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Study on the axial compression performance of UHPC short columns restrained
by high-strength square steel tubes

ZHANG Hanwen, OU Zhijing, WEI Jiangang
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract ; The effects of steel yield strength, square steel tube thickness and UHPC strength on the axial com-
pression performance of UHPC short column restrained by high strength square steel tube were analyzed by u-
sing general finite element software ABAQUS. Firstly, ABAQUS was used to conduct calculations for the exist-
ing confined concrete test of ordinary steel tubes, and the results were basically consistent with the test values.
On this basis, the UHPC short column model of high-strength square steel tubes was established, and the
change characteristics of load-displacement curve and load-longitudinal strain curve of components under dif-
ferent parameters were compared. The research shows that concrete strength has little influence on the initial
stiffness of components, but the increase of concrete strength reduces the collar coefficient of components, in-
creases the slope of the downward section of the work curve, and decreases the ductility. The increase of the
yield strength of steel pipes can greatly improve the ductility of the components, but it has little influence on
the ultimate bearing capacity. The strength of core concrete is the major factor that affects the bearing capacity
of UHPC short column restrained by high-strength steel tubes. Since steel tubes do not bear longitudinal load
directly, and it only affects the material performance of the concrete, steel tube restrained concrete should be
regarded as a kind of concrete.
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Fig.1 Finite element diagram of the specimen
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Tab.1 Parameters of the test mode

W5 LS/ S BEBE AR (N, -N)
(D -t) mm MPa MPa N,/ kN fEN,/kN N,

BR133-4.5 400 330 121.4 2 100.0 2 384.3 0.135
BR133-6 400 318 120.5 2 494.2 2 569.0 0.029

BR133-8 400 325 121.4 288 8.5 2 997.0 0.037
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Fig.2 Load-displacement curve of Model 133—4.5
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Tab.2 Effects of concrete strength

B/ v f/ [
mm mm MPa MPa

N, /kN

STCC-1 150 3 460 120 0.312 0.075 2 695.86
STCC-2 150 3 460 140 0.268 0.075 3 061.89
STCC-3 150 3 460 160 0.234 0.075 3 425.23
STCC-4 150 3 460 180 0.208 0.075 3931.6
STCC-5 150 3 460 200 0.175 0.075 4200.25

x3 WIEREER M
Tab.3 Effects of yield strength of the steel

VA 4
G5 B & ’ $ a N, /kN
MPa MPa
STCC-6 150 3 235 120 0.159 0.075 2 590.75
STCC-7 150 3 345 120 0.234 0.075 2 666.73
STCC-1 150 3 460 120 0.312 0.075 2 695.86
STCC-8 150 3 550 120 0.373 0.075 2 724.45
STCC-9 150 3 690 120 0.468 0.075 2 768.44
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Tab.4 Effects of steel content

VA 4
Gt B it $ a N, /kN
MPa MPa
SICC-1 150 3 460 120 0.312 0.075 2 695.86
STCC-10 150 4 460 120 0.425 0.099 2 704.62
STCC-11 150 5 460 120 0.577 0.130 2 724.56
STCC-12 150 6 460 120 0.666 0.148 2 755.51
STCC-13 150 7 460 120 0.794 0.175 2 788.52
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(1) 3R B (0A)

Tr 3 — o 7 1 42 76 M i 52 0F L) AR Ak, A
LR R AT 85% ~90%

W BCNE T 162 552 71, WA 5% 0 IR B
+ Z RS 1A, X B BE S 2 SRR
s, I HLZREE 7O IR R

(2) BHIRPERT B (AB)

TER AT 2 A E ] T D TR S+ e e (1
M T B HE 0 29 AR T, A 1 0 B AR DL ik
SR B fr 25, 9 B0 A X R B8 - 19 B i 1 R
T NI (R R RS A €L\ SR u kK 2D

SR ST, S RN 29I UHPC Al PR REIT 5T 317
AL,
(3) far#k FFEBL(BC)
B 1 Ry 2% — 5 B 2R (PR (LA, RA 1 Hh 4

BRSO U IR 1 AN R R TREE T
TEUR ) MRS K, B e 2k 1 R EC . IR A
A 1) 1A T e AR A T AR T R A K
5 R B, R RE I BRA%., R TRH
TR R A Y ey R — R i A L A
LI UHPC 5 AT 9y 45— 7% 1 22 far 280 e B
G AT A 2 A5

(4) WERILF B (CD)

IS i 2 — 137 7% 1 2 750 47 748 2% , B0 M T 1 ik
A, B9 PR ) 7 AR 3 K R B AN XA X TR
T WA ] CE TR T AR RE 1 B TR E
2.2 B0 REE TN E R - R AT £R AT
221 BETEEHYHE

EI5 4 S B UHPC 58 5 11 /35 58 7 8945 29 R
UHPC S FEAlCofr 280 T 1R g - A2 T4 ( f, =
460 MPa, t =3 mm), &5 WIXRELH | bl 1Bt +
5o ) A R W IR A AT ) ELER BB i T
WA 2 IR BE A B 1 A, AR R O TR B
B, SRR A 254 AN TR EE R
SEAT R RE Y 0 1 FE

250

o/MPa

1 1 1 1 J
0.00 0.01 0.02 0.03 0.04 0.05
&

5 A[E)REE 1 0R BE RO R R - R 3R i 2k
Fig.5 Stress-strain curves of components with

different concrete strengths
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Fig.8 Load-displacement curves of different

concrete strengths
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