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TIS - Thai Industrial Standards (mmgmqmmnﬁulm, 12n.)

JIS - Japanese Industrial Standards

AASHTO - American Association of State Highway and Transportation
Officials

ACI - American Concrete Institute

AGA - American Gas Association




AlJ
AGMA
AISC
AlSI
ANSI
API
ARI
ASCE
ASME
ASTM
AWS
AWWA
BS
CIPRA
CISPI
cP
DEMA
DIN
Fed.Spec
IEEE
ISO
JEC
JEM
JRS
JSCE
JWWA
NEMA
PWA
PEA
SSPC
UL
TUV

Architectural Institute of Japan

American Gear Manufacturers Association
American Institute of Steel Construction
American Iron & Steel Institute

American National Standards Institute
American Petroleum Institute

Airconditioning and Refrigeration Institute
American Society of Civil Engineers

American Society of Mechanical Engineers
American Society for Testing and Materials
American Welding Society

American Water Works Association

British Standard

Cast Iron Pipe Research Association

Cast Iron Soil Pipe Institute

British Standards Institution (Code of Practice)
Diesel Engine Manufacturers Association
German Standards

United States of America Federal Specification
Institute of Electrical and Electronics Engineers
International Organization for Standardization
Standard of Japanese Electrical Committee
Standard of Japanese Electrical Manufacturers Association
Japanese Railway Standard

Japanese Society of Civil Engineering
Japanese Water Works Association

National Electrical Manufactures’ Association
Provincial Water Works Authority

Provincial Electricity Authority

Steel Structures Painting Council
Underwriters’ Laboratores
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TNAANUNeaFniau Asuntasasnamdrfuatainfieaududidoniu lu

:: 4 (7] 1
nsuaNAFaInila desldsiuanliidasnds 2 uai

NIUNFNEINTIN

NIENTIVFAENISITNTIRURSR WA fDN
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3) ABUNIANANIATA (Ready Mixed Concrete) ﬁouuﬁu‘u@qﬂfauns‘ms.lau'lmﬂﬂau
LLﬂaa'lmmq-ﬂuaanuumﬂquam nﬂuwf-l.,mm'l-ﬁ‘lmm@qﬁqmam?muqm*ﬂﬂn
HULAIUHANLAZHANARELAINNISHANATY I ANENTIUNIAT99n 15870
AATUIIUTaLiaY
3.1) mquﬂa'1mm%uﬁuﬂﬂﬁﬂmﬁmmmumn MMQALGN 7 q:gn-fqmqq

- ' : oo [
Uieglurauiaaniouua dauandlumisa

a =
mqmu - : ANMHAA/NNLARAUY

Ui - | aendr 200 nn. + 2%

HINNT1 200 naL + 1%

HIRTIN ' : UaeIN9n 500 nn. + 3%

uNN91 500 nn. + 2%

UILRZANTHANTAN | + 3%

3.2) msHan (Mixing) Wildaadeladanila
- - = o - | o
3.2.1) nnsuaunuy (Central Mixing) MH180 NIZHANABUNTATIESA

-t T - & i ?
auFasanyraianisaeny warduslunsuan daanalunisma

AYNqLATALIAL (A1.31) nadudnlumzeay (1)
0.75 1
1.50 ' 1.25
2.25 . _ 1.50
3.0 - 1.75
3.75 ' -7 200
450 2.25

3.2.2) nzuaN 2 Aaw (Shrink Mixing) Mxef mmﬁmaun‘%’_ﬁl 2 Ay
Tmﬂmaumnuﬂumn‘lmmuua:m%né’qLﬂumwﬂulﬁ’m%L"s'ﬂu '
Fasanysallngsouan (Truck Mixer)

3.2 3) mmmﬂﬂﬂm (Truck Mlxer}umﬂm m:‘uauﬂ'aummquﬂmmﬂ

Lmus-agmugm"mmuau (Truck - Mixer) N1SHANABUNTAGRIN

PN [ e - - - b
nINMFREANTUN - NISNTNNTALINTITINTIAUASRAUIARDN
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4)

[ i i e ) * !
nsusulbitfernda 70 seu uazlifiu 100 ray muAuEves

NISHAN (Mixing - Speed) ANTMUATEUATEY

= e c':‘l'

