INVBULYAVBINU (Term of Reference : TOR)
1uUsznInTA1Biannseling (Electronic Bidding : e-bidding)
mu%’wﬁa%’aq CFRP &w13uU91u I-Girder Bridge Strengthening

wieldlufanssudrgeinuasnunasTaseadreusenay U eI
NNNAWRUYLAY bmo ABU AUUIILNIUTIULLDIVDULAUAUAANZ TUDDN
‘ﬁi Ni. be+&oc.ooo (RT.)

<,
@. AULJuUL
maﬂuaaimm“umzaswww b (ouLNY) lAsUInasTiusuUssansesneusesnd

sz walbeos Weluaildsrelunisduiunisdndotan CFRP d1m3uau 1-Girder Bridge
Strengthening

s 3

lo. INUITEIA
wieltluunusigyssanmunis Ysedludssann we. beos fanssudigednuasmiuuay
lassaineusznau utieinwasnIu M1IvalemuneaY bmo Aou nuLINWINUIaULiowouLAY

ufiFAngTueen N NY. be+&oc.coo (RT.)

on. ANANUAYDIRLEUDTIA .

.o IANUAMNTAMUNMNY

alo Liduypraduazany

a.on llogszvIndnAams

o« Liuypradeegsemingnstiunsutolausviovhdyg ifumihsnuressslitaas
Lummmﬂuwlmwummmmiﬂsvmumamwgummwaqwiuﬂaumimuiumwmﬁuummmﬁ
nsgnsnmsadiimuamuiiusEmamesunsluszuuieteaaumavesnsuttydnans

m.¢ Litluymaradegnszydelilutydsededisnuuagldudsdoudeliidudianures

U
I

wisruyessglussuuiaieteamsaumavesnsudydnats Jesmdsliiynnandismaduiudiugdanis
nN3sUMIEIINT Juivns dfidnnalunsdiiivenluianisvesdfiyaraiuiae

v
= v v

.o finuauUiuarlifidnvusdewhumuiinugnssunisulevienisdadodndeuasnis
UImsiannaigivualussiaagune

ool Huyarasssunvsedivaradiioninneiagiiussmanadidnvsednddnan

. hidufiinausslevdswiuiuiiuteiaueneduiiindudeausliun nsu o Yudsene
Ussmasadiannseiindg islidudnszvihnsdulumstarnsmsudstusgradusssailunmsusznin
nadidnnsedindadsil

. T udlisuienansavvomuduiu Seensufesluseniumalneiuussunavesiy
“U@LauaimumaﬁwaauLanawﬁLLavmmwﬂumm'mu

m.e0 fiutaiaeiiauenailuguuuuees “famsiawdn” Fosligaanticed

(@) Msimuadadiulunisitnsumaesgdyan
nsdliifennassewrinedidnsauiimunlifidrnimelamevilafudidrsmdman

Temnassznineidrsauiazdedinsimundadiuning wagauiuinvevlutiunueu dswemie
yarmnudygesidsudmdninnnididhsudseduynie




