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Abstract

Composite material wastes, particularly glass fiber reinforced epoxy (GFRP)
waste, represent a growing environmental challenge due to the difficulty of
recycling thermoset polymers using conventional methods. This study
investigates the effect of incorporating ground GFRP waste on the
compressive strength of cement concrete through a structured experimental
program conducted in two main phases. In the first phase, GFRP waste was
used as a partial replacement of cement by weight, while in the second phase
it was added to the concrete mixture while maintaining a constant cement

content.

A reference concrete mix with a cement content of 400 kg/m® was prepared,
and GFRP waste was incorporated at proportions ranging from 0% to 12.5%.
Compressive strength tests were carried out on cubic specimens at curing
ages of 7 and 28 days in accordance with relevant standards. The results
indicated that low GFRP waste contents, particularly at —-%, resulted in
comparable or slightly improved compressive strength compared to the
reference mix, especially when the cement content was kept constant.
However, higher replacement or addition levels led to a noticeable reduction

in compressive strength.
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The findings of this study demonstrate the potential feasibility of utilizing
limited amounts of GFRP waste in concrete mixtures without significant
deterioration in mechanical performance, offering an environmentally
sustainable approach for recycling industrial composite waste in construction

applications.

Keywords: Cement concrete, GFRP waste, epoxy, compressive strength,

sustainability.
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REF 0 8 0 36.3  4.00
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L2 2.5 17.7 28.7 Juls
L3 5 15.5 20.4 ahry
L4 7.5 12 17 Juls
L5 10 - 17.1 Julss
L6 12.5 - 15 Jales

REF 0 17.6 28.8 Cud

118



A gl g Apilaast) danigh) o glad) duides oaes daaly Al

TAY sl se 0 Bl e 0 gl dd 2026 plc 5 s 48 o)
LJ1 0.5 12.47 24.4 s
LJ2 2.5 18.5 20.98 W,
LJ3 5 11.3 22.75 s
LJ4 7.5 10.41 15.46 s
LJ5 10 12.5 16.74 s
L6 | 125 8.6 14.6 i
L2J’ 2.5 19.85 29.4 s

L 28 57 xie cilimll Blaai) daglie a8 (3)Js2n
: AdBlially il

Clilie Azl o A yaall Aplupal) lalall Lluad) doglie chlial o Jias ek
Sl ) e maaly S5 5 (GFRP Waste) Lalajll iVl acaall S

Al e i) 30T Aalal) s o oalal OS850 138 adieys (il Al
Adalally 45l Jalady) daglie il cpuad ) ol Acaddia) ALYl Cans of gl cuy
2857 ree die Aosliall o ol clals G cciian) S cpi Ala 8 Lali (e yal)
disiad) Jah Laall el sty A W ol ) gl s giahs e

-

i)

119



Lliaiy) daglia e (GFRP Waste) Lala 1) CiliL ac tall oS gu) clilia aladin) pfl

Lceny) Al Al

die Lasads chaliai) doglie 3 Ussale Lalias) dadiyal) d8lial) Cou Copelal (Jiladl) o
Adldia) abayly cdiliad) saldly chiawy) dime o ol Chaa Ao cCulaud) dgaS Julis

Aslwall Jah cile ) O
i (gsine Cipfl gy B3 gane Aty GFRP cililie Aila) of Sliie) oSy ¢ Lo e 2y
Lo e liall caldlad) (pa 33Ny SolSaadl oY) G 0l el laelss Ll Hla Jics

Alpal s o bl 500 e Al ST A8l Jsla sad aagill acy

120



A gl g Apilaast) danigh) o glad) duides oaes daaly Al

g el ne 3 Al jale o ) ally dlal 2026 sls 5 21l 48 alaal)

Al o g i) g Ay Ba) o i dafl 36 b

(MPa) Ll daglha

(%) bz 12 8 (1) Mt ) 5

Lal) jasy cilbliaal) eud Ay blizaiy) Laglial sla) A5 Jalada (4) JSil)

Lol daglie e Ailual) jee g diliadll salad) s 5B 2l DN Lkl 138 sy
O o(Gosy 285 7) Ll jee B jsaall Jiay Laiy ccililiaal) G jglaal) aaf Jiay
alcaiy) daglie dad Gl padll

dad el ) doai s cliliaall G 30 ae 235 LaliadY) daglie off Jaadall (pe Laadls
Oe Al A dgay e du ag L oY) ) vie (Rl lag 5 daidiall call die
Aolupall daglie Jumdl laxs liliadl)

121



Compressive Strength (MPa)
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