3.3) mrauds Suunsandy 3 Uszan AUANINUNTUBLGNUANOUZNTH AL

(Mixing) Giafl

3.3.1) soman (Truck Mixer) f19auderauninain

NseaNALR (Central Mixing) 1ildaauntalaludiu 80% g
Bmsitanun

n7uaN 2 maw (Shrink Mixing) W ldaaunialalifu 70%
ga9Burmsianyn

nazuaningsa (Truck Mixing) 19ldaaunTnlaliiu 65% 104

Fuamsianua

- 1 ] = : i
3.3.2) munirmudalnaromNay AevtngAaunie (Discharge) aanannTy

Wvuanalunal 1 % 14 udsanGunay

3.3.3) 2avudy (Truck) Mivuderzazdu 4 uazazdasdraaauninaanly

e ol -
Huﬁn’lﬂ'luwm 30 UM UAaNRINLSHHAN

ATHUUIE

N1TMABUNTA

TONAN (Truck Mixer) MNIETN  T0TIAINITOIURIADUNS
L ]

waznalusallzzinmilazilunandeansalfusuaauninle
0N (Truck Agitation) Y1809 20T9AINITATUAS LAZNIY

= <l P Iy - v o )
ABUNTANNANITEUTaEaNYFadua2aInT2e I dautiagany
Talazuyuszudranndiuniadog

= - ; =

P09UdAY(Truck) MHIEDN T0TNEINITIUAIABUNTATIL AL
FauFasanysaiudo uazdasflaaiuinss

o a L e o e H
namMEuuan Whivainnaindildun

AJ - [l -~ - ~ L3
st WlFiuuTumlefauaud dszinm 3

aznszinldudsaindrspunmendlinsasannuGaufanves

' y =l - P |
uuuvsa negndn nasawman uazdendhludaunsa TneUfimdail

4.1) AsunIAnHANATaUAaImatluuLuuae il funanaluead 30 i

= - - = . = 1 '
4.2) naMABUNTAAINAGIsaslisiTeriadeasunta “Haeliaraviadiudng

[ =l -J A = i -;‘ qi'
Auaglunauniamnlud Fnmasunialuszezganda 1.50 Wms AN

= i, J o L7l ar -
Lﬂ“?ﬂQ‘TﬂﬂTﬂJlﬂ'] a1 liuna PIULENAIDBNIINAU

NFNNFREINTUN

NF=NFNTNEINTETITUTIRAUR=RIUIAADN
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4.3) mmﬂ'ﬂﬂ'aunﬁ‘mm'nfaum'munumunmmu 'I.un%m.,mumﬂﬂun?ﬂmu
;o @arnau mﬂmumguummmﬁjm'lun‘numiﬂ
i 4.4) m?mu.mﬁ“mﬁ'qm'mum'lmnu 20 (IuRNAT uﬂ"mﬂun?vmluﬂ@un?m
Hautudan ey (Vibrator)
4.5) luszwdwduandeesziunian  Tnaneungaldnszienauniadoumls
wduuazusvinliagursliidusesdedwinaudeaine
4.6) Tusiineunandalduiega Kaessidldl¥mauninldsununseny
nsuifien uazfastiasiuntsgoudeaiiainuaauaauazasdon
5) seHFBABUNTA =
5.1) ?ﬂﬂ&iﬂ_ﬂﬂun?m:ns:ﬁﬂmuﬁimuﬂqﬁuﬂm‘l’i‘luuuuﬁm?qq-qnum n1sin
pauninsadinliiaiadluta Tnednfawenzassatiiunae fil
5.1.1) 20UADAIMTLNIUNEATI9 (Construction Joint) AaWMABUNTARA
dafiudaann Fasinisdng Aredeandsneanidorien udadein
n1smAsunzadousialls
) , 5.1.2) satAalfanA (Contraction Joint) ﬁquﬁwmmaﬁiﬂé’muﬁﬁﬁm
nAuRaRLLLILNES  Azdasralirauniaudei@anaundaia
naALLL Lﬁﬂmﬂaun?m'lu"ﬂlnﬁjwﬁd fonaunianuiin ufoaz
Faamdamitaadauiarialasiavi riﬂu‘:";fa:;mﬂfaun?mlu
dasiall
5.1.3) ?ﬂﬂﬁiaﬁjﬂmma _(Expansion Joint) dainassudnanisimaaunia
pfausnuas Afafiges WiTlszaminaiuadnatien 1 tfums uas
Wilddasinszudwionaunindiadaglszinm Elastic Filer uaz
ﬂmédﬁiaﬁwé’ﬂqﬂ?:m% Joint Sealant
5.2) wiululdsansie (Elastic Filler) ﬂ?znﬂuﬁquudﬁmué’auu‘?mﬁuluﬁuq 7
wutzandauLtLLAZ A UM AN AR TIAMAY
5.3) dangarause (Joint Sealant) uguznaunannuansdi 1:3 11

