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Abstract
The purpose of this research is to secure fundamental data on the application of fibre as a fire resistance method
for more than 60 MPa high-strength concrete through an examination of mechanical properties and fire resistance

performance.

The results are as follows: 1) When there are less than 05~1.0kg/m’ contents of PP and NY fibre for 60MPa and
less high strength concrete, 1.0kg/m’ contents of PP and NY fibre for less than 80MPa high strength concrete and
1.5kg/m’ contents of NY fibre for more than 80MPa high strength concrete, the effect of fibre contents on workability
and strength development is not significant. 2) Based on the result of a 3-hour fire resistance test for mock-up
column, it is necessary to secure 50 mm of covering depth for the regulation of fire resistance performance of high
strength concrete to the standards of The Ministry of Land, Transport and Maritime Affairs. 3) It is necessary to
secure more than 400mm of column size for stable fire resistance performance.

Keywords :

high strength concrete, fire resistance performance, fire protection covering, organic fibre

of gk sk ?%} %xﬂﬂ x1]71!%11 wPE} o 5] o A= o]
o gt gjsuielo = 2008y 7€ 219 ‘AT ZHFE
7l 1ol Wads #el 71E7s aAIgel wet s A

gug) 9% 7% 5 AWPE 2
S 305400 3 A ZEIE - 421 A

Received : August 31, 2010
Revision received : September 28, 2010
Accepted : October 5, 2010
* Corresponding author : Kim, Yong-Ro
[Tel: 82-2-2011-8256, E-mail: kyr8447@daelim.co.kr]
(©2010 The Korea Institute of Building Construction, All
rights reserved.

129

lﬁf’j’ = da (]
A5 AL EGoIA 2] U3k 03 SR 2 A
P AG] AR 2ARE Fusta s,

2. AdAE 3wy

2.1 MEAE

g A8s A AT A ZAESY WsHds A
EE 9ot A A8 Table 10014 B vle} o] AJlg|=1
M= AAZ|EAE 60MPas] e Ed tate] A
T &5, A Aol 2 E5)%el i ey 23FES 7]
= B4&

2 EQ] UstEAS Hrtstaial algint sk Alg] =1oA+=
AANZEZAE 80MPas] A EZAZE tisle] A4 257,



Evaluation on Fire Resistance Performance of High Strength Concrete Containing Fibre

Table 1. Experimental scheme

Compressive

Series Classification of experiment Factors Variable Measuring items
strength
_ _ _ Fibre type PP, Cellulose(UF500) ° S!Ump flow _
| Mechanical propernesAqf h|gh strength 60MPa Fibre length 6, 9, 12mm o Air conten‘t (0, 60 min.)
concrete containing fibre o Compressive strength
Contents 0.5, 1.0, 1.5kg/m* (18h, 3d, 7d, 28d)
Fire resistance performance of high Covering depth 40, 50mm CE
! strength concrete containing fibre 60MPa Contents PP 0.5, 1.0, 1.5kg/m Fire test (KS F 2257)
] ' , Fibre type PP, NY ° S!ump flow
m Fire resistance performaQCQ oflhlgh 80MPa Contents 15, 20, 2.5, 3.0kg/m o Air Contenlt
strength concrete containing fibre o Compressive strength
Covering depth 30, 40, 50, 60, 70mm > Fire test
Mechanical properties and fire
\Y resistance performance of high 100MPa Fibre type PP, NY o Fire test
strength concrete containing fibre
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Table 2. Physical properties of used materials
Material Physical properties
Cement o Ordinary portland cement, Density 3.15(;1/cm3
o Blast furace slag type 3, Density 2.91g/cm®
Admixture Fly ash, Density 2.22g/cm®
o Silica fume, Density 2.20g/cm®
o Fine aggregate : Sea sand, Density 2.59g/cm3
Aggregate Coarse aggregate : Crushed gravel, Density 2.67g/om3
o Polypropylene, Density O.91g/cm3, Length 12mm
Fibre o Cellulose, Density 1.10g/cm®, Length 2.3mm
o Nylon, Density 1.15g/cm3, Length 12mm
Table 3. Design mixture of concrete
W/B  Sla Unit weight (kg/ms)
Designation o o
%) (% w Cc BFS FA SF S G
20-60-600 280 450 165 413 177 - - 729 901
20-80-600 233 460 163 399 210 56 35 718 859
20-100-600 20.3 460 163 418 257 64 64 671 803
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Figure 1. Fire test of high strength concrete

Alg|2119] WstAE-S $18k AR A= Figure 20014 Ha= v}
o} o] AR AEE 918l PP &)l we s
37Fsk7] $13l 200%200x400mm =7]2] A|GAE A =Fek3l
o A FAE dPdoz 3 s T H7E s RolRA)
= 900%900x1500mm A7|= A2kt



Tk A2, Vo] WSk S 918k AlE A= Figure 3
o A B nfe} 7ol 450x450x800mm 7] & A &Fe}ar 3
A s B7ksb] gk AldAle £29 AE
HEFA B AAE ik

900mm

i Covering 40~50mm

54

/

200mm
‘ E (O« Thermocouple
s
40mm 2
3
Thermocouple d) @) @
Figure 2. Section of series!l specimens
|
TGOmm
- o
f,‘ 800mm
b:‘ el “ ® [

