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

JIS - Japanese Industrial Standards

AASHTO - American Association of State Highway and Transportation
Officials

ACI - American Concrete Institute

AGA - American Gas Association

AlJ - Architectural Institute of Japan

AGMA - American Gear Manufacturers Association

AISC - American Institute of Steel Construction

AlSI - American Iron & Steel Institute

ANS| - American National Standards Institute




API - American Petroleum Institute

ARI - Airconditioning and Refrigeration Institute
ASCE - American Society of Civil Engineers

ASME - American Society of Mechanical Engineers
ASTM - American Society for Testing and Materials
AWS - American Welding Society

AWWA - American Water Works Association

BS - British Standard

CIPRA - Cast Iron Pipe Research Association

CISPI - Cast Iron Soil Pipe Institute

CcP - British Standards Institution (Code of Practice)
DEMA - Diesel Engine Manufacturers Association

DIN - German Standards

Fed.Spec - United States of America Federal Specification
IEEE - Institute of Electrical and Electronics Engineers
ISO - International Organization for Standardization
JEC - Standard of Japanese Electrical Committee
JEM - Standard of Japanese Electrical Manufacturers Association
JRS - Japanese Railway Standard

JSCE - Japanese Society of Civil Engineering

JWWA - Japanese Water Works Association

NEMA - National Electrical Manufactures’ Association
PWA - Provincial Water Works Authority

PEA - Provincial Electricity Authority

SSPC - Steel Structures Painting Council

UL - Underwriters’ Laboratores

TUV - Technishe Uberwachungsverein
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ANSI
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AHRI
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ASME
ASTM
AWS
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BS
CIPRA
CISPI
Ccp
DEMA
DIN

FedSpecs-

IEEE
ISO
JEC

Thai Industrial Standards (WA IUNEAANTIAEIMNTTY, LON.)

Japanese Industrial Standards

American Association of State Highway and Transportation Officials

American Concrete Institute

American Gas Association

Architectural Institute of Japan

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

American National Standards Institute
American Petroleum Institute
Air-Conditioning, Heating, 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

Deutsches Institut fir Normung %39 German Industrial Standard

Federal Specifications
Institute of Electrical and Electronics Engineers
International Organization for Standardization

Japanese Electrotechnical Committee
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JEM
JRS
JSCE
JWWA
NEMA
PWA
PEA
SSPC

Standard of the Japan Electrical Manufacturers’ Association

Japanese National Railways Standards

Japan Society of Civil Engineers

Japan Water Works Association

National Electrical Manufactures’ Association
Provincial Waterworks Authority

Provincial Electricity Authority

Steel Structures Painting Council
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2.2.1.2 ANUAUMURBNNSTAE LienadoUAI8LIAS 8 Los Angeles Abrasion Test

(ASTM C131) Inedugayesaaldifiu 40%

2.2.1.3 #37989UAIUAINY (Soundness) gaidud oaldiiu 12% lagunin

\Wenadause3d Sodium Sulphate

2.2.1.4 fdndumasiia lngluegiunnnunuivesiiu Al

v
a a

1) Hudienun 0.90 was fvunvesioudiulagan ¢ ldifiu 0.40 was
vhninvesfeuiiu (nn.) YUIN @ VINDUAU (11.) % usazaualngtimin
50 - 100 0.325 - 0.400 11NN 40
10 - 50 0.200 - 0.325 50 - 60
N9 5 #n31 0.150 o8N 10

BRI hugoguazitugu doenin 5

2) Auilanun 0.60 w3 fuuevesneuiulagn ¢ Ly 0.37 wns

Unneanauiy (nn.)

YUNR @ VDINDURAU (11.)

% LABLYUIALABUINTIN

%

25 - 75 0.270 - 0.370 11AN71 40
5-25 0.150 - 0.270 20 -40
#n1 5 #n91 0.150 $Ja8nin 20
UVERENGELY Rugouayiusy wosnin 5
neaaUmaN 1 NFUNTHEINTUN
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1

3) Auienun 0.45 wns Jvuavesiouriulagn o WAy 0.27 was

dmitnvestouiiu (nn.) YA @ VOIANDURU (1) % usazuwalagimin
10 - 25 0.200 - 0.270 AN 55
5-10 0.150 - 0.200 35-45
#n9 5 N3 0.150 Uoenin 10
udosuayiu Wugasuayiiuguy Ueynin 5

1.2.2. quandAvalUuvesndasadnnting
1) Wuallawdeudangd (Hot dip galvanized) Ui%ﬂaU%u%ﬂﬂa’Jﬂﬂ?ﬂﬂﬂﬁﬂtﬂﬁ'gﬂiﬁﬂL‘VISEJJJ
YUANULNGYT 3 50U & 2 WUV A
(1) NEIAINAIVIYUUY GABION Hauadndiunuuuy nedauintdeinigiean
srggWuLNden “D” lunnnin 10 x 13 wuduns
(2) NavsaINAIYY MATTRESS dUunadngdiuniuiuy lnaduuintosni1d1e91n
Srurnungel “D” lUNINNIN 6 x 8 LURLAT
2) ms??u‘[magﬂﬂdauﬂu%"m‘ﬁsﬂmam‘%aﬁns Tilduualardnaiumunuy wavinds
funelumn 1 s Tl - Jald
3) AudnwNzesaIn (Wire) Mldusznauidundosmnniisazseadidmnuduniu
WS9A9 (Tensile Strength) laitipanin 38 nn./ms.uu. MuASN1SMAdEU 1BNn.71-2532 , 48N.3656-2566

« < A LY a,, IS A o = c’f
ARLNANLAADUTAINTA ™ LLAZUYUINAINLAEAIILARDUSNNTENIU

3.1) NABIANAANUIEWUU GABION

yilnresadn | wWuraudnans @) | ihwdndudvesdaingdnniou (nSw/nsa)
ARAIGER 3.5 275
annn 2.7 260
ANANU 722 240
3.2) NAIAAANUNULUY MATTRESS
yiavedann | duriAudnans (wy.) | dhwinduivesdingd@neiou (n5u/n3.u)
GRAIGER 27 260
a3nnn 22 240
ANy 33 240

NDINAILIUNEN 1

ATUNITWEINTUN
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4) MyBauaviunaesszengswnelasiUanasdiidameiunnadusingudnan
2.2 fadns Wudatualnlasinadlagnunden 3 saunay 1 58U gaunululmazd9n1ang
5) aanlasenaesdosiusieiand iduaduuasividedndnuuaialasinass

Tngliusutanneinu

1.2.3. 152195899 U

2.2.3.1 MVt ian ey

AewihmsytuTansesiu fasinisundauiuiuusnanagianutuTan sosiy

v ¥
o o ]

Trdanuudulidesninfidmualuuu anussbilaauaauas seaunuwuy Jantusesulziasau

L |

v ]
a A

P Yy v e o v & S A & d' 1% IR & X a Y
Wuwmiﬂﬂﬂﬂ LLa'ﬂwaﬂﬂLﬂua MiﬂLﬂUﬂaQQﬂmmaLUuﬂau LLazmaﬂlﬂJ‘Vl'ﬂ'ﬂ']aﬂ‘UUiBQWULﬂﬂﬂqiLLUﬂGﬂ'}ﬁ@]

Fusaaiudosundalvidanuudulidesnin 70% Relative Density tagldanunuianuiLuy

v
a

2.2.3.2 MSNNIURUNAY
ADUYMUTAUTY A OINNMTURS ALUURLLUS DR asyindundwidmuuulsitaenin
sufifualuluy Auiisdesneasisuutuiansesiuniianuuduiasauvuimuinivue i
wa Ao S v al ) -~ Y o A g v a
yunnazAaaTRauiismualuylnemsitaensednsvis eussau udwhnmsindeussitianuvuiiais
SEAU mmmgﬂi‘wmuﬁﬁmum‘lmwu

2.2.3.3 NSY9URUIS 89

A a PN

ADUYINIUAUIS 89 FD9INNISUASALULANUSUNIZYAUS B lW ALY

hitesnimmuifmvusluiuy AuBeewsineadauutuian sesiuilanuutuwasaUaUiivun
1 &l

Aussadonnesoaiuludnvazlidowdnas sganluainfnduiansesiu Aoulvjaneyfiuen

FUBS 899f 09 auTuAdBna alan BuSssneua T uluauuuLasfasseasy il liiinnis

Lwﬂéf’aﬁ’mﬁ’maqﬁuimjl,wiazﬁauﬁmLﬂuizmuLamaﬁ’uﬁuﬁuﬁauﬁnLﬁﬂqﬁaﬁuﬁ AU T
Fudssdodhiteaniiidmun feuiivuniAvliluadudutansosity
2.2.3.4 MIVNUAUEEEIULN

roudnvhiuGeseuu FesinmsuadauiufuuinadashiiuEeseuun
Seuudliiosnimuiiimusluuy Audseundesoaduuiuansesiufidansmnmud dun
fusaundonidestuludnvasilifoudndoulnyaas iy ioliiuEeadatuminian
msnedeaesimniuaatludwuilaededivinlidusesiuguim dufeulnydesegnizaeiy
panlU Tnefaddiifeudnsiumudundony ndeurtsussimivesiulngudasdoulmiussuiy
eiufuiiufeuirafosiiudl aumumeduiudeewndedsideonividinun foufinuniu
Tiitsanadludutansesiu siailidu suumuresinssniisiudeulngifeyunsie (Mortan)

gnTa 1:3 nsealviuiuy wazanuesliniSey

noIRAILILNENN 1 ASUNSNEINTUN

s



Jamuunn1sneasalasan sWaILIWaNin 13

2.2.3.5 MIINuiung
Aoudavhdiune dewhnisuasauduiuudnuiiazyiuneliiaiuuy
ldtfesndnfifmuslusuy Aeududedesiiuliuinuasyharuazemeuiiinzauiafiuesn
IPBURERSOIUML 5 9y, Auudazfeudonetisedlnuareinfudiouninmunogaios 1 g,
Tngsou AaunInsynissossevesiiudosnseydliuy Wonefuauldmumuaudismunluuuy

TUaRIMTNAR8ABUNSA IS8 U

2.2.3.6 NMSYNURUSalUNanIaInmane

a

AUV UAUE 9lUNEaDIAIARIUNY ABIIINITUADALUUALUSUNALYINTU

LY

= val | 1y ! A o a a i | v i Y &
Liﬁﬂlﬁuﬂ')’]uuuu1uu@ﬂﬂ'J’WY]lW]ﬂ’]VTu@IIULL‘UU WULSU\TIUﬂaaQaQﬂﬁl']‘(]']ﬁmax‘lﬂaair]\ﬁ.lu‘ﬁu’lﬁﬂ

»

LY

& Aa | A o a a v a ! | va da
FOINUNHUAITNULLU U LLAEAITUAUINTUN NTNRUR W‘L!Lﬁﬂ\‘iﬁ@\i’ﬂﬁﬁﬂ\‘]ﬂﬂlﬂﬂa@ﬁa'ﬂﬂm']‘lnﬁl IWEJ‘LWMU‘WN

v
[ 14 <3 v v A a a

Snwnzfoudnanogiuluanaiidntuiansesiiu deulngignegiifuen fusssazdienisdoudy
pdnewnEaUan Budswinduantuluiuuuiazdessyinsy TdldAnmsueniRomthaesivlug
urazAeudoadussuruianefusuiudeudafowiiui mumuestuiudedunassanamineda
lideuninfismun WevhnmsSesiulunaesaamgreiadauds idadndesmnmaie wazyndnluwiu

meganviangtuiunaesainnuig
1.2.4. M3AUAIDEIMARDUKALIIBNIUNE
2241 dufiuieafiulug) $1uu 100 Alanu ievaasuanuudeunss
AUAINU AIUATUNE LazdndIuAay

2.2.4.2 TwnuransageuaMauUAvasiulugnewiluldany

T

ADINAILIUNENN 1 ATUNSNEINTUN
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ulaseaing

1. IUABUNIA

1.1 A1RINAAMNULAZANNRINY
UABUNIAMLNEENNSUSENBULALRAAILUUTEDADUNSA NIIHANABUNSA NSWABUNTA
NMsTaNABUNTA N1SVALAEANLAIABUNSTA N1TULADUNTAAINTUIIUDIAITAILY ABUNTA
Usgnousediunanuesdiuug Audesriansan nie 1 uasnieasiadnauiinaan nauviivin
ardesnanind idniuedrsiuasivianumarvesneuninfivnzay

a v oa & ) p 2 o v oa & T P va o
ﬂQUﬂimma\‘mL‘uaaﬂﬂLaﬂJaLLB%L&I@LL‘ZNWJG\EN&ILuaLLuumﬂ’nmﬂWlum’JiiJﬂmau‘umﬂuﬁmwu

v '
a o v v o v A

flan1sind lndlaginassutintdniuinseyin

1.2 dafvus/Auauin
1.2.1 YANENABUNTA
1) Yudiuud doaduvedln llidengunmuazdudadufou dliissylniduedredy
ThldJuuddasanaud Ussian 1 a1uu1asgIundndugignamnssy den. 15-2562 130

Yudwudlansedn sllaldeumly (GU) musnnsgiuninfinsignaivnssy won. 2594-2567

P a < 1

2) nedeadunsieneivinia Tuiauduudaunseazeausiraindadovy wagil

'
o = va v

ndupaziuf lngfaaiunsaaeuAuaudReiail

[%

2.1) neaevaaiovulaglduelufoulansanleduaziisuiudunsgu

a1 =

2.2) NeaauALLdansslnsutielaReudamn 5 soU dardanuseldiiu 10%

v
v v

2.3) NAdoUaIuAaslAYIDUNIUATINTININTFIUOLIS U]

AZUNTININTTIUBLUIAY % siunzunsalneniimin

3/8 ih 100

wes a4 95 — 100

Wes 8 80 - 100

Wwes 16 50 — 85

Les 30 25 - 60

Las 50 10 - 30

Lwes 100 2-10

3) futpsusansindiugey Wuiulimersesdns nsndoudunsintida Juinlu
ANUSIINVRLVUNAGIS 4-76 Tadiums (3/16 - 3 1) TrzdoalvuindlrunarasvaunulUag1anunyay
fiauudaunsmunuunanndadevunlideants dsuiwinvazwasuroutnaulldmEenuuiey

At lgdasuNugINITAal

nEIAILILMEN 1 ATUNSNEINTUN
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3.1) nageuAILdsunsdneutielaisudaia 6 seu feawdnuselahiiu 10%

3.2) NAdoUn13TRAlaeiASea Los Angeles Machine 500 sau dfmusionsind
Lidosnin 60%

3.3) nadeudndunagingsourunznsanassuend fuduladurnaiiuues 1
fowndiulnganliiiu % 41 Miuerasaeuniaifanuvunlifiu 0.20 was uagfiuives 2

fvweiulngjaaldifiu 1 v 1 Tdiuenamseeundansianuvuniy 0.20 wes fsil

YU % riupzunsslngtmin
ugoy 27 1w | 17 | % | % | %7 | Nod | Nos8
Aulues 1 - - 100 |90 -100 - 20-551] 0-10 0-5
AuLUos 2 100 90-100| 20-551| 0-15 - 0-5 - -

4) ﬁéwﬁaaL‘fJu‘fﬁ@ﬁﬁzm@ﬂmmm?ﬁL%‘@Uﬂu"d%uﬁmﬁ%ﬁﬂﬁﬂauﬂ%‘mqw?ﬂa
AMULTILTE LU NTA A9 @NTOUNTE 218
5) @sualiy (Admixturenduansiaiiildiiuid U ludrunaunounss i el
ausTumandauss wazasanlunislda
1.2.2 LWUUMEDABUNIA
1) Jandldiuvuvde wwu liidh wiumdn szfemasensiase Fufnanmamuie
m3nsevfeiilineuninuiulnenuaudivosTanitlddssd
1.1) Wuuuiezdhanvhuuuasdemunliiinii 1 Sauasnidlaifu 9 G2 Selosdniu
Tudausslilonpasu
1.2) linasdoadulidaiivhieniiviafiavannsofudild lidesuitagni
AMurulitasnin 10 adiuns

1.3) ldhaswazlsidmsumduivunliidnnin 1 v x 3 92

v
1 [

2) mawssuiiuigusesiurunin Aulhguiisessureuninfamiasdedlsithds
liflnaunuiagimvdsveasineg wiedsilifssrasdindaufined nsdiiufinfigadudasdosility
Tnevh iietlestuilviiiuingeminoananaounnlysl

3) wuunaeiflelsusznauudndesdinnuiunuduss wagldmumiaunseduaug
wargusignansusEyliluiuy

1) foumAsunInfenimuareauuunde gngialiiFeuien yuuufeditum
wuuileyaelildiviidy Wedestuilireuninfiauuuuasisoaiion

5) nsdifesdauuudeminidu vislansidueduiiesdoslsiidliluneunn tne

[ (3 =) v o | =t a a (R { a
N1IRALAAN WiE]Ia‘WSLﬁu‘Vl'ﬂqﬂ‘VTNaﬂ‘ﬂ?ﬂ&l’)ﬂ@ﬁﬂiﬁluuaﬂﬂﬁ’l 3 LYURALUANT