) OJ - o =l
uwugasasAsifertnFuulndtdoaarnTs

i a - "
nENNFAENTUN NT=NINNIHENISIINTALRSRaLn AdaN



£

JanauuaniznioaialasanisimuIumuaIti - 15
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5.4) annuun (Water Stop) HANKLE TUIA uﬂ:amﬂuﬁ_ﬁqﬁam-ﬁ ’

l F18n15 Rubber Water Stop PVC. Water Stop
wdosusaEinatiag 2,500 P.S.I. 12,000 PS.I.
Auaanwas iy 1.20 1.50

T
AMwiaieegn dnlaw

60 80
Shore Durometer Type A
AMNgA A ~5% 0.30%
daausnatinatios 450% ~ 400%
musanalduniiga 30% 20%
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ABNITUNTANRIEAE Al
2.1) Unzzasuquiiaquuitasssaunitlunagiaue
2.2) MamnWaeunindonTuagiane
v
2.3} 1sdetnlduutioneunin
2.4) arsalitndaudanaunsa
525 n15EantlAaunam
” - o = v i L
1) MnTendsnsunIANneALUULAY aundtazldfunisaraasuaIndeALAN -
U
2) Aamsunianfgnswiseldoauunnieadniey Linsznunsiieudannnuiuud
w e w - w~ P - 2 -
urarealanain Wiimsadassuniniminiciagvacn Uinnnivaani

wuA UdraARIuAE une ansdounanudiusinge 1:1 Taegiawdn
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52.6 NMSINUAR819Nad2ULasIa9TUNe
1) n1sLAuGfagMNAgaL
1.1) éimﬁus'l'ofaEJ'NﬁuaFaﬂu"ianmmuﬂ:wﬂa {IuURLNaz 50 nlaniy e
naaauAINLiwnt n1stiad 8e@eilu dadouass uwazesniuudouay
-
ABLNTA
1.2) \AudsednvsagnuidifAsunsa atateaduas 1 Afqas 3 faad vize
A HTNTaUIRMeAtuANMsiaaie uarlii@iay du Wieu T Audlgy
- [ | d’ a ar as -
FN989ABUNTARILUIYINAI9E1S IRaNAAaUANAITULNEATEABUNTA
2) NITTIELNULA ' -
2.1) uanmadauAMANTR18Y Futas/nsn #Y waznIraBNUULAIUNAY
=l B 2 o i Ll b 73
ABUNTA WMAMZNITNNITATIA nsdnesivgeunautin iy
2.2) Han1IMARAUAIAITULTIdRTeMatausagnuIAl  WAnEnTsuNNg

AF9AN1FA T UTA LNBUAFIATLINU

= Y =
6. JTUMMANLATHABUNTA

6.1  AISINAAMNLAZAIHUNE
=3 - e : = o o v v =3 o A |
NuUWMANETuARUNSR el wlnnan wdndedes uazwdnlaraidu Mlnngl

1 v A 3 [ L7 L7 =
LWULINDATIITIFDN Wﬂ‘k«}uﬂ’}ﬂﬁ‘ﬂUﬂ?ﬂ

6.2 'u'an'mummmﬁuum
621 WanLasu mﬂuﬂumﬂn'tuu ﬂﬂﬂmnﬁuu ﬂ?’]umuu HALANTRAMNNIAIFIY

WA mnmm@mﬂ i ﬂi‘?n mu

1) wanidunay -ﬁuamjw SR 24 WIATFL WaN. 20-2527 fifndaRmaRTaalisn
n91 2,400 NN./AT.TN. ﬁﬁﬁé’qﬁqﬂf:é’ﬂ'lzjﬁhndw 3,900 nn./mz.mu. uazilAf
amm‘luuaamqeﬂﬂa" 20 TudramanEnn 0.20 AT

2) wandadas 'nuﬂrum'r‘{ SD 30 1 m#FIu wan. 24-2527 ummmammmﬂnm
nda 3,000 NN./AZ.TN. ummmﬂe:au'lnmnm 4,900 NN/AT.TY. UAZHAINY

i asn lutiandnfesas 16 ludaearuena 0.20 AT

= a
6.2.2 NITIHELUANLATH
1) mammmmm’lmmm suaudn quaﬂmﬂmﬂﬂﬂm HAZIANTALAA 1Y

LlU'LIﬂ’E}ﬂS”N A19AATZEIZUNUMU an Wimann ﬁ]uﬂ nana ﬂﬁﬂuﬂ ﬂﬂ’NL‘Hﬁﬂ

nIUNTHEN ﬂ?‘l‘i’l NFENFWNTAEN nﬁﬂumﬁuﬁ:ﬁm LH
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3)
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o e e
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I@Funsvien
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2)
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7. 91Uy

