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A Study on Fire Performance of HPC Column with Fiber Cocktail
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ABSTRACT

The material and mechanical properties in the high temperature area of 40 to 100 MPa high
strength concrete structural member was identified based on mixing of fiber cocktail and the
structural element fire behavior simulation through the finite element analysis method
(ABAQUS) was interpreted. The results are as follows.

First, it was interpreted that the test specimen with concrete fiber cocktail mixed was more
controllable in the maximum shrinkage than the one with concrete fiber cocktail not mixed the
controllable range was about 25% to 55%. This means that shrinkage is controllable through
mixing of fiber cocktail for the high strength concrete columns. Second, this study didn’t
consider the explosive spalling by the pore pressure within high strength concrete. If the
properties for the pore pressure within high strength concrete is considered and database by
strength and by inner temperature of various high strength concrete and steel materials are
established in the future, it is interpreted that the technical foundation will be laid for
performance based design of fire resistant construction.
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?ﬁﬁg? 40 MPa 50 MPa 60 MPa 80 MPa 100 MPa
() i il i \% N VI i VI X X
100 1102 371 942 972 937 1054 1028 999 1147 9920
200 1537 1754 1245 1736 1859 1777 1435 1388 | 1370 | 13870
400 3552 4099 2755 4490 4761 4257 3084 3275 | 2666 | 35470
600 9154 8029 6497 11443 12365 | 10540 3688 9096 | 7110 | 10572
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gmew 40 MPa 50 MPa 60 MPa 80 MPa 100 MPa
(C) I i I v U VI i VI X X
100 0820 | 0723 | 0519 | 0625 | 0523 | 0636 | 0482 | 0546 | 0355 | 0545
200 0904 | 0881 | 0719 | 0771 | 0603 | 0906 | 0600 | 0770 | 0500 | 0.792
400 0830 | 0830 | 0678 | 0743 | 0731 | 0844 | 0697 | 0769 | 0621 | 0.761
600 0312 | 0384 | 0272 | 0400 | 0343 | 0369 | 0159 | 0300 | 0250 | 0.329
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() I I v VI X X Xm | XN | XV | XW
100 10688277096 | 10506970420 | 10077374602 | 10308539869 | 10086518385 | 10331086371 | 9990860455 10138096963 | 9665908425 | 10136830066
200 10837560553 | 10797610074 | 10498197634 | 10698533560 | 10262886162 | 10841674307 | 10256169008 | 10596141061 | 10033452378 | 10636657260
400 10706443081 | 10706443081 | 10417244928 | 10643948358 | 1,520878637 | 10732070840 | 10455063141 | 10594640848 | 10299742537 | 10579189209
600 9543216097 | 9745719989 | 9421357710 | 9737182712 | 9631580044 | 9704597216 | 9017850499 | 9507484440 | 9350000000 | 9592831213
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22 (C) (N/m) (W/M - K) (mm/mn x10°°) (J/kgC)
205 L8Y343E-11 42.634 1270 5002
A1l L9251E+11 30.758 1350 611
617 LII282E+11 34.849 1440 786.7
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