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Fig. 3. GFRP tested materials: a) compression specimens and
b) tension specimens.
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Fig. 4. Adhesive tested materials: a) tension specimens and b)
shear specimens.
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Test Testing Length Width Height Thickness
specimen method (mm) (mm) (mm) (mm)
Cubic Compression 100 76.2 76.2 6.35
Sheet Three pomt 200 30 - 635
bending
Box Three point 340 76.2 76.2
g 6.35
profile bending
Tension Direct 180 40 -
. - 6.35
specimen tension

Table 2. Geometry properties and test procedures of GFRP.
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Deck Number Using Deck
Label of GFRP -Cold length
profiles form (m)
Channel
Dl 3 No 0.8
D2 3 No 1
D3 4 Yes 1
D4 5 Yes 1.5

Table 1. Parameters of the deck specimens.
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Fig. 1. Deck specimens: a) D1, b) D2, ¢) D3.
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Fig. 2. Setup of D4 specimen.

4y oV oY
sslizal Cilis glaad o ol gl GFRP la Lo, 5
s rdo e Jold sdd oslial il ooy oy Sl 02
sdins Old 5 eeled choys Vo MEKP IS AYY 2l

shls 5 ey St37 EIBIEESI N Gyl


http://dx.doi.org/10.22034/23.2.5
https://mcej.modares.ac.ir/article-16-59726-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-18 ]

[ DOI: 10.22034/23.2.5]

\\c'\‘JLw/Y AJL‘».'Z 6},‘.&}%0)‘5.:

CJL;J} L;ALQJ“ J’l) ‘_;L‘hu:;u B Sl 034 4;'.;9.3 B JS.A LEL«'A
el ol S3 ek plnil (glatules]

o4 4w o palo3Ta ) oY oY
ASTM 3kl 4 a5l s & gad gy e 2
Flas e Slasie O3l cady sl [40-38]
iy Jols O 6sei Sl ol sls (bl GFRP
e e Yoo Usb @ Lol 1 e 45 (ol 035 GFRP
035 GFRP b5 st 15 505 4500 SO el 0 0y
Clascie ol o Ls YO Ll 4505 OF Jyb 45 ol

ol o 313 OLES (F) s 53 alesT IS5 0 5 e sad

(Mm) plaads an st Slads god slal ¥ J gl

Specimen Thickness Width Height Loading
span

Box 635 762 762 220

profile

GFRP o35 » _ -

sheet

Table 3. Dimensions of three-point bending test setup (mm).
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Fig. 5. Loading GFRP specimens: a) compression, b) flexural,
and c) tension specimens.
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Fig. 7. Results from three-point bending tests of GFRP profile.
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Fig. 8. Results from three-point bending tests of GFRP sheets.
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Table 4. Fracture energy of GFRP profiles (m]/mm?).
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Table 5. Mechanical properties of GFRP profiles (MPa).
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. ) ) Experimental f Experimental | Numerical Experimental | Numerical
Weight Bending stiffness force oree stiffness stiffness
Deck (k g ) (D p P energy energy
label a , u by range range dissipation dissipation
m x 10°(N.mm? kN (kN)
( ( ) (k) (kN/ mm) (kN/ mm) (k) (k)
Dl 38 9.4 76.4 79.1 8.4-2.1 6.3-1.8 2 1.8
D2 34.78 9.4 116.7 120.4 10.3-1.8 8.4-1.8 2.7 2.8
D3 61.29 220 211.4 205.1 14.7-4.4 10.5-3.9 4.8 4.9
D4 63.16 250 170.7 182.9 11.7-5.3 11.1-3.4 53 5.6
FEDIS 49.45 203 - 110.54 - 6.8-1.1 - 2.9
FED2S 5435 219 - 160.58 - 24.4-1.08 - 5.2
FED3W 36.94 12.4 - 125.45 - 8.61-1.23 - 2.8
FED4W | 53.75 15.667 - 119.32 - 6.4-1.5 - 3.1
Table 7. Details of experimental and numerical results.
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Fig. 17. Force-displacement curves of deck specimen D3.
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Fig. 15. Force-displacement curves of deck specimen D1.
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Abstract

In recent decades, new materials have had widespread applications in the construction industry. In the present
research, a steel-FRP flooring system is proposed and tested. The implanted experiments are performed in two
sections: at first, tests of constituent materials used in composite decks are done, and then full-scale tests of
hybrid composite decks are performed. Mechanical tests, including three-point bending, compression, and
tensile tests of GFRP profiles, tensile tests of steel plate, shear, and tensile tests of epoxy adhesives, are done
with the aim of reaching mechanical properties. Next, flexural tests on four decks are performed. The main
variables considered are the length of composite decks, the cold-formed steel channel effect, and the number
of GFRP profiles. In examining the composite decks, the fracture between cohesive layers was observed, and
damage localization and fracture in profiles occurred. It found that the use of the steel plate increases the
stiffness and load-bearing capacity of the decks. The primary failure mode in the experimental work was
deboning between profiles and adhesive fracturing in the decks without steel plates. In the decks which are
used steel channels, the complete composite action of the structure was observed, resulting in suppressing the
debonding phenomenon. The decks with cold-formed steel channels exhibit higher reliability as a result of
their ductile behavior. After the tests of composite decks, the composite decks were modeled in the Abaqus
software, and the results of the experiments and simulations were compared together. The results of numerical
analysis have good agreement with experimental data.

Keywords: Hybrid Composite Decks, FRP Composites, Composite Structures, Experimental Evaluation,
Finite Element Analysis, Nonlinear Analysis.
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