T

NDINAILILNEI 1 ATUNTWEINTUN
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6) nsdifldBavanamdnduiauuusianenifulilivdessaoundaiivarsmanidud
Sanuuilidmiuainilivg \iodnnsdougnoundndefiuudnaumsednsdu 1 ; 1 Tnenfin
melu 12 Fluamdanoeauuy

1.2.3 ANSHNENLATAITIADUNIA

1) drunauneunIndunsmarunanvesdiuud fudosrde nsin Ns18 wavinay
Tnehwidnannnsnaaedluiesufjianisinedoionnnuudusaesnouniafifosnisanumnzay
Tunsway uaglumsvdersuniaduinusiingasdosfinaauiidsd

1.1) fauamnsasunsenaly 28 Ju ldldsingt 210 Alanfusemsaauiiuns

1.2) mManadaunidelun1ssSunsing @unsanseyinle 2 38Ae Cylinder Test
annsadunsanalu 28 u lelisnin 210 Alanfudensiugufiuns way Cube Test @1LNT0TULTINA
Tu 28 Sulslaising 240 Alanfusensaaufiuns

1.3) N1sNAgaUANTULNAIBIABUNS A (Consistency) LT UAISVIAGBUNIAY
n15gUR (Slump Test) Apuvzihlumlunuuvaslildrnisyusegsewing 5-10 wufiuns

2) F3msnaunpunindadlditnauseindewmaunaunin Inupauninderauttiiu
sehahiuiudirsriilumsuaunsmile deddinamanlitesndn 2 und

3) AEUNIANELLASS (Ready Mixed Concrete) dunauvasnouninvasliiudsunuas
lﬁﬁwq"ﬁuasjﬁuu%ﬁwcg’wﬁm

J
a ! [

3.1) anueanawmdeunisenlivesuTinadunaningiude azgntenislieglu

9

YBUIANANAUAAILANILUATSI

ngev ANUABIALATEY

Y wendn 200 nn. + 2%

1111731 200 NA. + 1%

U3a33U 1e8n31 500 AA. + 3%

111NN731 500 NA. + 2%

mqﬁu ANUAATIALAGDY

UILAYFIUNAULNY + 3%

3.2) mswan (Mixing) Tiliisvelatanila
3.2.1) NMsuauiuf (Central Mixing) vianeflanisuanneunindeasaisouson

anysalnnlssnunatuiiunisauduandunisg

NBINRIUILNEIUT 1 ATUNSWEIATIN
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AR DN (AU.4) nandusiilunssas (uni)
0.75 il
1.50 1.25
2.25 1.50
3.0 1.75
3.75 2.00
4.50 225

3.2.2) N13MaN 2 99U (Shrink Mixing) ©u18f4N1SNANADUNTH 2 AU LAY
mouksnuaNInissukazaeuvaadunsnanlmasaseusosauysal lnesanau(Truck Mixer)

3.2.3) n1swaulaesa (Truck Mixer) Munefian1snauAauns ad anauass
SeuTesauysallusanan (Truck Mixer) nMskaumsunIndasdnisvyulitdosnia 70 souwayluiiu
100 59UANLANILEIVBINISHAN (Mixing — Speed) AifnusvaAIed

v @

3.3) nMsvudaduunesnidu 3 Ussaviivdninasituegivdnvasnisuas (Mixing)

=D

N
3.3.1) somay (Truck Mixer) dldvudsnounin niswaufufi (Central Mixing)
Tldneuninlaliiiu 80% veUSumsianunnisuay 2 ney (Shrink Mixing) lildmaundmldlslifiu
70 % voeUSuAsTaun
3.3.2) nsuaulagsa (Truck Agitation) T ldaauninle luiiu 65 % Va9
USinaswavaa
Weilnsvuddlagsonaudasdronaunin (Discharge) sanannlulinunansly
Va1 1 % B, MENSUREY
3.3.3) sa9uds (Truck) Idwudszavduquazazfosdrensuninoanliuun
melunan 30 ufindanniuney
AIUNINE
_ soman (Truck Mixer) Mg sa3sanunsavudineuniauazanglusauseianiaziiluneay
Faanusolduauaoundale
- samu (Truck Agitation) vsneiia sa8sanansavudaasmuAUnIATiNauIS U orasysaiLdn
MnlssnuluSambenuddiagmuseninnsiunadg
- a9 (Truck) munefls sadsanunsavudsnaundniinaudsuiosauysaiudruasios
Josurhdaly
- haniSunalfuanSunaniisuldi

- namvualdldivduBuuddesaiaudusenn 3

ARINAILILKENN 1 ATUNSNEINTUN
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L .

1) MswmesunInaznszhlsrdnlansdeummiBsuSeaveaLUUTIAD MSKNLWEN
@ q' d‘ a a va v c’{
nsnuvan wazdanislumsuninlneyfuanal
4.1) paunIafinallasauadasadlusuunasvildruanigluian 30 w¥
4.2) msL‘wﬂauﬂ'%'m'1ﬂﬁqaﬁmﬁﬁw%ﬁadaﬂauﬂ%‘mﬁaaiﬁﬂawvias’humwmagi
Tupaun3amnlug vnuwmeeunIslussezgendn 1.50 WATINRUNM 3eNNsalla g MY lrnas
LENAIDDAIINAU
4.3) N1TNEaRARUNI AN LT Ut INUNUABUNS A LT NEINIERMUIABUNS ALAY
a 1 v g Y =t 1
doneusmmetdiyuididanvesnmivivasly
4.4) MswusiazasIruruliiiy 20 wuRunsuasdenseylvnouniaiileuyy
fewmspssuy (Vibrator)
4.5) luszwinsfidunnsosssiuniam launsunealinseysnaunindiumliuguy
LLazLm'wﬁwﬁ@lﬁmq‘uszﬁﬂuiaasiaﬁm%’umudaa%w
4.6) vasnraunIndiliudemidasseielidlvneunsalasuainunsenunseiioulay
soslesiunisgeyidernannuaiunnuazauae
5) SPYABABUNSA
5.1) segspApUNIRTYALAuUsLanslTluwuuneaamnuiansmAaunse
v o % < @ 1 2 A 1 < & a,‘,
aesvibiasadutag o lnvdadowrsenailunamieal
5.1.1) S98¢9d NS UIUNDES19 (Construction Joint) NBULNABUNIARAABAU
ﬂiNLﬂ'wﬁaQﬁms%’mgé’wﬁaaﬂﬂsﬂaaﬂL?!sJdauué’ﬁaﬁwﬂﬁimﬂauﬂ%mdauﬁiawlﬁ
5.1.2) so86alRoua (Contraction Joint) BIM1U99508# 99 1UNTINLANN
FURATULUUNA DA2H 035017 ABUNT ALTIA LA N ULAITI00ALUULA BLNABUNS AL UD NA1UNT4
a A A 2 o v 1% Y -4 & a a a P ~ a | |
FARUNSANLT LA ARt edsuRivinlaviauilansuiagimaouninlugsaly
5.1.3) S0uMBLHBY18 (Expansion Joint) 19491958 NINNITMNABUNIAATILSN
wazasafidesviszezrieiuegaton 1 wuRwnsiazlilavasineseniniinouninmieiaguseiny
Elastic Filler wazgnsossiameianuselnn Joint Sealant
5.2) wiluleldsouse (Elastic Filler) Uszneumswiunusssvisoiduluaus Nwnzay
saduusiulazanumesznsrdamal MuNRSEIUNEASigRaIvnITy en. 1041 - 2534
5.3) Jangnseuso (oint Sealant) ugnsusseeraumsednan 1 : 3 seenoevey

U3alndtaminaun3sn MuUInSTIUKEASMIRaMNTIN BN, 2038 - 2543

ADINAIULNEIT 1 ASUNSNEINTUN
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[

5.4) anfiuin (Water Stop) fidnuazvruiniaznaaudicil

83 Rubber Water Stop | PVC. Water Stop
milgussdnegnailey 2,500 P.S.I. 2,000 P.S.I.
AMNaNTINIElAY 1.20 1.50

Ansudafoeiianinlag Shore Durometer Type A 60 80
mmcﬂmﬁﬂmﬁu 5% 0.30%
gnaurIneg1los 450% 400%
nuusanalsnnian 30% 20%

1.2.4 N1SOBALUULAZNISUNADUNIA
1) WUUNEaDARUNINALADIUEaRs L IAUNIIILATUAIMUAAIDDALUY LAZNISODALUY
rAoINTETgANUTEnsETaN el AR UNS AR AAUIESNNY SEaaNneALUULA ALAILLT LS
= L U lﬂ‘ al o U d’/
Y29ABUNIATUINNTUNNABUNSIANINUALABUTLUUAIT
1.1) WUUAUTIEIAT U NN 2 Tu
1.2) wuUvaulALEUNY 21 Tu
2) NSULABUNTHALADINTEYINUNNABUNSALS ULTIF A daslLag19tios 7 Ju
aa 1 = aa o n’l’
Sn1sunivaneISeail
2.1) l¥nszaeuyuihequudineysailillenagiaue
2.2) MamhlireunIniendustiaye
2.3) 18 vuRInaunIf
2.4) l9answeilindauiinAaunsn
1.2.5 N15YaURINAUNTA
1) MULeURIABUNIATINBAKUULTIIUNTINELATUNINTINEBUIINYNATUAINY

A a0 1

2) fanounindifignsuniefidunwisadneslinssnunssiiieutemnutiundauss
vadlassadulivhmsatnaouniniline fustdiamaing vinanfusenlivunudrgnarudeyunsie
Snsndrunauyudiaud : e 1: 1 Tngtmiin

1.2.6 NMNUAIBENNATIULAZIIBIUNA
1) M3iufagmagey
1.1) guifiufetniiugesviensiauasvseswauegisas 50 Alanfuiionnaou
anuudaunssmsinddadovudndiurazuazooniuudiunainounin
1.2) fegnvdagnuirnasuninet sy iuay 1 %9 ax 3 fhedauarlidon

TudpuliuAmyuiiveInauNInaIULLIiIBE 1 aNAaR UMEISULTISnTRIADUNTA
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2) NMITNYITUNE
2.1) nansvRgeuUAMANTRTEILEBY/NTIA NI UALNNTOBNLUUEILNELABUNTA
2.2) Han1sVAEUMAITULTSRvesetrdagnuial (nnaelniiminsasuau
rousyAounIAnsU 28 Fu Wihmsvageuuvisrouninfegeiiony 7 fuuasiimmannsasunsang

lldeind Sevar 75 vesasdnUsedunaunineny 28 Ju)

2. mumémﬁ%maaun‘%m

2.1 ANINAAIINLAZANURUNY
< a a P I 1% & v v I v oA a
NuUIANLESUABUNTA MU ndnidunay Wdndedeukasinanlaseasiay Musing

Tuwuuneasne WoielulonaundaiiaE@sunissunias

2.2 Yo wun / Aeududa
2.2.1 wianesy doadundnlmiiilieeldruunnou Wiflsesunndtn Felfnazeinuseaan
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vV a o v A:ll % [N 74 1 =S %
sedoadimasdungnaulidesnii 968 Alandu-luns
- gundurugudnansandusening 8-18 7 (20 - 45 uRlung) M

uignauazssslitesndt 2,074 Alanu-uns

'
v a

- gundurugudnatsandulngnit 18 i (a5 WwuRims) Mddui
anduagseslidesnit 3,042 Alaniu-tuns
- dhwinvesduagsewing 0.70 & 2.50 wiheamiinvesady
(6) founaniadudeslinuyauansiumisvesaduiiazmonusasdulidniay
uazdadldsunsnandeunuinazszauligniasneu nsmendosdindsstsduianduiiudeusowe
Wotndesnianduiudslufivefuiandy varsandudesegnssaudianduiivined smuelilag
wpafsiuianfudesliindeuiiviovinidluaunianeiedusranadulufiuudilidesndn 6.00 was

wazoyswiduimds lidnduseddaunsaldefuudy
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(7) andunsazdiu azdeamenadlulasdaiossunitinanduagldseduni
i laleygelildvdai wieTimssulauenannsmeniagund
(8) msmonafudesnesmdalinsansenuvesiuidseriiandudiomadly
AuLUIELLNUYRIEIdN NMInTELNnTBIRuRenUUELTNarAesaduntuazldanAuunuYes
@dy mngunsalluniseeniandunalunasuneiiiausinsenuiaduiuussnuonuuLduwn Uy
iduazdanaeululumestuudidemgnnisnoniandusiuil suninzdimsudlvaumgiviliiands
aviimdonoumnufluldldFesudoutiudurig
9) WoiauanauessduAunduadalailiseiu Tildianduiianduls Tnei
iendsdossnliifuninsseriienduauiuuinde 60 wuiwns Tumsliladwansiandsdauiing
sguwhiaduseadifivsduliliindounqroonusnuuiiandy Tuvuzeonlildiagsostuandu
feldidogounuliifiu 3 wufwes ddsduiadsiostuntlilonaaeuluvaznon uazlunsdlld
mnnAsauEndsiedlyiiansesisneluuaznieuennnaseu siadiandslimseriiundy 3.00 wes
(10) msmenafudosmendasarusinge s TuadesinmizdestuiltiAa
Sunselag deyanadu vieniwdduresornsdiades anudeniesne Aiadusuiiaing
ilesunainmismenianidy
(11) vugmonaduirusnnginanduinvs eiinsesunninaiamaUsznisiag
Wisnsauniouausununisaiiunusealy
(12) w@nduneuniaiivin shsnhanld lagiiave
(13) msdndumdsveaanduiiazaen Fadldoglusumdsiidmun iensnau
I¥siuudrunuvesianduuusonanuuiasldliifiu 6 Taduns somueiands 30 wuiiuns
Tunsalidunismeniafudeaunuvesanduaziuusenanuundesiidmuslilaiiu 12.5 faduns
somnugnYenaNdy 30 lwuRlns sglsinuilinlunsdllag geaudnarsweiianfuazidoauy
sonangaifsualiluuuy ki 10 wuins dufurdadungulinenainaeluingniouen
(19) Fosmganisenaduiuil Weiiusngnsalluvaeseniandudwielui
- ieduflonsdunarasdalndseduiafu
- andunenidstulnsiandulimsnomas
- anduunnvisiviinsnenaand
(15) Fesvmenunansaenianduusazduniourauvuulaunansuni
wnduduiivhnmsnenlagliimstuiinssnunsmenandy (adew) WeRnsaninanduduiug
azannsauiminussnldauiisnuaniely uastufinssnunismenand (seidow) s e

Usenaumetoyanaluil
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- @dudmsueimsia
L ld‘ U L d’
- Juivas Juiinen
- yunglavvedady viln uazuuin
- funils drruniseen Tunsazngy
= A YY) I3 [y [ o aa
- ANUANTREN SEAUTIENTN Lazsyaularaiandalaguszunad (Vudii
AONEINATNNENEINTAONASIVINGN)
- WIUATIANAIUSU 10 WUALUAT A1UYAFATINENTBTLEEINVDI
[ A & 1Y
@ dulienan 10 ASY auYnanving
- foyaiienfuiniosilonan (vlla dwiinvesduiilinen ssesunvesdu
WIONANUTNDNUBIRU ANUDUDINITABNNTOLNGN)
- gilauazan nvesianildsosiaiaidy
- ANNENTIABIRD NIDFANDDN
& ¢ =
- srezidoagudveaniy
a ° v d' Y
- gazBunvesgUassalunsvinny uwavdeyasug (i)

(16) lunsai i emenianduluaugaauenvenanduniui laseylily
wuusiazieauaiandudullansasudminussynlagUasadonuilaiivuauad fodaus
WuAIMaLA LY

3) AuRAnaIAlunsRenEL Ty
anuRanaatunisnena@duannisnenandudulasunislidseiiosiu wie
=4 I <@ 1% 1 % A a a ¥ M v val I3 a 2/
wiumseenadudulalignies vsefinrnudsmeldnisldls uazlviinsmenianduaiy azdes

I3 a & v a o v | v v % Y
l@uauNUNIsan@duas LR onauwnuRuiggaldnslulaiiaiusasudmdnussvn (Load)

Y o 1% wva 1 < k4 % & o i v [y ° 1 v
wiusundgaldeudfneunsnenadunazazdesinianduildlilaliegluseiudniviesgiusn
29901151 Wasnin 0.30 LUAS

. < a a a 4 a . A a o a 2’ a

nsmenid@duusufunier usedunznau (Silt) AsAudiwiniulludu
seUpeantedn e duunuiduvinliuseiueesitludu (Pore Water Pressure) tNT W vl
mdwuadulasstuun dinendinseenianduiionsiaaeuseauudinuinanduinisassdal
[ !6’ = U a v < = a o Ao 14 ada dn’lj
Ynseendiasaunese AUy anadunendnifuseauinuualilunuvazdeaausisunly Tunsiid

! < a vao & A ad a Y o a [ < a0 X v a ¢
nmsnowaniasulilditidenisadsin ervidunsuniafagldvasiandudiunsotuun oy udiuue
yilalimasgelaeisa (High Early Strength Cement) duduyudwudussianil 3

3.2 ENTNRIZUUULAS

[ % ) < o (% a P v 1 ’.f va
@GN RTLUUKAS (Dry Process) WutaduiivnzivanwAuiiiangudqladwudilddu

wsotunsresanyuliiinnswavalsvemauiane duuiaduniugudnaieius 0.35 - 0.60 Lns
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I
o v a =

avwdnvomquiangisnnindunquansegluseduduiumiouds viesedudunsiedlaf Tned
‘ﬁaﬁmm%lﬂmaﬁﬂa (Material Specifications) tail

