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Abstract: To investigate the factors influencing the mechanical performance of precast spliced slotted ultra-
high performance concrete (UHPC) columns under eccentric compression, two fully cast UHPC columns and four-
teen precast spliced slotted UHPC columns were tested under axial or eccentric compression loading with different
splicing forms, different eccentric compression directions, and different eccentricities. The influence of splicing

forms, eccentric compression directions, and eccentricities on the static performance of the specimens is analyzed
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by investigating the ultimate carrying strength, failure modes, and axial and lateral deformation capacity. The results
indicate that steel fibers can prevent premature cracks of UHPC and enhance the deformation capacity of the speci-
mens, but the precast spliced slotted UHPC columns exhibit significant brittle failure characteristics under axial and
eccentric compression load. In this experiment, the failure modes mainly divide into the compression failure mode
for small eccentricity and tension failure for large eccentricity. The columns with different splicing forms and eccen-
tric compression directions have similar behavior under the same eccentricity. The ultimate carrying strength of pre-
cast spliced slotted UHPC columns decreases with the increase of eccentricity under the same section dimension and
reinforcement ratio. Finally, the limitations of the current Chinese codes are pointed out qualitatively by comparing

the experimental ultimate carrying strength with the theoretical values by referring to the current Chinese codes. The

test date in this paper can provide a reference for precast spliced slotted UHPC column design.

Key words: precast spliced slotted UHPC columns; axial compression; eccentric compression; compression

test; ultimate capatity
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Fig.1 Sketch map of precast spliced slotted UHPC columns
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Fig.11 Load-displacement curves of specimens under the same

24681012

splicing form

32 HEH-MEREXR

38 A TE DL 52 TR SZ B0 A S L TR 1/4 8
T AL | R AT B A S AL RS T, AT O R
FA N 2 ST T PN B 1 e AR AR A5 B IR

T AT P4 W A P AN S Bl U BB, Q3R 5 BT L e Ah
AT A5 B U 52 AR VAR 155 0 1) O 08 B 0 A
RS WHEHEMIEERENEZERE O

Tab.5 Peak deflection and practical eccentricity

of failure section

BUEAFR RO /mm IEEEERE /mm SEBR Lo /mm
R-$-3-p 5.17 37.67
[-S-3-P 5.18 37.68
32.50
R-W-3-P 4.63 37.13
I-W-3-P 6.67 39.17
R-S-6-P 7.04 72.04
1-S-6-P 7.19 72.19
65.00
R-W-6-P 8.53 73.53
I-W-6-P 9.77 74.77
R-S-9-P 9.95 107.45
1-S-9-P 8.96 106.46
97.50
R-W-9-P 14.48 111.98
I-W-9-P 12.53 110.03
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Tab.6 Experimental and theoretical ultimate carrying

strength of specimens under axial compression

NG IKIE /KN HHSMEAN RIS/
R-0-1 5112 5507 0.93
1-0-1 5504 5507 1.00
R-0-P 4020 5507 0.73
1-0-P 4754 5507 0.86
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Fig.17 Cross section stress of specimens under

eccentric compression
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Tab.7 Experimental and theoretical ultimate carrying

strength of specimens under eccentric compression

BB B0 B AN e,

wran W el el meE W

k kN B kN B
R-S-3-P 3801 4020 0.95 3424 1.11
1-S-3-P 3981 4020 0.99 3424 1.16
R-W-3-P 4002 4020 1.00 3424 1.17
I-W-3-P 3299 3350 0.98 2479 1.33
R-S-6-P 2 949 2969 0.99 2491 1.18
1-S-6-P 2 506 2969 0.84 2491 1.01
R-W-6-P 2447 2969 0.82 2491 0.98
I-W-6-P 1822 1848 0.99 1264 1.44
R-S-9-P 2120 2082 1.02 1459 1.45
1-S-9-pP 1835 2082 0.88 1459 1.26
R-W-9-P 2034 2082 0.98 1459 1.39
[-W-9-P 1116 964 1.16 675 1.65
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