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Strength and Mechanical Characteristics of Fiber-Reinforced

Polymer Concrete
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Abstract

Considerable efforts are still being made to develop new construction materials. Presented is a

study on the strength and mechanical characteristics of fiber-reinforced polymer concrete to en-

hance the strength and ductility, To this end, a comprehensive experimental program was set up

and the fiber contents,

filler amounts and curing temperatures were chosen as major test

variables, The fiber contents were varied from 0% to 2% by volume and the filler-to-polymer

ratios were 1.0 and 1.5.

The present study indicates that the fiber addition increases all the

strengths including compressive strength and the rate of strength increase is greatest in tension,

The high curing temperature also increases the strength of polymer concrete, Finally, this study

presents the stress-strain curves of fiber-reinforced polymer concrete which are very important

properties in the design of concrete structures,

keywords : Fiber-reinforced polymer concrete, steel fibers, polymer, fiber content, filler, curing

temperature, strength increase, ductility, stress-strain curves, mechanical behavior.
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Table 1. Test variabies and mix proportions for various test

series
Polymer: | Temperature \"'\0'0) Spec1men UP | Fuller FA CA S¥
Filler 1) Number kg /mi)i(kg n"m\l(kg:/'mf)(kg /me)ltkg fm)
- I AV, B BT R
111 20 i 17\] T ﬁ;\i‘j‘m ! 1ll7'1.7l%ﬁ e 1 T LT 4t
M‘J:O AV, 7 ﬁﬂu EIRE RO (1T v I
| 1] ARV, B3 83 Wi | LY [} B
it I 1o ARV, 4006 | 486 | 21| 10817 9}{_‘»1
20 AV, 134 | 4134 | 0| IE2 1K
(‘J i BV, K U I T T ) il
I ki 14»7 BV {66 w94 §23 %‘Iw 7%747
i Ml BY, 4144 216 (1] 1 "’11 } 870
v (i1 BHY R ) (m:}?;‘w& :TrTi
LU Lo BHY, i()tiﬁr | w e
w | 1 R

(Note :

UP Unsaturated Polvcster FA"Pme Aggre
gate, CA=Coarse Aggregate,
SF - Steel Fiber)
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Table 2. Sieve analysis results for stone powder

Sieve No. Percentage passing(by Weight)
No. 30 100
No. 50 98
No.100 85
(2) A

ZEAE HF 264, 2HE 218% HRAE,
S 2,66, THE 7.12, Hdl FARF 9,
S5mm¢Q! 42 AHg-stth

(3) A+

2 HEdA E2E BYNE AHEE FAH
© gdo] 98 AHR2M 34 d=0.7mm, Z
o] L¢/30mme]il & 4u](He) /A Au])7} L,/
d=43%1 2 A 4F(straight fiber)olt}, 724 &l
g At HAE AP dy FEY P
1303 MPa»| 11, A A 4(Ep) + 2.0x10° MPa
ol At}

(4) Eejol 2 A5

Zelo) 2aYEe) AgHE Felnjoli e
A7} ot B APl ME Aol A Aakg
ME L1320 AW HY 8 $x3 Eool 2 47
g AHgstslon 1 8843 Tz Figld g
T 227l 44.& Table 39 7},

A3 4 = MEKPO(Methyl-Ethyl Kethone
Peroxide) & 4#1A 4 2] 1%:% A7}t A}g-3}
Sig=y

Table 3. Physical properties of unsaturated polyester

Viscosity mg KOH /g | Hardening |Gel time(25¢C){  Styrene
(8¢)(PS) | condition | (min) | monomer(%)
2-4 el Mo | s-15 38

XMl a3 3%, 19929.
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Fig. 1 Chemical structure of unsaturated polyester(ortho
type)
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Table 4. Mixing and curing procedures for fiber-reinforced
polymer concrete

Titte cooling fillarsFAsCAl [fiver
FA dryin Mixing mdxtlon
ca Jart c

—
ey
r resin+indicator|

I nining

R —

v 1 2-3 minutes
vibration aanin; wixing
compaction Specisens
. -
2-3 minutes

!

{
1

1 1
2 hours  2-4 hours

—

i {normal temperature
| |polywerization(20°C)
1
upulynrizn!iom—J —icuring till ust‘!

[hlgh temperature
polymerizatian(60C) i
T
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Table 5. Test results of compressive and flexural strengths
for various series of fiber-reinforced polymer con-

crete
Compressive Strength Flexural
Test (MPa) Strength
. (MPa)
Series

lday | 3days | 7days |28days| 28days
AV, 44.97 | 53.28 | 60.22 | 71.09 17.61
AV, 46.21 | 55.02 | 61.82 | 72.94 20.57
AV, 48,36 | 57.11 | 63.86 | 74.91 25.80
AHV, 52.66 | 59.15 | 64.15 | 72.33 18.10
AHV, 53.81 | 60.07 | 66.07 | 76.27 24.46
AHV, 56.14 | 62.83 | 67.99 | 81.67 26.80
BV, 62.62 | 66.14 | 68.85 | 73.29 20.54
BV, 63.95 | 68.84 | 72.60 | 76.90 21.98
BV, 66.30 | 70.28 | 73.35 | 84.37 27.47
BHV, 67.06 | 69.42 | 71.24 | 74.21 20.87
BHV, 68.73 | 72.42 | 74.49 | 77.88 21.98
BHV, 72.41 | 75.72 | 78.27 | 86.53 28.47

(1) AFELES] dsgld & =337 54
A8 7} E2lv) 22 E(FRPC)AA 7+ &
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Fig. 2 Variation of compressive strengths due to fiber ad-
dition(R/ F=1.0)
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Fig. 3 Variation of compressive strengths due to fiber ad-
dition(R/ F=1.5)
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Fig. 4 Effect of curing temperature on the compressive
strengths of FRPC(R/ F=1.0)

HREYEO Fhgol nleh AgE Frhgon,
ol Fig.8oll X AlsHech Sh& 2ol ol 547
oR7ERIR 20T 2 G AR 60T 184]
ks Geol M Gzl Ao glo]

ek o o, AeAel ¥ FAANRE
ol 91457 o A vebede) w8, 54 ;A
151



120.0
R/F»1 .5, v,-u 0z .
-~ = Curing Temp. ZO.C
o 100.0f o :Curing Tewp.B0°C '
&
= 80.0p R
é . ] | ] ~
£ 8.0f
b
o 40.0p
g 2.0
(]
o n 1 1 1 1 J.
o 5 10 18 20 3 0
AGE (dey)
120.0
Rt om g Toap. 20°C
- =:Cur w.p.
i 100.0 'cmg Teap.60°C
= 00fF .
§ .. [ ]
® ®
_I
o 80.0
[¥9)
>
@ A0.0L
§ mot
L)
u’ DL 1 L. A L 1
o 5 10 15 20 25 0
AGE (day)
120.0
e g e
- - "
5 100.0 ] ~mnﬁ rx 60°C
- ]
= 0.0k - .
* o L]
n
é 80.0
2 40.0
8 »
§ 0.0
L]
A k- 1 )i 1
8.0 [} 5 10 15 20 25 30
AGE (day)

Fig. 5 Effect of curing temperature on the compressive
strengths of FRPC(R/ F=1.5)
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Fig. 7 Effect of filler amount on the compressive strength
of FRPC at fiber volume V,=2%
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Fig. 12 Load-deflection curves of FRPC at various fiber con-
tents (curing temperature 20°C)
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Fig. 13 Load-deflection curves of FRPC at various fiber con-
tents (curing temperature 607C)
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