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Evaluation of Shear Strength for Reinforced Flat Plates
Embedded with GFRP Plates
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Abstract

In this study, The purpose of this study is to experimentally investigate the shear behavior of reinforced flat plate embedded with
GFRP(glass fiber reinforced polymer) plate with openings. The GFRP shear reinforcement is manufactured into a plate shape with
several openings to ensure perfect integration with concrete. The test was performed on 7 specimens. the parameters include the type

of reinforcement and amount of the shear reinforcement.,

From the test, we analysed the crack, failure mode, Strain,

load-displacement graph. a calculation of the shear strength of reinforced flat plate with GFRP plate based on the ACI 318-11 was
compared with the test results. The results of the experiment indicate that GFRP plate is successfully applied as a shear

reinforcement in the flat plate under punching shear.

Keywords - shear reinforcement, flat plate, glass fiber reinforced polymer(GFRP), shear strength.
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Fig. 2 Schematic View of a flat plate reinforced GFRP
plates
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Table 1 Material properties

Diameter Tensile Modulus of
(o) Strength Elasticity
(MPa) (GPa)
Tension bar
Column bar 22.2 500 200
Stirrup 9.5 400 200
GFRP - 480 50
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Fig. 3 Plan view of the slab specimen
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Table 2 Characteristics of specimens

slab dimension Shear reinforcement characteristics
Amount of S
, slab . .
Specimens I size C h d f, or fp, A, or A; |reinforcement reinforcement
P (Mpa) (mm) | (mm) | (mm) | (Mpa) (mm? | A%, or | (mm) type
(mm)
A4, f,(kN)
C — - — — —
S-1 1200 480 69 | 0.5d .
Stirrup
S-2 2000 250 1700 680 69 | 0.5d
G-1 21 x x 180 138 1000 480 38 | 0.3d
G-2 2000 250 640 307 69 | 0.5d
GFRP
G-3 512 246 95 | 0.7d
G4 384 184 138 d

Specimens notation - S-1

S : Type of shear reinforcement(C : No shear reinforcement, S : Steel stirrup, G : GFRP plate)
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Fig. 4 Cross-sectional view of the slab specimen
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Fig. 7 Crack patterns on slab tension side
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Fig. 8 Crack patterns after saw cut
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Fig. 9 Strains in tension reinforcing bars at peak load
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Fig. 11 Load-displacement curves
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Table 3 Test results

Specimens Displacement Vea Ve VoV
(mm) (kN) (kN) vt Ted

C 8 327 406 1.24
S-1 12.23 489 637 1.30
S-2 15.48 572 780 1.36
G-1 16.66 561 879 1.57
G-2 12.05 459 694 1.51
G-3 10.32 429 562 1.30
G4 8 398 382 0.96
Average ratio 1.32

Standard deviation 0.18
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