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Experimental study on tensile properties of steel plate composite
blind bolts as rebar mechanical connectors
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(1. School of Civil Engineering, Chang’ an University, Xi’ an 710061, China;
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Abstract: In order to achieve pull-through of transverse rebar of one-way precast slab to form two-way slab without
wet operation or welding, considering the operability and efficiency of construction, steel plate composite blind bolts
as rebar mechanical connectors were proposed. To study the tensile properties of the connectors, a monotonic
tensile test was performed on 22 specimens. The research parameters were steel plate strength, number of bolts,
pre-tightening force, and anchorage length, and the failure form, ultimate bearing capacity, load - displacement
curve, and deformation capacity were investigated. Research results show that there were two failure modes of the
specimens including fracture and pull-out of rebar. For the quenched and tempered 45" steel cover plate, the
critical anchorage length of the reinforcing bar of the connector was between 2d and 3d. When it was less than the
critical anchorage length, the rebar experienced scraping plough type pull-out; when it was larger than the critical
anchorage length, the rebar would fracture. When the number of the connecting bolts was four, the specimens
realized equal-strength connection of rebars. With the decrease in the width of the connecting cover, the critical
anchorage length increased. Under the same anchorage length, the tensile strength of the joints increased with the
increase in the pre-tightening force of the bolts. For the Q460C high-strength steel cover plate, the failure modes
were deformation of the tooth nails and pull-out of the rebar. Under the same experimental conditions, the failure
modes of the specimens with ribbed bars and rounded steel bars were the same. The formula for calculating the
tensile bearing capacity of the proposed connector was proposed, and the analytical values agreed well with the
experimental results, which could provide references for relevant design and research.

Keywords: precast structure; rebar mechanical connection; high-strength bolt; equal-strength connection;
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Tab.1 Material properties
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Tab.2 Main parameters of specimens
il WIS A W AR/ mm L,/mm EBEME FEE T/ (Nom) S RRE
LSA -1 4 HRB400E 40 x50 x 10 20(2d) 45* 75 WA
\ LSA -2 4 HRB40OE 60 x50 x 10 30(3d) 45* 75 BIVGEALT
LSA -3 4 HRB400E 80 x50 x 10 40(4d) 45* 75 LR
ISA -4 4 HRB40OE 100 x50 x 10 50(5d) 45* 75 BIVGEALT
LSB -1 6 HRB400E 60 x50 x 10 30(3d) 45* 75 GIVGEALT
B LSB -2 6 HRB400E 80 x50 x 10 40(4d) 45* 75 GIVGEALT
LSB -3 6 HRB400E 100 x50 x 10 50(5d) 45* 75 GIVGEALT
LSC -1 4 HRB400E 60 x40 x 10 30(3d) 45* 75 e
C LSC -2 4 HRB400E 80 x40 x 10 40(4d) 45* 75 SRS
LSC -3 4 HRB400E 100 x40 x 10 50(5d) 45* 75 BB
1SD -1 4 HRB40OE 60 x50 x 10 30(3d) 45* 85 BIVGEALT
D LSD -2 4 HRB400E 80 x50 x 10 40(4d) 45* 85 A7 L
ISD -3 4 HRB40OE 100 x50 x 10 50(5d) 45* 85 BIVGEALT
LSE -1 4 HRB400E 60 x50 x 10 30(3d) 45* 65 AR
E LSE -2 4 HRB400E 80 x50 x 10 40(4d) 45* 65 AR
LSE -3 4 HRB400E 100 x50 x 10 50(5d) 45* 65 BRHR
LSF -1 4 HRB400E 60 x50 x 10 30(3d) Q460C 75 AR
F LSF -2 4 HRB400E 80 x50 x 10 40(4d) Q460C 75 R
LSF -3 4 HRB400E 100 x50 x 10 50(5d) Q460C 75 AR
1SG -1 4 HPB300 60 x50 x 10 30(3d) 45* 75 BIVGEALT
G 1SG -2 4 HPB300 80 x50 x 10 40(4d) 45* 75 LR
1SG -3 4 HPB300 100 x50 x 10 50(5d) 45* 75 BVGEALT
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Fig.3  Setup of tensile test
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Fig.4 Failure modes of specimens
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Tab.3  Comparison between calculated strength and measured

strength of mechanical splicing

} IR AE AR I/ T EAE
FFARS Fp/kN F,/kN (Fp/F“)
LSA -1 47.2 51.2 0.92
LSC -1 48.8 52.8 0.92
ILSE -1 40.7 42.5 0.96
LSE -2 50.1 46.6 1.07
LSE -3 53.5 47.5 1.12
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