3
1
11 AEinaanntazanNe
- al 1 :’ i - 1 5 - - 1’
ufiun i lunuuasindaulngjasduivlugldtiasdunisiarmzaaanszuain - Ansen
ar a . ¥ = % : ) o X
AUARNIBIAIUT 1A1s 99N s wiveendulssinmldasl
711 Auhe unnate funnadnlugilanaaaziu il wiehivdheetednsiaus
- 1 . b 15 L1 | L7 7]
AU LazAUWsaRniIANgan e e FuuTaaMa gAY
< = - A : L] - 1
7.1.2 HuFee wnale Suidaunadssinng 0.20 - 0.25 was dunGealildsliauas
) - " = ) o - & EZ v e a . <t v o
TAMINLLY  AauFesiasnruadaiu iy udnhiiulugjunFaalidanga
- @ “
Taaliufauluaindreguuiiuiawdn whannaussdowiFeuanaiuiuiuiay
Lr = - I 1 ] - k2 - [) = = L7 '
daAesiausiau uazandasdnreniniiuseiutssuasiivguliugy
- = ) | u - 1/ i i
713  AuFgesnuug unngi iuFoainde. 7.1.2 uazauuofoutiiniugednaruing
L ) = ] .
Ausaenuria
-, ' - A ] i - b4 v
74.4  una wngie Aundaeunsaveiuunsnaindedinrsudeiiunaulnn
74.5 BuFsdlunassainnititg waeie fuGeaninde 7.1.2 dnnGaesdlundaians

ande i Faudas

£ [ [N
7.2 PBNMINUANRTATIANLM

721 amandanaty y

1) Aulua
1.1) fanuudunds laigniau uaznufAanisdn@ (Abrasion) neaeulnuls

Los Angeles Abrasion Test udndouna nusagauuelaiiin 40 %

1.2) fiANAINY (Soundness) Lﬁﬂﬂﬁﬁ‘auﬁoaﬁ% Sodium Sulphate WA2d91
ejruwmﬁm‘lﬂiﬁu 12 % Tagmnuin

1.3) fanudaedunilisng 2.6 waziludiumnannumaalsaliiiu

1.4) Tidndounaziia Ineluegiumninmntei it

1.4.1) Tudasun 0.90 wmsiinnatefeuiiulagadlidiu 0.40 was

thwinaastauitu (nn) | quin @ wastaudiu () ~% usazauIAlainwiin
50 - 100 0.325-0.400 H1nndn 40
10 - 50 0.200 - 0.325 ~© 50-60
finndn 5 _-F‘i’lm"’t 0.150 1ot 10
Augesuaziiuru 7 Rusesuazivdu aundn 5 ]

NsuNFAEANTN NFENTINNTALINTEFINTANAE A L AdaN



Tenvuanizreaiialasy MFABNUIUUAILIY Sy

— Ay

Hudaguaziiugy

H ~ e P - ' ° s
munrainaudiy (nn.) ’ 119 & vaanauiiy (1) | % waszwuralaerimin
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1.4.2) Huhawu 0,60 mm?ﬁmmmmﬁﬂuﬁu‘mqm@"lu'tﬁu 0.37 thims

N9 0.150 vaendq 20

Mudosuaziiugy ‘ vaendq 5

1.4.3)iu#amun 0.45 mm‘ﬁmmmmﬁﬂuﬁufﬁrqm@”lu’zﬁu 0.27 wums

10-25 0.200-0.270 - Hu1nn9q 55
5-10 J 0.150-0.200  35-45
AN91 5 J AN1 0.150 A1nd7 10
TuelasuAziiugy ‘L Hiueineuaz iy tiasnds 5

2) naavaARItng

2.1)

2.2)

2.3)

Wurdarfaudan=a (Hot dip galvanized) ﬂ?:nﬂuﬁuQﬂnacmﬁwﬁqaﬁn

Wugthinuasiaiunde, 3 29U 1 2 wuy fAe

22.1) nAevRIRAMIELLLY GABION fimnadndauniuuinlnsiinyia
1M ns s naLg “D- Tinnnd 10 x 13 Wwudins

