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Study on the Mechanical Properties of Concrete Members with Hybrid GFRP - Steel Reinforcement
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Abstract: Through pushover tests, this study investigates the crack propagation patterns, plastic hinge distribution
characteristics, and energy dissipation mechanisms of concrete members with hybrid GFRP bar - steel bar stepped configurations
under load, aiming to explore the seismic performance of GFRP — reinforced concrete composite structures. The results show that
the high strength and low elastic modulus characteristics of GFRP bars combined with the ductility advantages of steel bars can
promote the formation of multiple controllable plastic zones in the members, and the hierarchical evolution of multiple plastic
zones effectively delays the degradation of structural stiffness, the multi - level yield mechanism of the members is stable under
strong earthquake. The formation of multiple plastic zones in concrete members can be effectively regulated by the strategy of
Cascade cooperative reinforcement of GFRP bars and steel bars, and the length and reinforcement parameters of the cascade can
be reasonably controlled, it can increase the seismic performance of the cascade GFRP Bars + reinforced concrete members.
This reveals the enhancement path of cascade reinforcement on the mechanical properties of concrete members, and provides an

important reference value for the improvement of the seismic theory system of new composite structures.
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Table 1 The step reinforcement parameters of each specimen
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g ! <900 4416 Wi +4414GFRP 1.31 0.97
2 900~2600 416 Mk .31
1 <400  4¢14GFRP +10$10GFRP L3t
C 2 400~660 4pl4GFRP +6410GFRP 1.31 0’ 7
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1 <640 4¢14GFRP +10$10GFRP 2.26
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3 1300~2600 4414GFRP 0.97
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Reinforcement model of each specimen
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Fig.2 The curve of moment curvature of each specimen

2.3 A TN

E D ORI R N RF R LA R YN D)
B BEIR I, XS H A B XA IR B o 31 F
AL B HIC B er 2 — 7 8 il 48 5 B0 ) AR

Peo XJEM T AL B 1 C U TCA I8 B AR
GFRP fify; fF D XA GFRP fifj, HAIRRAGR . X
PFE AR, e KRBT RRAR, HA IR XA
JEECN AR . MR E T - LR AN 3,



2 14 PMELSE . GFRP fify + B3 Be B X R EE LA 1F 0 =P ERERFE

= A
—— kB
- 1 C
-0 i D
—o- M E

1 1 1
0 50 100 150 200
£ #/mm

B3 Hilfad - BTk

Fig.3 Toad - displacement curve of each specimen
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Fig. 4 Formation of plastic zone of each specimen
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