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A Study on Fire-proof Characteristics of Ultra High Strength Concrete
Using Polyamide Fiber

o+d" .4z A2
Lee, Soo—Choul - Jeon, Joong—Kyu - Jeon, Chan—Ki

Abstract Accordingly architectural structure is getting high-rise and bigger, a use of high strength and high
performance concrete has been increased. High performance concrete has cons of explosion in a fire. This
explosion in the fire can cause the loss of the sheath on a concrete surface, therefore it effects that increasing
a rate of heat transmission between the steel bar and inner concrete. Preventing this explosion of high
performance concrete in the fire, many kinds of researches are now in progressing. Typically, researches with
using polypropylene-fiber and steel-fiber can prove controling the explosion, but the reduction of mobility was
posed as a problem of workability. Consequently, to solve the problem as mentioned above, concrete cans
secure fire resisting capacity through the using of coating liquid, including Ester-lubricant and non-ionic
characteristic surfactant. This research has been drawn a ideal condition in compressive strength areas of
concrete by an experiment. When applying 13mm of polyamide fiber, proper fiber mixing volume by
compressive strength areas of concrete more than 2.5kg in 160MPa. These amount of a compound can control
the explosion.

Keywords Ester-lubricant, Non-ionic Characteristic Surfactant, Polyamide Fiber, High Strength Concrete, Fire
Resistance
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3. &8 Ay % g
3.1 & e

2 @7 $E74= 160MPacl] ti3lod polyamide 414, polypropylene A+2] Zo'H(6 ~ 13mm), EU&H(0.00~2.50%) |
wH7E B HA 27AE AEslaA slgien] AEAEL Table 13} Zth

EE £92 2= F9A4E 18519 700£100mm O 31Th 713 3.5%0(5H s191on, BE £ n|g A Z34|
AHEESE A 7543E R 3A &) 2R %L a2 Es} A3 22| E9 AHARFE Table 1, WAAHS Table
20 eIt

Table 1. 48 AY

T8 R
A Z=(MPa) 160
Ay W 25 2 polyamide (PA), polypropylene(PP)
A Zo|(um) 2 6, 13
EdFHkg/m") 4 0.0, 1.5, 2.0, 2.5
A & E38E EHE 2%, 37|%
49 5 A% =age %}%%51(4&%’*]3%7, 289)

Table 2. ¥ AN EHF

32 W/B Sla Unit weight(kg/m’)
(%) (%) w B S G AD Fiber
10-160-700 15.0 485 155 1033 622 700 23.76~36.16 0.0~2.5
3.2 AMg TiE

2 gl AEg AIREE SAle] I3 E8 EFAMES AR, FA2AE A A9 ZEE nejste] M A=
Aot F& ZAE 10mm WA SFAE Ao E3AE MALY ZEZEAMAE, polyamide A4 KAR A1E-2, PPA
F= SAR] dAAE ARSEH Hw RS st 7t AR A AEE Table 39 YERNUTH

Table 3. |59 83 43

. 93 43
H]Z(g/cm) 7et 4
a¢A 298 EU5(ar/g) : 8,550
F& ZA)(10m) 2.70 Z2gL: 55
& 2R 2.60 ZY& : 3.0
B3 E344 1.05 Za)7l2 B4
. Zajop= 1.14 % 7% : 594 MPa
a Zozzygd 091 % A% : 450 MPa
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4.1.2 3L 23E

A=HE G = Fig. 5ol UERdbiel Zo] AR E4FY T €55, Aol 2545 2k AEE YEITh
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Table 5. & wgx

= 2 W/B S/a SHAEF (kg/m'’)
(%) (%) W B G Fiber
10-160-700* 15.0 485 155 1033 700 25

*10-160-700 : 10(FL 24 HWA %) - 160(E2YE TAAE) - 700 PT &2)

wﬁﬁr Ug AFZAGFET L5, FF538T, HmedoTolshe WEaiglon o= A4E AHel 57 £ EUo]
BAR $57148 AgHos Aojg Ao Alsdth

E£3 RC 71T«1 Welad A wae) 229 34 429 BF L5y} 2 AL A + dglon AAHoZ 500T
Z2Fol £E Aot S ATE YT AALE polyamid Hfol o) EH T Zdo] Aol on BAY FA2
o] 27} £& olfE YEHAA LoluiA7} 4UHE FF FAZo HlE) YEWAA LeluiAL 434S E Bxlg] FEZo)
e o fEd 2708 AIFAY] BAE R s HAHe o £ YAKEFST 5, 2009).

[m—Z=ote3d -1 -—e—2—a—3—e—4]
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Fig. 8. £E0] 924

53] LER XA Folgh HL 30~50% Atolol] LEGSFAZL «7F E3HE T ol polyamid A5 TAT AE
o] L= Hl7t W] fiFola(PEE 5, 2008). T3 T FHOZ o|Fq FEH R B YN (moisture clogging) 2 E
Ao 2xt YAH o= Ag5atA] ek @4 Wit Chung et al,, 2005). Polyamid 571 S0k A1 F22 WiF 4
FE717F SRR BE HA Rehd WiRESekEe] 3B =S 2Adle] FHo] BAEIH, Ao xR HAH
ZZ7HA drh

5.2 8
£ aTois 2108 23250 ABHS AN UsS B AY 5 e Ee deskd ZEged 1y
B5 22D ANA ST B Q7 2348 aokhd et 2o

1) 71 PPAH EUA BAshHs A5 (fiber bal)B 42 polyamid A+ TUA TASHA] ggkom AfrEdel o AHE
A L8A 2L Hlo|eA ANBAAS Teehs IR0 FEHO Qo] plainthH] FE5A £4S A4 5 YAtk

2) A Hol7t HoAFE, EQidko| F/MaSE 325 f54S AslEE ARE ¥olv Hishdse o 23E
yepdon, 273 M4z 7A0E polyamid 34 13mmE A& 50

3) 2% 99 plainti¥] PPAF, polyamiddfr EUA EUZol F7HETF F 2~20%9 B HAE B

4) Polyamid - EUFL 2.5kgol oA ZHA 7} 7Fs e Aoz Al=gr).
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