(1) Fansineg Aldlumsmdeiaifuaizuuuuis faguasiuvesneunin indniasuaeunds
aswauiiy AaerauIBnmskannoundndesliuinsgiu Aussausrduvesreunindoadulmud
$78MSAMUA

(2) Aeunimithanldasdeaduneuninfianunsadvlualddfidimadeunsgusa (Slump Test)
8g/luY39 10.50 - 15.50 L@URLUAT NUNIURDAITLENAT (Segregation) warn15451 (Bleeding)
seluras ez danIsm

(3) Aeundndesiszaznanaifunefiuiuniunfnumuseannsinunfluduiuuas
mumusenssedndlaedlifu

(@) mounindesiimduusyaninisfuriiuresi (0 iy 1070 wasdeTund

a {

(5) nsdifmuinanduanzeglufiuiifiduiudusessinliagy (Collapsible Soil) Fald
nouN3ATIUSINMYLTIUAZaNTY 400 - 500 AlanfudegnuiAiiuns uazdaaduesindodiums
Taiviv 0.45

(6) Fasmununswanlilvinuautivesrsundninisudsiuluynduneunsviinu

(7) n13asUaenindndaAs12 (Temporary Casing) #83nsIn1UsMwny 7 fnualilaeg
Uasnmdnazdesiiiimiluiiazernusimnasiuyuin udazvieuazdeduseindeiliiuaudauss

(8) Wildnszidn (Boring Tackle) Wnzdndunguinussana 1.00 wns 13onn Pre-Bore fiau
ruzasaonninaginsasatadianudesuuiauunsy uasunfdaseaudsauuiivedld
osAliiiiunds

- Armdsauuiuns 5 lwudues dvduanduio
- rmdsauuiuns 7 wudlues dvduandungs
- armdsauuuuas 1: 100

(9) FowhmsymaneRudonsudufviu (Bucket) slinfAufivarsshnmsyanzAuooniu
Isziumnudnmuiiivun uasdesyalildvunauimun suldnssdufviuidauiadnndd
YALRTFIL I laennua

(10) sewiradutudesmmadeutn mlsiuis vieguidwielyl msdunaaueiinsianziu
nnafsmsazldaruinifuty wasvdavesiumsanud sulunuaiuin Tneqiuseuifisutu
Boring Log w3t uduusng fivhudamanuindeianziuudinnudnliiudundoviavesiu
Lidsuudasfenauansidusudnaliisasn avfesduseau wazudlulnemendasnivdnlidnag

Udn dunmsinszuziasldmuinssezalemeuimnyintu
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(11) Auidumnanvauaizsonieaninuinaneaiideess mseddesiidliasiy
M5ifia Surcharge AaladuanzAudnaly
(12) adrfimquiarzliunuiumisiaglimasunia Weandifuinsemueiniauiuiuly

= v

& da o . . P % P v v ° v
%QQUJLEEJLLNNWVIMLGWL‘UZJ (Skln FI’ICtIOﬂ) LLa::LN@WWﬂWiL%73MQN1ﬂ$3®UV1mwuml,amawnﬂﬁﬂi%nﬂ

1%
° IS

funquindimviuawiuliuiuneu IngldnsunIanauludnsdiu U : Fuudtes 9 50INUNGUNU
Uzl 0.25 LEURNT WAINTEAULUY

(13) Tnsamdniasuendusssldvnauasammaensu gnlikiuwmnlaguaunimun iwedeariu
nsinssilisnaunIngusa LAZABUNITINADUNIAFWINNITUTULATINENTUAY B LATUVENAR YD
gULIN LLamdwqmmx‘LﬁUaaﬂmﬁﬂLﬁmmiﬁuﬁuﬁﬂm sowinsuiluvquianglv

(14) nswpsunInadluvauaiy JrpavAsuNIniUNINTIENdu AU nansU T
15-20 wuRluns dnuenusyana 1.50-2.00 wes Wireuninlvaasdiunaunsey ludevedunds
ﬁﬂu%’ﬂwawqmLﬁﬂx%‘th&Jammiuaﬂﬁwamauﬂ?mlﬁ LLaz’lumimmm?m’lﬁmwm‘wqmmx
1 d‘ U al [ d‘ a %4 (v q"u vV = [~
foliloaiulnenanaluas1Ae Ty avAUNSAAULASLAUNADINISLAIInuUaDNIaNaDn

(15) auzyinisneudasnmanfessnaudilulunauanzaisiasesdaay (Air Compressor)
Al v = 1 LY} 1Y) a Ya < a’f’ 1 < A =4
WelimaunIandusuazsunsunsabilifnUasnimanduunluriaksnvadnisaaudaanivan oy
1 1 al (Y] [ v ;2 ¥ o a 3 19 ¥
Tussaszninasundadvlasninaniesasuatsugiabinidunisaeudasnindniaglaly
\AseenaulalazinnutatianaIAAnTU AosviviadlanaziauswauniseAlnausiunsasly

(16) sséﬁ’maum‘%mﬂm%éfaaLﬁalﬁqmdwﬁ’uawﬁmﬁﬁaqmsl:u'ﬁaaﬂ’iw 0.50 wAS Lilonau
UaenmanudmnasuniniimssuiazdesfunsunsaiulvliseAudinduagyinisatnneunini
~ a | | < o & a aa 1% v a o |
Hirviusimauassuzasulasninanauiuilenouniniduazlaszduiinvun windsingin
\Woneun3adegsininszauiiiivun dewinisuaensunialudiiuauldsedu

(17) Wenoulasndneoniiasyiou dawinnisatslasnwmantiazeinlaeviud tivalalndl

a a ;% <

AsuyuinMezAndimuluvesUasnivan

(18) lunsizianduduseludesegiisanadufiieaiuduasalidosndn 6 v ves
v | ¢ < a < v & ¥ a Ao [ < v a v <
Wurugudnanauady viswzsiandulndifgaadudupniiuanaiofesdsveziailiandy
FulinLdeslidesnin 24 H2lua

(19) ArnsNvesUasninaniinanaudaseauduaAuuds (Stiff to Hard Sandy/Silty Clay)

v
Y

Adutuiuiiviuazileglutuiuwidiidesndt 0.50 wns

(20) i sUansaduanzludunsievisetuiumideaniinsevuluvinalndlAesiu Nl
WiesnluseninamsyaasAussiilvadunlunquiane fuwdasduduiumilesdune uidd
USnumsisunnnindesay 40 uda Usunafuwmilenasdilduinweiiszgaderitavemsiy lunsdlid

wseruiinainanusisdnduesseAudildAu (Hydraulic Gradient) Whaglvaidigquiaizsin
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o
a

Tufulssianinaeanailidunesiuasyiy Wumlituiuuinuuasandugydoanin
AR azhlnandutidmassuiminuansandusninfisivun

21) lunsalfiwudupumisadufunsiolasiitunsedianumunldiiy 2.00 wes e
Uansranduangszuuuidutuiumdondsiudann Tnoesdeamaonmdn (Casing futunse
warlilarsdasnmdnavaduduiumdeudaidesnia 050 was wedeetuinlnauasiuly
Funmeiatunlunguang Wesidumansiuauldrmmdnudwoanaounislifey meluvasnndn
unnifganefiardunsiuvenifiernasuantunsie Wevmsasuvasnudnussiuthosdedlvi
TAnseeman 1seLin Poor Zone U84ABUNIA

(22) levhmsndeiaiduaiaiSouiesuds fosdsuuunansiunisonanduyniuivaosss
Wioutusumdaandufivandutuunoadis

(23) %éx’awmaaummawifﬁ‘umLmL%mmf\i’ﬂmuﬁ?mﬂs;}faaﬂLLUUmeumlﬂuquLLas
s1en15UsENaULUU Laglaueitn1smadounasiiun1sALILURITUINSIAdaUNDY

3.3 @nduazuuuien (Wet Process)

Huadufivnsivanmwdudiidunsondeinldfu sududedduesnatiofinusanadu
lumguanziitedostulaulivauanews dulhuguinarswosandudionndaus 050 wes Tuld
lisnaruinvemauany Tnefiderdmuaialusestan (Material Specifications) #sil

(1) ansazargiuulnluvianaaelduseinn Sodium Form %38 Calcium Form filawa e
AUy dsnseldansazanslndwesunulsmniinanisnageuiideiolasudunisle

(2) Mmskanasazarsuulyluy Wi wsuulnlunauiuiiazennludaniu (Mixer) 7l

FnsnsnyuredlunIuyssanas 2,000 - 3,000 seudowndl dnsidiukansenInnsuulnluidudl

Re

YuptiuAINABINTS A1 Density Yasa1sazanafoInsigiuAuLAassin $99gA0ednmIA1 Density

Y

o
NEUNEHU

[3 E%

(3) ethasazansuulnluilliudy deuflazmudsundvgiafvienhnuasoinnou
isusnagnaudunsieen Tagisns
- Udeelrdniovu 1wy funse anngnauies
- yharwazonlaglviaisazainu Desander Unit §9Usznausie Sieve dmiuuen
MENBUNEIU WAz Hydro Cyclone (N1sdnansazatsunldvyuisunane a1 9z likAn Density
Fsnntuuiazdedligandy 11 niusegnuiariiadang mﬂqqLﬁumfﬂﬁwﬁaaﬁwm5LLr’ﬂ‘uQmamﬁ’ﬁlwﬁ
viefsensazansyniiy)
@) Aouthasazarswulnluiluldeumnass dosinisnisnmesevudnuusves
ansazansiuulvluidulum

- A1 Density fifagsening 1.02 - 1.04 nSusegnuiailanans
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- A1 Apparent Viscosity #A1885813 30-90 Jui
- A1 pH TFA9E5ENINe 9.5 - 12
- fin Sand Content @osdlAldunnnin 6%

(5) Fansineq Tdlunmsvdeiafuazuuudon Janasuversundamaniasy Asunin
asuauiy saenIuiinisndnnounindedldiinsgiu Ausssausedpvesnoundafondulunui
FIUNSAINUA

(6) Aoun3afitnanldaedonduneundnfiannsaalvalsftiAmaaeumiugusa Slump Test)
98/ luY 19 10.50 - 15.50 LWUALUAT NUNIURBAITULENAT (Segregation) Lazn1sLd u (Bleeding)
weluvasimuazndinismaeundadosisvesnainisisunefuunitunfinunuseanziaunily
Fuiu uaznumuiensvzans Tneldnu

(7) reundadedlduUssavdnsturiureni (0 Ty 107 wasdeiundl

a |

(8) nydlimuinandunzeglununndsuiuduunsialinigy (Collapsible Soil) fasldy
a da a a ¢ i a Y I o ) % A %
ApuUNIANTUTINYUT eI 400 - 500 AlansusegnuiAiiuns uazdnsdiuvesiirediuud
laiAu 0.45
(9) smamuaunskanilinuaudivesrsuniaiinisuusiuluyntuneunisiiny
(10) M3asUaenwdndInsna (Temporary Casing) AaanssnnussnfmualilngUasniuan
szfodilaiuluiiazennusenasiuyuiin wiazvieusgseiudioindedlviliunudus
(11) Wldnszid (Boring Tackle) tazdndunauinuszana 1.00 wns 138031 Pre-Bore
NouvMNraslaonuanazyinN1InTI9IAAIAULT BAUVURILUITIU wazlulfelagA1AuL D B9 uun
gouliRaafirnlaiiiundy
- A dEULLLITIU 5 lwuRmns dmsuanduinen
- Andsauunnsu 7 wufuns dmsuiadungy
- ANULDBNLUULUIAY 1 1 100
(12) fovinsganziumenseduiuiu (Bucket) iadaunvaeyinsyaangiueonau
Ihszduaudnmufivun uagdeswalilavuianumivua snuldnseidnfviundauaidnnan
3
[
NAuasgILIlneing
(13) 527i1901AUTUABIRTId0UTT NTRURSayuvIall AIsdunalanedNIsaneghiu
NnAzIMTIzlamudnindu uazelavesdumsasiisuluauanudn Ineguuieufisuiunn
dnwaznaulany (Boring Log) wiailusuusng fiviuds winnuindleiasauudinnudnlaiiudy
= a a oA < | a v % v o Y <
wseriavesrulddsuionauansinfiuaiudnelaneamn szdessunenutazinlulnenenlasningn

Tianasludn drunisinssesdadddimuinssesalemsuniniviigy

T
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(14) fumihdugnannviquianzdeadioanannuinuneadalaes msizdaesiisliaudy
M3ty Surcharge Aataduanzaudnly

(15) egenquianglinuiuasiaglimeasunie eswinfduiinsenusiniauuiuly
rgaydouseiiaiifiaiandu (Skin Friction)

(16) WatanzuuseauAuuieanda (Stiff Clay) lUuda agdodldnsiazuuudonlneifu
ansazarevulnluyl adllunauanglvigedieseau 2.00 was Mgy arsazanedazdusudaly
Tundedu trfsundavquiane Yrgasaussauneslunauiiisuasyiuiadesninnd i uln
N3 bWy WalanzAudaseaumudniineanisuds minwuidiniswaaisvesauanzlildy
nszduiuiusenaunilalvguianzdnlaszaunuiirnue

(17) Wnswvdnasuandudesldvuiauazennaendu gnliudununlagunuiiniviua
wedesiumsinseiliensuningudl uaznounismasunIndewiinisvdulasananduag d1iia
lnsumdniia vievduenn wanvimguangldvasnvdniianisduiudnas fesinmsuilonguaizlng

(18) MmawmsunInaslunguiane avdeavnaeunInduaNTIENdURUAUdnanssELI
15-20 Wwwiwns IAnueusyinm 1.50-2.00 wes dhiweseaiy uaslanevienisauegluillensunia
ag19tiey 2.00 AT vaugmAaUnIa arsazarsluulnluy azgnauliassTunnasniiaidesgu

¢l v 2 Yy A o o 1 a 1% [
asaraewulnluinaueenummauiuliietnduinldlvi lumsmesunsalivauiumguiaiey
oA v a v oA = Yy o dw Y = <
sotlasiulaunaenlunsufeniv WemasunsnuldseAunfeinisudarVasulasnvdnesn

(19) vauzvinisaeulasnanesdnaudilulunguianziieiesessnas (Air Compressor)

% = | w 9 a va g & | < 4
alvireunInuduimiiazduneunialdliinuasnimaniuuiludiawsnveinisasudasnndn ey
! <y ! a v [ 2 v Yo Aa < 0 v A [ 14
Tusslaseniveeunindudasninindevauds anlunisaeudasnindnlaglildinsesdnaula
wagvnnudeianans Ietudammanilukasiauairunisuilunousniuniseely

(20) seiumpUNIATNATARAl eI iuanduiisesnislitesnidt 0.50 wes Weoaeu

v @ !

Uaonwmanudn wmneeun3ninisguivzssaufureuniniulilaszdudinaiuazinnsannnounin
Ao a ' < o & A Aa Y v Ao
AAwAUT1IvaUasMzaaulannmanuD Ll araunIaNRLaLlas LR UNI1YUR

(21) Wionaulasninanaanunasviau dawitnisarsUasnudnliazainlasviui e lalwd

a a v <

mw‘guLmzmmmmﬂu%maaﬂmaﬂ

(22) lumsvinandudusieludieseginannanduii sihuduadalidosnin 6 wi ves

[y ¢ 2 & v 2 ¥ a o 1% d | v | <

Wusiugudnataandy vislnalfssandunuauiviuaiaialidesnin 24 alue A1ueUes
Uasnmanlinenaudaseauiunts (Stiff to Hard Sandy/Silty Clay) il udufufiviuaziseyly
FuRuwdslitiosnin 0.50 wag

(23) Wevhmvaseduasasousosudn dedsuuiansiumiwssadunfuiivaais

Wiguiuswlsadunuanduwuunaass
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J <

(24) %ﬁawﬂaaummamgmﬁmaumﬁmmﬁ%LLazmu’mmemﬁ%wmaauﬁimﬂi

L 4

HoanuuuAmualiluluuiazsenisusenauiuy TagliaunIFnsnaaaukay buunISALE WY
A

suflazaflunisvegeumalysaivaady
3.4 WINTFIUSND

a o '3 < al a 13 I o @
1) mm‘iﬁmwamﬂquma’mmm 49N, 395 LANVUABDUNIALAIULUANVADEILID

o '3

2) MesgundnSsigeanssy wen. 396: landunsuninaiumandausimdaednia

9

L3

3) MTFIUNARSUTRRAUNTIU WON. 397: LENTUADUNIALERUMANLUULTUITEN

9
4) 1 PIFIURERSUITREMNTSY WoN. 398: LA NTUABUNTATALIILUULIIMIEL

5) INASFIUNARSMITgREAIMNSTU Nen. 399: lEndunsundaasuwianrdednsavunndu

9

6) NNIENTRATUN 6 (WA, 2527) ensumnslunseswdyafRniunuenns we. 2522

3.5 UNAFDULELTY

nManedoUmNELYsalvesady msvadeun1ssulmiinusIvnveaandy (Pile Load Test)

LAZNNTINENU 919BIMIUAIAKNLIN N QWHVIG]?{EJ‘UL?I’]L%QJ

£
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udaINunN1sNALYS

o

1. 269N

% v A

Jannses vanefls TanAndeniilunsinnared1ad vie nranaunswaaziued19d tnausnmain

wwAulazasmdusunsiodalunsatduiiulodunsigy vinminfnsewarssuledl NsuNIutumy

Tnedoaulmeavinafuluaciiuasnun WetadnunNIsYLa1MaLNIARYIY

1.1 NFIREUNTIY LUIMLUTLANATITUTY 2 sda Tonn

o [

1) vilaf 1 lgsesiuszmnshunuiulveilvunnaziu Al

AZUNITIUIATFIUBLUIAY % runzunsslagtimiin

3 i 100

11 80-100

% i 45-75

3/8 35-45

Les 8 25-35

Wwes 40 15-25

Wwes 100 0-20
Lwas 200 0-5

[

2) afiad 2 M duTannsesdivunmnaziu fail

AZUNTIUINTFIUBLUTAY % wrunzunsalaetmn

1 i 100
% 70-85

3/8 65-75

Wwes 4 60-70

Wes 30 35-50

o3 50 25-40

Wwas 100 0-30

LWwas 200 0-5

nesANUMEN: 1 nsIMNENTI
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(Y]

1.2 nsan I dudagnsedlunisyin Toe Drain fvunaaagiu sl

AZUNTININTFIUBLUIAU % Hunzunsalastmin
3 100
1% i 75-95
% i 55-75
3/8 i 0-55
et 4 0

1.3 msyYTaqnses
1) rouytannsesdonnisugiusinsesiy Tnsgausuuddidanuaiauazveuiamnmud
fsualiluuuy Sroaiuluazdeddiansosiuldasiulisy
2) nmldvinYannses Toe Drain manuuasvedashidudug anumnduaglifiu 050 wns
undalneldsaundadowanuariuluinetees 4 e uadautuliauruiuduivg (Relative Density)
ladshndn 75% wazdanuvuindudisinsiadslimngt 90 %
3) TunsdifivgansoaiagnseadunaruuazBuanlue WinsyaRaviudy TWasusy

wunganeu nasniuiasiannazaudulvlsely

2. wiiuledansnzi

1) wiuledupmeizdosddnvunduuuulidnne (Non-Woven Geotextile) findnlae
n35u3Ensnans e fuda (Needle Punched) ndnainidule Polypropylene 100% wfiaiduledil
eemstatiies (Continuous Filament) mnuenvsaidilelnsiadearsoiennit 8 .

