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4.1.24 AClI 503R-93 (Reapproved 2008) — Use of Epoxy Compounds with
Concrete

4.1.2.5 ACl 503.1-92 (Reapproved 2003) — Standard Specification for Bonding
Hardened Concrete, Steel, Wood, Brick, and other Materials to Hardened
Concrete with a Multi-Component Epoxy Adhesive

4.1.2.6  ACl 503.2-92 (Reapproved 2003) — Standard Specification for Bonding
Plastic Concrete to Hardened Concrete with a Multi-Component Epoxy
Adhesive

4.1.2.7 ACl 503.4-92 (Reapproved 2003) — Standard Specification for Repairing
Concrete with Epoxy Mortars

4.1.2.8 ACl 503.5R-92 (Reapproved 2003) — Guide for the Selection of Polymer
Adhesives with Concrete

4.1.29 ACl 503.6R-97 (Reapproved 2003) — Guide for the Application of Epoxy
and Latex Adhesives for Bonding Freshly Mixed and Hardened Concretes

4.1.2.10 ACl 224.1R-07 - Causes, Evaluation, and Repair of Cracks in Concrete
Structures

4.1.2.11 ACl 222R-01 - Protection of Metals in Concrete Against Corrosion

4.1.2.12 ACl 201.2R-08 - Guide to Durable Concrete

4.1.2.13 ACl 440.2R-02 Guide for the Design and Construction of Externally Bonded
FRP Systems for Strengthening Concrete Structures

4.1.2.14 ACl 216R-89 Guide for Determining the Fire Endurance of Concrete

Elements
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4.1.3 American Society of Civil Engineers (ASCE)

ASCE flunmsgiuiiiesdosiunisgeunsulassasislaun

4.1.3.1 ASCE/SEI 7-10—Minimum Design Loads for Buildings and Other Structures
4.1.3.2 ASCE/SEI 11-99—Guideline for Structural Condition Assessment of Existing

Buildings

4.1.4 International Concrete Repair Institute (ICRI)

Y]

ICRI \Duanaunanidifunisinerdosiunisgounsulassasspeunia Jagtudigiien

q

[

WNPITDINUNITASIVEDU UTTHIU aTIDULTH LEASUMAILASIAS19IATIFS9ABUNTA AIT

4.1.4.1 ICRI No. 210.3-04—Guide for Using In-Situ Tensile Pull-Off Tests to
Evaluate Bond of Concrete Surface Materials

4.1.4.2 ICRI No. 320.2R-09—Guide for Selecting and Specifying Materials for Repair
of Concrete Surfaces

4.1.43 ICRI No. 340.1-06—Guideline for the Selection of Grouts to Control

Leakage in Concrete Structures

4.1.5 NACE International

a a

. I ¢ o ada = Y
NACE International L‘tJuadﬂmimummmmmummLGEJEJTmmymmammaumaﬂam

v

Tnsuasgruiinertosiunisinaiuvesnaniasy ansgeunes waznsdosiudai

4.1.5.1 NACE 01101—Electrochemical Chloride Extraction from Steel-Reinforced
Concrete—A State-of-the-Art Report

4.1.5.2 NACE 01102-02—State-of-the-Art Report: Criteria for Cathodic Protection
of Prestressed Concrete Structures

4153 NACE 01104 Electrochemical Realkalization of Steel-Reinforced
Concrete—A State-of-the-Art Report

4.1.5.4  NACE 01105-05—Sacrificial Cathodic Protection of Reinforced Concrete
Elements—A State-of-the-Art Report
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4.1.55 NACE RP0O290-00 —Standard Recommended Practice— Cathodic
Protection of Reinforcing Steel in Atmospherically Exposed Concrete
Structures

4.1.5.6 NACE SP0107-07—¢Electrochemical Realkalization and Chloride Extraction
for Reinforced Concrete

4.1.5.7 NACE SP0390-09 (formerly RP0390)—Maintenance and Rehabilitation
Considerations for Corrosion Control of Atmospherically Exposed Existing

Steel-Reinforced Concrete Structures
4.2 International Standard Organization (ISO)

