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Durability of concrete Reinforced by Polypropylene Fibers
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ABSTRACT

Pavement concrete subjected to severe environmental condition may be vulnerable to frost attack

practically where de-icing chemicals are used. This study focused on the investigation of durability
characteristics of pavement concrete incorporating polypropylene fibers and application feasibility of
these into the pavements of Jocal roads and highway. A series of labortory tests were
performed with main cxperimental variable such as fiber types, fiber contents and type of
concrete mix.

The test of compressive strength was executed as primary tests, before the durability tests such
as a scaling resistance were performed. De-icing salt resistance test was progressed by recycling
freeze and thaw in the presence of a 4% calcium chloride solution. The deteriorated surfaces were
rated by w;ua] inspection and the loss welght were measured at every 5 cycles.
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Table 1. Physical Properties of Polypropylene Fibers

T T T Mono-Filament
Bundle fiber
- S fiber
Fiber length 25 mm_ . 2mm
Densty | O092gem’ | 091 gom’

Elastic modulus | 46000 ka/em’ | 50973 kgler’
Uttimate stress | 5117 kg/£m2 ’ 4570 kglem®

_Utimate strain | 165 % | 18 %
Specific surface

24 m’lkg 255 m?kg

area

{ Mono-Filament Fiber ) { Bundie Fiber )
Fig. 1 The Structure of Bundle Fiber and Mono-Filament Fiber
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Table 2. Concrete Mix Designs

 Concrete | ol Ever |1 T ] Unit Quantity(kg/m®)
. Test Air Content W/C - -
Type & Content . ) Fine Coarse AE
. vpe Senies (measurement %0) | (%) Cement
DS LT L B L _Agg. Agg. (&)
L (umml 1 . HN () S 678 1162 67.2
B () 07r 0 HB () 07" 678 1162 67.2
Highway Bundie | 010 | HB.0I0_ 618 uez | 672
0.15 Hp-015 | 55 678 16z | 672
32 mm Mono - 0056 | }IM 00”)6 1 678 1162 67.2
_ 0075 | HM 007 678 162 | 672
.| Filam ‘i"i I | HM-0.00 | - 678 ue2_ | 672 |
_ Control | LI L 697 1155 60.4
Local -~ gj;o.o?ﬁ N 697 1155 60.4
Road Bundle 697 1155 60.4
L 6897 1155 | 604
697 1155 60.4
Mono- -
Smm Fiament 6w 155 | 604
_ T Flement “hr | | 04
L (amml 714 1072 78.4
Structural CSB0OT | 714 1072 784
Concrete Bundle %B ()10 1. 56 392 714 1072 78.4
T i 5.6 I 714 1072|784
Mono- .5 45 392 714 1072 78.4
25mm Fil M LIS o6 4 45 392 714 1072 78.4
(R B I AT w0 [T ar s e e T e o | ma

Table 3. Visual Ralmg of Scaled Surfaces

gmm_Rubber Rating | Condition of surface

0 No scaling
Conlc_Specimen —

Very light scaling
(rnaxlmurn depht of Smm, no coarse aggregate visible)

2 Slight to moderate scahng

3 Moderate scalingisome coarse aggregate visible)
4 Moderate to severe scaling
¥ Unit 5 Severe scaling
200 b - (coarse aggregate visible over entire surface)

Fig. 2 Concrete Specimen for Deicing Sait Scaling Test.
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_Table 5. Visual Rating of Scaled Surface After 50 Cycles _

Concrete | Fiber Bundle fiber Mono-Filament fiber
_Type |Contents| (Visual Ratingl | ({Visual Rating)
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Fig. 5 Compressive Strength versus Fiber Contents
( Structural Concrete )

(2) FAEs
Z} ApolEel digt FAMEe ZE wighlA 2 EY&ol 7 ‘E} % A &d#ol 2 Wiz
Contral Al#HE 100%5 23S 3% 1.85~ 27 56" A3 Aoy Jewdn. 53 dutaas
28 uigsl A9 AR EYdg w2 FA S48 1.85~17. 73/L FEaA pAEe o F
ATk oA HRE EUSUE AY A7t §A-83 Aoz @A AFEHS YR B
shzo] wrelA Yo FAHE Ao werdch
1200 - e 2000 oy e ———
To - rmaws To - e o
= =R .
= —Ar- HM 0058 Pl - e LM on s /, .-
'5 ang —1 VE-:::?: } : . "5 2900 —4 ' Z:;;‘“:V?)Nl //),; .
; oo /
- 7 - /,/ ) N n‘ »g
l P -::—1'—5!

Fg 6 losses of Weght wih Fber Contents at Hghway Pavement Concrele

50
cyclol

Fig. 7 losses of Wepht with Fber Contents at Local Poad Pavement Concrete



1200 — e
b smn
- - snows e

3 -3 sson .
- - seans 7
A-- s 0088 K
o —>¢- supors /
'g 800 - L e e /
: /
/
o
: /
4 /
. anp — / . '.;
a / &-
4 . o -8
s g L A& R R
- e
- DT et et
n —7—1—A--f?é—v 2B = e

n 30 48 50
Cyclas

Fig. 8 Losses of Weight with Fiber Contents al Structural Concrete
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