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Experimental study on shear capacity of steel-basalt fiber composite

bar(SFCB) reinforced concrete beams

FAN Xuhong', NI Lin', QIN Weihong®, XIE Peng®. ZHANG Sibo*
(1. Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, Jiangsu, P. R. China;
2. Key Laboratory of Concrete and Prestressed Concrete Structures of the Ministry of Education; National Prestress

Engineering Research Center, Southeast University, Nanjing 211189, P. R. China)

Abstract: The steel-basalt fiber composite bar (SFCB) has the advantages of the ductility of steel bar and
the corrosion resistance of basalt fiber, and has significant secondary stiffness as well. However, SFCB's
elasticity modulus is lower than that of the steel bar. The application of SFCBs as longitudinal
reinforcement bars enables the flexural properties of concrete members to present secondary stiffness, but
the shear capacity of the members will be reduced, compared with that of steel reinforced concrete beams.

In this paper,four-point loading experiment of the beams longitudinal reinforced with SFCBs were carried
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out, taking the following variables of the specimens into consideration: the type of longitudinal

reinforcement, and the shear span ratio. The influences of the above variables on the shear failure modes,

the development of diabonal cracks, and shear force capacity of the above concrete beams were analyzed and

summarized in detail. The research revealed the following three main results: the failure modes of the SFCB

beam were mainly described as diagonal-compression failure, shear-compression failure and atypical shear-

compression failure; the shear force capacity of SFCB beams was lower than that of steel reinforced beams;

the diagonal cracks of SFCB reinforced beams were wider than those of steel reinforced beams. Based on the

truss arch model, the shear force capacity formula of SFCB beams is derived. The calculating results of the

formula agree well with the experimental ones with fairly applicability and safety.

Keywords: steel-basalt fiber composite bar (SFCB); shear bearing capacity; experimental research; failure

modes; crack development
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Table 3 Mechanical performance index of steel bars
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Mg HAA/mm N "
#/GPa  J&/MPa i /MPa
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Table 4 Mechanical performance index of the concrete
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Table 1 Test parameters of the beams

W L/mm A ZHHH | K L/mm A ZH
Sl 800 0.91 2S10B17 S9 1500 2.50 3S10B85
S2 1200 1.52 2S10B17 S10 1500 3.00 3S10B85
S3 800 0.91 3S10B39 D1 800 0.61 3¢ 22
S4 1200 1.52 3S10B39 D2 800 0.91 3¢ 22
S5 800 0.61 3S10B85 | D3 1200 1.52 3¢22
S6 800 0.91 3S10B85 D4 1500 2.00 3¢ 22
S7 1200 1.52 3S10B85 D5 1500 2.50 3¢ 22
S8 1500 2.00 3S10B85 D6 1500 3.00 322
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Table 2 Mechanical performance index of SFCB bars
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Fig. 2 Shear failure modes of the beams with SFCB bars
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Fig. 5 Load versus the strain of longitudinal bars
3.4 BYELEEMmAE S

Kl 6 AN IR A7 /1455 E 7 1 400 T 2R Y 32 B 7K
BN HHE LRI, Hi, D RN IR &+
PR A, ST, S2 F oS3 4 At R YA
3S10B85.3S10B35 1 2S10B17 Ay SFCB JR%E 1 424K
4.,

00 05 10 15 20 25 30 35
A

Eo6 RHIHREH-WEBELXR
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Fig. 13  Shear failure modes of the longitudinal bars
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Table 6 The dowel action of the different longitudinal

bar in bending and shearing

7 ZHY\ S Sv/Mpa Va/kN Vi /EN
S1~S2 2S10B17(15) 206. 95 73.14 1. 54
S3~S4 3S10B39(19) 167. 94 142. 84 3. 38
S5~S10 3S10B85(22) 151. 53 172. 81 4. 86
D1~D6 3¢ 22 336. 40 383. 63 14. 27
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Fig. 14 Schematic diagram of the bending

part of longitudinal bar
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Fig. 15 The result of k values of SFCB beams and reinforced

concrete beams from regressive calculation
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Fig. 16 Diagonal cracks of the beams with SFCB and steel bars
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Table 7 Measurement results of the diagonal cracks angles

T 7S

— -

e if o/ () s B @/ ()
Sl 46. 2 S10 51.3
S2 49.5 BIfE 47.2
S3 42.8 D1 42.3
S4 50. 5 D2 38.5
S5 45.7 D3 38.0
S6 47.3 D4 36.3
S7 49.7 D5 41,2
S8 46.3 D6 39.7
S9 43.0 ¥IE 39.3
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Table 8 Comparison of shear capacity of beams between

experimental values and calculated values

% p/mm  h/mm A Veal/EN Ve /KN Ve / Ve
S1 150 250 0.91 110 152. 50 0.72
S2 150 250 1.52 85 89. 00 0. 96

S3 150 250 0.91 119 158. 00 0.75
S4 150 250 1.52 117 117. 50 0.99
S5 150 250 0.61 155 188. 50 0.82
S6 150 250 0. 91 150 191. 00 0.79

S7 150 250 1.52 132 140. 00 0. 95

S8 150 250 2.00 106 101. 50 1. 04
S9 150 250 2.50 89 59. 00 1.50
S10 150 250 3. 00 77 70. 00 1. 10

D1 150 250 0.61 206 242.50 0. 85
D2 150 250 0.91 195 238.50 0. 82
D3 150 250 1.52 163 181. 00 0. 90
D4 150 250 2.00 126 130. 00 0. 97
D5 150 250 2.50 110 100. 00 1. 10

D6 150 250 3. 00 99 88.50 1.12
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