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Experimental study on basalt fiber modifying HSCC columns
under eccentric compression

Wang Jun, Bai Xueshi, Xue He
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, P. R. China)

Abstract: In order to study the improvement of high-strength self-compacting concrete (HSCC) slender
column after adding basalt fiber, ten HSCC slender columns in a slenderness ratio of 6 were designed for
eccentric compression test, based on the parameters of basalt fiber volume in 0.1% and 0.2%, length in
15mm and 30mm. The results show that the addition of basalt fiber can significantly improve the stress
performance and ductility of HSCC columns under eccentric compression. The cracking load of large and
small eccentric compression members is increased by 20.7% and 11.8% respectively, and the maximum
increase in ultimate bearing capacity is 18.2% and 16.7 % respectively. During the compression of large and
small eccentric members, the addition of basalt fiber has a remarkable impact on the concrete strain
corresponding to its stress peak. When the maximum ultimate bearing capacity is reached, the maximum
tensile and compressive strains are reduced by 25.0% and 15.0%; when the large eccentric compression
specimens reaches the ultimate bearing capacity under the action of basalt fiber, the maximum deflection in
the mid-span increases by 7.6 %, which improves the member’s deform-ability while has no big deflection

effect by the change of fiber length and volume content.
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Table 1 Parameters of specimens

RS AR/ Y KE/mm WA mm
Z1E6B0 0 120
Z2E2B0 0 40

Z3E6B1L15 0.1 15 120
ZAE2BIL15 0.1 15 40
Z5E6B2L15 0.2 15 120
Z6E2B2L15 0.2 15 40
Z7E6BIL30 0.1 30 120

gkl
RS BRI/ % KIE/mm WIROHT mm
Z8E2BIL30 0.1 30 40
Z9E6B2L30 0.2 30 120
Z10E2B2L30 0.2 30 40
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Fig.1 Labeling rule of specimens
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Table 2 The mechanical properties of steel bars

Jet e 3 JBE UL o

e e 5 B / HrhLag B/
K . 41 S 1 () /
ok MPa F-H{E/ M FHE
MPa MPa
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HRB400(C8) 401.8.,403.2 402.5 540.8.541.4 541.1
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Fig.2 The reinforcing bars of the specimen
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Table 3 Benchmark mix proportion of concrete
(kg * m %)
b K BB w e K Ul K

428.5 61.2 122.4 770.3 882.2 140.0 12.2
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Table 4 Performance indexes of cement

% FR AT 4 14 80 6 J5 T iy A% o 288« 5 £ 4 0k -
AN TR 5 BE 8 455 £ IS i) 28— $9 B0 Y1 5K 30 SR 45 Ao
30X IO FR) 7 TR A S 2R B T Je 1 00 45 D 3 AR
UR o A5 1k SR BG5S R 27 iR 25

| | e
T o

o
Pitsit —of ’
< |
o |
ng | |

i%’—d | |

BELE I ] /min YL I/ MPa YLk i/ MPa
vk 2t 3d 28 d 3d 28 d
175 241 21.8 42.7 4.6 7.7

RS ZERAEFEYMEHFMEREIER

Table 5 Physical and mechanical properties of basalt fiber
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Table 6 Concrete strength and liquidity index
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PO 58 5/ VIR
55 -4t/
MPa mm
MPa

C60/B0 67.1.66.3.67.0 66.8 739
C60/B1L15 77.9.78.5.76.7 77.7 722
C60/B11.30 70.6.69.8.69.6 70.0 717
C60/B21.15 72.4.74.5.71.2 72.7 694
C60/B21.30 68.9,67.8.69.1 68.6 680
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Fig.4 Layout of measuring points
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Fig.5 Failure mode of compression
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Fig.6 Load-strain curve of the steel bar
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Table 7 Measured result of large eccentric compression members

. T 24 3 T Ty e B 288 *liﬁﬁj’a?ﬁ Vr%fﬁﬁﬁ
P./kN P./kN IR/ Pi/kN
Z1EsB, 87 523 419.0
ZsEsBiLus 105 20.7 618 18.2 487.6
ZsEsByLis 103 18.4 568 8.6 456.3
Z7EsBiLso 96 10.3 557 6.5 439.0
ZyEs By Ly 101.9 17.1 553 5.7 430.4
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Table 8 Measured result of small eccentric compression members
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Fig.7 Variation trend of cracking load
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Fig.9 Stress-strain curve of eccentric compression members
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