4.2.1 Technical Committee 71

'
ady [

International Organization for Standardization (ISO) WuesAnsseAuuumandavi
NI TneanenssunIsmallangu? 71 (Technical committee 71, TC71) ag5ulinvau
a (% = = a =3 = v = 1 oA
NEINUNUABUNTA ABUNTALATULNAN LATABUNTADALTI BIAMLNTTUANTERYNGUT 7 (Sub-
committee 7, SC7) aztludguaninsgiuiiieadasiunisunesne uasdauusulasasig
ABUNGA 1SO/TC 71/5C 7 ladnviunnsgiuimiieatasiun1sungesne wazdauneulasaaing

a o &
ABUNTARIU

4211 15O 16311-1:2014 Maintenance and repair of concrete structures -- Part
1: General principles

4.2.1.2 1SO 16311-2:2014 Maintenance and repair of concrete structures -- Part
2: Assessment of existing concrete structures

4213 15O 16311-3:2014 Maintenance and repair of concrete structures -- Part
3: Design of repairs and prevention

4.2.1.4 1SO 16311-4:2014 Maintenance and repair of concrete structures -- Part
4: Execution of repairs and prevention

4.2.1.5 1SO/TR16475:2011Guidelines for the repair of water-leakage cracks in
concrete structures

4216 1SO 16711:2015 Seismic assessment and retrofit of concrete structures
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4.2.2 Technical Committee 98

ISO/TC 98 Fulinyauigniun1seanLUUlASIas e Tag ISO/TC 98/SC 2 QUALIBIAIY

\Wosluveadlasaasng (Reliability) Feladnvinunnsgnuiieatossisil

4.2.2.1 15O 2394:2015 General principles on reliability for structures

4.22.2 15O 13822:2010 Bases for design of structures -- Assessment of existing
structures

4223 1SO 13823:2008 General principles on the design of structures for
durability

4.2.3 Technical Committee 135

ISO/TC 135 SURAYRUNEIIULIRNTTIUNMIVIRRULUUlIINaNETE#199

4.3 ‘Uizl,ﬁ/lﬂijﬂu (Japan)

dmsuusemegUu aAnwinguunenayisnMsujoR saudsesgiunieitesidelul

4.3.1 Building Standard Law (BSL)
4.3.2 Mansion Aptitude Management Law
4.3.3 Japan Society of Civil Engineers

Japan Society of Civil Engineers (JSCE) laaandaninuaiigaafiun1sesniuu noaing
LLazﬂﬁﬁﬂwﬂﬂiﬂa%ﬁﬂ Standard Specification for Concrete Structures — “Maintenance” &3

Dunesgruiiiesdesiunisingedne

4.3.4 Japan Concrete Institute

Japan Concrete Institute (JCI) ladnvinpiie dnousutiungiisuirnsiineitesiuinu

Y
ABUNSA lnan15dunsldsuliaeslseinn AelrinsAaunIm (Concrete Engineer) LAgAAINT
AT19dOUADUNTA (Concrete Diagnosis Engineer) @S UUATINEDUILINITINADULND VAU
AMUITRIAINTAaUN1IVUNEIdeudAmINTNTIvaey Feurmienuladedulvinisnsivaeu

1As9a5 199 tuNsnedfmnsnlasun1sTunsLDeuwingy
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4.3.5 Architectural Institute of Japan

Architectural Institute of Japan (A) ladavinunnsgiuiiettesiunisungessnwennns

Town

4351 Test Methods for Quality Control and Maintenance of Reinforced
Concrete Buildings, 2007

4.3.5.2 Recommendations for Diagnosis and Repair Methods of Fire-damaged
Buildings, 2010

4.3.5.3 Japanese Architectural Standard Specification for Reinforced Concrete

Work JASS5, 2009

4.4 The International Federation for Structural Concrete (FIB)

UINTFINVEA FIB MAeiun1snsiaaey n1suseliiy wastdouuay 1AsaaseoAsiiiuay

TAsaas19eAsAdenne daesalul

4.4.1 FIB Bulletins No.3: Textbook on Behavior, Design and Performance Volume 3:
Durability - Design for Fire Resistance - Member Design - Maintenance,
Assessment and Repair - Practical Aspects

