NGCE3(]

N15U529039IN153AINTTATESIUKIYIA ATeN 30 The 30™ National Convention on Civil Engineering
Jufi 28-30 NWAIAY 2568 2.U5LAIVATVIUS

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

AMa9nUITaYVBIRBUNSANIaUSAReNadLlasasuduTawAn

Ultimate strength of concrete confined by glass fiber reinforced polymer.
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Abstract

This article focuses on the study of the compressive behavior
on the cylindrical concrete by enhancing compressive strength of
the concrete within glasses fiber reinforced polymer. The fiber
reinforced polymer helps increase the strength, toughness and
maintain strength of concrete effectively. With this issue, it is
suitable for concrete reinforcement. The concrete sample mold
used is a cylindrical shape with the size of 15x30 cm. From casting
the sample blocks, low strength concrete with a compressive
strength of 100 ksc was used, while normal strength concrete
with a compressive strength of 200 ksc and 300 ksc was wrapped
with glass fiber reinforced polymer on the surface of the sample
blocks in rounds 2 rounds, 4 rounds and 6 rounds with 12
samples per group. The test results show the specimens with two
rounds of confinement have S.F. values of 1.02-1.23, the
specimens with four rounds of confinement have S.F. values of
1.06-1.37 and the specimens with 6 rounds of confinement have
S.F. values of 1.29-1.44. For a design compressive strength of 100
ksc, 6 rounds of confinement with GFRP fiber reinforced polymer

give very good results. As for a design compressive strength of
200-300 ksc, 4 rounds to 6 rounds or more are required. To see
a clear result, 2 rounds of GFRP confinement may not be
sufficient for the concrete which needed high compressive
strength.
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Fu i lminwsslousasudng Confinement Pressure
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Code 6 Layer Siawinfiu 1.35

157199 5 Kan1sAsUSeuisumuEannis ACH 440.2R AUAMARDURSIN

. R - MaewnUsEds 200 AlansurensuaUALLATADTOUNISIEUSA
4.3 AaNISAIIUDINGUNTTA 2 1NN IAI8AADUNTA
A51971 3 HANSNAdOUANRAABUNTAANEISAUTESY 100 , 200 wag 300 Code fec el e e Safety Factor
Alansumemuaufiunsiasaunislausa RQ E0R
Code Average Average Average 0 59U 200 ksc 238.35 238.35 1.00
Compressive Compressive Compressive 2 38V 200 ksc 299.29 304.95 102
Strength 100 ksc | Strength 200 ksc | Strength 300 ksc & 39U 200 ksc 35735 37849 1.06
- 6 50U 200 ksc 412.49 531.64 1.29
lalousn 111.69 238.35 318.37
Tousn 2 S0 212.11 304.95 385.81 , ,
4w D do v o
IN— 31667 378.49 5097 NA1TNN 5 AINISIDAINATNAFDUITINAGaDAUTEAY 200
Tousn 6 50U 387.98 531.64 709.95 Alanudensasudiuns gandraridwaldaingnsaunis AC

= ' B S o W W Y
NATWN 3 HANITNAFBUALRRLABUNTANINAUTERY 100,

200 wag 300 AlanSusemsawuRuns #esaun1slausaenie GFRP
Fardwadnanazduanduzun 14 anuduiussenineiaeda
ABUNIANUIIWIUTaURULESIE Ul

440.2R wansliiiuin nisleusasmenediwesiasuiduloudy GFRP
= a a a o v o oA = o v
fivszangamlunsiiuidwauinninfigasngugaianisalls
wazlarn Safety Factor m1u Code 0 59U HA1M1AU 1.00 Code
2 50U AVAU 1.02 Code 4 50U SANVIAY 1.06 wagaaving

Code 6 Layer fi@uiiu 1.29
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157199 6 Han1sSIUSEUigUMLELNIS ACI 440.2R AUATMIAEDUDIIN

fMawwnUseds 300 AlansuremsaauRlunsHasaUNISlausa

Code fce (ksc) Fc (ksc) Safety Factor
ACI 440.2R
0 99U 300 ksc 318.37 318.37 1.00
2 59U 300 ksc 379.64 385.81 1.02
4 59U 300 ksc 437.66 584.97 1.34
6 59U 300 ksc 491.96 709.95 1.44

MR 6 ArdssaainnimadeuasiifdadaUszdy
300 Alan3udemawuiuns ganinAfidunldiangnsaunis
ACl 440.2R wandbiiiudn nslousadienedwesiasudulouwis
GFRP fiUseavsamlunsifiuidsdaannniniignsmnquiananisally
wazlAAn Safety Factor M3 Code 0 SoU A1y 1.00 Code
2 50U fiAWAU 1.02 Code 4 50U ANVMIAU 1.34 waggaving

Code 6 Layer figwyinfiu 1.44
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Hegs Tagldladanaitetanisindeudlunuifa n1sdngunsnl
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4.4.2 nansindeuiiafvesiiee
nsleusadenediuediasuidulouds GFRP 2 4u 01