(o) MUTOUTOI Uazurpadng
nstiifernasssninadidsndndmuelifidrsudmelaneniadugidsmdmen
ﬂa]n'ﬁ‘nmmuumaﬁmwamwawmmum‘waﬂsnammLﬂuwamwmm}miﬂumwawaLaua
dwivdemnassewindidrsaufilildmualididsndmeladudidsudman
gihsmdmnnetsdedianaifasuiumuieulsismual Ty
(o) MsBudeiaueashionissaud
nsiliifennasseninedidriminimunlisinsusunnedidrsaudelasenil
Dutudeausluuufanissudn mstutoiauefendnilifedinideueusiung
dniudamnasszniredidrsandilildsmuliidrsudgladugiudeiaus
mwﬁmmmmﬁammmmmauama‘[wuqaauaummm'lwmmﬂm'mEj'lmnwum,ﬂuwawal,auaiu
WIMAINITTINA
.00 flutoiausdosamailouiiifoyagniosnsudiulussuuindodninininsgie
Sldnvsedind (Electronic Government Procurement : e - GP) vaensulaydnans
m.ol fiutaiauessodilovisuaruumimsilesiunsaislunisiadotadne
m.on fiutaiausdesiiyaransvasians dil
n.00.6 ﬂszﬁﬁﬁuﬂatauaLﬂuﬁﬁu;aﬂa?i%’mﬁy'vﬁummn{]wmalww‘%aﬁmﬂi"mvai?'éalﬁ
ansllouiunit o U desdyariandvesianis 'mnwamasmmaaumwaammﬂmwuauamﬁ
wﬂmﬂg'l,uwLLammuumsmuwmimﬂ%mamafa Foazfomansindunin o Tgavhe noutubuloiaue
SUUEAIIUENIRL o TaaTheneuTuludeiaus munefs suwansgrugnstudeuludeuiuiimieny
vosSgrimundutuiudoiaus o TuFfiu L'i'uLLﬁﬂiﬁﬁﬁUﬂﬂaﬁﬁ'ﬂﬁ?ﬁum'\ungwmeﬂwa vnfuduteiaue
Wuthsssernaniinsuianngsiemsiimualiifyanatusuuansgugnstuiunsuianngsisnsi
ﬂzjwvaa”l,wmmaumimu \WWaunguAIAL vemny Tﬂﬂumumamﬂumaumamuauumaﬂumwaa
msBusuuansguensiuiunsuRauIgsionisd Ae drufeuansian - eunquanay nsdils
ansadususansgusnsiudeulusn o O 16
n.om. o nsfﬁﬁ?ju%’aLauaL{‘Juﬁﬁmﬂaﬁﬁmﬁgﬁumuﬂgwmalwa Fadalaifinnemeau

9
d!}d 8

ﬂULLﬂ@Qﬁﬁuvﬂ’l‘iL\‘iuﬂ‘U ﬂ‘ii.lWﬂi‘I.J"lﬁiﬂﬁ)ﬂ’ﬁﬂ’l ‘?ISE)ﬂ‘iIIUNEJU“?JE]LHMSLUUUﬂUﬂﬂaWQQWQ’UUWWNﬂ{]‘lﬂiﬂ&]’ﬂaﬂ

Y
a

G]']GU?SL‘V]FT"?NHﬂ‘luuﬂﬁ‘i‘ﬂﬁﬂquﬂ‘uLLﬁG]x‘lﬁ']‘U“’ﬂ']iNu ‘LT‘IWT\]’WEUWﬂ’ﬁﬂ'\‘lﬂ‘l&ﬂuaﬂ'ﬁlaﬁwu'ﬁ]@muL‘UEJ‘LJ