4.4.2 FIB Bulletins No.14: Externally bonded FRP reinforcement for RC structures

4.4.3 FIB Bulletins No.17: Management, maintenance and strengthening of concrete
structures Technical

4.4.4 FIB Bulletins No.22: Monitoring and safety evaluation of existing concrete
structures

4.4.5 FIB Bulletins No. 46: Fire design of concrete structures - structural behavior and

assessment

4.5 annmelsu (European Union)

EN 1504 \Jugaunmsgiuiinedastundndue wazszuvdmsunisiediu uasdeuuay

lpssasenounin wuadu 10 wnsgiuges lown
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4.5.1 EN 1504-1 Part 1: Definitions

4.5.2 EN 1504-2 Part 2: Surface protection systems

4.5.3 EN 1504-3 Part 3: Structural and non-structural repair

4.5.4 EN 1504-4 Part 4: Structural bonding

4.5.5 EN 1504-5 Part 5: Concrete injection

4.5.6 EN 1504-6 Part 6: Anchoring products

457 EN 1504-7 Part 7: Reinforcement corrosion protection: coatings for
reinforcement

4.5.8 EN 1504-8 Part 8: Quality control and evaluation of conformity

4.5.9 EN 1504-9 Part 9: General principles for the use of repair materials and systems

4510EN 1504-10 Part 10: Site application of products and systems, and quality
control of the Works

4.6 AUNNUSABUNIAWIILBLTE (Asian Concrete Federation %38 ACF)

U230 Asian Concrete Federation (ACF) ladnvintena1suinsgiu waztanugyn 10

atu Tawn

4.6.1 An example of seismic performance examination for RC building design
according to the Architectural Institute of Japan (AlJ) Guidelines, 2001

4.6.2 Vietnam National Standard TCXDVN 318:2004 - "Concrete and Concrete
Reinforced Structures - Guide to Maintenance", 2004

4.6.3 Guidelines for maintenance and rehabilitation of concrete structures against
chloride induced deterioration, 2004

4.6.4 Guidelines for materials and construction based on Japanese Standard
Specifications, 2005

4.6.5 Guidelines for the design of reinforced concrete buildings against fire actions,
2007

4.6.6 Guidelines for designing transverse confinement reinforcement of reinforced
concrete columns against seismic actions, 2009

4.6.7 Guidelines for the seismic assessment and retrofit of concrete structures, 2010
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1899uaTUUSIT InsamsiananinsgIunsasaeaey msvssly uasveuualpsiaseInanuaslnsiainenIsideme
e —
4.6.8 Guidelines for maintenance and rehabilitation of concrete structures subjected
to carbonation-induced deterioration, 2011
4.6.9 Guidelines for materials and construction of concrete structures based on the
Thai standard specifications, 2014
4.6.10 Guidelines for durability and service life design of concrete structures based on

the Thai standard
5. an1sAne wazdnssidededu wazunnsgiuaina Gassadiamdn)
5.1 UsemAansgelusnn (United State of America)

5.1.1 American Welding Society (AWS)

WINIFINAINMABIAUNIT N19953980U N15UTEEY N1TFONLTN LaslasUAIINTUAT
wBause dmsulassasiandn veslszwaanigowsni nldgnidenuitnisnumufe unsgu

AWS D1.1/D1.1M:2010 “Structural Welding Code — Steel” Fausznouse
5111 1msjunsnsIRaeusesiien
5112 mmgmﬂﬁwj’am%maaﬁam (Welding Repair)
5113  maspumsidianuiuniazdouueslasiaisiislogudn
51.1.4  aasunsidaudeunounsyuiunsidon

5.2 annmelsy (European Union)
ld@nwumsg) efusuuatuataimundesludussguediassaine e

52.1 EN ISO 12944-2 Corrosion protection of steel structures by protective paint
systems. Part 2: Classification of environments (ISO 12944-2: 1998)
5.3 Uizmﬁajﬂu (Japan)

dwsulssinagUu lnAnwunsgiunieitesiieludl
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5.3.1 Japanese Architectural Standard Specification (JASS)

