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A Study on the Strength Properties of Glass Fiber
Reinforced Cement made by Premixing Method
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ABSTRACT

There are two main methods in reinforcing cements with glass fibers :

spray-suction and

premixing method. But GRC have been mostly studied by spray technique. In order to develop
GRC made by premixing method, in this paper, the influence of glass fiber length, volume
content and curing conditions upon the compressive, direct tensile and bending strengths of
composites fabricated by a premixing method, were investigated.

According to the test results, although it was diffcult to obtain perfectly uniform dis-
tribution of fibers in GRC Pannel, it was found that tensile strength of cements with glass
fiber was improved 2 ~ 5 times and flexural strength 4 times compared to conventional
cement mortar upto fiber length 35 mm, volume content 4 X .
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Table 1. Properties of Glass Fiber

Cea-FIL E-Glags
Density 2.78 2.54
. Surface Ares  (Ce/gr) 1,200 -
W | TEX (er/Xn) 2,400 -
Tenalls Strength(Xg/Ca?) 25,000 25,000
Elastic Nodulus (Ke/Ca?) | 7.5%10° 7.4%10°
1 N-NaOH
100 T 5 max. .59
s | drieigdel | 1.5 hes
Mo AR
Ene | x4 Ca (OR),
1 max. 9
4 brs
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Table 3. Compositons of Glass Fiber

Si0, | Al,0,%Fa,0, |Ca0 | Mg | Na,0}K,0 |B,0, |2r0,
Con-FIL | 0.9 0.z 48| o1f1a3) 2.7 - |02

E-Glass |54.3 15.2 17.3| 4.7 0.8 8.0| -
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Table 2. Mix Proportions of Cement Matrices
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Fiber [FPiber Content Unit Veight Oe/w*)
Length ¥C |5
() \'/ W Cement | Sand |Vater | GF S-P
0 0 0 0.33] 0.4} 1,387 554 S8 o ]
2 2.4 n 11,354 541 7| 51.8 0
12 4 4.8 (0.33] » 1,21 528 43 | 115.2 [
8 1.2 ” 1,287 514 251 172.8 2.5
2 24 ” 1,212 508 50| 67.8 2.5
-] 4 4.8 [0.44] » 1.240 4% 548 | 115.2 3.7
.} 1.2 ” 1,200 43 52{172.8 1.2
2 2.4 ” 1,22 508 580| 57.8 8.3
» 4 4.3 (0.4} » 1,240 48 548 1115.2 8.7
8 7.2 ” 1,29 483 51728 | 10.9
24 ” 1,272 508 50| 57.6 | 10.1
50 4 48 |0.M) » | LU 4% 548 1115.2 | 12.4
8 7.2 ” 1,208 483 52 |172.8 | 4.5
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Fig.1 Relationship Between Compressive Strength and

Fiber volume Contents of GRC Composites

:'; 5008-. . 100 %
< 400 ‘\\n 80 o
= 3
® 300 J‘\\ . . 60 3
= .\\ =
? 200 \ 40 =
g ® in Water G g
é‘loo_u“‘m Nat:Jral Weather= 20

I
£ ® Cement Wt. (%)
) 1 0
(] 0 2 4 6 %

Fiber Content (vy )

4% o, 4% EUsE RUsele FAE

Fig.1 o]n H5-Tdgol Foited wiel RF==
24 EF=ltd, & M0 2,46 8 SMotel ot
ARAEE U2 FeY=e wld 27 25,30,71%
7b gelxle Axkg dsich

ol dwe Edor Ui FHET R
of Frtol FVste] FEAE Gobzlr] =hE
ole] m# Adirex wFo] W& i e
g 8 mjExc] ¢RPEE PUAlE AWE
9] Eodwo] 747 8.3, 10.6, 12.9 87 FolF
wjE-oict,

=

42
Zol

3|

BRI Aol BB Aorp kepd
et 9% A= ¥ WEE debdid ol 3
2E5r 30 T oldEn AusEs %2 8UT

Fgol SRr] wjFog ANE faubio] FFY
A {EEdd L

3.2 MEAE P EHES IR
Fig.2~6 & 4%EUdg % d77old wE
o i GRCel sl BA(0P) & FUFZ(UTS) of
et 4y A=bolr
A% Feb A%l TUFol Fobdel et =T
A57olol cish Densitys Ptk e e
ot ARRAo] wrt §4% Jeldfel RYe®

T e
Vs AE Ego JFUYEE 14 ~ 260 AR

o] 7.)-

Tensile Strength (Kg/Ca?)

e deUsid.
apdz)Fol A PR A5, dwHol 12, Bm of
deias die] Edgol Fritelutst ‘2!’3’9‘5.
T A9 Ades Fokss W4E debid 2
ejvt Zolst 3um ) Wsols IFT=AH4X 7?
2 Ao Hdez Fopshit 4%3 dASRE Y
57} 233 Weidg ¢4 Uik =% S0m o}
F2%% H8ien #H 2y olddAE A=
31 Aast 2gicth

Fig.2 Re[l)grt‘;onshlp Between Direct Tensile Strength

ity and Fiber Voluse Content of GRC,

Fiber Length 12 mm, in Vater, Natural Veather
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Fig.4 Relatlonshlp Between Direct Tensile Strength
& Density and Fiber Volume Content of GRC,

Fiber Length 35 mm, in Water, Natural Weather
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Fig.5 Relationship Between Direct Tensile Strength
& Density and Fiber Volume Content of GRC,
Fiber Length 50 mm, in Water, Natural Weather
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Table.3 Elongation at Break of GRC Tensile Specimens
(Unit:mm)
12 mm 2 ki 50

0 % 0.59 0.59 0.59 0.59

2 1.59 1.38 1.88 1.48

4 1.69 1.37 1.68 1.57

6 1.80 1.% 2.43 2.72
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Fig.8 Stress-Strain Curve of GRC Composites,Direct
Tensile Test, Fiber Length 35 mm
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