WasuuamnNsszeznaivesineg1smgn waneinsiuLse

Wt uudldinidesninaouniafinnsivideud GFRP 22304

wazonalaiianemindesnisiasuanund susso 19 o dAey

nslavsndenefiuesiasudulont GFRP 4 $u finsdsuua

MNMssEEzMafivesiiegslunauiiosinmsitivesaeunin

war GFRP 3UAlUnSeusunansinfiaunadidszuinsanuudaus

waznislaudadaenediwesiasudulouda GFRP 6 du fnns

Wasuuanmsszemaivesietisgsan Wesnndwauseuly

nsleusaiunduwhly GFRP fannuudsegnannuaziinnisuiud

vinnduinduiiduiliiansivRgudndve s gegaud
fionvililassadadegdunniulyauesdwmadedonisldoulu
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5. @gduazaiusnena
5.1 ayUHaNITAFeUN NI SIWUTI g UaN Yy N TIUAYEIT 20879
5.1.1 reundndildlasunsleuse insesdnuuaddunuuun
nsfuussdalefisrnidsdngean sesdnazvenefosunniiuas
fegreazanagluyiud
5.1.2 paunsailesunsleusamenedwesiasudulowts wuid
msleudatherzannisueneiivessesdn Wemdwndiuiu soedn
wuaiadennAad u uidulouddeliiAaussloudadiudi
(Confinement Pressure) vinlAlasea319v09naunI nds@1n1sasu
usadnrelUlfdnvamswmansvessegwazassduresly wnud
zWananaluwiug wavlunsidinui Wulsiinnisundiumeunin
AANSUANLUULENBBARNAY

5.1.3 nstiaswiuseuresnisleuinsisnediwesiasudule
Wi GFRP seusetetheiiuauudwsdineunin s1uauseud
wnTussfisusdoudndmdng
5.2 a7UNANITNAAOY WSEUWIEULTINTS YN

5.2.1 W3gUBULIINTEIAULUILAY BBALUUAISIDARBUNIA
7 100 Alansuremsraguiiuns n1sleusamenedwes w@suduly
uwA1 GFRP 4aelwasunsaaiunsasunssgalauindy wazvinle
AounsadssUnnTulugig 2-4 seu uash 6 seu MidesUanatena
vJumsne GFRP udetiy

5.2.2 WSgUBULSINTZINAULLILAY BNWUUMAIDAADUNSA
7 200 AlanFUABANTINTURLUAT ATAITUATUNIULTIOAILLNUTU
AuFLIuTunsleusanunTy lunsaiffinisleusasie 6 Tu 47
WinUsEAnS AmueInaunInlunTAUuLSSAlaeg st

5.2.3 [W3g U ULSINTEIMULLILAY 8BALUUNAISAABUNSTA
a a o a ' v o A
#1300 AlansuraMITIUNTURALNT ANAIUAUNIULTISAgIgATITaTn

' v Py P g Y & o
Wudranudunuigafigaluyanismegeuiluazuansliiiui
UszanSnmffdeuveanisidnedwesiasudulowialunisiinaiiy
I3 al

LIS IVDIABUNTA
5.3 a3UNaNITIATOUA NN SAILIAIETNTT

WiguigunsAuinneaunis ACI 440.2R wavauni1snIadon
ADUNIANINTEIU ASTM C 192 wavihmanisimuindilaunmsiuiie
PAAREAIUVIAINUUADANY WU Fe819luNITNAABY BBNLUU
ANFIDAABUNTAT 100 , 200 WaL300 AlanSUsBAITIUYURLUAT

19

A S o w o ° a o v oA o o
MUUADUNINNIAIANLAENAIUNARINAIAULANAREIUAIINUABANY

o o

w1 1 agdlann aunsaldauldegrsasndeusdosszinggds

309n15du3Ures GFRP
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5.4.1 fiansanannisifistuvesidedaneuniai 100 Aland

foAsITURLAs dnsleusanienodwesiasudulouis GFRP 2-4

° v o

saulvinafAuIn Wasanuwuuidednraunsaf 200-300 Alansuse

AseuRng fodld 4-6 Fuduld welifiunadaaunisieusa
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GFRP 2 Fu analifivane dwsuneundniidesnisiasulilafden
20 madendiuiuseuvesnislouiniuegfumasniuvesaeunin
wagidmnnglunsiasuids smenislevsamenediues laSudule
uif GFRP 6 Sulvinafifian dmsumsiiurdssnvesnounis

5.4.2 A913001N19UE BULUAI9INNTIE 8 MAR 09520819
(Displacement) nsleufasenedwefiasudulowts GFRP 2 Fu
finnswasuuiaminnsseazafivesiiogsingn uansinnisiy
wsethemudunsldunn wazeraliiisswemndosnisiasuan
udausseeeiitToddy nisleusamenedwesiasudulouia GFRP 4
Fuiinmsiwdsunlaminnssrezuadvesinegsiunans waning

' <

aunanfsEnineULTaLsmazALanIalunsidesy n1steuda

q

v a

gauneduesiasuidulonia GFRP 6 Fu In1sidsuulasannnis
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6. YaLauanuy
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6.1 Asvenen1sdnuludiianaouninfidnwues1aiy wu
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Wiednwinnsld GFRP fnaseusyansnmuaznisnumuegslsly
WAazUITLANUDIADUNTH

6.2 msAnwFosnnudumaasygmanilunislinisTouiadae
wodwwesiadudulonia GFRP @Sumdsnounia laafiansuiis
sunuiaquasalddslunisindesaissslonidldsuannisld
uluszezen

6.3 msiinsageulsyanininvesnisleusamenediues LasuLdy
Touia GFRP Tulpssadrwualngwselununeas1eads wu 91a1s
g4 vioarnu ieUszunansldoulugaiuniseiass waziiiolile

Joyanideiialalunisesnuuulassaiiaialusiog GFRP
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