2) urulsFupsgvifeailanununiunessd Ultraviolet uavdosinnumumuseninandu
n3n-ang Tudu auransgiu pH 2-13 ladueged

3) unulodaasgidoandnanlsanuildfunsiusesnnsgiu 15O 9001 Tasazdoauand
onansaulususes (1SO Certification) vadlsssuiudn duienaisdunlususesnuninian
(Quality Statement) uaztonansdunlususesnnsgiuesujiRinismaaauian ISO/IEC 17025 veq
lsanugndn

1) uwiuledaasesifeaiunisnuaunnIaeuaanmaINes fURN e Ui le
FUTBWNIFIUNAADY ISO/IEC1T7025

5) unuledanszy ailaf 1 way viiad 2 azdedinuauth amuniseiadaluil

NOINAINILUELN 1 ATUNSWENTUN
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5.1) usuleduasedt vilen 1 ldivnuyaquiannses

AANUR WINTFIUNTNAABY why | Afinvue

vt (Mass/Unit Area) 1SO 9864 %38 ASTM D5261 g/m2 >155

AU (Thickness @ 2 kPa) | 1SO 9863 1158 ASTM D5199 mm >1.5

Grab Strength (MD/CD) ASTM D4632 N 2690/600
CBR Puncture Strength ISO 12236 N >1750
Flow Rate @ 50 mm (Head) | ISO 11058 L/m?/Sec | 290
Apparent Opening Size O95 | ASTM D4751 mm 2025

5.2) udulvduasient wilan 2 Tososnuiulveg

ARANUR UINTFIUNTNAABY e | Arvidvue

Yt (Mass/Unit Area) SO 9864 15 ASTM D5261 | g/m? | 200

AUNUN (Thickness @ 2 kPa) | 1ISO 9863 158 ASTM D5199 mm >1.9

Grab Strength (MD/CD) ASTM D4632 N >920/810
CBR Puncture Strength ISO 12236 N >2350
Flow Rate @ 50 mm (Head) |ISO 11058 L/m2/Sec | =280
Apparent Opening Size O95 | ASTM D4751 mm <0.21

6) msyusuledaunsien
6.1) vaursiuasuuuduleduaseiagdodllviliiAansinuandeiianisindeuda
vosukuledunsiziauriliiedoumooninuiinuidesnisseyfunuvesnisyusiuleliiuy
AsvvesrINunS e uAsunIaESLImEN
6.2) lieuyaalidsiuindeunnadaiuluvuisiulodansissivdanmsiSosiuug,
6.3) founsiuvuwiulduangiazdomonmundaliliuiasFoeiu Buanunud
pEgAUANNDY
6.0) M3t3ssiiuuenioufiuganiy 0.50 u. dvnndnsyiiuderdesinslaonsadl
Hufewdnysosfununlitasnit 0.15 w.
6.5) mMreidouudiledunsieiinld 2 S5ea
6.5.1) M3selaen1siiusumaeuiy (Overlapping) srvgymuvasusiily liveanda
0.50 u.
6.5.2) M3EU (Sewing) Wivhnsidunuusaiiladlaglddng Polyester w3o Nylon

ynsLduLuUsLlng

ABINAILILTENN 1 ATUNITHEINTUN
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3. NIATIVHDUANENUR
1) MsAuseg1ameEaU

| <

1.1)  duAUseg19nsIANIaNsIANENNIIY 31UIU 50 Nlansy ienedaudndiunay

q

[

1.2) IAW3UenaIsUTBRNAIHIUNMINGswass enansvadeuAnanUAveHuledunsen
mutaivuAluLUY
2) PNUNE
2.1) Han1snegeUANaLURTBINTINLATYTONTIANALNTIY HRMENITUNITRTIRSUNER W
1% J 14 < ! o v
aneaaiureunsulvlday
2.2) nansasvasunnantRvetnuledunsest Trnaenssumnmasuian lusuanneass

Wingaunau Ul

lngansnesgazidunnudnysianzresianusenounisieaine dmsuldnsirasusieasiden

AaUENYREaNeYoLHUlEdLATIEY kaRAINIANLIN %-3

4. suUgnvgi
4.1 AINAAIIN/ANUNUY
nugnug)1 et Msugnuaunaguilaf Wedestumsimenzaintuinandas
yefuu 1sannds Uaenas 1ud

4.2 datmua/Auauda

s =

421 vdengldugn sedeaduiugugvimladslunedu ddnwaesinnseane

9

Y

) 9 = v & a v & A c: ¢al ! a
@@ﬂLUU?\?ﬂ')WQaflmqiﬂﬁﬂLﬂ']%ﬂULu@ﬂu1ﬂLUUEJEJ'NW LLagL‘Uu‘W'Uﬁ‘VIV]quum@ﬁﬂWWﬂ‘Uﬂqar]ﬂ']ﬂtLu

9
Viosduilu
4.2.2 neulgnue) IfedmmssNNuuSaUgnua tagdmtihiu (Top Soil) 1oy
LAZUADA LA TLUIUTEA 0.10 LUAT

v

4.2.3 Mﬂj’]ﬁﬁwmﬂqﬂw?aq azhandungnddldmenaziduadgiavladuununun
Unanieie Aunauln sinliRnuniung

4.2.4 LLBJUWiI:J:’Iﬁ"ijWZJ”IﬂQﬂ sgdodifufnugrunldiin 0.05 was uazdungaeldiiy
0.12 Wwn3 Weyamaunuddessulgnnelu 24 Falus ndeuuasaliuduiuiuiedliiinsienna
PoeRsEIINLNUEInaussAulmIy

425 msdgnua ilgnuuuywsufasedu (Block Sodding) wnugnuuuiuneess
wsatduluunau (Stirp Sodding)

426 fealnmsquatigsinumeuinadivgn aunimgieigsenaunasingnszany

auiuilngasiane uazasfasyanazindniuiivdu q Hlidesnseonanuiuiuganeg

ADINAILIUNGN 1 ATUNSNEINTUN
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5. URU
URUN FUBe AUSeuw) Fune wariuiseelunaseainniuig 91989 NI enIsy 4 uiu

6. JanUaeiunsnalnziieain (Geogrid MAT: GM)

JanUeaiunsinezdamnn (Geogrid MAT: GM) 9Benunianwn @ Jandesiumsinwisidaa

(Geogrid MAT: GM)

14

ATUNSHEINTUN

=

ABIRAILIUWMEN 1



JanMUANISABAS1IATINITHAILILAEILN 42

NuRanviatazaunsal

1. uvie
11 A19ARAIL/AUNUNY
suennefsnuviossuteiisuusaiunm wu versundaialumdn wazuviodeh
fsuusautngs 1wy viewdn vietdleiiu vie HOPE WHudy
12 donmvuauazanauUn
1.2.1 anuandFvily
1) vioAauNINLEIULMAN
fauauUfniuuinsgrundadusianaivnssuyen. 128-2560 a1dlasyyld
Huatheduldiu 3 maseuvuidnau lifisesunndnsosunndnuaziaveny
2) viewén
2.1) wianuiuvemdniu Wldmumnasgiueail en. 1479-2566 “wannaniueu
Sn¥ouunuiing uduuay wiunu uaziduuednsunulassadaialy” dunmnin $S400 wie
JIS G3101 "Rolled Steel for General Structure” Class SS400 %38 ASTM A36 "Carbon Structural Steel”
%58 ASTM A283 "Low and Intermediate Tensile Strength Carbon Steel Plates" Grade D %3 ©
ladinindunmuam “a” munasgruaeil wen. 427-2562 “viewdnndndmudein”
2.2) madeuliimanndmsueuiuwanddmiunisideneninameie Tildam
1IMIg1U AWS A5.1 "Carbon Steel Electrodes for Shielded Metal Arc Welding" Class E7016 139
wen. 49-2560 “caideulniindaswenvidldideumanndliideuszinsuaziBoasemsidevensnlany
Aeile" Usslandanwel E514B26
2.3) MINEAYID
2.3.1) vielidavipnumasguianit uon.427-2562 wuumeiduindes syyae
LAYAIVLIYID FMuAALLUUTUSIENSTioass waviedieauansde "DWR' Tuurie
2.3.2) fuAnvieardesldlususosssuuuimsnanin 150 9001 wiouil
lususesazdias livuaegrounsdeuian wazldfulueyananuanasgiuiasd wen.427-2562
“fowdnndndmiudai” wwurmdunds ssynnauazmmuve fvuamuLUUIUTIEMsieats
2.3.3) 1adeunazinuaruaNgUsainsidendesiunmaas il deuaz
fnilideusedlilofimnzauiudnunsauannmhonussms wioantufidgiuses
2.3.8) forvuansidon (Welding Procedure Specification; WPS) 114y
AINNINTFIU AWS D1.1 "Structural Welding Code Steel" ASME Section IX "Welding and Brazing

Qualifications"

nBINRILIWEN 1 ATUNTWEINTUN
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2.3.5) gunsalvie mueds vielanzdaduvieviananviomdnnduseam
vense eUselorilunsiuasunlaiiug vieseeu wievunn 1y vields (Elbow) Yioaunns (Tee)
vlausn (Branch) viean (Reducer) uazvialawizslauuudu 1 wiouigunsaiviouasviovaondoslisu
N13MTI9E0U AnaNURvNananIevauell
2.8) MIAFDURYID

2.4.1) viemdnnd1 gunsalviomdnndn uagvioUasndiiiunisaasuie
A vhmswieudslagiimsnunmeviedalans IAmlounmnnaduniedanusnsing o
LRSI SSPC- SP10 wasilawdeufaudnataliiadoudsesiiusiu

2.4.2 fufnmelureuuiu wazgUnsalvisliiadeume Liquid Epoxy (wlinladl
d1unauvas Coal Tari AUNIATFIW AWWA C210 “Liquid Epoxy Coating System for the Interior
and Exterior of Steel Water Pipelines” arumnyauviousvesiiuadoudleutilitosnd 406 lumseu
wazintuuenazdondudih nmsedevezdesduidunslulseulagds Air Spray vise Airless Spray
MUNTTUITVRMNERATIAREY

2.43 Hufnmeuenviouuiiu uazgunsalvielviladeaume Non-Bleeding Type
Coal Tar Epoxy A2numuivesiaadoud ewialifasndt 15 luasou uwaziunindae Epoxy
Resinous Micaceous Iron Oxide (MIO) aanumun@aindeuiiiowdslitesndn 60 luasou wag MIO
Aldardonduandin nnndovazdosidunislulssaulagis Air Spray 3o Airless Spray
MUNTTUITVRNERETIARDY

2.4.4 fiufneuenvesisldAunarunsaivielddu Thiadeudsansiadou
Iw%g’%‘mu (Polyurethane: PU) anuunsgiud AWWA C222 “Poly-urethane Coating for the Interior
and Exterior of Steel Water Pipe and Fittings” landv1138in1a1 AsAdauaziaeatdunisiulsssy
mumuuum‘uaawwammimaadmmmmw AT oudewidliiesndn 625 lumseu

2.4.5 Rufnnelunaznrsuenviedasn Thindeudae Non- Bleeding Type
Coal Tar Epoxy Aumunvasiuadoudewsiilitesndn 100 luaseu arsiadeuidudiniviodinid
waznswmdeufeadniunslulsalagds Air Spray vise Airless Spray AnunTsaisveHinasindou

2.4.6 Umeviauazusnainsed sl lddmsunsideunse Mechanical Coupling
wazlanevieuinaunsydvdmiudeussaulasmadenazdioandouie Liquid Epoxy muanasgIu
AWWA C210 pmuvesiaadouiiiowrshifosndn 406 lursou vinaiaziedeulhiduluausey
1Alunuy

2.5) MSARBUANMLAITN (IASFIUNSNAR/MAFDUINTTNL)
2.5.1) iennviouazdasunsvaaoudasaud L (Hydrostatic Test)

ApuUYINNISAEURINETL wazn1euDn TAYANUAULAEIZULIANUNTNAADU AVUARIT

ADINAUILNANN 1 AsUNSNEINTUN
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AUSULNYIAABUF IS UYIOWEN

PWINTLY | ANUAUNAEBU (NN/A5.931) | amadeauageiey
(131 violanu ViouuAY (ui)
100-200 50 50 5
300 50 50 5
400 35 50 5
500 30 35 10
600 25 35 10
700-800 20 35 30
900-1,500 20 30 30
1,800-2,100 20 25 30

2.5.2) aunsadvievnvieussdosiumvadeumenuiil (Hydrostatic Test)

J o A a [y ° I [ 1 a
newMsiaauRINelu Laznmeuen I@EJF’]’)’]@JG\U‘V]@E‘IBUWWE‘E@ 15 NN./MT.9. Wunathidesnin 2 widl

lnaansnseasidennudnuuzianizvesianusenaunisneaing dmsuldnsivdey
T8 DEAAUANYULIANITVRVIBMAN UAAIFINIANEIN U-1
3) vieBuusleiu
3.1) viedlgauanURnuunsgrundndueignaivnssy uen.81-2548 andlaszyld
Juedredulildfugunw PP 15 vuussiulsidesndn 1.5 wnglraana
3.2) dasionssllnuaudfnuunsgiundndueignamvngsy ¥en.126-2548 dlla
seylifuoshaduliliduamuamideatusie
3.3) wueiuduliguandRnuunsgIuNEnSuYiana T Yan.237-2564

v (3

3.4) fasiawdnvasiiguauifnuunsgiundniugignamnisy wen.918 -2535
4) via HDPE (High Density Polyethylene)

4.1) viofaananaNTanwed iy ANUNUILLUE S Ussanvientanansdu
Funnunn PESO wazazdedldidntanlvaluvinisudawiniu i Yaglde (Reworked Material)
ulgslunisuan

4.2) ioazResdlnuaudRaenndesazidulunudaninun unsgrundngud
QAANMNTUATT 19n.982-2556 e wmsguanadue Mfuwhdaldtinsseddlilusen. 982-2556

4.3) Tanvedoadudsiedouidulidulunuderimun uen 982-2556 Uszian
ovdandamaretu ldfidondy nlsduluduiiu lnevanildluninedovasdeaiutan

UszLnideaivianildvivieldudunanin PESO

ADINRILNLMEN 1 ATUNTWEINTUN
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1.4) ossouszlonivienmussloviifuesmandnsiivilvulasenisgadulum
nIULMIHARTDINAR Fo nsiafeunslatuuen vl tieustlevdlunisduunusndszinnvide
nseuemnmuamidaeuiudidy tvuelivionediefdu Aldluleseinisazdosdidun unm PESO
puderimun 18n.982-2556 UAzIYAEILARILONAISATUTEY HBN.982-2556 MlAFUNTTUTEIRIN
ANARAY

4.5) MIuanaATeNEIATaATN YoMiazfoslanisaziBunliiteninfiiimun
Wlusnnssu wen.982-2556 uagviediosuansiia "DWR' 1iuuvie

