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A Study on Thermal Analysis with Strength Characteristics of
HPC Column with Fiber Cocktail in KS Fire Curve
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ABSTRACT

To carry out this study efficiently, the material, physical and mechanical properties of the
existing high temperature area was identified and the thermal transportation of structural
elements was carried out through the finite element analysis method(ABAQUS) for 40 to 100
MPa high strength concrete based on Fiber Cocktail mixing. The results are as follows.

First, it was analyzed that 40, 50 and 60 MPa high strength concretes have a thermal
transportation properties similar to the analysis model of 30 MPa normal concrete. Second, it
was analyzed that the analysis model of 80 and 100 MPa high strength concrete have slightly
lower thermal transportation properties compared to normal model. Third, 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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E 1. DZT 232 E vjgAE
W/C S/a Fiber Cocktail @9 A =2 (kg/m')
it o) | o |TPET AEE 1w | ¢ | BA | s# |ADeo
o) | ) | (kg/m) | (Vol. ) : 0
- 25-400-23(F/A:0%) 35 47 0 0 163 466 - - 14
0 25-400-23(F/A:0%) 35 47 05 05 163 466 - - 14
M- 25-400-23(F/A:15%) 35 47 0 0 163 396 70 - 14
V- 25-400-23(F/A:15%) 35 47 1.0 05 163 396 70 - 14
V- 25-500-23(F/A:0%) 30 45 0 0 163 544 - - 14
VI- 25-500-23(F/A:0%) 30 45 05 05 163 544 - - 14
VI- 25-500-23(F/A:15%) 30 45 0 0 163 462 82 - 14
VI- 25-500-23(F/A:15%) 30 45 1.0 05 163 462 82 - 14
X~ 20-600-23(F/A:0%) 275 | 45 0 0 163 593 - - 15
X - 20-600-23(F/A:0%) 275 45 05 05 163 593 - - 15
XI- 20-600-23(F/A:15%) | 275 | 45 0 0 163 504 89 - 15
XI- 20-600-23(F/A:15%) | 275 | 45 1.0 05 163 504 89 - 15
NI- 20-800-23(F/A:10%) | 249 | 415 0 0 162 533 65 52 19
NV- 20-800-23(F/A:10%) | 249 | 415 05 05 162 533 65 52 19
XV- 20-100-23(F/A:10%) | 18 33 0 0 145 604 31 121 29
XE 20-100-23(F/A:10%) | 18 33 1.0 05 145 604 81 121 29
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ZAYE 40 Mh 50 Mpa 60 Mpa 80 M 100 MPa

WHR&E(T)

I | 0| m v V| vi|w] i |X|X]X| X1 |[XI[XV[XV|XWV

100 497 | 546 | 543 | 587 | 646 | 609 |588| 633 | 676|754 795 | 809 | 797 | 838 | 840 | 837

200 625|551 | 580 | 583 | 634 | 631 [609| 576 |683|743| 745 | 706 | 733 | 738 | 716 | 822

400 721 677 | 722 | 734 | 779 | 815 |794| 794 |789|707| 691 | 735 | 729 | 710 | 739 | 725

600 903|797 | 832 | 857 | 776 | 805 [892| 909 |849 [869| 871 | 830 | 853 | 846 | 844 | 823

¥ 3 1Zx Z3sEQ UM EE EM(wmxk)

ZagE 40 MPa 50 MPa 60 MPa 80 MPa | 100 MPa
YR w(T)

I o |m|w | v [vi] v | |KX/[X]| X [XI|XI|XV|XV|XV

25 2.28233]223|1.82(2.18(2.09] 2.13 | 2.07 [2.00[1.94| 2.05 [2.18] 2.27 | 1.95 | 1.81 | 1.73

100 1.86 ] 1.82 | 2.03]1.53 | 1.76 [2.00| 2.19 | 1.91 [2.00|1.75] 1.91 [1.90] 2.03 | 1.83 | 1.76 | 1.70

200 165]1.81]1.60]1.60|1.81[1.70] 1.63 | 1.58 [157|1.69] 1.67 [1.42] 1.90 | 1.43 | 1.58 | 1.46

400 150(1.55(1.37]1.47 | 1.40 [1.62] 1.73 | 1.93 |156|1.35] 1.43 [1.35] 1.55 | 1.25| 1.68 | 1.36

600 1.37]1.33]1.23]1.35|1.69 [1.00| 1.31 | 1.48 [1.09[1.25] 1.49 [1.18] 1.44 | 1.15| 1.31 | 1.6

=52(C) [ DAAGF(em?/s)| MNE(J/gK) | BRAEE(Wm- K |2=(g/em?)
20 0.1341 0.4404 45,563
205 0.1105 0.5002 42,634 79
411 0.843 0.6110 39.758 :
617 0574 0.7867 34.849
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71 3 270x270 S E, A& SD 400 40,50,60,80,100 0, 1.0
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