L%

Ima@'@u%mua% maqmuﬂmmwauwwﬁmmivuaﬂ’muum fu aumauwmaua mu

=

(o) yarmsdngedadndliiiu o duum lidestmuauannydon

e

=

(o) yarnsdngednitauiu e aruum wiliiiu ¢ dum desiyuaamzilou
Limnin o duum

2
= o 8 a

() yaArmsdngedadnauiu ¢ auum wildiiy oo d1uum desiiny
nngilieuldang b awum

D

Y

() 48AIN1599F09A919AY o0 UV WilAY bo d1uun desinu
g leuliani e a1uum

1
< W

(&) ¥aAIN159AToIAUNAY bo S1UUM waliilAY Do d1uUm Faeiinu
wmnzideulisiini & awum

() YaAINITINYBINTUAU o AUV WAlUIAY e&o d1uUmM Foalinu
wnzilouliininni wo duum



() yarnsdagedntaiu e¢o mum udliviu moo &uum faafinu
aanzideuliising vo druum
(=) yarnsindadadiaiu moo dmum uiliiu oo &uum Aoalivu
neideuliinng) eoco §1uum
(«) yarnsdndadndraiu ¢oo uumiuly dosiinuannzifoulisingy
oo AUV
a.en.a dMSUNsIngodadnSwmdefiiiaiuiy €00,000 UIMNTUL ﬂﬁfﬁrﬁ?ju
Jaauaiiuyanasssum TRasananudidedusesindtudnlifiy «o Ju Aeutuiudeiauslnadas
fifushnasvieludydsuasiduyad o lu « vewamulstanaedasimsviesenisisudaiaue
Tuwsiasads LLavmﬂLﬂuwuuvmsﬁmeaaa]ﬂmwsamuﬁlmumiﬂﬂLaanmmmLLamwuaaaimaaum‘mu
mmnm;!}ammnzmaﬂmwuﬂmuaﬁmﬂuamwmﬂ
m.omn.c NsaTEDuTeUsliTyamavsvefivmwvionuaavadoy Wellwilifemaiies
drdudaiaue aansaddunislawed
(@) ﬂifﬁeﬂ'ﬁu%’aLauaL"ﬂuﬁﬁUﬂﬂaﬁ%’mé‘?ﬁummgwmﬂm V3oyARAsITIANT
fodyvdlve g wau‘umauammmmmaLauaumﬁa Tnedaainedudude o lu YDIYaAUYTTUINVEY
Iﬂ'ﬁamima‘swmiwawaLaualuumavma ndududeiisuinsangludssme VIDUIINIUNUKT O
~uswLaunuwaﬂmwaﬁ‘lmuaqmgmiwﬂsmaummmunumamswwmﬁuauaanvﬂa‘uqiﬂfumﬂisﬂumu
UsgnmAvassuniswiwsaealng ausedeuisniunuisunsuisssmalneudaiewlins lne
finnsanangentusiveneiududeidinemilgiuses wiefidnauauiiuses (nsdlléSuuey
snendinnulug) SweenliungBudeiaus Mirtududoauslinin «o Su
(o )ﬂimmau"umauaLﬂuumw-ﬂﬂammm‘uumungwmamwiywm ‘Iﬁ'iE]Uﬂﬂﬁ
sysumifilddedavdive ¢ goudoiauoannsnversfuduide Tnefosihaiudude o lu « Y09YAA"
suUszanaeslasinsvdesenisitudaiauslussazads evdududefisunasiassmaviousom
Ruyuveusdmduyuninmindilisueygaliussneufansfuyuiioniswdvduassznaugsiam
Usgfiumuusemavassunatsnanssnessmety susedeussnisunnsnanssnsussmetundaiou
Tins1u Tnefinnsaunansoniunurenadududefidinaulngsuses viefiddnauainniuses
(nseiluneusunanndinenilve) Geenliundiudaiaus Tuisfubuteiauslifu «o Ju
m.on.¢ nsdifiuteiauaiiudfiyanaiidadeiumunguusdisussima wIoyAAa
sysumitiildfiedymilnenude a.ome 10 memls warts m.en.c (o) yarazdonivlunusng
Landsuiunsmulseniafisuasursssmelnefun Tugiesenineiuimounsussnauas
L@ﬂ?{’i‘Jﬂ’i:ﬁﬂ’]ﬂ5'1ﬂﬁlﬂ‘ixUUﬁﬂé@ﬁﬂﬁNﬂ’lﬂ%ﬁﬁ’lHﬁl,gﬂ‘lﬂ'ﬁaﬁﬂé (e - GP) auiiviulaussan
adl feudeiausasiioduionansiiuandiiiudsoyaifertuyargnives
NIN1sudIuAnItl UsenauAulonanssinanagiadnIunIssusasnuseidaunsenstanisaialseme
IMIENTTUTENENANT WA, beae wariiudludiuiiy fvun Tnsasdesduenarssnanluyuiy
RIGOR! mﬂg’{?ju%’aLauaﬁlﬁﬁmsﬁumﬂmﬁﬁaﬂfcmmw%auﬁ'um'i?ju%’aLauﬁlﬁﬁadﬁé’ﬁuﬁamumwﬁu
fuenanslinsuumudeuleiirualiluenarsdssnmnsan