1ATIUALMIAUNILADINATEIU JASS 6: 1993 “Japanese Architectural Standard
Specification, JASS 6: Structural Steelwork Specification for building Construction” Fadu

wnsgudeivuanisneaindmsulassasiandnvesUsewadgiu Dillevnduniiferdesiv

N3 #TI9EOU MIUTTIY Uagn1IYeuLasegne

5.3.2 Road bridge periodic inspection procedure Ministry of Land, Infrastructure and

Transport Road Bureau

5.4 99AN133ENINUILNATINENITNINTFIY (International Standardization and Organization

1138 1SO)

54.1 ISO 4628: Paints and varnishes —Evaluation of degradation of coatings —
Designation of quantity and size of defects, and of intensity of uniform changes

in appearance

dmsunIInuMINLInIgININannnglsy neauIdeladenuinsgiu 1SO 4628 way
1IN ISO 4928 Niliileniediun1InsIadey wazn1sUseiliu #509iu (Coating) AMvuan Y
UTunay (Quantity) 3u1nv0IoUNNT04 (Size of defect) Wavn1siUdsullasrasguanyal

(Intensity of uniform change in appearance) FsuUsaanu 9 atudes
5.5 Usemranalnstay waziidwaus (Australia and New Zealand)

5.5.1 Australia Standard (AS) az New Zealand Standard (NZS)

A o =~

1AsgILTeIUsEMARean TaBLay T dLaus I umuaziinsligaziBeaie iy
senideunaznsBoumandmivlasiaiiuvdn (Welding) mumnasgiu AS/NZS 1554.1:2014
“Structural steel welding. Part 1: Welding of steel structure” LLazmmgmLﬁ'mﬁmaaL%am
ﬁ’m%JUIﬂNa%'NLﬁﬁﬂﬁ%Uﬂﬁizﬂiﬁméjﬁq& AS/NZS 1554.5:2014 “Structural steel welding. Part

5: Welding of steel structures subjected to high levels of fatigue loading”
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5.6 Assessment of existing steel structure: Recommendations for estimation of remaining

fatigue life (JRC European Commission)

TusrsanuatuillaszyionliianudndunsdiamzvesnsideuaninidanudAgun

9

Y

Tunsusefiuvosasnumdnfiloguad

Y

6. ﬁé‘UNﬁﬂﬂiS’J‘U FIUUINIFIUEING

(%

Wtetaguuinsguainanlavinn1sfinwdmsun1snssaeu n1sussiiiu douuay &Sy
mMadlasase Malassairaunuazlassasunlasuanudsneainnsalange Alaanwiluiten 4

way 5 lagagulilumsnad 6.1 dmsulassadrsnaunin wazansned 6.2 dmsulassasraman

M15199 6.1 S1eFaInsgINananlainisine (aseaiisnaunsn)

Usene 1INTFY AMUFALY
anigausm International Code anAuiidnvhunnsgudmiunisesniuy
council (ICQ) Aeasalassadienneg wagldsunsuensuiiie
unlutsduldlunanssy
American Concrete pefn I Tntuifidarh Wawn wnsgiu
Institute (ACI) NasMENALlA N133NBUTH A1galatinTIAYh

11m3571U ACl 562-13 Code Requirements for
Evaluation, Repair, and Rehabilitation of
Concrete Buildings Lﬁamﬁtﬁmsﬁaaﬁumm
FovevaslAsiadnaienIsesnuuy NsnTIREey

ANSUTELU NNSYOUWYY AT ATSLESNANAY

American Society of | BIANTIVIANTIAVINUINTFIV NINITOBNUUU N3

Civil Engineering #5980V NISUTZIIU NIFOULTY LAZNITLET
(ASCE) QUGN

International gunAuvaNaLtunsngItesiuIninaile
Concrete Repair WuziIN1ITeNLTNlATIASIIABUNTH