4.6) qunsaifiederie ldazfesndntanuiafioniu Tunmnmidefuuasadnen
ANEnLREIURARs ueTvie

4.7) wanfusiazdios nnnTlss AlFUNT3UTRITLULUTMIAUANLINTT I
1S09001:2008 aal¥ainin

1.8) PrafsuviefaarunsinousuLaziydvns a1vv1adeuvielwdie iy
AINMLUYUEe (HDPE) 9nnsusimulieuseny Sulauerenmznssunisnsiaiuan iefiarsan
oysfAnousuiumsdesiovis

4.9) m3deusevie 1433msideuseuuu Butt Fusion Welding Insldiadaadause
wuulnd (Butt Fusion Machine) Wugunsalfilfinmsgmudsznoudne 4 dalvyq Ao grumnuasiidn,
uiiupwdeu, galelasda dmsuidounuutue uazindesnia dunsunindeuliidulunu
1ATgIuNsLiieuvie HOPE DVS 2207-1 wagmugileufufveanioudeutiug

4.10) M3muauRumseBRemIeuvislldladostufinaudey (Data Logger)
HlensIABUANANANNIATIFIUNSLToNYIE HDPE DVS 2207-1 Tneasfosfanideyanniaiosdudin
ileUsznouMInTIRsLILNNNA

4.11) NMSNAADULTIFUVBSYI® HDPE

Lﬂuﬂﬂ’iVlﬂaaummmm’ig’]u SFS 3115 : E (Plastic Pipes. Watertightness
Test Pressure Pipelines) Msvinasuazogneldnseuauvesininetuiusumugiudg dldlu
nsnaaoudisnduthflazein efinaasuazdesumanrnnasennanielusie dslunismasoudFuing
sdadlanesernmeanauduiinelavesiinins viefinaasuusazsisazdosauen awigining
Wiureu Tnealdaslunismaaeuuasanldanedus ﬁLﬁm‘ﬁuLﬂumaaﬁ%JU%‘]w?aéu MSNAFDULSIF UL
Tuelvmaaeuidutngg vimngduildnmelutsiuudiais waelituahliluietiiagveaeudu
IFnlidosnit 24 s Aewhmsvaaey

o 2/ v [ LY

FUTNTADINAMIUIATIAAINAU (Pressure Gauge) LaltinAuauly

e

N1SNAABUNLANUALLEEA + 0.01 LWNEWIAAD ( + 0.1 AlaNSUABANTILTURLUAT) UIRTTAANUGY

1 o

(Pressure Gauge) Ml fFudeazdeniluuiunnuiismss (Calibrate) mufigindnavsomunu

ABINAILIUNES 1 ATUNSWEINTUN
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'
v Y o o [

findangdins uardFuinagdosdamumsiamnusuiidurlauazvmnafeiuiidsuinaedddly
n1svedeUNte S1uau 1 gn Wikunugindldnsasounanismaaaunuduinvesuiadie
Fldgluntsdnmusaany gunsaiiedosguih wmsinnudy e wasdldanelunisuisensaiu
vosFudneiedu

msnANNAUltuNgunginie naenaten1sldany 50 U

goumadl anuduldau (MPa)
o) PN 3.2 PN 4 PN 6 PN 8 PN 10 PN 125 PN 16 PN 20 PN 25
20 0.32 0.40 0.60 0.80 1.00 1.25 1.60 2.00 2.50
25 0.29 0.37 0.55 0.74 0.93 1.16 1.48 1.86 232
27 0.29 0.36 0.55 0.73 0.91. 1.14 146 . 1.82 227
30 0.27 0.34 0.52 0.69 0.87 1.08 1.39 1.74 217
35 0.25 0.32 0.48 0.64 0.80 1.00 1.28 1.60 2.00
40 0.23 0.29 0.44 0.59 0.74 0.92 1.18 1.48 1.85

FBn1snaaeu wady 3 el

297 1 1 RNANTY Wiy Arusuldnuvewie udrnsmusuliiduszesnet 2 alug
F1AuTuanawingi 0.2 BarM@mﬂfnﬂuﬁz&Jzauls’wﬁum’mﬁu’L{fmuLLamﬂﬁuﬁﬂ‘ﬁayjaaqmiw
NAADULIIAU

9197l 2 W uALTUNAdeU MATU 1.3 heesrusuldauvesie wdasninusull
Juszezinan 2 92lue d1Anusuanasninda 0.2 Bar Whandnduszezauldivindu 1.3 wiives
AanuAUlinuLazanTuindoyaaIn1saMAaaULIIIY

42971 3 anAuuMAEey WU ausuldauvesie (wihdutaed 1) asldnailuns
anenudulaitionnin 6 un antulnindr Wuszoznan 1 $alus wegiausnanhideududly
ednuAnuduinFuAuduld uvesvie whAuussFunageulutaed 1 Usinani Grsee
Alawmsratalus) Midluiy ssfasldiiuafismunlilunsw "Pressure Test: Limits of Approval/
Non Approval" kazantufinteyaainIsNmAaauksIny mnflUSmaniHiguanveiiuniiuiunm
ftvualy sli%’m’fw%éfamaaaaaumiaEJ%"”;LLﬁzLLﬁ‘hJ’LﬁL’%EJU%TaEJ waanegaulndauIsnsiAy

AP UVIAADUYIDMAUNNATEIY SFS 3115 dmisuan PN 6 avuauleu 4.4 Bar way 5.7 Bar
#1m5U 1.3 wihvespnuaulgau

TgmsgazideanuansusanizresianUvnaunsieas dwmsuldnsnaeusasidun

ABIINYREIANYYBIIB HDPE (High Density Polyethylene) UeASAenIANLAN ¥-2

5) i@ PVC (Polyvinyl Chloride Pipe)
5.1) fipuaudRnumnassiundndnsignavinssy sen. 17-2561 ddlaszyliidu

ag9du Ildtunnnin 13.5 nuwswiulaliddosndt 1.35 wngraana sialatesssunn

T

ABINAILILANN 1 ATUNSWENNTUN
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5.2) 9afa PVC dnuaudfiniuunsgiundniusianaivnssy uen. 1131-2567
yiarafete SusanmAeafure

5.3) thensvanurte PVC finnessifmsansg unansamomamnss sen. 1032-2534

6) viewanaudinza
finmuanRnunnsgrundnsarignamnssy wen. 276-2562 ddlaszyidusgsdu
Tldussinn B vuwwuaviiivewislidulumunnasgiundndos gnanmnssu wen. 276-2562 Usinn B
7) viereun3aiaiumanvidedisagudivasy
fuanifnuminsgiundndusignaimnssy uen.1166-2559 anunsndutinin
maﬁaaammﬁmﬁfﬂmaasaui'ﬁqﬂ AASHTO HS-20 lalneilianauganninviesewing 0.6 fv 3.0 wms
8) viewedenaunslassaiuuissudmiunuvislanu

8.1) fnuautRnuuInsgIUNGRSuRRamnTIN 1on.982-2556 fdlaseyliidu
oehadulilddunmnm PN 6 PESD Anuudsimuuumnaumudedaifiosndn 6 kn/m?

8.2) madeusiovie 1935nsdeusieuuy Butt Fusion Welding Tnegldin3oaiouse
wuutind (Butt Fusion Machine) dufugunsalilldinnsgruusznausg 4 dniluajq Ae s1usnuviu
iwseadonnaziitnuiumndoy, yalalasia dmiudeunuuivre wasaiesuniia Juneunisidey
T dulumugileuftivenndoadeuiiun

8.3) gunsaltszneuvie Millldseyliiluedredu gunsaidsznouviediosinfetan
Wuigiuvisviewadienauntalassadauuussudmsuanuislafu wazarunuivieduluniuiuy
VIHEAN Uenamun litpenIAUNUNTRIVe

9) viewaAloNawasuIman

fnuandRaULINTEIUNERS NI RREIMNTIN WBN.2764-2559 Vieasuwediefiau
weumn ilfseyliduednduliliviessuniiduiounasvioasunlaosiuiin I wazlildvie
sowniadusdiadiuazalingey uazddliseylhiduetredulildnmam SN 6 Class C

1.2.2 MsNme

1) fowinisneavisasdossuiusesiuliuduasifminssunasnanu enve
fritugeshulifdosynoentiiviun Fnatstion 0.30 wes wdthanduilaanmiiuldun

2) Mevielunwafifmuslidhsmuaniiaiianelnevinidssnmsenet undenare
asneviuvuarfedlissiuvieuas mmdEnvesiunuvdmislitosnifismualiluwuy

3) mIsnvioasieshuasieditiususenienadmeindosiioduiivinzan uilvie
aslusesiunaziesseiinse Saslliiveflifuninadoudemeannisidend

1) azdeshideslithiveglusiasiesdasriliiuineg himieyusuayliaznn

Tun15191992A9MIR U1 N IALAINDUYIINITININD

NDINAILIUKEN 1 ASUNSHEINTUN
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5) ieABUNSALESLVIAN
5.1) ﬁﬂWNﬂTiTN’i]a‘ﬁﬁaﬂﬁﬂﬂmﬂﬁﬂﬂw}@ﬂﬂEJ‘ﬁ‘éIuLLazﬂa’WEJéIULLaSEIEJﬁJEJWfEJ‘ﬂﬂ
yanatila
5.2) M3stevisuuuAuIzdemnuslidnsasldadnuaridecindiadnaua iy
maamLLTc’hsnuméhagumuﬁy’qmﬂul,t,azmﬂuaﬂ
6) viawian
6.1) nseeviolidodovienuuntauLarnsreviesuesiad ulindulusuuuy
6.2) lunsaliisududessmvisluaunasiosnseilasldindacdlefiilvsesraseu
Hudunsauarldantunuvisuazdousevieldunuusiovy (Welded Butt Joint) sl
6.2.1) nouthviewmdnund sudesavtargliiiuyuusyanm 3540 oaen
Taen1snasnaunisavlany
6.2.2) founM s sanzdewinauazenduUaefiaziundenlnodaans
vielidunnsiudorisewinwofaziundeuiietestunsasenininisihuiden
6.2.3) m3deudeiindeadulustvaiiauelaveiithundsuazanad iy
aénqﬁaﬁﬂmwiaﬁﬁmmmLﬁuchv;iué&y’uwi 0.60 wn3 JulUlhdomfunasauuiianisluaznieuen
7) ¥io HDPE msi@ensiolaeiasevu (Butt Welding) Tnsnisthuaevieraesliniuseu
sufsgamasumaiudninndeudeiirdetussussiunisiianuiounasuswiuuiveszdesuulv
dnfurunauazamuesielnglioanugileveanoudon
8) Mewedlonauntilpssadrauuusudmsuaurieldau nsideuselneiSnevy
(Butt Welding) Tnemstuaevierisassvinufouaudsganaeumaindiisndeuderirsmetuse
wsaunislinudeunazusatunnvoszsealsulidiiuruaiazanumunvesielag il fuanu
Ailoveanioadon
9) vienedleNauESLYAN

9.1) NSANG

2/ 1%
v o

9.1.1) NMsARRIdMIUNTIEUIETASARRIAINLIATEIU ASTM FA49
9.1.2) mRrsdluruszuetEy thilsedug esRasnanesg1u ASTM D2321
9.2) Ysifiu
9.2.1) aidousdeviedeuasu udrldamnusugyninie 74 kPa lamasil
nsBunL ASTM F477
9.2.2) thifundadu (Lubricant) limseliAnaudemeiuviouazUsifiu
9.3) Mazguilve asnsavhldussiladoaduded

9.3.1) Aeallannanysalveudeussunaziaaniuniavie
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9.3.2) USHuManzmodllnsatuusS Rt siasuman

9.3.3) JULUUNISIAEABAMINEEN SEEYNIUBIgARdalLaNevSoauN1ng

9.3.4) ﬁuﬁmawiamzﬁlﬂug Fodfiiuilsidesndt 21 cme derrwemvie 1 m
9.4) M3dousievie

9.4.1) iafutingn (Waterticht Joints) iilefins@ndeusiiufuti Ysiiy
szdesinuantAidulunudeimusnsnusoussiuil 74 kPa uarluannizayanniail 74 kPa

9.4.2) WleuAudn (Soil-tight Joints) fvunmuudaussvesyndouralufiu
Waenndasiudnvuznisidnuivruatesdess miuensdedsuwazuuinounialaiu d1vun
PoetalnnInNn3n 3 mm ANeIvess T areardesliAuInnIndwinvestuintestase (4:1)
Ussnvmoadlonusoadudafumnndn daesszyriavedareilidmiudestumsazanivediu
Toyainiugadosolufuiinamismualilunnsguues AASHTO dmusuagILAENIaVaNg

9.4.3) iilefuns1eidn (Silt-tight Joints)

9.4.9) \iansedediviadniazinisnageudesdeluiesufURnsmuisnis
fitvunly snudedetuaviiunsnageunnuudaused 14 kPa

9.4.5) lunsdifildaunsaldussloviandenouszinnsieg finannuilé
lomneulilminzauresdnuasiuil mseenuuurienudeinnsaug aunsoldiidenseuuy
Suld Wwunisaauvasnaisuen nsldaiesavie srudsnisdenld3snsinseviowuus ui
Uszansnmlunisifensevieldiguiy

9.4.6) gunsainsanUsznavLasudIuTenar19 v wuzilunslgau

)

[

mﬂawmﬁwﬁmv{aﬁmLﬂuﬁ’%’ﬂm

e

1.2.3 N1SYALALOUNAULUINID
1) Apaasesiuivielianlidesninfimnunlaeanizgansdasevievssiosusu
= ! a 4 & ! a A v an v ! ! [ s !

ANuanvetesiulinduniundiiedesiulilndesovialugaai (Support) vadvie

2) M3YAI AU 1dnsYRuauUnTos UMy Uudsln1sldsaineanasiayin

Y] A q v < a s 1 -

gz utInTvselurinuuaviuwensosuduaurulng L dusunse

3) mnusingintuAuiiyatarnudnaiui dvuandududuiuseuliauisasy
H U M ovag ¥ o d I oa & = Y o a dAa = 9 | -
wdnlaaliinnissetuiutueenagetosdn 0.30 waskathfundaunmiuiausauiuLumse
iUz ay

4) Walimaassrnuiuiiudiuazlivsingsesiiduuasvieliunnniadigalivinnis
navfulniseuSeslaedarsenseauliiuuarselinseialiliindunsewnsiave

5) M3vanudmTuIiousrazResdagunsaliaviaTeddlunisniiufuiaie

Jasfiunmsidemeseiuiinuuiazdlgnasiwegneglnausnuneasng
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6) lumsnauRuazissunsmsonseyslitulayssinse il liAndunmeiuveninall
ad o/ v o o a
Fnsuesalvldmumwuzdilununua

1.2.4 nMInsIvERUANaNUR

v
a £ Y [ |

1) msviasesneviennvieulazgUnsalnnduszdoanguinumrvomeiTuty
ANAIN TUIA WazANNENYIE TiindR LASesananisin WWud
2) wilidesusesdnfasiiennviauazgunsaiviodosuansonansiall
- WARAABNTBIMDINUIENANES
- dnuwsdomsussiadugunudimie
- dnumiidousoarnmaumsd@auasvenensnaaeur s Ao nmiseui el
- wilsdesuseimsduweuAumandnanvsegunudmiig
2. ugunsalusznau

Nugunsaiuszney §19BanNuTIEn1sh 10 nugunsaluszneu

T

NDINAILILKENN 1 ASUNSHENTUN
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11UBIANSYAUIENIY

UDIANSVAUTENU Imaﬁlﬂiﬂ%wmaﬁ’mﬂu "W LU mua’m'ﬁﬁmmmﬁ;ﬁ, mummsﬁqﬁ’],
mummsmﬁﬁ, mummﬁé’ﬂﬁwamzé’w’u mummsixmsﬁ’]é’u, muawmiﬁaﬁ’uﬁﬂmﬂﬂaaﬂ/ﬂmaﬂaaq,
11U N5U.U1nNAa/Uvatenasy, muw’adﬂ‘fu%’ﬁm, muﬁaaammwmwmug”n/vfaaamuuwmﬁﬁ
Fansaeseadl RS nTT IOV INAE TR sULRarTIEMSTIR et e Mneie omsvaUsEnu

WAzl YNAINTIANANBIAUTENDUL LM UVLIAIWDY 9 fiail

ulaseasig

1. 91UABUNSA

IUABUNTH DIDIAINTIINITN 5 UlASIASS

2. TUMANLESUADUNTA

SUADUNIH DIDIAIUTIENITN 5 ULASIASS

UAY

3. 91UYA

UYA BNBWUTIYNTN 3 UAY

4. UAUUNDAUY

UDNUADALUY DIBIANTIBNNTA 3 TUAY

NuAnnviauazaunsal

5. 91U¥D

v
v

NUVID §19BIMUTIENTN 7 NURRAouazaUNTal

6. “uaUnIalusEnau

NugUnIaiusEnay 9198 INTIEN1T 10 MugUnIaiusenay
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UAUUBASASNIU

NuauUtazarny Wuduvisamaninusiaunaasiaausenu nedamvuadnsuanull
AZFDIUNUININLALI T NITANUIUT AUV DIV NN U NITATLIAUTIAINAIIUNDASINNG FYNIU

wazviewdey 1UsUlY nelidermuamameliafinedtesiuiaguariulaseasieugu Al
1. sugneundauy

