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Mechanial and Drying Shrinkage Properties of
Polypropylene Fiber Reinforced High Flow Concrete

7 8- 348"
Noh, Kyung Hee - Sung, Chan Yong

Abstract

This study was performed to evalute mechanical and drying shrinkage properties of polypropylene fiber
reinforced high flow concrete. The compressive strength and drying shrinkage ratio were increased with
increasing the binder volume ratio and decreased with increasing the content of polypropylene fiber. The
splitting tensile strength was increased with increasing the binder volume ratio and the content of poly-
propylene fiber. The flexural strength was increased with increasing the binder volume ratio and increased
by the polypropylene fiber content 0.4%, but above the polypropylene fiber content 0.6% was decreased.

This concrete can be used for high flow concrete.
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Table 1 Physical properties of normal portland cement

Specific | Specific | Setting time Compressive
gravity | 52 | (4-min) | strength (ket/at)
(20C) | (ad/g) | Initial | Final | 3days | 7days |28days
3.15 3240 | 5-7 |7-20| 194 | 216 | 323

Table 2 Chemical composition of normal portland
cement (%) '

SiO, | AkOs| CaO | MgO | SOz | Kz0 | Na0 | Fer0s
2109 | 484 |16385{ 3.32 [ 3.09| 113 | 029 | 239
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Table 3 Physical properties of aggregates

 [Specific] .. Unit
Classification (Smﬁ) ravity ‘:abt:“(’f,;’;‘ FM| weight
(200) (igt/ )

Coarse | Crushed
aggregate| stone
Fine | Natural | 0595~
aggregate| sand | 4.75

475~ 282 262 (602 1449

261 24 232 1476

Ch. §210| OA|

Zejo] ojAE BFFETA N FAEE 4
73°] 0.15 mm °J3te] A& ARg3IgleH, 1
23 A3 3AdE-L Table 49 Zth

Table 4 Physical properties and chemical compesition
of fly ash

Physical properties
Specific| Specific| Unit
gravity | surface | weight | SiO; | Al:Os |Ig.loss|Others
(20C) | (ab/g) | (kgf/m)

239 | 3152 | 1072 |599] 252 | 3.84 | 11.06

Chemical composition (%)

2, sz

ZaYEY #354 2
FAAQ Yzgd AED 3
SAFAE AHEgon, ol UwhAd A
Table 58} 2t}

u r
o o
4 Ho
o X
e 2
lﬁ dlo

o,
e o
R 2
% rH

Table 5 General properties of superplasticizer

Specific Freezing o Unit
gravity | pH | Color | point .P““C‘.‘;ft weight
(20C) () | ieredient | ot/u)
Dark
120 | 9¢1 |brown| -z |Teehthalene g,
.. sulfonnate
liquid
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Table 6 Physical properties of polypropylene fiber

Specific | Melt
gravity | point | strength
(A0T) | (T) | (kgt/ad) | (kgt/ed) | resistance
162T | 3500~ | 35x10° | Very high
over | 7700 | over | /(inactivity)

. Tensle | Young's | Acid and
Length | Absorption s | allal

(mm) | ratio(%)

=

19 0 091

2. 232|E biE

Z3E e 23gE Rulo dig A¥A
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Table 7 Mix design of polypropylene fiber reinforced high flow concrete

Mix | Water | Binder(igf/mp) | ASSeEale | Binder | o | Swer | o | gp
type | (kgt/n) (kgt/ ) R hnad RORRD)
Cement | Fiyash | Fine | Coarse | ratio (%) (%)
FRHI-0 0
FRHI-1 1044
83 | 418 | 104 | 85 | sn 18
FRHI-Z 2,088
FRHI-3 3132
FRH2-0 0
FRHz- 1102
IR b | s | om0 | s9 | s 19 12 | s |
FRHZ-2 220
FRH2-3 3306
FRH3-0 0
s 11
_FRH3L 1 o | ase | 16 | s | 2 2 6
FRH3-2 232
FRH3-3 348

*FRH : Polypropylene fiber reinforced high flow concrete
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Table 8 Strength test results of polypropylene fiber reinforced high flow concrete

Curing age (days)

Mix type 7 28 60

CS S.S FS CS SS FS CS S.S FS
FRH1-0 342 27.1 o4 469 325 77 515 333 84
FRHI-1 328 279 59 443 4.7 85 498 358 93
FRH1-2 315 29.8 64 409 354 96 481 36.8 101
FRH1-3 304 327 60 374 378 84 441 40.2 95
FRH2-0 388 288 9 515 348 81 550 370 90
FRH2-1 374 289 64 483 376 87 233 415 9
FRH2-2 362 317 69 460 414 9 523 449 105
FRH2-3 342 337 62 430 426 92 509 462 96
FRH3-0 403 30.1 60 527 36.1 8 568 39.0 91
FRH3-1 397 31.8 65 495 383 88 553 433 96
FRH3-2 375 322 71 470 421 102 540 457 106
FRH3-3 345 355 65 435 434 93 524 4711 97

*C.S : Compressive strength (kef/ci),
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S.S : Splitting tensile strength (kef/cf), F.S : Flexural strength (kef/cd)
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Fig. 1 Drying shrinkage ratio versus curing age
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Fig. 2 Drying shrinkage ratio versus curing age
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