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The Material Characteristics of Steel Fiber Reinforced Polymer Concrete
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Abstract

The objectives of this study were to investigate the properties and to improve the

disadvantages of the polymer concrete such as brittle fracture, large hardening shrinkage.

In this paper, steel fiber reinforced polymer concrete is prepared with various steel fiber

aspect ratios( £ /d), contents(vol.%), and their material characteristics were investigated

experimentally.

The aspect ratio( £ /d) of the steel fiber was reversely proportional to slump value, and

stump value tended to decrease as increase of steel fiber content. And harding shrinkage

and impact resistance tended to be improved as the steel fiber content and aspect ratio

were increased.
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Table 1. Properties of unsaturated polyester resin

. St
Specific gravity Viscosity Acid yrene
(20C) (20C. mPa - s) | value content
] ) (%)
1.12:40.02 312 24 38

Table 2. Physical properties of filler and aggregate
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Table 3. Physical properties of steel fiber

Length |Diameter Aspgct Tensile Modul'ujs of
(mm) | (mm) ratio strengtk; elasstlclty )
( £/d) |(kgf/cm®) |( x10°%kgf/cm?)
0.5 60
30 0.7 43 10,646 2.9
0.9 33
0.5 72
36 0.7 51 10,646 2.9
0.9 40
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Table 4. Mix proportions of steel fiber reinforced
polymer concrete

. Specific | Absor- 0 )
1ze gravity ption |, rga.n%c Fiber Mix proportion (wt.%)
{mm) . impurities
(20C) (%) content | ) Coarse Fine Steel
. ¥ - oy |Binder| Filler :
Filler |25x10%| 275 0.1 Nil (vol.%) aggregate | aggregate | fiber
Fine <5 960 ol Nil 0 30.80 46.20 0
2geregate 10 | 115 | 115 | 2946 4420 | 334
Coarse
5-10 262 0.1 Nil
aggregate L 2.0 2819 42,29 6.52
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Fig. 1. Device for hardening shrinkage test
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Fig. 2. Illustration of impact resistance test
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Table 5. Results of slump test

Table 6. Test results of working life

Mix no. S(l:;])p Mix no. S(l:m)p Curing Working life (min)
1941
Control 4.6 Control 46 tempfﬂ'atm'e MEKPO MEKPO MERPO
: : (<) 0.8 phus 1.0 phus 2.0 phus
30/05-1 15 36/0.5-1 18 20 205 141 47
30/05-2 0.2 36/05-2 0.5 30 72 49 28
30/0.7-1 18 36/0.7-1 2,0 40 38 26 15
30/0.7-2 0.5 36/0.7-2 038 50 25 17 10
30/0.9-1 32 36/0.9-1 2.9 60 16 12 5
30/0.9-2 2.1 36/0.9-2 19 *phus : parts per hundred parts of UP and SR
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Fig. 3. Effect of steel fiber diameter on slump
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Fig. 4. Effect of curing temperature on working life
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Table 7. Test results of length change

y o 5 10 15 20 25 30
(Unit : x107™)

Elasped tima(h)

Elapsed time(h)

Mix no.
1| 2 | 3| 6 [ 12| 2 i

Control | 126 | 13.97 | 22.65 | 30.54 | 31.64 | 33.22 Centrol

b - S
30/05-1 | 020 | 211 | 923 | 1821 | 2271 | 23.06 ~ TR R
30/05-2 | 015 | 205 | 8.3 | 1564 | 17.81 | 1911 e 7T o c;,ffg;t" ]
30/0.7-1 | 019 | 2.88 | 10.98 | 23.47 | 2545 | 27.06 So0| [l oo o Smm o ol
30/0.7-2 | 016 | 2.75 | 8.08 | 1675 | 20.06 | 2148 - A
30/09-1 | 033 | 295 | 1295 | 25.11 | 28.02 | 29.22 5

S 10 1
30/09-2 | 032 | 279 | 1085 | 22.11 | 24561 | 2562 3

- 5 -------
36/05-1 | 017 | 211 | 7.94 | 1893 | 2182 | 2271 + 0.9mm
36/05-2 | 011 | 172 | 723 | 1534 | 17.67 | 1830 0 ]
0 5 10 15 20 25 30

36/0.7-1 | 017 | 273 | 102 | 22.21 | 23.30 | 24.23 )
Elasped time(h)

36/0.7-2 | 013 | 233 | 8.26 | 16.10 | 18.92 | 19.91
36/09-1 | 069 | 2.71 | 11.26 | 24.61 | 28,12 | 29.45
36/0.8-2 | 054 | 2.55 |10.03 | 20.21 | 24.13 | 25.11

Fig. 5. Effect of fiber content and length on length
change of SFRPC with 0.5mm, 0.7mm, 0.9mm
steel fiber, respectively
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Fig. 6. Effect of fiber diameter on length chanee of
SFRPC with 30mm, 36mm steel fiber,
respectively
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Table 8. Test result of impact resistance

] Impact resistance (Number of drops)
Mix no. -
First crack Failure
Control - 3
30/0.5-1 45 89
30/0.5-2 93 322
30/0.7-1 40 75
30/0.7-2 9 303
30/0.9-1 35 70
30/0.9-2 85 275
36/0.5-1 47 90
36/0.5-2 98 334
36/0.7-1 40 85
36/0.7-2 93 311
36/09-1 33 71
36/0.9-2 33 284
A3 AY a#} derd RORA, 77 2AS
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Fig. 8. Effect of steel fiber content on impact
resistance with 30mm, 36mm steel fiber,
respectively
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