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Abstract

Fire resistance and material properties of high—strength concrete (W/B 21.5%, 285%) with OPC, BS and FA wert
tested in this study. Main factors of the test consisted of fiber mixing ratio and W/B. Two types of fiber (NY, PP
mixed with the same weight were used for the test. The fiber mixing ratios were 0%, 0.05%, 0.1%, and 0.2% of the
concrete weight. After performing the test, Under the W/B level of 21.5% and 285%, the spalling was effectively
resisted by using the high strength concrete with fiber mixing ratios of 0.05%70.1%. Compressive strength, flowability
and air content are similar those of the fiberless high—strength concrete with the same W/B.

Keywords : High Strength Concrete, Spalling Properties, Fiber volume fraction, Polypropylene Fiber, Nylon Fiber
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Spalling Properties of 60, 80MPa High Strength Concrete with Fiber

A EdEol 1A EIAYES] WEEAd A= 9
W kap7) 1shel FelL AUl P, LRI
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W/B 21.5%+= 0.05%, 0.1%, 0.2%%F W/B 28.5%+= 0.00%,
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Table 1. Experimental condition

ltems of Experimentation

W/B PP, NY fiber

(%) contents(%) Fresh Hardened Fire resistance
Concrete Concrete test
Compressive )
0 strength rSéinlrltTegs
215 005  Sump Flow (3,7, 28, pRepsi ol
285 0.1 Air content 56days), COMpressive
0.2 Tensile strength P
(28days) strength
2 4 2 2 2

2.2 AIEI =
B Ao Age
A=y Swll’H}\\l' Eo 5"-_ @ }\]
AN

apEazEe] A ALgE A
WE(o]5 O)F AHEaH0

ATE AHEE9 e, s aTA(olst SP v EEIIE
HAA R 283 54L& Table 6, 734 2t}

Table 3. Physical properties of cement

Density Blaine Soundness Setting(Min) Compressive strength(MPa)

ot : %

(glem){erig) ) Ini. Fin. 3days 7days 28days
3.16 3482 0.150 4:45  7:45 219 29.8 39.4
Table 4. Physical properties of aggregates

Kind Density ~ Finess Absorption 0.08mm pass modulus
(@/m)  modulus ratio (%) %)
Fine agg. 2.61 3.1 0.74 3.59
Coarse agg. 2.61 7 0.76 0.89
Table 5. Physical properties of BS, FA
Kind Density Blaine Ig.loss Activity index (%]

@/m)  (enfg) (%) 7days 28days 91days

Granulated Blast 290

fumnace slag 4463 14 670 726

102.6

Fly ash 227 3362 38 723 744 896

Table 6. Physical properties of chemical admixture

Kind Color Ingredient Density pH

Superplasticizer Dark brown  Polycabonic acid 1.05 7+2

v 22 - 584 AL Table 33 2tk A &(0]3)
S/a)Zt7t 40, 46% %, r=A(ol8t S)= AHANE AFE-8ES , , .
’ = HO st I7AE A-8-sh) Table 7. Physical properties of PP, NY Fiber
om AR 19 mel #F& FA(el GOE AHESFTH
Agel AbgR Fale] 24 AL Table 49 2} £3) SCH e T o A A
A= A a5A ZaloloA](o]E) FA)S m2&dan i
Lo o Lo lo goA AL 5 Polvpropyiene 160~ 170 091 25~40 19
Z(o]sl BS)E A&l er, B84 A2 Table 53 2
0 A EZAES] FEA] B0 g I SAL AlEE] Nylon Fiber  215~230 1.15 15~30 12
Table 2. Mix proportions of high strength concrete
W/B (PP+NY) fiber contents Sla Unit weight (kg/m’) AE SP
(%) (%) (%) W C BS FA S G (%) (%)
0 40 150 384 174 140 600 907 0.012 1.40
215 0.05 40 150 384 174 140 600 907 0.012 1.40
’ 0.1 40 150 384 174 140 600 907 0.012 1.40
02 40 150 384 174 140 600 907 0.012 1.40
0 45 160 365 112 84 725 893 0.005 1.25
285 0.05 45 160 365 112 84 725 893 0.005 1.25
0.1 45 160 365 12 84 725 893 0.005 1.25




(a) PP Fiber (19 mm) (b) NY Fiber (12 mm)
Figure 1. Shape of PP and NY fiber
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Figure 2. Criterion curve of fire temperature

(b) After fire test
Figure 3. Fire resistance test results
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Figure 4. Slump flow with respect to W/B and fiber contents
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Figure 5. Air contents with respect to W/B and fiber contents
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Figure 6. Compressive strength results with respect to
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Figure 7. Tensile strength results with respect to
W/B and fiber contents
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Table 8. Spalling properties with High Strength Concrete

Kind. Surface crack  spalling )
(W/B-Fiber Properties

Content ratio) occurrence  occurrence

215 - 0% Yes Yes Fracture spalling
21.5 - 0.05% Yes No Surface crack
215 - 01% Yes No Surface crack
215 - 02% Yes No Surface crack
285 - 0% Yes Yes Surface spalling
285 - 0.05% Yes No Surface crack
285 - 0.1% Yes No Surface crack

2) Ugt d -5 =54
W/B 215%SF 285%9] W3} A AEA T = A3
e FHEA 2+ 80 MPagt 60 MPa o]4+e] 17t
B9S2 Jehla, W/B 215%9}F 285%2] W3at & zk=
fr 9& 0%2 49 3.3MPa, 36 MPa=
Ut oy A £U48 0.05%, 0.1%, 02%%2 S48 54
Auet FEGSZEE v A AR A YER T o] g fz}
2 3 z0 of&l PPAT
e g2k o3 27 #357] wWiE

z2 KT ror

59 BFHgo

Fiber contents 0%

Fiber contents 0.05%

Fiber contents 0.05%
(a) W/B 28.5%

Fiber contents 0.1% Fiber contents 0.2%

(b) W/B 21.5%
Figure 8. Specimens after fire resistance test with respect to fiber contents
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Figure 9. Compressive strength of fire resistance test results
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Figure 10. Residual compressive strength ratio of
fire resistance test results
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