.o NIHIN 18 mon.o - 90 mene LldTEunsdiwelui

(o) n3tififEudoiaueiumhsnuresigmeluusvine

(o) ﬁﬁqﬂﬂaﬁﬁmﬁaﬁummngwmalwaﬁayjiwdwmﬁﬂ”uwﬁﬂmsmu
Wiz UygRanarats w.e. becm waziiutludiuiy

() udreneatreiinsudydnardldtuns Soudussnaunsnuneatiud
LLasmu%”mﬁaa%’wﬁmi’aEmwuaﬁgﬁlﬁﬁmﬁmﬁnﬁ’nﬁéﬂisﬂaumamudaa%’wﬁﬁﬂmauﬁ’ﬁLﬁaaﬁuﬁué"s
nouTuimssssdyRnissadedadnen Tualdveiy
(@) M3dntedndrenunms @ 253anis (o) (2) wae (A) wrhanszIvly QR

Y
S W W

ANSINTDINANG
(&) NMIBDDFIMSTUNINELAENITITDFMTSUNSNE

(o) nsinuinuimavienuitumunuinmstiuyarasssun Wy $andnau
Tusa AgYIAR wilnsmiiuves winmuduiindeya (Judu

€. ANANYZIANIZYDINES)
&0 NanMFoInIs §1uIu & 518013 fail
(@) Carbon Fiber Fabric 141 o.eoe 131, (111t moo NTW/ATA) MU bab.oo AT

(lb) Carbon Fiber (lUU Strips) M9 &o 13, ¥ @loo 13, TN ewlbo.oo 4.
(en) Epoxy for CFRP (@0 AN./4) U b& 04
(€) Primer for CFRP (a& nn./&l) MU o 09
(&) Coating for Carbon Fiber Fabric (oo 8n5/614) W @ 09

<o 3@ Carbon Fiber Fabric u@na1ndlearsusunsuuuiieniafion dwsuiasulasad
fiquandilifesnitisyylunuunea$raasil ST-16-oe “-GIRDER BRIDGE STRENGTHENING DETAIL”
(3297 <.0)

.o a6 Carbon Fiber (Wuy Strips) Wuwuanfiiunlndwesiasuloarsuou dmsuiasy
mnuudsweslasaiureunislasnsgafnanaeuen dauaudilivesnitfiseyluwuuneaiaasd
ST-IG-oe “I-GIRDER BRIDGE STRENGTHENING DETAIL” (ﬂ’ﬁ’]x‘]‘ﬁ &.6)

<.« @158AN1e Epoxy for CFRP dmsudnleansusunazunulenasuou fasanunsaldau
safuldfiuYan Carbon Fiber #idnge

<& a3503#U Primer for CFRP dufufileardususaruruleneuou Fosanutsalde
sfulfifuTan Carbon Fiber 71500

<o asiiiauil Coating for Carbon Fiber Fabric fiasanunsaldausanfulsaiuas Carbon
Fiber #idnda

<ol Q’ﬁu%’aLauaéfaauammaawamaaué‘{aasmﬁ‘aa AIUNIATFIU ASTM Denoenet 13830551
Suiifieuni Tnesiesdiquantalifesniididmunlilusuudeatrnaril ST-G-oe “-GIRDER BRIDGE
STRENGTHENING DETAIL” (151971 «.0) Watimsvaasudasdiiunisinemisssuiidedold vield

% o

LONATHANTNAFBUINENERNA1LsanTI9aeUlR warfiauasiardentuddiszaldaeineatunns

U

NAADINIVIUA



A19199 &0 ANTNAMUANURYDSTER CFRP

CFRP SYSTEM THINKNESS TENSILE MODULUS ELONGATION
(MIN) STRENGTH ELASTITY AT BREAK
Per LAYER (MIN) (MIN) (MIN)
(MM.) Per LAYER Per LAYER Per LAYER
(N/SQ.MM.) (N/SQ.MM.) (%)
CFRP COMPOSITE
PLATE SYSTEM ®.wo v,@o0 eod&,000 ®.00
(&o MM. WIDTH)
CFRP
WRAP SYSTEMP o.6be n,cLE bmo,&@o ®.&0