1.1 dgm
[ a da a S v v A (7 o/ v 1
anwagau - MsauAunivsunanuindveuwanidlagldinissdnsuarivlnlaninuuiu
d’l 1 d’ o
ANUTY JUSIIULUURNTUA
Youlmny : uaviugniututu q Litiutuaz 0.20 4. visemuiivualuuuy TngldTanid

AauautRmInzanuuaviulildnudy wazAukiumuRivualukuy
1.2 donmus/Anauu

1.2.1 auauUf
anse fufuwmiemaudingnss da1 Liquid Limit ligann 35% Plastic Index dei

9EIEMIN 6 - 12 uaellvundndiueagia IngseuruszunsansgIueniiu ansalansanils dil

AYINTINATFIU % siupzinsdaetmin
LAY RELL SR NSAD WNSALON
11 100 100 100 100
3/8 i 50-85 60-100 i i
wes 4 35-65 50-85 55-100 70-100
Lwes 10 25-50 40-70 40-100 55-100
LU93 40 15-30 25-45 20-50 30-70
a3 200 5-15 8-15 6-15 8-15

1.2.2 N15UADA

nsnuuadamiouAuny §19439598M157 @ UL (ololo M3Uase) Taguasauiy
lidndh 95% vesAnumuILLUgsEATesgN3ILTInASTMRaes Modified AASHTO
1.2.3 NSNAHBUIEALATIIEU
1) msnaaeuauwyuluauy (Field Density) m1u33 Sand Cone i 0215007
Aesidudvesruniugsaeluiesufiiing Tnevhnmsmaaeulsitiosndt 3 gasdensmadeu 1 adq
ansalsivhmsnageu 1 adiefiufinsundn 500 m91aLuns

2) MITBNURALATIEIUNANITNAADUANURUUNTDUTEYIUNLIUAE TEAU

nBINAILILMENN 1 ATUNSTNENNTUN
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1.2.4 MINAFIUMNNAAMUTULAT (Atterberg Limits Test) : AASHTO T90. T91
Bumsvdvivesiisieoglumaiuained Liquid Limit (LU) wagAn Plastic Limits
(P.L) Tern LL v03fu Ao U%mmmaaﬁ;ﬂﬁﬁagwaﬁluﬁu Ay AuUasuanInain Plastic undu
Liquid Anflsuidufesazvesnafueuuianidlaehfuiiiiunzunsaues 40 (0.425 Jadwns) wuaw
funh A Liquid Limits AletBinaumeain asdufesasiiviiliiuluedesienngou (Liquid Limits Device)
LU 0.5 T LﬁaLﬂ%‘laﬁﬁawﬂaaus‘z‘fqﬁqmmﬂmwu@q 10 fiadluns $1uau 25 A
daufuen Plastic Limits (P.L) Aosuauimgalufudenuiudiegluanm Plastic Tas
miﬁ"@umﬂﬁaLﬁuLé’u‘IﬁLLmﬂmaqwﬁsuu'mLé’umﬂué nane 1/8 in
ANNAAINTUIRY Atterberg Limits (P.) = L.L — P.L
1) Yanfudon — Usimanfeufumiler (Clay Lump) snlivideTuitudu o
- LL lduannin 40 %
- P.I liannnan 20 %
2) ‘i?uiaqﬁuwmw%ﬂa%w%@ﬂ%q
msneadeusosuNIE U mERsTuUVEUR 1 Suit 2 Uil 3 U7 4 uas Fuit 5
- L.L ldu1nnin 40 %
- P.IdA14-12 %
@Jﬂ%’ﬂé”mﬁ"mmﬁwu%méﬂﬁﬂ
- LL lduannn 40 %
- PI3AN 6-12 %
3) Fuitums
- LLTsdunnan 25 %
- PIiA16 %
1.2.5 ANsNAaaUNIsUADR (Compaction Test)
nsuaseRu Ao 3ansivhldaundulaenisldindesdefifimdnuasldussann
nszunn ioduaziiion (Dynamic Compaction) Widaduiadauddatuliuniiannimaaoud
Tinguszacd Fasolui
- maruduitugUinashlufuderuuiuvesii
- MANNKUUGAAVBIAULIAL (Max. Dry Density) deldwdanunisuasama o fu
- wuFananiiludu (Water Content) AvilwAufianuuiuuiniian §asendy

Optimum Moisture Content 139 OMC.
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A15NAEUNISUAD AR N UTLau IUNISUIAIAINLLUUYDIA UL DUABD AN IUNE 191U

[ 1 12

° = = o a a ° v A ' ]
MUIUNAU ‘ﬁ\jﬂmqﬂﬂ\?ﬂqiwqﬂjquumqLLi\‘i‘Ua\iﬂuwi]gquqI‘ULﬂu’Jaﬂﬂ@ai'N Iﬂﬁﬂa'ﬂqﬂjquuuu@ﬂq@‘ﬂ

9

[ |

% 1y & s & ¢ A vy a a 4 o
Vi’]l@f\]']ﬂﬂ'ﬁ'ﬂﬂa@ﬁiu‘maﬂﬂﬂa@\ﬂqLU'L! 100 Wasigun LN@L‘U"ILV]EJUﬂUﬂ?WNLLUUWBQQUVlUﬂ@ﬂI‘HﬁUWN

1 qi'q ¥ s q'J 1 a dl' =) a a ad A
nsnegeuAuwduRteulgTumlUlunsneasenne, Weu viseau nlu I 2 35 Ao
(n) Standard Compaction Test #38 Standard AASHTO Compaction Test
(¥) Modified Compaction Test %38 Modified AASHTO Compaction Test
1) AN50NAULAZUATANSIEIUTIITUNDTEUNETN AURLUYBITURUNDUTULSNILAD
Wasulvaianenaaaviaiiainumul 30 wudwns susslUliadun1sunsnniusienisy 3 uau
2) YandndenindeiiazaiavesrnuniniianTiazty ANumUMEINTUASARAad
T 15 wudiwss 1usUlrlaanuainiia 3 % ¥3an1d WUUSIAUT LaTUADA b LA AL LLY
Y
l1auA77 95 % Modified AASHTO LA1lasaliunsndnTunilazsdunauaalumudunaunangan

< v | v
nnUsens elildauuyunufedns

3) YUTDINUNWUTDIIUAIITIDTQNTI FNTUTUNUNIUAL 2F DT 0T UTDINUNG

£%

A a v a v v v d4 a X v & va - -
W3BR193193gN TN urnRsminsanduAuTY waWusU Ndauanaueag 3 % wienud
MuuatuluusdruasaauAunslildnuuiulidesnin 90 % Modified AASHTO n1sReasnetu
sosumasefiasasgniniioundn wagauusatuiudunwIetuiagdadenlanugluuuuay

Y o 1% a a o AR v oA v g v H = & v a Y A Ag va
VBTN UALLAT W']ﬂN'J@Uﬂu‘V]'N‘Vﬁ@‘UU'QﬂﬂﬂﬂLa@ﬂLL‘W\?IW?W@U'Y\]UNQ'N@J‘UUI(‘I@Lﬂﬁl\jﬂUﬂ'ﬂqN%UVIIVTN

1%
[ A °

AMULLLEEA (Optimum Moisture Content) tetasiuidlaudums vieduiannidengaiiain

9 Y

U919 Aazdosundalutusialy Feoravinlinisuns el ldamnustua LT MUt 899Nt

v a

Wndgnferlazaisnunrevesinesasiiaedy anusumdsunsadodliinnnin 15 au. FugUlsl
ATUEARA 4 % NS uLUUTIALY wazuasalildanuuulitesnin 95 % Modified AASHTO
sudaliunsasndunisiivde audunoussnanmnuszns

1.2.6 managaunsiuthmiin CBR

1%
add

aa & aa A o & oA i ~ = .
35n715vAaed CBR A5 UWUIAITANTNAZDUNANUAT UW DALY IULNYU Bearmg Value

v v 1

maﬁaaéﬁaéwﬁ’ui’aﬂﬁummgwuLﬁ@ﬁﬂﬂﬁumé’maﬂmasmfu lngldrauundarivluiuy (Mold)
7 Optimum moisture Content viaUsinasiiupule q devnnldeenuuulasiadisvesauuuagld
muaunulumsuasiulldauulaanuTunudons

nMInAaed CBR. 019vlel 2 35fie

N MIvARBLUULGL (Soaked)

v, maaesuulsiugih (Unsoaked)

dnluiseydsla Wild “35 n.”

1) Tandndenldlunsdln CBR vesduAuAungiosnd1 6 %
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[ v A

2) JanPadaanAl CBR aadliasnin 6 %

9

v ¥ v
1Y

3)  YUTDINUNNWAL/HS 0%

a0

uihasasingnss Janildasdedien CBR laivosnd 25 %
1) Fuiumatanaesesdien CBR litioundn 80%

1.2.7 MnagauAuinusavasan (Abrasion)
Wumswidesidusivesianmaasulnenisihianludndiugnduluiedesdenaasy

Los Angeles Machine Tanfit1unsdnuse Abrasion Test anseuNIUAZINTIUDS 12 wilesidud

a

HuRzLNSIweianfignindlasgnauman e wamilesidudnisdnse

q Ry Y
i 14

1) FuUTRINUNIUAL/M3 8T UR2951959059 Wesidudanudnused 100 seu
ladannnda 20 % 7 500 seuliinnndt 50 %
2) Fununsiiupgn wWesidudrudnusedl 100 seuliuinnia 10 % 7 500 seu

lalunnna 40 %

2. TUNNUNDALUU

SUOUUADALUY 919995180157 3 91UAY

3. 9IUABUNIA

UABUNIA DIDITIENITN 5 NULATIAIN

< a =
4, UNRANLEIUADUNTA

NUWENESUADUNTH 819895180159 5 ulasiadng

<
5. 9quELl

PUENTY 919595180157 5 ulaseasie

6. IUND

NUVe 9WBINENTN 7 NuReRviewazgUnIal
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ugunsalusznay

1. "ugunsalusznay

1.1 A1RINAAINL/ANUNAUY

NugUnsalsenay nungds MR Usenau wasinde Usegun uiussue avlnsanuay

dd' 2 vy =
519NN Wawdu 9 FalaszysvaziBenliluuuundau

1.2 defmius/quandn
121 Uszgih (Valve) awdosiinauansiced
1) ﬂis@“ﬁmwgumm (Gate Valves)
1.1) A aauU@n1uuiasgIund ad (e g aa1vnssy 4en.256-2540
“ﬂszaﬁwmﬁﬂwéa?:uaﬂLLUUiaaguiawsé’m%’mmﬂixm” wilniulien
1.2) Wurlaauiien vanewtionu suarusuldanuldlidesnit 1.0 wneuhana
1.3) nsaldunvuuuiu desdinanaslada
1.4) nsdhJunuulafu deslivaeniufiu thaseunieundaasun
2) US&@&’]LLUU%U?MQL%@ (Butterfly Valves)
21) fAuaudfa1uu1nsgIundad e gnaIvnIsy 4en.382-2531
“Uizq}ﬂfﬁmﬁﬂwda Audnilde”
2.2) Wuusunvitleaiin Yanevtinam uanusuldaulalidesndn 1.0 wnzihama
3) Uiz@‘fﬂﬁuﬂﬁu (Check Valves)
3 TaaauUAa uu1nsgIundad ue gnaIMnIsy 1en.383-2529
“Uiz@ﬁqmﬁﬂwdaéuﬁ'uﬂﬁwﬁmﬂdq”
3.2) Julsainvitlnadin Yaneviam muanusuldaulaliddesnin 1.0 wngiama
4) Ysgpszuiweinie (Air Valves)
4.1) daauauUfauu1nsgIundaduelgnainnssy 1en.1368-2539
“Usggsvungamadmivanudssun”
4.2) wuugnasye LLUU@unaaaLﬁ'mLLazLLUUizmaL%’J Uanentnanu uAILaAY
8lsidosndt 1.0 wazthanna iiefimuimusluwuusUsieasden
5) ndinAINAULAEdeeyINIA (Pressure Gauge)
5.1) gunsalinausiudeadulusunnsgiu ASME B4O
5.2) gunsaifarnududomuauiildenlslidesnitnufugsgaiivsng

yuanant1un
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5.3) fideudawivhomanndl3adu Suthdananfidvunduiiugudnans
livesndn 50 faduns

5.4) vildnvesgunsalinauauy sesdlanavunthtneglugie 1.5 §9 2.0 wi
vosnruiuhAldauund Seeruanden 1% vesanauunihia

5.5) gUnsalinmnufuazdesiifinsosivhemannd|fadu

5.6) gunsalinAnusuigunsalilanunsausuaniignaosls

5.7) awnavunthdavesgunsalinanuduliviissuanduilaniusenisi
s (kg/cm.?) Yeusidemseia (PS) und (Bar) Alauania (kPa) viefadwnsvossen (mm. Hg)

5.8) uiinzynavAl Needle Valve wag Pressure Snubber

5.9) dwiugunsninmssuiRes dusumidistemmduanilougs iy idosguth
Iineazdoniudndwelui Type - Liquid Filled (Glycerine) - winilanau dusingudnalidesndy
100 f0dns (4 1) waz Case - Stainless steel 304

6) néloatuusesuni (Surge Anticipating Relief Valve : SARV)
6.1) mnlallgimuslfifuednedu Wddatmun fai
- gnunsonusisussnulalatdesndn PN 10
- Tilgvduuauninggiu ANSI 150

6.2) Pilot system component l4an sl usoud damautinuuinsgiu
ASTM B-62, nauniiod dnuautRniuuinigiu ASTM B-16 uazwannanliaiy (Stainless Steel)
finauandfnuinsgiu AlSI 303 138 AlS| 304 %38 AlSI 316 visaiigulrin

6.3) Tansusou 14 Ductile Iron %58 Cast Steel #38 Bronze

122 UWSEUY LA3R9NHU Agunsafuay 1 $1090N59 IvAnlasaasng wazaudu 9

1) Yanild Tnevily

9

EN

v

< 4 a 14 ) v a a
1.1) wa nlasads WQEUW??QAS AU UAMUANUAAIUUIATITUNEG AN QUN

PAFINNITN UaN.1227-2558

o

v

1.2) wénlanadagunssaudusvifu fauandfauuinsgiundedusi
RRAIMNTIY UBN.1228-2561

1.3) wdnndmssuvuinieu dmivaulasiaiiaill fauaudfnumnsgm
HARSUTIRAIMNTTY WeN.1479-2566

1.4) winuiu Jauauifiniuunigiu ven. 1499-2563

1.5) wianvae flnuaudRnuunnsgiu wen.537-2527

1.6) nousoud dRnauURnUNInIgIU ASTM Designation A 22-85
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1.7) wmanl¥adu (Stainless Steel) TAauaudAniuu1nggIu ASTM 276-86a,
ASTM A 167-86 type 304 and 316
1.8) adninde dnuauUin1uu1nsgiu ASTM Designation A 307-86a
1.9) iowmannad" fgauanURnuunsgIunind uaignaimnssy wen.276-2562
Uszian B msusznauldifouiomun
1.10) vewdna1udengd JauaudfnuuinsgIundaiusignaivnssy
1on. 276-2562 Uszlan B nsusznaulilyvase
~ msidley aefosdnsilagds Electric Shied and Welding Process ufiiia
fideanisidouesfoazoinusimainaiy 8 wnusndu q seaideurzdesaiianslifunuavie
5Insa (1IS0-9606)
- MsBinge Bolt MairgiitenuBnfe Bolt svdesazen uasndfuady
nsaenld Bolt azfowimemiuszdnszivnulddowazuazldumusoinuanumunzay
2) fanildf dmuutuszunsuaziaieanity
2.1) WA WE Nl v wd nd lvisauiunazlassadieunulildy
PININATEIU WON. 1499-2563 Fumminm dlsiimundusgrdulild sm 400

2.2) uruthsosiazardanansesuiulildniuninsgiu wan. 1499-2563

[
U 4

Fumunn dlifmundusgdulild sM 400 wiemnsgu IS 3160

2.3) wanssaiuazmansosuldanuunnsgiu JIS G4304 SUS304 visewiiaui

2.4) adnindealwldmunmasgu en. 171-2530 Fuaud® 8.8 ullundeslild
PIULNATEIY LBN. 672-2530 Ussian 1 sunAnsnat A vie B duaut® 8.8 wnusesuuuiFoulild
AeuaNURMNLINTFIU won. 258-2521 uazwmusedkuvayelviamaudiuinsgiu wen. 259-2521
adninden wilusenndviuazumiusesiigudangdqusou (HOT DIP GALVANINED) nunlivesni
305 NFuFlEMNT AT ARANATEIL ASTM A153 sniuadninden ullundeilasumuseaiiildunounin

2.5) winlassadregunssalildmuainsgiu ven. 1227-2558 Fuqmnin
frlsifmuntuegdulild sm 400 flsidvunadmuelily wen. Wildndngunssaniinuauifimana
Wieuwin wen.

