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The analysis on fire — resistance design of concrete filled double

skin steel tubes column section
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( College of Engineering, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract ; Comprehensively considering boundary conditions of heat conduction and different thermal
properties of steel and normal concrete, the two — dimensional analysis — calculation model of concrete
filled double skin steel tubes column section is established with the finite element method and the tem-
perature of different node every moment was obtained. The stress of steel and concrete in certain tem-
peratures can be concluded by using constitutive relation between steel and concrete on high tempera-
ture and the internal forces of CFDST ( concrete filled double skin steel tubes) combination structure
column section can be concluded by using superposition principle. The results show that the fire re-
sistance of components would be good by using this kind of steel. The concrete composite structure
column section whose temperature of external steel tube is higher than concrete and inernal steel tube
and the primary influencing factors of fire resistance are slenderness ratio, strength of internal and ex-
ternal steel tubes and concrete and hollow ratio.

Key words ; thermal property ; the finite element method ; superpositionprinciple ; concrete filled double

skin steel tubes; fire — resistance performance ;influencing factors;

WEEHIRIT KPR 22, — AR AE B0 T RVER 4 FIERISEFS T 2011 4R, A B A BEIE XY 250
IR 1 FUA 15 ~20 min BNZEM KARFR, 76X BIREL IO PEREMAT TSERBFR * .
450 ~ 600°C i, A 2 5k £ EBIR L AR . 2 e EAEFIRBE L (concrete filled double
T IR T KRR, 55 B REU— e skin steel tubes — CFDST) J& 76 55,0 B B 1R BE - 10
KAERMPEE R I, RAR S MR R R BTN M RESEMER. AX
FHEZ—. YAUREREL AT, HPLo® RAGHRACK, B PSR ERERE T ER
ERETHOIAEREE T RENRE B w4 E8ER, BB ERR TR T R

W EET 2012 -6 -22
TEER A FHRAR1965 - ), & dL FEN B, N B REMBCEMER 5.









HaH

E 78 FRP B 7EIR%E 1 254 P i o A BB AT 27

- 46.

(4] 75 W, 0 50F. FRP #5RL & 45 4 76 BF 2 T2 A3 B
AlAL B+ HE2EFR¥ARAXVGEXEIC]. L
¥ JA] B K ) RRAt , 2002 :555 - 560.

(5] 5k 41,8k . TR FRP i f1#HRELT]. &
FRE S THE¥1R,2006,23(3) :26 - 31.

(6] & 8,% DR, EAHEEE + 4540 5 kK FRP &
RIBEFS R ()] TR 3K, 2001 (1) :28 — 33.

[7] BEWH. S FRP i H 558 TRAF[I].
BHTHES TH%#,2005,22(1) 1 -5.

(8] TAKETO UOMOTO, HIROSHI MUTSUYOSHI, FU-
TOSHI KATSUKI, et al. Use of Fiber reinforced poly-
mer composites as reinforcing material for concrete[ J].
Journal of Materials in Civil Engineering, 2002: 193

-209.
[9] REN¢E CUSSON, YUN PING XI. The behavior of fiber

reinforced polymer reinforcement in low temperature envi-

(B35 15 T0) Bt oz {8 = s iR B L MR
S N ERE R IGRE AN NE

3 &it

1) s R E IR EE R0 LI AR &1
By KR BR , 76 KT M IR BE L RN EE 5
R RETINENE . WP ZHNER
BE K KB AR N R CFDST M K 4R L
WAMNZWAE B s AR EE L AR F R U R =
I

DE#THERERERE LA S BE R
UK B LA A o IR B R B R B N 2
WE RBRRERSNEME

B 3k

(1] 258, ShAkiE. WA W - REE LA S HMTTK
wit[M] . des. FEER T SRR, 2006.

(2] #ad. WERE L ARIHAKEHRID]. &
B AR KF ,2006.

[3] S. LAMONT, MGILLIE, A. S. Usmani compositesteel

— framed structures in fire with protected and unprotected

ronmental climates[ R}. Report No CDOT - DTD - R, U-
niversity of Colorado Boulder, USA

[10] KATO Y, YAMAGUCHI T, NISHIMURA T, et al.
Computational Model for Deterioration of Aramid Fiber
by Ultraviolet Rays{ A ]. Non - Metallic ( FRP) Rein-
forcement for Concrete Structures: Proceedings of the
Third International Symposium [ C]. 1997 (1), 163
- 170.

[11] TOMOSAWA F, NKASTSUJI T. Evaluation of ACM
Reinforcement Durability By Exposure Test[ A]. Non -
Metallic (FRP) Reinforcement for Concrete Structures ;
Proceedings of the Third International Symposium
[C]., 1997(1); 139 — 146.

(2] AKKEK, BFK, & . kK& B TRBLEHN N

FHEERT ] EHRE S TRER, 2006, 23(1)
: 23 - 28,
(FAESE XA

edge column [ J] . Journal of Constructional Steel Re-
search, 2006(10) : 1 -13.

(4] R, AWM. = O WEREE LA BT KHERERF R
Tok#E%, 2011,41(6) ; 36 -42

[S] #hikd, & 8. b R ZWEREE L0 F ERHERE
WFFE( D). #iILKE,2009.

[6] KODUR V K R, LATOUR J C. Expermiental studies on
the fire resistance of hollow steel columns filled with high-
strengthconcrete{ R}. Fire research program institute for
researchin in construction, Canada: National Rese —
arch Council ,2005.

[77 ECA.94, Eurocoded ; Design of eomposite steel concrete
structures : 94

(8] % . 9 - IR B LA SR OTIERERT St R ()],
JELRRRFE 4R : AAB ¥, 2010,27(1) ;16 - 19

(9] Arwedk, b, REM = OWEREE T EHEARK
rESE SN A M b PEHBER T ERK
31, 2010.

(101 Z %, Byn NERELWEKXKEART/HW

(J]. W TR 240 B AR ¥R, 2010,27(1)
25 -27
(FRIEHE XA