2.22) nAAMA1IE MATTRESS Hrunadadauniuuy Toefiaunn
Tasmiheanszziunas “0° liuannd 6 x 8 LuALAT

nw%u'imogﬂna‘m Lﬂuémﬁlﬂul’mﬂLﬂ?ﬂdf-’«'ﬂ?bﬁﬁmmﬂuﬂ:ﬁmmumu

wuy uﬂ:ﬁuﬁﬂ%ﬂﬁ'lﬂlu'r;lﬂ Tme eila — Jals

ANANHUZIBIAIA  (Wire) ﬁl-ﬁﬂs':namf]unﬁﬂqmﬁmﬂhaqzﬁmﬁn":

ANUFIUNIUUIIAY (Tensile Strength) laitfaeindn 38 NN./AS. NN, ANAD

IINARAY NaN.71 "avaudnirdauden=a" uasdrurnaamuaznIg

LAROUAINSR sall -

NTNNTHENTIN

NIENINNTHEINIFITNTIAUR R Ad DY
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2.3.1)  nANAAAITIIEILLL GABION
4
< L ° o & o ar - ar
| [ FUAUBDIRIA mumgménma(uu_) UuinTusesdansaniaaay (nTu/ms.31.)
avnlAsa 3.5 275
A/9A0N 27 260
AVAWU 29 240 I
2.3.2)Na9989an119181LUL MATTRESS
-, Y ' P2 5 car & @ " <1 ar
TUATBIRIA | LAULIAULENA (H3,) dMinIuAIaIdInE@iiAaay (NFN/AT.N.)
aalATa 27 ‘ 260
/2@0N 22 240
AIANY 2.2 240 |

2.4) nsdauazWuNgasY sewinnassntisua=datlanaaslildasaiuauin
@ueihgudnang 2.2 fsdwng Wudanuatalasinges Tagiunden 3 sau

uaz 1 seudaunuluuAa=gdiam11ne

P |

2.5) aaalasndesdeaindtedagnlidlualuuasinidednanuuaaniag

naaslaglihusuianndu

7.2.2 n199749Lsgaiiu

1)

2)

3)
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7.23  MANUAIBEIMARALNAZIENUNR
1) mafiusedmadey
1.1) quifusnesheiulun 49y 100 Alaniu r?i'a_wmﬂ'ﬂummuﬁqLLni‘q
ATNAINY ANNANANNIE LAANdIUARSE
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189N89989001118 mudannualuuuy
2) NISTIENIUNA
2.1) aanimmasauananiivadiiulugy Wanenssunisamanisdnadiugay
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2.2) HANNIATIAEBUANANTGATAINARIRIAANTIY  IFAMENITUNITAZINTT

Frariuraunautin iy

8. 1UNB

8.1 ANNAAMN/AITHUNN Y
' ¥ -to ot . - ., ¥
ITUYID UHILD TUABFZUNEINATULSIAUNENAT 111 VieAeumIamaTIMEN Lasanuriadetin

Ju - :’ 1] a § e = ]
NTULIIAUUIGA LU Yiawdn vieTiuusileiiu via HDPE s

82  danMuALAsAMANIR
821 mmanRAnatly
1) vieAaUATALATHMAN
1.1) HpuauiReuuinsguudaiusigaamnssy uan. 128-2518 daiild
reyl¥ifluntiheiu Wi 3 nisdauuudnau
1.2) firesunnira sesuanfnuasfaveny
2) viewan _
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Geudotlindwidanin fuamnwlisandiu 1 nuusedulFlides
Ad1 1.0 wnzihdana rliadatewinanu
2.2) NITARBURNYIE 'Lﬁ'ﬂ{'jﬁ?l&'f«ﬁ
2.2.1) nmswasuRamealuy Wiafaudae Cement — mortar AMNNAATIU

189 AWWA C-205 %32 Liquid Epoxy MNHIATIINGEY AWWA
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2.3)

il = i - . ?
2.2.2) ninARauRInTsuanvieuuAulilAReudie Coal-Tar Enamel

ATNNIAZIIL AWWA G-203
o = i Leam L1 = [ 7
2.2.3) nnmadeuninieuenvialafy WARaudie Coal-Tar Enamel
ATUNIATFIUTBY AWWA C-203 2 18 Wuduasiuanau uazmi
T
AuMIEine1 w9 (White-wash)
funsaldasavia
s ] - ] - -
2.3.1) Tadamanudamntiadatamineny HananiBnuuinssiy
L b
HAnAuTigRaIunssy Nan. 918
i ' i - ey, -, - -
2.32) winamudura HanaulAnINuIAs§INNARAUaAAIUNTIY

48N 381 UATAANINAEN UNANAED URZAANURA HAnaNTRATY

NIATFIUNRANTUTIEAAIUNTTH HaNn. 171

3) viedwuslediv

3.1)

3.2)
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