2.6) &l ndnudediminuinsgiu uon. 536-2527 FuRmAIn GCl- 200
aandelildindnndrauuinsgiu JIS G 4051 S45C Aruanvesaandeilu STAINLESS CLAD STEEL
wnlitesnd 3 Tafuns nAAIRILAININLI9TFIU JIS G3601

2.7) Wonaaildanuunsgiu JIS G 3525 (1989) wiin IWRC 6xWS(26) GRADE
A (NAKED AND GALVANIZED) RIGHT HAND REGULAR LAY visaiiiguinin uen. 514-2531 Wuu6 x 26 WS
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yiadonatnunuinanndi lnedvuiadunigudnais 28 fadwns BREAKING LOAD lutaani
49,700 Alansu
2.8) Nound 09d MU BEARING wag BUSHING 1wld PHOSPHOR BRONZE
U1MIF1U SAE NO 64 pugntuanainie 19nuunnsgi ISO 104-1979
2.9) safui§alwldunsgiuein J-BULB 9un 57 LA¥E1NIATEILIUIA
76 fodums 1 14 Tadluns wEnneussIITRvIosduaTinTersan o amau iy
2.10) winvaeilivinFudnweneiesniu desilidouwdu Sy uazauagnds
uLULLaUTIENsendni sos31 Jnguitueadiudaem Junudesmnussiieniesinsdmnsan
Tldsusremuuuy fenuusednioudos Anuiivssneuvedudatuunudenisieldiiou
Temudiimualunuy
- wirveedndesdiamiRlishndnnnsgiu wen. 536-2527 Funtunm G 300
- wianwileavas (CAST STEEL) sosinaaudfinuunasgiu wen. 831-2531
Funmunn SC d6
2.11) lumauaziilossaudn (Pinion) Wildauuinsgiu JIS G 44051 S45C
\Heanndadaadnseia3 03910 (MACHINE CUT BY GENERATING PROCESS) Taefifidasing 9 anu
1175571 AGMA
2.12) anadonllyirmannasgiu 48n.49-2560 waw Len. 730-2558 MUANLMLNEES
vos0u Nudesilivhnisidousglwin (ARC WELDING) 33msifounaznanuifendeamnzanuay

IS LY

fnuaudRnuuInTgIu AWS D1.1 LLm'umﬁﬂﬁ%m'aimaﬂm%auf\)zﬁaaﬁm‘lﬁlﬁmmﬂﬁgﬂﬁaqdaulf?jam
“ 2 2 o v a8 ow - <, 1 ] - &
AwmdnuUsnnisdeniziedzotn Unannailnhdu wardanusn Wunalvisesongaydonnuuduss
FUNUNUSENDUTUAIUNISITOUALABIaAANULAU (STRESS RELIEVED) A2835 HEAT TREATMENT
ApUYNNIIANLAILALAYUIA
3) NSAARAY

3.1) Usgaph vuseue awnsiiuans ewdn uasnuminiu 9 sxfiesszney
LATAAAIARTIFILAUIN LA TULUY 1aEnaUNISANAIILABILASUNISASIAE DUIINAUSNIITUAS
AT195URaR luuIeRase

3.2) n3fin 158N N19NF WAN1TLAIEINORAAIUNEN FAaeYINeY

a & oy a v o ) I 1% 1% T ] a

AuUsEaR Fudrundaaadaulmlnvinnisusulmedsulmlaasainuaslinisvasdunnadiui
\waaulm

3.3) n13md Muvdnnnussnnseslasunisvndiuaiin anlsum3eannis
Usznauldilasa waziilotunfnfiudlasdasgaudsasiuilasumnuidonewaznidviudneg1etioy

2 %y
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4) NMINTIEBUANAUTR
4.1) maviiatonans Yssgimmideadouannudnvasdudeauiiiitey
iy 9un Furuam gnasuansiiamanslva/siuauseunisviu Tiindn eSemmmnensin Wudy
4.2) misdousowansne Yszgimnain deuanaenas dall
- memﬁaﬂmawsx@ﬁwmm’%ﬁwsﬁwﬁm
- dumiisdonsusidadugumud g
- AUMINE 9T UTRIINTTIUNTHA LA NS BNANTNAADUA AU A
Pvhsmiideteld

- nilvdesuseensdsuouauAAINGREIVS UL VY

2. UADUNIA

JUADUNTA D19DIPUSIINITA 5 UlATIESS

3. mumﬁma%uﬁaun?m

UMENLESUADUNTH 91999AUTIUNITN 5 UlATIAS

T
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UIEAN U

1. LLNuﬁuﬁﬂ (Waterproof Membrane)
wHufuhfume Wunaniannszuiunnsisonariamun Tnsldmaluladinensneuning lunis
Wannusudganunliamnsaldlumsiedeviuusidedaasyinldfunuiuria Safeunuulisime
(Thermally Bonded (Heat Bonded) Nonwoven Geotextile) TR duuruiuihdumnaiiianuudause
fumnzaustonislfnu uasndnlussiugramnssy Taofnuausfiane fil
1) wiufnfume Teneasdusiuledunmsindeussmnsilagldmalulatihensaeun
flunududnesesiunsideusenadnuineuaz N ve LNy
2)  uwufuSumA Suwasenuensiu 25 wes - 100 was wihndslidesndn 4.0 wes
3)  wdufinsume Fosllnadnuaedsl
- CBR Puncture (EN SO 12236, BS 6906 : Part 4 , ASTM D 4533) liitlaani1 2200 N
- Mass per unit area lsitfonnn 300 g/m?
_ Tensile Strength (EN 1SO 10319, BS 6906 : Part 1, ASTM D 4595 lsitfeendn 125 kN/m (WIDTH)

4)  waufuNSUWA TR Qwejulﬁﬁ

5 lisumseydRdududuinnssy 59 01010065

2. whuRAUMteEwAsIE (GCL)

v =2

1 udufwwilenduasei (GCL) Tdmsuyununisundafumies ieidutaniuds

a av vy o/

11 uHufuniendunseiasfomanlaugdiannlan1siuseswmuuInsgiu 1S09001 uaz
foldsun1ssusesnun wvesiananantunegeuiwetiold (FeanunsavinnsnaaeuwiuRumien
Funedils) 1RsgIuNIsTUTEIRMNN

12 wNufumidsidussizvazasadivuinainunineveahulidssnii 4 wns

2. ANWUZNNNEAIN
21 wivfuwmidorFunsiziardestszneudae Tadomuulnludedane Adanudingn

whiusaenvnvesisiutan Tnsladsuuulnluiviandesdiquanifdielud

211 wwinlademuulnludsdanslitosnin 3,600 ¢/m? NAFBUAINNINTFIY
ASTM D5993

212 wulnludilddeaduladvuiuuinlududiang 100% (100% Natural Sodium
Bentonite) Ineffasiliananssusoumasiinnanlssauganuuumnniausg

215  widwReuulniug slevunseuiunzunsaues 200 @ueroadn 0.075 fadiwes)

sfpaliUSunaiagianunsoiunsunstlalidesndt 70% lagana NaaeumuNInsgIu ASTM C136

ABINAILIUUAN 1 ATUNSNEINTUN
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2.1.4 salwiRsiiuuinlud deediuSuin montmorillonite 41NNIIUIBLYINAY 70%
VAABUAIL 1UIMIZIU X-ray Diffraction (XRD)
2.1.5 Water content lalsnnnin 10% VAFEBURINNINTE U ISO 11465 (5 hours , 105 ° )
2.1.6  Swelling Index ladifoeni 24 ml/2g nageumuLInIFIL ASTM D 5890 Aaail
Lanmﬁmaamﬂiiqmu;gwﬁw%wamaaummamﬂ’uﬁﬁfaﬁalﬁ
2.1.7 Fluid loss Ta11nn91 18 ml/2g NAgaunIuuInsg L ASTM D 5891 feall
Laﬂmi%’mmmﬂiﬁam;ﬁwﬁw’?awamaaumﬂamﬁ’uﬁﬁaﬁdﬁ
22 wilnludazdosussgedsewhausidlodunssi 2 fu AnuamiFdeiolud
Fud 1 uduledunsnzsiuuulddnne (Non-woven geotextile) 4iln Polypropylene
oniiininlidtesndn 220 ¢/m? nagaunLANATEIL EN 1SO 9864 , ASTM D5261
Fu 2 udulodunsiziuuueidndnne (Woven geotextile ) ¥in Polypropylene
fuwinlalorndh 110 ¢/m? AdoumLaIATTIU EN 1SO 9864 , ASTM D5261
23 wiuRumindaasesiavdedidu Polyethylene Coating Tnenedadlduuiumsldmiuiou
Tunsindeulidad wd et uwsiuloduasiwivdndane (Coated to the Woven) naoarivis
s loygelildvdniBasatusionn (asededlienanstuduanlsuudnan)
2.3.1 dwiinlaiffesnd 200 ¢/m? viAdUAINIATEIL EN ISO 9864 , ASTM D5261
2.3.2 Anuvuliidesndn 0.20 mm. NAFBUANNIATFIU ASTM D 5199
24 wiuRuwdsduased Jouszneusdiusingg aude 2.1, 2.2 way 2.3 awdosd

AENTR dasaluil

=b
Do

AENTR UINTFIUNSNAGDU iveld AAMVUA
i EN 14196, ASTM D5261 o/m2 | laitlpenin 4,200
AU ASTM D5199 mm. | lideanin 6

Max. tensile strength (md/cmd) | EN ISO 10319/ASTM D 4595 |  kN/m | lddeanin 12/12

Elongation at break (md/cmd) | EN ISO 10319/ASTM D 4595 % laltionin 10/6

Peel strength ASTM D 6496 N/10 cm | laddlesnin 60
CBR Puncture ASTM D 6241 N laltipanin 2,000
Index Flux EN 16416, ASTM D 5887 (m3/m?2)/s | lilanain 5 x10”
Permeability EN 14150 ASTM D 5887 m/s lsannnan 1071

25  WHuUAUUTIFUATIEY Fevlinanisneasunasuulnluluaniiswiaazilen tWen

Y
a

ANsTURLNveN L UUInludvdaN1un1sIEeRLasuaRa (Wetting - Drying Cycles) lagdiaail

ANsBur Ul 101 m/s nadeunuNInsgIw CEN TS 14417 (Wetting - Drying Cycles)
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26 winlgdupsizrivazrslafsuivuinluiazdesdadiuegmsidulonasnnindnves
wHuAumeduasedt lnedaduiienisiuiieidu(Needle Punched) lnsazdosiliduledniueg
Liidfounin 2 Audusefiuil 1 ms1awuns (Ingazaoilionanstuduanlssnugngn)

27 uduRumidsduasizinivunld m ndeeu ssdesdnisfi uusuavesuulnlug
UShat 0.50 1. nveurasHuldunsizinude 2.2 andesinantuanuuvessd uledansig
(impregnated) 1nanlssnuvesfrdnduiisouiosud (nsazdesiionastusuanlsanugudn)

Watdunisiiuyseansninvesnistesiunisturiuususss

3. NINTIVHBUAMANTRA
1) nsiudegamegay
AR UUBNANTTUTRUNATHIUNSHERUAEYS oA IVAFRUAnaNUATauNuiu (Waterproof

Membrane) WazhkiuAUteIdnAsIE (GCL) MUTDAIUA ULUY

2) F189UNE

HaN1IATIvERUANENTRYBIWNURIIN (Waterproof Membrane) wagunufumieidaunsiey

(GCL) inauznssun1snsiasuianlunuinneasiuuyeunsudiluldenu

Inen1T19TIgadnRuanyMzIanIrvesianUsenounsieadne dwsuldnsiraeusiuasidun

AMENYULIANIZVBMHUA LYY (Waterproof Membrane) lagui Ui umileadansnzyt (GCL) Lanang

MANUIN V-3
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uszuUinig

1. ugaluauszuuguin (Controller Box)

NugauANTEUUau (Controller Box) dmiusyuuaunn 4 kW - 15 kW dmiussuuauin

18.5 kW — 110 kW uazaunsalniglug 819899110 1ANwIN 2 ugauusyuugui (Controller Box)

2. MsAnAIsTUUlNAN

Formuanilulun1sfnnszuulnia seuulniadrsesandu ssuvudaneindslngd

sruudaatuiie szuvfeamsuazansaume Wlidemmuauazinasgiumigeg

nasvRIUIaN 1 ATUNSWEINTUN
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UATANINITLUUNTEIBU

1. udufuin

NUARAUYEN 919BI9LNIAKLIN A UG ILAULN

2. uyaAIasgull (PUMP)
NUYAATEEUL (PUMP) 89890MMAIANLAN § TUYALATDIFUN AL TUYAAIUANTEUUEULN

3. uYaAUANsTuUguia (Solar Pump Inverter)
NUYAAIUANTEUUGUIN (Solar Pump Inverter) 814894A1UAIANLIN 1 NMUYAATBIFULILAE

UYAAIUANSTUUE U

<

4. ULHILEaaLEITiRg

SULHILTARBEIDNNRE DIDINIUAIANUIN A INTULNILTARLEID1ARE

NDINRILIUMELN 1 ATUNSWEINTUN
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ca

Udaman

1. Ui
1.1 A19INAAINLAZAUNINY
dvnTan nunefs Auagdvinazanelddmsumnuiatan ieduaily AuAmu Laziie

AINEIEY
1.2 dafvun / Aeuaud

(7
A a

1.2.1. @nianiuiiu

9
1.) ASASYURUR?
1.1) Wuiyulmd iihenuazeiaussUaeslTauwisaiin hiflanuiiu Unmnndu

‘qu)‘lJV]S’]EJﬁ%ﬁﬂ‘ﬁlElu FIUTATIVLNLIY Lardsdanusnau

9

1.2) Mufinjuiri Aauiilaenndunuda inguazdrsnethouszenn aesidls
Tiwisaiindound drdnglasduniondu WWldhemenvnivielaion
lawosrnelsn Taguardnesethazenn vdesliiusisadniounna

2) SEUUNSE
2.1) frulvial maAsesituyulual 1 ads / madtundh 2 ads
2.2) Bauir mdsesiuyuin 1 as / maviunth 2 ad
1.2.2. AnYaniuialany

0 oA
1.) NSLHTYUNUNT
1.1) Wuiilavzgluursendalurenid TrdnnelUasainrisanseamyNIIgnan

dineanlavenn Unannanutu du sy adu aswisanysnie
1.2) fuinlangfiinondunud desaendiiieonlimunauiadelans uas
RsuuR AU Tane
2.) SEUUNSINE
2.1) yAsesfiutuad 1 asa / maviunih 2 ads
1.2.3. ﬂjﬁmaz@mmwmmﬁiaqﬁu
1) Asosiunardsiunth Wldnansasavefoaiu
2) Asesiudmiuinyu Fadldsu wen 1123-2555
3.) Avosiudmsuinlane FodldTu uen 389-2531 i uen.agaiisIvnisimua
UIATFIUYAAMNTTY
1.2.4. ToMRUARARNN 0N

1.) Wuilave THandoun ndnduaiaiy 1en.327-2553 wieatuagn

NOINRILILUAIUN 1 ATUNTHEINTUN
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v o

2.) Wuiluaiy, reunin, nsvilesunusey uagkdeneds WasTadu vianu
#N10NTA NEASNIANY 1BN.2321-2564 vseatua1da InsA PREMIUM AmnIWeean
1.2.5. fynazanevasnunIEAaaun (Bundu)
= (Y] [ 1 A =1 1 1 P 1 z-ay 1 = I3
Wotdun1steeatunisinnsau vsednast19lneg 19nd 99 9% ud Ui LD uLman
Farmua NS IUa lALAS UL Euitie) avdedld dasiuay Wusvihavanewindu leevnuly

AUl ENLAAUIA

v

a ] o & Y
2. Fudmdisagzu (ARUNTNIALTI)
a o = o aa a - A o = Y a dl' Ao g va |
ABUNSFBALTY NEd AeuNSINTinSLERuWE NS S ULSRamT e TaneTuusdun MhiiAavdleus
1neflUuIALAENITNTEAUVBIRUILLIININADINSINDTNZANA NI DaR NUBusIRdluaunNIn SuAn.

