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Abstract: Ultral-high-performance concrete (UHPC) encased concrete-filled steel tubes ( CFST) have ad-
vatages such as superior durability and high bearing capacity. Four CFST columns with varying eccentricity
and slenderness ratios were experimentally tested to examine their mechanical properties. Based on the test
results , the failure characteristics, load-deformation responses, ultimate eccentric bearing capacity, second-
order effects, and ductility were investigated. The results revealed that the incorporation of steel fibers sig-
nificantly reduced the failure degree of the outer UHPC, while the inner CFST offered the column speci-
mens good ductility. It was noted that the eccentric bearing capacity decreased markedly with the increasing
eccentricity , particularly in the range of 0—80 mm. Moreover, second-order effects had a substantial impact
on the eccentric bearing capacity, contributing up to 36. 5% of the total moment as eccentricity and slender-
ness ratio increased. The study’s findings were used to discuss the applicability of existing code provisions
for calculating the eccentric bearing capacity of UHPC encased CFST columns.
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Fig.1 Typical cross-section of UHPC encased CFST columns
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Fig.2 A schematic diagram of geometric sizes of specimens
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Table 1 Specimen parameters
e RS BXL/ Dxt/ e/ A, 1/ Sowe” Jouo” o ./
mm mm mm MPa MPa MPa %
1 UHPCCFST-1 200x1 600 100x4 0 27.7 384 95 140. 8 4612 0. 66
2 UHPCCFST-2 200x1 600 100x4 80 27.7 384 95 140. 8 412 0. 66
3 UHPCCFST-3 200x1 600 100x4 160 27.7 384 95 140. 8 412 0. 66
4 UHPCCFST-4 200x2 400 100x4 80 41.6 384 95 140. 8 4612 0. 66
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Table 2 Material properties of steels
LR W D/mm /mm d/mm f,/MPa f./MPa E./MPa 5/% i,
Q345 100 4.0 — 384.0 551.6 208 100 25.8 0.290
HRB400 $12 — — 11.56 394.7 557. 1 208 700 23.9 0.303
HRB400 b8 — — 7.98 384.3 548.5 206 800 22.4 0.300
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Table 3 Mix proportions of core C90 concrete  kg/m’
FroR o SR UHPC 9 20 53 % 2 I 3 3kt IR, 3% K BER BER P K ok
W, HEGER N 10~180 H, WL 4e ik K 2408
&4 UHPCRLHIL
Table 4 Mix proportion of UHPC kg/m’
e
KRR B kL Ko wkR e
120~180 H  70~120 H 40~70 H 20~40 H 10~20 H
859.5 257.9 343.8 74. 1 171.7 170.7 260.7 328.5 179 34.4 81.2 (1%)
RS REEL MRS b PY IR BE TP T IR 48, R TR BE B e i 10 ~

Table 5 Material properties of concrete
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UHPC 260 135.2 140.8  98.56 46 785.2  0.205
€90 220 90. 3 95.0 66.5 40185.3 0.201
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Fig.3 Schematic diagrams of loading devices

A I A A T YN A A R RO A R
TREE LIV A8 5 A 8 T UHPC (L8 £ mi, 445K
R0 B rh B B A R AR S B R & 1T 174 SR
RN VA A L I B K& S L R A 2 &
PR SRR J3E T A RS AL RS o 3 AR
R A B8 A% I I o5 A B R Al 4 AR 3 TR, OB
FOn R =z w4 AT O 2, DL 50 B0 R 4 R
Ge ARk ORI A AT SR R ARIE R 1
BEX A TN AT AR R B T A% 0 3k R
91 kN/min, H b5 0 H A7 88 T Al 06 {8 17 28 19
10% . WERNECRH i 508 Ma A X,
P FH 4 0 o 2, 43 A 482 Sy W BIR 7R 4R T 1
10% ,FF H #5 faf 2 min, 24 faf 2% 35 2 W4l & % 1 19
70% ~ 80% W} &% SJy (v o 45 1, i #%F 4 1 mm/min,
MR AT N R R E R T 80% , 5% X
TR EE 1 Rt 5 45 1k 3R 5

/EZB"EH‘

B4 Uk e v A R

Fig.4 Arrangements of strain gages on the oross section of the specimen
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under eccentric compression
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Table 6 Bearing capacity of specimens under eccentric compression
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Table 7 Second-order moments of specimens
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