Institute (ICRI)
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Uszind 1INTFIY AUEATY
NACE International uesdnssefuuuandanudearigdiunms
Aeaduveslans fnsdnviunnsgiusiie 7
Aedesfiunistianseuvedlans
FEAUUIUIYIA | International 2eANISERUUUIATRYImTgIUse T
Standard Organization ﬂmsﬂiium'ﬁmﬂﬁﬂﬂdmﬁ 71 (Technical
(1SO) committee 71, TC71) agufinvauiieafiuay
ABUNSH ABUNSAASIIEN LazABUNIASARSY 39
ﬂmzﬂiiumieiaamjuﬁ 7 (Sub-committee 7,
SC7) asdugjguanmsguiiieadesiunis
U13a¥nw uazdounulasiaianeunin
G Building Standard Law | nnysngidhenismueseimsueslseimadu
(BSL)
Mansion Aptitude Fothfuifsaiumanusumigdnwssezen
Management Law dmiuenansiiegende
Japan Society of Civil | asansiv@inswimnssulest lasendemuun
Engineering (JSCE) Aenfun1seanwuu neasns WAz
1AS9a58
Japan Concrete psAnsInInsnuneunin Fdladnrhaile daeusu
Institute (JCI) Funsidedemnsiiiotosiununounsa uaslil
ns3useImstunedendmnsneunin
(Concrete Engineer) kagifINIniiadou
ADUNTA
JEAVUIUITIA | The International 29AnsTinINN1sImFatues 24 Useine 3

Federation for

[y

L3 d‘ LY ¥ a d‘ d‘ v Y
G]Q‘Ui%ﬁ\iﬂLWEJW@,JU’WI’N@WULVW]UQVILﬂEJ'JGUENﬂU

AN5VN9UBILASIAS19ABUNIANILAN
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Ussine INTFIY AUFIALY
Structural Concrete
(FIB)
annnglsy European Union annnglsy Taesl EN 1504 Lugmannsgud
WRetestunansist uazszuudmiunisieaiu
wazgouLYUlATIAIIABUNTA
iAWy | Asian Concrete Wuanstusseiuununmilugianaeides Ademi
Federation (ACF) filosineg MAgIRUMINITEENLUY NSRBI
warN15UNTEN

A15197 6.2 snedaunsguanafilavinnisine (lassadaunan)

Usewnel 1INTFY AUFIALY
GUERIMERY American Wielding UINTFILAIWTAGINUNT N1IATIVEDU N3
Society (AWS) Usziliy N1590uLTl wazlaSuauiunIulaus

dnsulassasiaman

avnnglsy European Union umsgduidedilunisnseaey msUsziiiy
Tuanamelsy
G Japanese psAndainmsputeimuansnoatadmsu
Architectural Tassasramdnueadseinadu

Standard Specification

Road bridge periodic | sasguisiun1snnaeuayUsiiiulasaing
inspection procedure AWuwman

Ministry of Land,
Infrastructure and
Transport Road

Bureau

FEAUWIUIYIA | International DIANTTLAVUIUIIIANINVINUINTFIUA
Standard Organization

(1SO)
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Uszna NINTFIU A ALY
29aLMSLA8 Way | Australia Standard WINIPIUAITU N3N0V N13UTEEU N3
TTuwaun (AS) / New Zealand YOULYY WAZLESUANNITUAIUDILATIASINUAN

Standard (NZS)

annnglsy JRC European AUgITvDIANENTINIENISYLSY

Commission

INNTANYINYYANY VateAy UInsgIu way Lenansiiedadesiunisudfaunsiaasy

Usziliu douusy wazidiumaslassasraislulsewelng wagluananudodunseiall

1)

2)

3)

4)
5)

[
v

Uszinalnegalaifingvane vie dotifuilfeidesiunisufiRnuasiaaey Ysedu
FoULYH LaZLATUAGIATIAT

Uszwelne wigiinpsguisdesiunsufiRnunmadey Ussdu douus way
iesuidslaseaiiaoging widslifinasguatundniinseunquasuasasdmiuns
UURunTIvEeu sy fouury uasiasuiaslaseasng

Uszilne wiziinesguiedesiunsufoRnunseaey Ussiliu deuue uas
suMaelaseasegune wideuinaduanysel wazvIngile Mie tenaisiusll
dmdunmaidontan way BnsUjiRTivanzan
vatanuluanasadidgmilunsunanldlaensslulszimalng
1nsgIuanaiinuvanvateluguuuy uazuufn msdrsdadiieldiululssme