A .3

'@ : Thermocouple

450mm

Figure 3. Shape of serieslll, IV specimens

3. A94% AE 9 24

3.1 7= HE

Figure 4= A2 [ 9] AlRQ0l SU2ERS 24 2
12 vepd Ao R Zelmau(Pp) A dole] A9 1
Qo] Welol A Zolol] Blgle] B LT T2 el
2 vepion], ZAsl) glopAE ol aua g Kol

A gkt
PP A & & &

Zolek 1 5kg/m' oA &H

ZAA 60T A= =]kl

WEBZIE WYAF AT
AZZ297F Oha S YERg o,

TTH O & 5(]’017]' l:l‘__o]z] eIl 9\)\011
ATl A HEF PP A4 % 1.5kg/m’ o]aol| A= L
EZAYES SHIZIRS vA= 7] =4
2 et

E_—_’;

131

B, A ERO| M SYUTTES 24 A3} HHEY
F 1.0kg/m oA = PP Aol vl AEZ Qs AAR7t
thA GEAo] AslE+= Ao =2 vyttt

w4 4l £ 3 il e 57199 24 8
Ao AP L8Rl vellX = froldntet AakS Hol#] gt

Figure 5% Alg= 19 Al Q9P Alfreq 14 =e
£ 9HHESA ANE U Ao d57md gloid
PP A4 2ol W Al§ FRol M e 27 e Aow

X
Uerst
800
PP length (mm) PP contents(kg/m?) | Fibretypes
o0 }
’g 0 | O\QQ%O W O?
E s}
£
2 400}
—*— 0O min.
300 F —C¢— 60min.
200
5 a9 12 o5 1 15 PP UFG0D
Figure 4. Slump flow of Series |
100
w PP lenath (mm) PP contents (ka/m?3) Fibre type
0
g . - o ‘\.\‘ ——
= i | -
£ 50 A— A
2 T
2 —e 18h
o 30 —&— 3 days
g 20 —m— 7 days
© —— 28days
0
s . >4 > o >—o
) 5 9 12 05 1 15 PP LUF500
Figure 5. Compressive strength of Series |
Q00
—=—pPp

i
@
a

=My

Slurp fiow(rnm)
e @
Z B

@
=}
=}

a
a

0.0 1.5 20 25 3.0

Fibre contents (ka/m*)
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Figure 9. Fire test result by PP fibre contents at series|l
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Table 4. Mechanical properties of seriesIV

Slump Compressive strength (MPa)

flow
(mm)

Contents
(kg/m’)

3 days 7 days 28 days

Plain 500 57.3 759 1130

PP 430 579 730 107.2

NY 610 59.6 749 1124
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Figure 18. Fire test result by fibre type at seriesIV

ob&® Figure 182 A2Vl q A7 Wati e 2
I Hehd ez EA PPATeF NYAT AlRAl 2 i

A FESHUR #e)7]29) HI-LE 538CE uE519] 0.



4. 4 &
A4S 93] 60MPa~100MPa 5~ A EEIRE
o olojA AFES]e) W 7|2 B4 2 3t EAS AESH
[e)

PPAI 2 NYA %01%1: 1.0kg/m’, 80MPa Z k=
AR A9 NVAS Loke/m Helol A
AEYl nPETALES AT R BRI vl

2)

11
~N
N

(o3
2
oo
ox,

20084 79 21 IA g ESYH-0] %
sHds %}Wlfoﬂ w2} 50MPa oVo,} AR,
A5 S delste] AFE A& 71E5HA
olo] X 1= 60, 80, 100MP o] A%
do 2 AFET, Aol EEl me 23
535 gotatal ofgd] vEFA0] wE sk
TES| ST Ael7|eol vEeEA] Jhetslal,
o oA e FAES 48] 98 Wishk
etE vk k3Tt

=

rm E ot
SELT
M fm
il fie (m
= =

o

o
Co(m
o
2
_?{_[

O
(BRI

l

)

Oi

FN'
B

olr ol oy
ool

d

S
kI
ON

£
24

l
(o)

B

¢

o M @
]

|

},

ol

FIYE : DZEEFEE, YaH s, Ustas, 1M 7

References

1. Kim YR, Song YC, Jung YH, Kim O], Lee DB. An
experimental study on the fire resistance properties of
high strength concrete using fiber for field application.
Proceedings of Korea Institute of Construction 2008;3(2)
187-91

2. Song YC, Kim YR, Kim O], Lee DB. Evaluation of fire

135

performance for high strength concrete mock-up column
with fiber by unloaded fire test. Proceedings of Korea
Institute of Construction 2009;9(2):97-100

. Song YC, Kim YR, Oh JK, Kim O], Lee DB, Ko CH.

An Experimental Study on Fire Resistance Performance
of High Strength Concrete by Fiber Contents and Depth
of Concrete Cover. Proceedings of Architectural Institute
of Korea 2009;29(1):583-86

. Han CG. Concrete with spalling resistance, Korea

Concrete Institute 1998;10(6):5-10

. Pierre K, Gregoire C, Christophe G. High temperature

behaviour of HPC with polypropylene fibres from
spalling to microstructure. Cement and Concrete
Research 2001(31):1487-99