«.c Wailnsihiagluldeu giudeiaussasinniseasu Bonding Test by Pulling Off lag
AnwaeMIvRvzapannTululanaunss laeyinnsnaaauAivtnaus

<.« foudaiauerosdnvinneaziduauasisnmsfndmisuuuuienaistayaniavaiaaian

¥
<4

#dade Tneuwuienarsuwdoufunsiausluaussiadedisisusyniasiaddnnsednd (e-bidding)
FafaalianszdAyesalesmuuuunead uatii STIG-os “I-GIRDER BRIDGE STRENGTHENING DETAIL”
(15797 <o)

.00 891U @uéa%’wuazuﬂsmxa:wwﬁ b (VoUWAY) 8.4 wee 9.uauuiY (Meussn/
14 AB98NALLDY)

&. MUANAIEINDUNER
Huefesdaauianngly <o Ju dudnainiuasunuludyan

b. NANNANIINITRINSUIAALEDNVDLEUD
NASINSRASNNANSEUT BLEUASIH HSUNAREDNANNANIIALALILAINTANAINT AT

o). WHRUIUUTZUIN
NRUIVUTENN €0de,boe UM @ 1unilanauinmiiuiiiuasssaeiniuimngiv)

<. Waulunisdseidu

LY =

AudainaLazyINzaENIun b (vounnu) adreaandilanundyadiiunaoniunis

q
st 8/ Qs

81n39U° wazAnldIenavimiungene WeguegladuaunagasutiunudyauasanenIsung

=

ATIsUNaRlAnTITuNeuanlISsuTeeua lneavdnemuliinamdasdlinumnuludygmssyld




. MileudFuiagauaniiuns
AudasiauazysuzaznIuil b (auli) NSUNIMaN

oo. dnuiidnsioiievansiudeyalfiudiu
eo.0 Miluswild gudadauasysauzarnui o (Vouuiv)
auUdATN W ﬁwuaqmﬁﬂla Sunetwes Terfaveuuiy <omeo
@00 NIANA o-a&mo-coboe
@o.a Maiules http://bridge2.doh.go.th #38 www.gprocurement.go.th

@o.@ E-mail bcrclo lw@doh.go.th

s

wuewe - M33ndadndeasidaziinisasuuludyyvietennasdunisdalanedlonss sydyad
ulszNIuse918UTEITsuUsEunm WA, bebe SraldUeiu wazlasuinassamulszaiusieany
UsgdnUauuseann we. odos 3nd1Tinaulszanandy wagnstifaudaiiuasy sazaen il b (veuun)

lulasudnasseudszananiensindednindlunsedepan audy anansaenidnnsintedninsla

-~
BITD e e UsEaIUNTIUNITY

e S Q e

= — A @ _f
a\‘ﬂja\\{ ..................... ATIUNTT 73 b 1 R . N S N3ITUNTTY

(e Tveuaesa) (mﬂq'mm!n GRGIvY)

SUU NALAE.

AILANZNTIUNITT LARIRYINT TR ULIN
49397 (Term of Reference : TOR) 1udndofan
CFRP &113U%U |-Girder Bridge Strengthening i
Tlufanssuthysdnwasmuiarlaseadisszney
NUUIFIINWIFLNIU NNANALIELEY bmo ABY
auUUILMILTOULT B uLAUR uARAE T uReN

o

=
WIUTEU / aYUR

7 NU. be+&oc.coo (RT) Bausaswan

-

By —

(wsadsyy willufue)
e 1uen1stheuImsnuialy

(ueaueunal BUgIsAN1INa)

HeMwen1sAUdaaryTuEaEn U o



