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An Experimental Study on the Spalling Properties of
Ultra High Strength Concrete with PP Fiber
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Abstract : High strength concrete(HSC) has been mainly used in large SOC structures. HSC have superior property
as well as improvement in durability compared with normal strength concrete. In spite of durability of HSC, explo-
sive spalling in concrete front surface near the source of fire occurs serious problem in structural safety. It is reported
that spalling is caused by the vapor pressure under fire and polypropylene(PP) fiber has an important role in protec-
ting from spalling. The spalling properties of ultra high strength concrete specimens with various contents of PP fiber
were investigated in this study. In results, the content of PP fiber for spalling protection increases over 0.2 vol.% as

the concrete strength increases to 120 MPa.
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Table 1, Mixture condition of specimen

Table 3. Compressive strength at age

e e FA ot SN 7 I e e s
MPa) | 70|l W | ¢ |SF|FA| S | G [ olo) ™p) | P ol | mm) |6 | day | day
0.05 | 70-05 0.05 46 2.3 58.1 74.0
70 130.0{40.0| 168 |476| - | 84 |645/975|0.8| 0.1 70-10 70 30.0 0.1 55 2.7 59.5 72.0
0.2 70-20 0.2 38 2.6 58.2 73.2
0.05 | 90-05 0.05 44 1.8 73.4 90.7
90 |24.9|41.5/162|500| 52 | 98 [624|890| 1.1| 0.1 90-10 90 24.9 0.1 52 2.1 729 91.7
0.2 90-20 0.2 55 2.3 73.5 96.0
0.1 120-10 0.1 68 2.0 1029 | 117.7
120 {16.0{32.0{ 155|630 |145]194|389(859|2.0| 0.2 | 120-20 120 16.0 0.2 58 2.0 100.1 120.2
0.3 | 120-30 0.3 58 1.7 102.2 118.9
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Table 2, Material properties of polypropylene

. . Melting | Tensile
Material SPeCl.ﬁC Length | Diameter point Strength
gravity (mm) (1m) (C) (MPa)
PP Fiber 0.9 6 46 168 400~550
66
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Fig. 1. KS F 2257 heat condition,
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Fig. 2. Shape of specimens after test,
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(b) after test
Fig. 5. Transition of PP fiber,
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