HEIR0] 9 AR wajo] S PPAS B2 T2 Eop|o| ZHsy

Spalling Properties of the High Strength Concrete Containing PP Fiber

Subjected to Fire Mixture Factors and Drying Condition
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Abstract

This paper is to investigate the affecting factors on spalling of the high strength concrete
including W/B, air content and moisture condition as well as PP fiber contents subjected to
fire. An increase with 0.05% of PP fiber resulted in a reduction of slump flow by as much as
11%. Ten percent of air contents due to excessive amounts of AE agent does not lead to
variance of slump flow, regardless of PP fiber content. For the effect of the compressive
strength, high strength concrete with 15, 25 and 35% of W/B gained 60 MPa~100 MPa of
the compressive strength. High strength concrete with H-air had half of compressive
strength of that with L-air due to large amount of air. Fire test was conducted in
accordance with KS F 2257-1 for 1 hour. Spalling did not occur with all specimens
containing more than 0.10% of PP fiber except those with 15% of W/B. Moreover, it is
interesting to note that the specimens with more than 10% of air content and with oven
dried condition, respectively, had no spalling even if the content of PP fiber is 0.05 vol.%.
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Table 1 A& A E
Mixture Experimental
Water . N

Factors | W/B Air content MLgeral PP Fiber

%) ontent(9¢) (Curi addmixture | content Fresh concrete Hardened concrete

o) | content(% ”:“Ci addtion(%) | (%)

metho

15 0.05 « Compressi t th

i ] FA 20% pressive streng
W/B 25 3.0£1.0 Standard +SF 109" 0‘1(3 (7days, 28days)

35 0.15 + Slump flow * Tensile strength

5 (28day)

Air 1.0£1.0(L) FA 20% 0.05 ) . . '

25 | 3.0£1.0(M) | Standard SE 10% 0.10 * Slump flow 500mm | « Spalling existence and
C +
content 10.0+1.0(H) ° 0.15 passing time nonexistence

¢ Spalling grade
Drying N Dry FA 20% 0.05 * Air content * Weight loss ratio
states 25 3.0+1.0 i/}a.ndard +SF 10% 81(_) * Residual compressive
oisture 1o strength ratio

1) FA : Fly ash, SF : Silica fume
2) PP : Polypropylene
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Water |, | AE | SP | Weight(kg/m")
Factors |content (yd; Agent/Agent]
(kg/m*)|"| (%) | (%) | C |FA|SF| S| G
Ww/B 15| 160 |31 0.03 | 2.50 |747|213|107|328|740
©6) 25| 160 |45 0.04 | 1.30 |448|128| 64 |660|810
35| 160 |47 0.03 | 0.93 |320| 91 | 46 | 770|872
Air| L 160 |45 0.00 | 1.30 |448|128| 64 |660|810
contf M | 160 |45 0.04 | 1.30 |448|128| 64 |660 |810
-ent| H 160 |45 0.12 | 1.30 |448|128| 64 |660|810
Table 3 AlHEZS| 2|8 MA
. . . . . Compressive
Density | Blaine | Setting time(min) strength(MPa)

(g/cm) | (ent/g)

Ini. Fin. | 3days | 7days | 28days
315 | 3,302 208 351 20.4 29.4 38.7
Table 4 =™ 22|18 H&
Density |Fineness| Absorption Unit
Aggregates (g/cr) |modulus| ratio(%) |Weight(kg/m’)
[Natwral o6 oo 0.46 1518
Fine| sand
age.|Crushed| o | 305 | 046 1634
sand
Coarse agg. 2.61 6.55 0.58 1564

Table 5 FA & SFe| =2/ - 338 M

. Density Blaine |Ignition loss| SiO-
Admixture) ") | (ai/g) %) %)
FA 2.21 4061 35 51.2
SF 2.20 200000 1.50 96.40
Table 6 E3tH | 28 M3
. . . Density
Admixture Basis Type Color (/e
Superplasticizer || Y ¥ Bid | Dark-brown| 105
ylic acid
Air entraining Negatlye Fluid Light 104
agent ion acid dark-brown
Table 7 M7l 228 MF
Aspect | Length | Diameter | Density ;“reer;sgﬂ; Mpit:lrtlg
ratio (mm) (mm) (g/cm) (MPa) C)
475 19 0.04 0.91 560 160
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