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Calculation of the flexural capacity of double — skin — tubular

members by section stratification method
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(1. School of Civil Engineering and Architecture , Daging Petroleum Institute, Heilongjiang Daging 163318, China;
2. Daging Petrochemical Co, China Petroleum, Heilongjiang Daging 163714, China)

Abstract: A new type of stainless steel ( Outer thin wall) — concrete — steel double walled hollow tube
is presented in this paper. By using the basic assumption of the composite structural elements and the
constitutive relation of the materials, this paper analyzed the bending bearing capacity of the normal
section. Using the cross section method, the calculation formula of the bearing capacity of the bending
members ( DSTM ) is established. Beside that, the finite element numerical method is used to analyze

the results of the cross section method. The study show that the results of the two methods are basical-

ly consistent, and the formula can provide reference for engineering design.

Key words: hollow section;

stratification method

A CGHERESNZ ) —IRBE - —HOBURE =S 04
Jee—FUHT L A 45 K K 1 , 12 XURE 23 0 A BAT BT IS
PERELF (25 A H R T R RO R E R A
Sz, BaTEms AR 5L
AT, [ N A1 3 0 RUBE rp 23 S JR TR B - 415 45 1
FPFREAT TSRS o S IR S5 X6 Hh 23 S J2 4
ERBE IR PR EN AT AR T (1932 J1 Pk RE
PURMEREHEAT TN IT, fe it T B SR
] 10 56 2% B 1) e % 2 4 P 7 g 9 B o
X2p AR FRP — JRBE L+ — 4 XURE 23 .08 1) 3
B FVEAE S BT 77 %, $ H FRP — JRBE + — B0 0Bk
2D ZE RN WA A, IS T

%5 B #3.2015 - 09 - 20
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Fig.1 The limit state stress—strain diagram of the
cross section
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Fig. 2 The constitutive relationship
of compressive concrete

B A OC A IR BE T RO PR S | 352 4ir
A A8 A BIR 37 107 A%, A DAy Ay 478 32k 30 i PR 7K 2 i
THIRFEZ —o —MAEOL T, fx M Z W RE YA
JE T NN A 3 B A BIR A7 107 A%, A BR 437 17 722 AL
SEN0.01, SNZAGEHAE R IEPENE: E B LT O HY
B, B WS ) A, RN g SRCHC 1 7 5
A SRR, (B L 246 X A T AR B £ 5 B 5
THE, HAee R

Ese(es=e,)

o= (3)

) (e, =e5=s,)
1.3 FERETEBENE RSN

W o2 TR RN A 3 PR

4
| dA.sZ,k d

Aslk Ysik

5 Ve Ek
‘. y Vsak Eo g Eat g—%
N L L/,
P EOZ Co
I3 DSTMEMAEDIRAS P — R RTHE R E

Fig. 3 Moment — curvature relationship calculation
diagram of DSTM pipes under pure bending
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Tab. 1 The results of the ultimate bending moment by
using cross — section stratification method
n 5 10 50 100 1 000

W PR 25
Mu 7903.1 7908.3 7912.2 7913.4 7913.4
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Fig. 4 Finite element model of the specimen
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Fig. 5 Finite element model of outer stainless steel
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Fig. 6 The picture of applying a line load
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Tab.2 Comparison of the results of the cross — section stratification

method and finite element method

n 5 10 50 100 1 000
R W BRES4E Mu/kN » m 7 903.18 7 908. 35 7912.29 7 913.49 7 913.49
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Fig. 4 The analysis of measured horizontal displacement
values and the inversion value
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