Ingmsnansadenlmnunzay Ineo19lusnduso0199 919N raUAITaNLe

o v Y [

=% & 6 ) o = A v Y] a va
Jafudsglovilunisdnvidetedu wazdaiuinsgiuiieindesdiunisujimau

M3I9ERU Uselily douuay agldsumadlasiasevaausesmelneias 1nseunguAsuIasdmsy

N1sUURMUATIvERY Useiiu douuen wasiasuialaseasng welinsujus wag n1359198d

wwsglulufieniufedni

7. %’agammsﬁaaEi'NLﬁaﬁqﬂqsﬁﬂmtﬁuﬂinﬁﬁnm

1NYDULYAVBILATINITNABITNTTIUTINUBYANIIATIAADU WAz UTeiliueIAsiimIe

anmsidemelitdesndn 20 nsdifny wagsiuTindeyanisgenusuLaziaSUANTUADILTS

271ANSLNNUIOD1ANSNLANNE MUaeN1 20 NSAIAN®T M9ANEYINUlANISULERNNTMANEN
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ANUNAINNAIEANLARIRANITLEDNANIN KALTEAUAIINTULITIVOIAULEFENE Aauandly

AN 7.1 way 7.2

[
= 1%

91NN959U5W Fnwn wazdesginsalfnuluiidel nudedunsiselul

n15UURunTIvaey Useuliu douuey wastasuiaalasaislulasainisndnwidiu

a va v =

Tngufiieuneeujuaniuun dnisldenuian wasisnsndslinanvateunnidn Inewindnig
N15919891195511 3evekuzil dulngdnazeedauinsgiutaztoiusiifisUseinan

nannvay

<

aany Fadulsglesilunisdariunnsgiuieintesiunisufiiaunsivaey Ussiliu

a o w

PouuYH UazlatuiiaelaseainanasaunquAsueasdmsunisuUinunsivaey Usellu

FoULTY haziasuitaclasase Wwelin1sufus waz n1sdedadiunespruliluiianiafeadu

o 1

Lazdnviglonisnsivaey Uszidly dlenisdeuuey wazdilenisiatuiidlaseasne wald

UfuRnuaunsaldsnsds uasidondan wagdsn1siignaes wneay wagvainvatguinule

1%
v @

A
Y
a ¥ 6° a aa v = A =2

dnvedaunsalduselovilunisiseu nnsaeuildn dnAnw) Lagn15aUTH %39 NI1SRNBUSU

AUfURula
Y
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@) * vadlassadnslagaziden |
N3IEDY Hevne
fegeeransi 1 | asvs lsaugeavngsy | peunsaEBuwman | - W Vhaidemes 165 | Mdselasdouasvion | seiy 2
MTTBUUUY patching | ANMANANSUBLLTY
unliilana nduan Usunadaumnuasaaslsn
evedn lupunin gaungivas
1Hu wagmsdaszn
MmhoussiAnaN
RRIVEH
fethensi 2 | - eIAYAine d | peunImEsmAN | 21 | euuay | nusesiiuasaiivd | nedeuAinunlanse | seeu 2
i aflupuuwavaneasy | vesmaunInsefou
UYDIATY VAFRUUININIZEY
ABUNSAVLAANIESY
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Freghseansii 3 | szeeq wndalniiusege ARUNIALESILMAN | 8 Ga TannRouiadume ATIVADUAIUTULTIVEY | T4V 2
SEUINNINES n1sLARaly 1SO4628
ATIVFBUAIUAUIVDS
TanPRo Uiy ASTM
D7091
faanuruveuan
AMenaInsinnaiy
Frethseansi 4 | nnu. Ts9aneuIa ARUNSALESIIMEN | - u soednfiianeun3nns | mwssinma SEAU 2
PAFIVDIADUNTA 588 | WATLANS1IVBIABUNIA
Smsaanuausdilsl
Weldauems ame
ﬁmﬁmﬁﬂmmﬂ uag
nsiinatiudagnen
ponlu
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