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Abstract

In this research an experimental study was conducted to explore the effect of high temperature
on the some mechanical properties such as compressive strength and splitting tensile strength
of concrete with added silica fume and reinforced with glass fiber and it as compared with
normal concrete. Mixes were prepared by adding silica fume of (0%,5%,10%,15%,20%) by
weight and glass fiber of (0%,0.75%,1%,1.5%,1.75%) by volume . Compressive strength and
tensile strength of mortar with the same percentage of silica fume and glass fiber was also
studied. The result shown increased concrete compressive strength with increased of silica
fume until (15%) and decreased at (20%) for both cases with and without heat . Also results
shown increased concrete compressive strength with increased of glass fiber until (1%) and
decreased at (1.5%,1.75%) for both cases with and without heat.
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CulandU 430 Jdl) cliual gall (2) J g2

Test Result 1QS:5/1984
Consistency 0.29 0.24-0.32
(min) Initial setting time 210 45 min (Min)
(min) Final setting time 330 600 min (Min)
(%) Fineness B.S sieve 170 5 10% (Max)
Compressive Strength (MPa)
days 3 21 15 MPa (Min)
days 7 28.5 23 MPa (Min)
Ciland 4ibasS) cliia) gall (3) Jgan
Chemical % Value % Limits Chemical % Value | % Limits
Composition Composition
SiO, 20.30 ---- CaO 62.00 ----
AL,O; 3.82 MgO 2.45 6
Fe,03 4.49 SO; 0.68 2.3
CsS 64.10 C.,AF 13.66
C,S 9.84 C.A 2.53
Jall Addal) Jaladl) mili (4) J o>
Sieves % Passing Specification Limit Additional limits B.S 882-1992
(mm) (B.S 882-1992) Coarse Medium Fine
5.0 100 89-100 | - | e | eeee-
2.36 86 60-100 60-100 65-100 80-100
1.18 70 30-100 30-100 45-100 70-100
0.6 49 15-100 15-54 25-80 55-100
0.3 17 5-70 5-40 5-48 5-70
0.15 4 0-15 | e
el SALa Jalal) il (5) Jgaa
(Sieve size) (mm) | % Passing | Specification Limit
(B.S 882-1992)
(14 mm) 97.4 90 - 100
(10 mm) 57.4 50 -85
(5 mm) 2.1 0-10
(2.36 mm) 1

dala 3l i) (al i (6) Jsta

Cross section Fiber length | Tensile strength | Young modules | Specific density

rectangular 6 mm 400 N/mm? 2600 N/mm? 0.91

Lalad) i Apilrassl) g 43l 3l Gal s3d) (7) Jgda

Physical properties of silica fume Chemical properties of silica fume
Particle size (typical) <1 micron Amorphous
Bulk density = 130 to 430 kg/m3 Silicon dioxide >85%
Densified = 480 to 720 kg/m®
Specific gravity = 2.2 Trace elements depending upon type of fume
Specific surface 15000 to 30000 m?/kg
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Normal concrete Concrete subjected to heat
Silicafume % | fc© (MPa) | ft (MPa) fc” (MPa) ft (MPa)
0 20 2.5 18 1.8
5 25 3.1 23 2.4
10 29.5 3.6 27 2.9
15 31 3.75 29 3.2
20 27.4 3.2 25 2.6

- cland Aige b

G A el By day 2,75 S cianl]) Bl cawiyy Ciiend) Aisd Lboaill daglie s
Sl % (0,5,10.15,20) <y 1S Jie o Llalls ae (50%50%50) ey clasall (0.4 <iS
By Blaaaly) Aelie by hagl (5) JA e (5) JSAly (9) dsall B daiase
O Sien) Skl Sl Al o ilial) iy 85 Ailiaall lal) e il % (60,112,134,78)
e e dglally alll pasd Sy Jleaiuly et Dsal 23 daglie Clua 23 WS | 9% (15,10) Cisnsdl
Ly 280 Aaglie 20L5 Gm Ay (6) JSA) LS il calSy % (0,5,10.15,20) cady Sl
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% (15,10)
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Mortar
Silica fume%o fc'(MPa) ft (MPa)
0 24.4 2.6
5 39 4
10 51.73 5
15 57 55
20 434 4.5

6



- e Lagdl) Cilaal) cuian) 4 ga g Adb ALl ASAICall Gal sid) (aany do el 30 jad) il A 3t

=~ 3] =3
w =~ o =2
S =3 S S

~

(MPa)mg o Akk
w
(MPa)is s lolam)l
ro
(=3

—
—
=)

0 L B e B e e LA B e e S B s S S m | 0 L B e e e AL A R B S S B B i p |
0 5 0. 15 20 25 0 5 0 15 2 2%
Yoyl (SLL Yoty 1S
&0 2 Auglia 0 A3 (6) S8 g BliaiY) i slia ¢y 4Bl (5) J
Culawy) 4 gal Wbl Ll 4y gilall Candl) et 3.]‘9.4515..! 0 JM%M‘ ol

a3 G BiLay 2
-2 L'L...Us.“,a

Gl sale e A lall Dlu jall Al (100%x100%100) slals laSa (and (o laaady) daslie Gl o3
Jsaall L daia s gl 530 jall dia yaa (AT utliie) 23l % (0,0.75,1,1.5,1.75) i duala 3l
(7) 4015 (10)

Gl ey (1%) 2] ddlaall dala 30 GV Caws 30 ) ae Dl all Llecai) daglia 303 cpw (7) JS)
Al LS 5 jall iyl zalaill s 4l Y 3kl gl cllal) A 3 94(1.5,1.75) Oisail] Talaail) da sl
EJ\Jaﬂua)a:\S(-Jk;ﬂ\ CJLMX\&ALJ\AA (155%) dMLM?\L}EAQhM&EJ\);ﬂUAJ&J\M

Gy Aaala 3l GLIVL decad) £l 3l ol (200%100) e Ul shaa) and (ge @Y G slia Gl o
(8) IS5 (10) Jssadl (o8 Aam go il 5 5 )) pall duia jra (5 315 Ailie) z3lall 9% (0,0.75,1,1.5,1.75)

Lo slie i Lty (1%) 2ad diliaall dala 31 GV G 30 ) pe Al AT (SAEY) daslia 3ab ) s (8) IS
G 3l LS 3 ) all Gl zalaill 5 Al ) zaladl) ol callall S 3 04 (1.5,1.75) el 33EY)
B‘)\‘)Ju.a‘)ﬁej‘:\n CJLA.\]\@MJ&A(Q’O%)dﬂwév\&y‘aﬁjuﬁ\ﬁmg‘)\‘)ﬂwﬂ\

Bl Ll oty ae Lalah Lty e 4y glal) ddlu Al SIAN) g Dlhad) 4aglia (10) Js>

Normal concrete Heated concrete
Glass fiber % | fc” (MPa) ft (MPa) fc” (MPa) ft (MPa)
0.00 30 2.62 25.3 2.2
0.75 33.8 342 29.47 2.69
1.00 34.8 3.7 30.5 2.81
1.50 34.35 35 29.56 2.8
1.75 31 2.5 24.18 2.18
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