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Abstract

In this paper, the axial compression test of concrete filled steel tube with 4 pipe diameters of 219
mm and 4 pipe diameters of 273 mm and wall thickness of 8 mm was conducted respectively,
which the core concrete expansion agent parameters are 0%, 5%, 7% and 9% respectively. And
the finite element model was used to analyze the core concrete expansion agent parameters of
0%, 5%, 7%, 9%, and pipe diameters of 219, 273, 350, 400 and wall thickness of 8. The results
show that when the expansion agent parameters are 5% and 7%, the bearing capacity of the con-
crete-filled steel tube is increased by 53.0% and 44.5%, respectively. When the expansion agent
parameter is 9%, the bearing capacity of the concrete-filled steel tube is reduced. Therefore, the
reasonable expansion parameters should be controlled at 5% to 7%.
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Figure 1. Schematic diagram of three initial states of concrete filled steel tube
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Figure 2. The transverse stress state of concrete filled steel tube
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3.1, IREHENE

WA, AN EAR 219 mm K& 273 mm, FHESA Q345 M, BEEIN 8mm, 1%/ L&k 158
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Table 1. Test piece specifications

= 1R

HE NG RS ) TR+ L (mm) D (mm) ¢ (mm) D/t [ SIE s FEAPN )

GK-1 Q345 - 750 219 8 27.375 -
GP-1-0 Q345 Cs0 750 219 8 27.375 0% 28 K
EH
— GP-1-5 Q345 Cs50 750 219 8 27.375 5% 28 K
H
GP-1-7 Q345 Cs0 750 219 8 27.375 7% 28 R
GP-1-9 Q345 Cs50 750 219 8 27.375 9% 28 K
GK-2 Q345 - 750 273 8 34.125 - -
GP-2-0 Q345 Cs50 750 273 8 34.125 0% 28 Kk
EY
= GP-2-5 Q345 C50 750 273 8 34.125 5% 28 K
4
GP-2-7 Q345 C50 750 273 8 34.125 7% 28 Kk
GP-2-9 Q345 C50 750 273 8 34.125 9% 28 K
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Table 2. Mechanical parameters of steel pipe
=2 WEXWNESH

H 4% (mm) EE )& (mm) Jei MR 38 B (M Pa) YUK 5 (MPa) B AR
219 8 373 419 0.055

s BRI R A AN AT RO p U B I T 1S

Table 3. Mechanical parameters of concrete sample block for 28 days of curing

3. RBET BRI 28 RINFESH

251 T i B S 4 K715 (%) P B (MPa) PRI (%)
C50 0 69.84 ~0.0076695
C50 5 69.84 0.0009270
F—
C50 7 69.84 0.0017241
C50 9 69.84 0.1504268
C50 0 69.84 ~0.00598
C50 5 69.84 0.00293
it |
C50 7 69.84 0.00505
C50 9 69.84 0.00838

B AR B =S IN AR AR - b o ST T AR AR AR

Table 4. Test piece column

F 4. RE—RER

4 5] Hi's DxtxL Dit L/D 1, (MPa) F.. (MPa) AP IVE S

GK-1 219 x 8 x 750 27.4 3.42 373 - -
GP-1-0 219 x 8 x 750 27.4 3.42 373 69.84 131

F—4 GP-1-5 219 x 8 x 750 27.4 3.42 373 69.84 1.31
GP-1-7 219 x 8 x 750 27.4 3.42 373 69.84 1.31
GP-1-9 219 x 8 x 750 27.4 3.42 373 69.84 1.31
GK-2 273 x 8 x 750 34.1 2.75 373 - -
GP-2-0 273 x 8 x 750 34.1 2.75 373 69.84 1.02

St | GP-2-5 273 x 8 x 750 34.1 2.75 373 69.84 1.02
GP-2-7 273 x 8 x 750 34.1 275 373 69.84 1.02
GP-2-9 273 x 8 x 750 34.1 275 373 69.84 1.02
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i }E*Z‘Jﬂiiﬂlﬁ\?%iﬂwzqu s A VIVERTTIR, A AN TR R LA TR, f N IR, for iRt Ll O b 5

SEVRAEAR, BUEA for = 0.6Tfeur fou NSLTT VAU 3R FEFRAEAE o
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B2 AN RAE R, NAAEREEWE 4 PR, 85 R A # AR AT (DH3818-2)HEAT M
AR I RAE Sl R RLXS0A-1000 $7 28 AL A& AR AH A 1 A0«
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Figure 3. Test device diagram of the strain gauge

3. R ER

Figure 4. Schematic diagram of the position
4. BNERNETREE

3.3. MEBEREEREIAR

R 2y P A 2 B RO AEHE RIS 0L E, IR 30 KN/s HEAT DR I, 87 30 21 i A,
WIPFTC B R AT o 2 f 3R SN 3 e Ay B, B P 5 B (0 B R P B ISt LB o 2R
FREEIN, S iR G, (RN P AR A L S A /s A BRI R AT B, A RIS 45° R A
Sl e EOARIRON)E, ABITIR TN, HUa N P IS SRR L 2 45 HORIR AR

3.4. RWERNIE S AR

Table 5. Results of axial compression test

=5 HOZEREER

g Y LB SRR SR ENRIRIRK ERJERK (Nu-Nul) (Nu-Nu2)

ZHo A Nu AT Ns #.5 Nul /7 Nu2 /Nul /Nu2

GP-1-0 131 4849.9 4213.9 4749.1 7443 .5 2.1% —34.8%

GP-1-5 131 7267.5 4680.1 4749.1 74435 53.0% —2.4%
W

GP-1-7 131 6861.0 4461.2 4749.1 7443 .5 44.5% ~7.8%

GP-1-9 131 5334.4 43774 4749.1 74435 16.5% —28.3%

GP-2-0 1.02 RER 6615.2 - - - -
il

GP-2-5 1.02 FIEHR 7200.4 - - - -

e BTEIHRIRS], BRI ER M. Nul: ZERE LS — B TSI R AR )1 Nu2: 4%36) TR &R ).
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Figure 5. The relationship between the yield load and the ultimate load of the first set of specimens and the amount of ex-
pansion agent
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Figure 6. Comparison of experimental values and numerical simulations of concrete with diameter 219 and different expan-
sion agent parameters
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Figure 7. The relationship between the load of different expansion agents and the longitudinal strain and the circumferential
direction
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Figure 8. Relationship between different expansion agent dosages and different diameters and yield stress of concrete filled
steel tubes
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Figure 9. Fitting curve
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