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Abstract: In order to study the interface mechanical behavior of ultra—high performance concrete (UHPC) filled
square steel tube, 18 UHPC-filled steel tube specimens were designed for static push—out test, and the width—to—
thickness ratio, height—to—width ratio, and the compressive strength of UHPC were considered as main parameters.
The failure process and patterns, load—slip curves and bond strength of specimens, and the longitudinal strain of steel
tubes were analyzed. The results show that the specimens are intact after the test and there is no visible local buck-

ling on steel tubes, while some damage is formed around the edge concrete at the loading end. The load-slip curves
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are essentially the same at the loaded and free ends, and the curves are divided into two categories: weakened with a
clear peak point and strengthened without a clear peak point. The bond strength decreases with the increase of the
width—to—thickness ratio and height—to—width ratio. When the width—to—thickness ratios are large, increasing the
strength of UHPC can significantly improve the bond strength. The longitudinal strain at the loading end of the steel
tube is slightly larger than the value at the free end, which exhibits a negative exponent distribution along the height.
Based on the composition of bond strength, the expressions of interface friction stress and mechanical interaction
stress are determined by ignoring chemical adhesive force. The calculation model of bond strength for UHPC~filled

square steel tube specimens under two curing conditions are respectively proposed, and the theoretical results agree

well with the experimental data.

Key words: concrete—filled square steel tube ; ultra—high performance concrete (UHPC) ; push—out test; bond—

slip performance ; bonding strength
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Tab.1 The main design parameters of specimens

fEvis B WAPERAE LT R . e g ES
i P31 bxtxl/(mmxmmxmm)  BEHHES /MPa R it /%
A3.5-1 #oK 150x3.5%350 160 42.86 233 10
B3.5-1 #oK 150%3.5%350 140 42.86 233 10
€3.5-1 iR 150x3.5%350 120 42.86 2.33 10
A3.5-2 ok 150x3.5x480 160 42.86 3.20 10
B3.5-2 ok 150x3.5x480 140 42.86 3.20 10
(3.5-2 R 150x3.5%480 120 42.86 3.20 10
A6-1 oK 150%6%350 160 25.00 233 18
B6-1 #oK 150x6%350 140 25.00 233 18
C6-1 R 150x6X350 120 25.00 2.33 18
A6-2 ok 150x6x480 160 25.00 3.20 18
B6-2 ok 150x6x480 140 25.00 3.20 18
C6-2 R 150x6x480 120 25.00 3.20 18
A8-1 oK 150%8%350 160 18.75 233 24
B8-1 #oK 150%8%350 140 18.75 2.33 24
C8-1 R 150x8x350 120 18.75 2.33 24
A8-2 #oK 150x8x480 160 18.75 3.20 24
B8-2 #oK 150x8x480 140 18.75 3.20 24
C8-2 IR 150x8x480 120 18.75 3.20 24
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Tab.2 The mix proportion of UHPC

R (kgom™)

iRl FEA AT
Kike TER AIHERY ik hih 4ieb 7K GIESE . 7/ Sl T
A Hok 674 169 216 278 238 157 134.80 134 25.28 439
B oK 674 169 216 278 238 157 151.65 100 25.28 4.39
o gl 674 169 216 278 238 157 151.65 134 25.28 439
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Tab.3 Mechanical properties of UHPC

A P gg”fM’fp E}gﬁ‘%’f
A #oK 156 130
B Pk 135 17
C i 118 97

R4 MM AR

Tab.4 Mechanical properties of steel

RS IEJE t/mm f/MPa S/MPa E/GPa
35 325 406 210
6.0 339 392 210
8.0 396 448 200
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Fig.3 Specimens after push—out test
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Fig.4 Failure patterns of loading ends of specimens
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Fig. 5 Load-slip curves of specimens
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Fig. 7 AS-S, curves of specimens
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Tab.5 The bond strength of specimens

aE A35-1  B35-1  C35-1  A35-2  B35-2  (3.5-2 A6-1 B6-1 C6-1

FEAS IR P /AN 141 88 39 118 118 60 216 183 104
FhEEIRIE ¢ /MPa 0.80 0.50 0.22 0.47 0.47 0.24 1.23 1.06 0.60

& WL S /mm 2.63 1.13 1.14 1.27 1.61 2.24 1.65 1.73 2.40
ik A6-2 B6-2 C6-2 A8-1 B8-1 C8-1 A8-2 B8-2 C8-2
BRASWIRAT A P /KN 186 243 183 206 242 164 210 254 149
FhEE M 7 /MPa 0.75 0.98 0.74 1.19 1.40 0.96 0.86 1.04 0.61
FH45 TR S /mm 1.23 2.76 2.41 1.28 2.51 111 1.95 1.52 1.31
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Fig.8 The longitudinal strain distribution on steel tube surface
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