1

2.7 oSl cagd | 2

0.5 -1)% %0.19 cl,s) |3
%1.5 calaiy) | 4
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Raslia (8 dugial L3 G sy (15) dssa

Blidall JleeYlyy cillaldll ¢ LEN)

dgha ) ABUQY) B Apial Bl sl (12) Jsoa

dalidall LYl cllalall

((ps) el . (ps2) sasd a3

28 14 7 3 28 14 7 3
3125 | 148 | 20 | 3125 | (m2) 205 | 1.11 | 1.1 | 0.79 | (m2)
593 | 481 | 50 | 625 | (m3) 271 | 1.44 | 0.90 | 1.45 | (m3)
118.1 | 117.4 | 1475 | 1437 | (m4) 195 | 1.75 | 083 | 0.2 | (m4)
100 | 1111 | 160 | 13125 | (m5) 3.08 | 2.68 | 1.69 | 2.08 | (m5)
150.6 | 1411 | 1695 | 158.1 | (m6) 259 | 239 | 13 1.2 | (m6)

& dggial) Bal3Y ad teas (13) A Joaa
Blaal Jlae¥lg cullalill haliaiy) 4aglia

((ps) el FINER]

28 14 7 3

16.8 9.30 18.4 | 19.60 | (m2

18.33 | 16.97 | 29.23 | 22.9 m3

20 23.25 | 31.57 | 32.8 mj5

(m2)
(m3)
20 | 48.1 | 49.7 | 58.89 | (m4)
(m5)
(m6)

42.9 61.6 64.7 69.8 mé6

g.é Aggiall lalll) (14) Ay Jg>
Sidall jlaely clalill alatay)

((pgs) s AR

28 14 7 3

8.33 | 12.14 | 12.12 | 10.98 | (m2

16.66 | 17.85 | 21.21 | 17.58 | (m3

33.33 | 21.42 | 27.27 | 31.31 m5

(m2)
(m3)
31.63 | 20.0 | 23.63 | 27.37 | (m4)
(m5)
(m6)

33.8 25 27.8 31.3 m6




(62-48) 2012 Js¥) ¢ 5ils/430a1)/19 slaall/Apusigh) aslall ey <5 Alaa

B lidall Chllaldll o LY Aagliay Jaliaiy) Aaglia ¢ palaie¥) 4yl ABUSY Gand milii gy (11) Jsn

Fliﬁ“ﬂ\ :\.AJG.A . . . . . ..
; e (%) paluaiay) JueY ( MPa) hliiaiy) daglia el (3p/ aas) Al Adgy
JLAEY (MPa) .
Akl
28 14 7 3 28 14 7 3 28 14 7 3 28 14 7 3
(2 s [ s (2 (2 s s 2 2 oS s 2 (S (2 (2
3.2
2.7 2.0 1.6 1.2 1.4 1.65 1.82 60 43 38 30.1 2430 2425 2420 2400 (m1)
4.2 3.1 2.4 2.1 1.1 1.23 1.45 1.62 70.1 47 45 36 2480 2452 2447 2419 (m2)
5.1 4.0 3.0 2.6 1.0 1.15 1.3 1.5 71 50.3 49.1 37 2496 2460 2442 2435 (m3
6.98 | 5.87 | 4.95 3.9 0.82 1.12 1.26 1.31 72.07 | 63.76 | 56.97 | 47.79 2447 2442 2420 2405 (m4)
6.4 5.7 5.2 3.7 0.8 1.1 1.2 1.25 72.0 53 50 40 2505 2490 2461 2450 (m5)
8.02 6.51 5.39 413 | 0.77 1.05 1.19 1.25 85.76 69.5 62.6 51.13 2493 2483 2453 2429 (mé)
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