Pndmtinussnn nglildderimunuasinnsgiumige

3. USTUUASARAMNLarUsEiuaanunisal (Monitoring System)
SYUURTIRARLLArUsT uanIuNSal (Monitoring System) lien1susmsinnisunaagleledt (1oT)
gunsafiemudnfsloyauiwuuiaidagdu (Real Time) anunsaidngseuulannnyni Wuasedne

Sutwasiiis nedszuuAndaRuluszuunszaroin lulaazruls I9INTUNSNeINITU N a9l oua

Y

Y a

nAuLFIIBNUNsINNEINTUY NstaueAnesldianaunsalnaniin1ssuuseAuaInguan

Y

12

Tunsldauind litesndn 2 U uazaunsalnmuenldazsaslasunisneaaunauldanuase gsudng

Y

FosrdunsnaasunisidousouaznisiiausufufusEUL Scada WuULUUENTRBASTUSEUY
(System Architecture Diagram) W%’@Nﬁ’mﬁﬁﬂEJmuNamwwaauLauawﬁwmmﬁ'amam{ﬁ’ﬁLLaz
Fusasnnugniesneufinkeaie Inedisenisdsi
emsf 1 audnuuzgunsaiiaidae 10T

1.1 gunsad Industrial Grade PC

1.1.1 Jugunsel peuiumesein Industrial Grade PC dmsudndanieuonanns

1.1.2 #ndreuszulananas (CPU) vunlildaenin 4 unuuan (4 core) laglanizlas
ﬁmmL%aé’mzymmﬁmﬁujmaaqm Litfosndn 1.8 GHz Fnunulidesndi 1 wuae

1.1.3 fvmheanudman (RAM) wila DDR4A visadni Jawalitesnin 4 GB

1.1.4 Smedanudayauia Solid State Drive #30finin A uglileenin 32 GB
ulidesnin 1 wuie

1.1.5 Sdeadounaszuuiaieds (Network Interface) Wuu 10/100 Base-T #3ofnin
uuliidesnin 3 ¥o9

1.1.6 Tfosdouss (nterface) wuu USB 2.0 w3afni1 shuiuliitosnin 2 deq

1.1.7 fiveadeuste Disital Input lieendn 4 ¥os war Digital Output laltfesndn 4 Fea

ABINAILILKENN 1 ASUNSWEINTUN
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1.1.8 fioudousta RS232/485 laitlosnin 4 doq

1.1.9 flgoudouns AO, 0/4~20mA laltiosnin 4 o1 uay Al, single-ended 0/4~20mA
laiteenin 4 o9

1.1.10 fleadeuse HOMI litfesnin 1 v

1.1.11 ansadeasiiu Modbus , Mqtt , TCP TUslnaea Iaiduesgnales

1.1.12 se93umsfauselnnsyuanss 12 fa 36 VDC

1.1.13 annsovhauléfigagd daud 0 fa 75 ssmwaidea

1.1.14 @w130 509505z UUU{URNS Window 10 %39 Linux %30/nn

1.1.15 anansoviausiuiy Software fduauslulassnsle

1.1.16 annsoiudoyaangUnsalisuwesiifassaelulasansld

1.1.17 fudnagdadldumnsguiuszuunmsdnnisiunndon

1.1.18

e3P ¢

wAnvededldiuinnsgIufunsUImsianmsieuimsnuiiinunm
1.2 ’qﬂﬂmi Industrial Grade 4G Router
1.2.1 Jugunsal Industrial Grade 4G Router mnziunislifnunieuane1nis
1.2.2 @ansafnde wuu Din-Rail ¢
12,3 awsasessunslddu duanannietne 4G finduainuil 900/1800/2100 way 3G
findun1ud 900 / 2100MHz 1§ 2 vea Wuethiles
1.2.4 @ansanTEedygInd WIFI ausnngiu 802.11AC Talustiioy
125 flfaadeunaszuuiadatie (Network Interface) Wuu 10/100 Base-T #30fnn
Suulddenin 2 veq
12.6 Feudeuss Rs232/485 liteandt 1 dos
1.2.7 @ansadeaise1u TCP Server, TCP Client, UDP Server, UDP Client luslnaoals
Huedhiley
1.2.8 5995V Open VPN client, IPsec, PPTP an L2TP Todusgatioy
12,9 seedunisideuselnnssuansa 12 1 36 VDC

1.2.10 awunsaviinulaigougll saws 0 3 75 asrniwadya

3

1.2.11 Jiudeiauedednmdudwmivldlugunsal 4G WIFI Router lauiudeiausazios

Y

Tudssalianeveinislinunaenszeznavasdyan

—

[

1.2.12 Spuauiinuuesgiudssiuiuasiudu sedv 1P40 Wusgrates

1.2.13 guanasspdlafunnsgrumunainilaensie CEFCC

ABINRILILMENN 1 ATUNSWEINTUN
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12.14 rdnazdodldfunnsgrusussuunsdanisiannden

12.15 guanagdedlifuinnsgiuiunisuimsinnisvideuimsnuiiinunn

1.2.16 9UnI0iaepaivinelavnsiuTeIINTgIUAIN NEmNT.

1.3 gaauauszuulni

13.1 Lﬁué’aaq%u ranNuRndeiuatiu vieurenatly arumnlivesndt 1.5 Sadwns

132 fanautinmupsgudlostuiuasiulu sedu P65 Wusteios

1.3.3 feaifliunsilensioszuy Grounding AMNLASHILNISIAINTT

134 maiuﬁﬁt,wmma?ﬁmﬁwLﬁuwé’w\uvl,w%ﬁwsaalﬁ%mzﬁlﬁﬂﬁcgmmqlw% Tnowdu
wusmedaieuleasy Teluiinszualninnszuanss fussfulni lidesndn 12 v
Wuethatdes uavaelwgeanlitesndt 2.5 kw

135 molugiigunsalmuaunsinisesensasinin (Circuit breaker) Wusdlaldfuszuy
I nseuanse DC Circuit Breaker, SRnaussrulWinNseRanss 250 Vde visadieuwin

1.3.6 nmsfnsegunsninielugdedldfunssusesmimnsluih sedu anly

1.4 gunsaidnadlni (Power Meters)

1.4.1 anansauansrusssulaiing 3 e watuawaswasuimsaiien Accuracy 0.2%

1.4.2 uansanszudlnivesisazinalazdanga fiA1 Accuracy 0.2%

1.4.3 uanammasinin KW wazamiusenauniadlwdnilan Accuracy 0.5%

1.4.4 wanep1nasaulwidn kwh A1 Accuracy 1%, kVARh $iA1 Accuracy 2% uag
Aenud fif Accuracy + 0.01Hz

1.4.5 Rated Supply Voltage 100 to 270 AC

1.4.6 Frequency Range 45 - 65 Hz WIBNINNT

1.4.7 Information display
- Voltage
- Current
- Frequency
- Power factor
- Active power

- Energy consumption

1.4.8 anunsavitaulafnendl A 0 84 60 deA@aRYa 30U

1.4.9 finuantinmuunnsgiudesiuiuaziulu szav 1P54 [Wuegtiey

T
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1.5 gunsalindnsnisivaviindansiledn (Flow Meters Ultrasonic Type)
1.5.1 ANgNed ANURANAIALAY 1.0%
152 mmsal%’i’@lﬁ”ﬁuviaﬁﬁmmmLé’umgjuéﬂma fous 17 - 20”
1.5.3 @usolinuyviaivan, vieawsulad, ienednaed, iewaid@dn viePVC, MeHDPE way
vio PE 19
1.5.4 @nunsanugamgivesviadlageda 70 C
1.5.5 ﬁwa%mmiﬁami%’ayjamu RS 485 Protocol Modbus RTU
1.6 gunsalnsrainAiaudunsa-ae (pH Sensor)
- 1.6.1 @un3081uA pH ANUazRealalidesnin 2 ALnle Lazaulsansiaeu OPR
1ABLERIAT MV
1.6.2 @mnsainen pH Ty 0 - 14 pH SAAnugnsedliiiiv £0.02 pH
1.6.3 @111503mA ORP : -1000 — 1000 mV dfAnugnsiedldiiy 1 mv
1.6.4 @nsaeuA pH Awazidealalutesndn 2 MU Lazaiunsansiadeu OPR
JGERIENCR

a

1.6.5 fiszuurasaamall (Temperature Compensation) aunsalglaviauuyUsus

Y

(Manual) hazkuudntusls

1.6.6 aunsavinnulangaunil A 0 B9 50 seAwaRYa viTesNNI

3

1.6.7 ﬁwa%mmiﬁami‘ﬁayjauw RS 485 Protocol Modbus RTU

1.7 gunsalinsgiuin

v 12
o A

1.7.1 a11303nseAUdnNlANgeRaus 0.3 - 15 4.

1.7.2 fauuslug £ 1%

1.73 fanaudnuesgiudestuiuasiudu sziu IPsa uedisdey
1.7.4 fiwednnsdeanstoyauuu RS 485 Protocol Modbus RTU

o o/ o a <
37811 2 AMANTUZLAIDIABUNILA 23UssulaNa

2.1 AundreUszunananan (CPU) ludeanin 6 wnuman (6 core) way 12 wnul@ilou (12 Thread)

ady

u,a33?'mﬂIuT,aﬁLﬁuﬁ@mmmﬁleuﬂsmwmaﬂsz’j"mmmmsa‘l,umsﬂszmawaqa (Turbo Boost
w30 Max Boost) Inefinauissdayanauniiniasae lidesndn 4.2 GHz 311w 1 v

2.2 MiteUszulananans (CPU) nuiea1udniuy Cache Memory sauluszau (Level)
Wernuaunlitsenin 8 MB

[

2.3 fnheUsznanatieuaninn Inelinudnuageddlastianis viefind fail
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2.4 TUH9995 N DBAAINIWLENIINLNINITHUANT TnU8A21097 Ue llUeend1 2 GB %o
P | Al o o ' ' . . .
ImheUszananalialaninminseeg n1eluniieUseuiananals WU Graphics Processing Unit
=] 1% | ° o | v | A A | -~
N0 NUIIANUT VAN IUNITHAAIATNVUNIA I UBENIT 2 GB U3 aiinul8Usyalana [ aLans
aAa 1% | ° ) % |
AWATALEINN5TUNS I YUN8 AL IMAN LN SWEARIN WYL i TesN3 2 GB
2.5 fwheanuaivan (RAM) wia DDRA #3fn7n fvuisluidaenii 8 GB
25.1 ﬁu‘tiam‘i’mﬁu%;gda ¥im SATA %39 An71 YuIAANAlLUaENIY 1 TB %S aviln
Solid State Drive wuaAuakitasni1 250 GB 311U 1 %uqe
2.5.2 HMaataunaszuuAIaae (Network Interface) wuu 10/100/1000 Base-T#3afN7N
F1uulaidesnin 1 veg
2.5.3 fdauiauns (Interface) wuu USB 20 #38n31 litesnin 3 499
254 Futufun Wwid way 99uansnInwuuna litesnin 19 97 371U 1 viae

AMENUAYBITZUU SCADA

1) awnsaysannsseuuiiiduliegnafivsz@nSnmuazaeiios szuu SCADA idansios
£ | (% d' 1 ¥ % 1 4 1 L3 (] 1 o a
anusalieusiuiussuunmhenulteglulagdu Iregwauysel lnglidmansgnusenisaiiiugi
& a d’d 1 1%

RN LT

2) Favuazluuwuuan1tnunIsusEu (System Architecture Diagram) HUEAIAIIUEUAUS
Y9955 UU SCADA Mlaus AUTzUUUNINYIT9998 NTAULAYLUUANNUADATIUTSUUAING1IILA DY
runsiasanuagldsuanuiureuanmiisnuvessEuuRL tnedeweRatsaneyliineunis
Andunisiaun Ande vieweuleassuy seuLfeEINnTaWaNse wanasy wasUssinanatoya
swiuszuuLAula

3) glinuanusadntanasvesulan s Biwes (Browser) WU Google chrome , Microsoft edge
lauuAsoIraNRIAes WULER wazaunivlny InenduanmadzdosdinisneuanasmuuuIAnLne
(Responsive) yihliuansuawnnsaiulumugunsainly

4) seuu SCADA nldflavaasdinuaudfnag Monitoring an13zni1sldauvessiiszuulngi
wasnuLaoinduazdiniuazszuvatuayusing o vasivaiiuin dnwaznis Monitoring Tazilu
MMUWUUAT Analog Uag On/Off Status n1sdea13¥eyaTENINgUNTalnie o aeluseuy SN

nsdeansdeyaiuszuunIguen; Useuianareddeyai Monitoring luiiewansualuzuueansv,

5N, TINsdavhgudeyaiiteingussasalunislimuuimsin, vimsnuiizesne Wudu

£

ABINAILILKAN 1 ATUNSNEINTUN
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5) fiszuudaanuilly Unauthorized Person @1unsaiay Access szuule wun1sly Password

wse Access Code Lufiu savisasfasaunsadnaisiunis Access dwsuglilainglaaunsanagiin

TUldu vi3eawasuwdasnladlusunsy, Wisdnessng o

6) asoudninadeyalasainavedsyuuiiu Monitoring system lanail

[

Site Name #ov8352UU Monitoring

Date Jufiuans

Arnsngsnulnihilaanwdsunaseiing anunsouanananendusne Power meter/
Inverter/String LLaZLEARNINGITINVAY) Power meter/ Inverter/String

A19RIINITIAE gpm e lpm

AUSunanin Tuda m3

AdanuzNsYuYes Ju Running/Stopping, kW, A, V

RALLEAINISILUS Zone maaiz‘uu%ug{uﬁﬁ'mﬁUlWﬁwwé’NmLLaamﬁméLLazﬁaLﬁuﬁﬂ

Y

Flow Diagram @1su u halze
Fauaneszuuiudiduasiuihdieeen

Diagram u&RIsTUUVBLAzUaLfiuLh

Diagram wansszuulnHna s uneasoing

NI MLARIUBYARUY Analog Aduiinliainyn 9 Analog Points

N3y Real-Time luansteyavazdagiuvesyn  Analog Points

DASHBOARD LJumiinuansnmsiuaedssuy

MAP wanssumteosding

ALARM anansalddrnmgnisalidaifeudieliddiuduvanlivsiuindnisliiifundii
fuuansalimedadaansssuuliimdsnuaseing

RANGKINGS uansUSunanilutedemntesiann

Forecast wanauSunamensaiiazaulule (10 Ju, 30 )

7) miLLamﬁaga’LugULLUUﬂiWWLTJuLLUUﬂstLéu ALY %138 PIE Chart @unsasdanaasian

ieuansnadayavunswliuazanusoaislnddoyatiheen(Export) Tuguuuulva .Ccsv

8) annsaduiindoya Event waw Alarm veanszuiunisiutigiunsedeunds lngdeyasindtn

Usenausme

o L4

anuwRnIsal (Sequence of Events)
ToyanINTI (Snapshots)

foyasedalus (Hourly Data)

ARINRILILRENN 1 AsUNSWEINTUN
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« doyasietu (Daily Data)
- doyasieiieu (Monthly Data)
9) glfuaiuisanaumanIsaliieuduisunuszuudavielal lnslusvuudesddaya
Aﬂ’lj Y v a‘l’
Dol
+ Description ‘TJamﬁgmifﬂ
» Equipment Name ONHDINT
- Recipients #5uBiua v3alall

« Start time and End time Fgha3ukasdugn

. @nUEMITUNIIUMANTSAl

lagansuseaziduanadnuvazianizvesianUszneunisneas e dwsuldasiraeusivasiden
AMANYAUZIANIZYDINUTTUUATIIAAA LA UTELTuAAI1UN158] (Monitoring System) Wands

AMANUIN UY-7

T

NDINRILIUUANN 1 ASUNSWEINTUN
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UIFTUIUNIY

nsuniwensin. (2545). darfmunnisnoasrlasanIsiaumasly (1l8nasaneLay awu. 001).
NTUVNURIUAT: ATUNENEINTI NTENTUNTHEINTOTIUIAUALAUWINE BN,

NIUTAUTENIU. (2553). 419 TFINTIUALLOAUAZAIAN WAL NIAINTTI swiuie Fune Fuises
FuiSe9e s (ISBN 978-974-803-701-5). NJUNNUNIUAT: NTENTIUNYATULAYANNTAL

NSUYAUSENIU. (2552). 41955 IUTIaBENUaLAEN YA INTAINTIU 97UF 4T3 (ISBN 978-974-

403-702-2). NTINHUNIUAT: NTENTINNYATUAZANNTAL
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AMANUIN N

UNAFDULENTY

1. msmmaaummaugszﬁﬂaum Wy

=

1.1 35 Seismic Integrity Test
3% Seismic Inteerity Test w33 n15denduauLfy (Stress Wave) iruasiuluiand
W§hdygaarieundunniiaseiutana Tnevialuifonda Seismic Integrity Testing w3e
Low-Strain Testing
1.1) wdesdlenaday
i oslenmaeufl thunld i wed smaaeudisonin “PIT Collector” fuunn
65x150x200 1. dhuusznouiiddaysneg el
- Hand Held Hammer : douruia 1-2 nn. iwihiidugunsaifidandu
AALAU (Impact Device)

- PIT Collector : 1JugunsalTufindyay1amaaaunluaunIsiiauele

Microprocessor

LY

- Triaxial-Accelerometer : indarunduanuirundanuligs
1.2) mswssuanduiiensnegeu

- WandudosdrenauasiisunAnazneuiud unsannsataudaiaa gy

1%
v v v v

warfufmsSeuissnenazinnai Tndyuialaiuuain
= L 4 =1 a A a (%4 U L% 1
- pounsndasdlnaunmiiiemeuasionglivesnit 5 Ju lneUssinuneunagey
- msauasundsandunaasulidaauiiioaiuisadred e agrsazaan
Tun1sseauna
- hifdsfavnsuwiiandy feraduguassalunmsvaasy

1.3)  JURBUNISYINADU

[
A a

W¥ndyans (Accelerometer) Andsuuiaandy misunuialiisounias

£%
= o

pounIniinnndiisanaiaduvaaeuazgnaeniefounadey Lsinseunniinduagyinliiinadu
% % i a 1 (% I3 a (B = é’ LY
AIULAUDA (Compression Wave) A uasiUTudnadumnifnauliaaidestuluniidaves
L duiinsesiviserauninanwliivsenulaready maudyanuninanaziiansasyisundu
ynduezgnduiinuazulasdyaialiegluzuainuda (Velocity) fulaan (Time) ArginTeile PIT

Collector wiathuuwdananaly

AOINAILILUENN 1 ATUNSHEINTUN

=



JariMuUANISNoas 19 lASINISHRILILUAIN n-2

1.2 7% Sonic Logging Test
Tivdnnisadneiu Dynamic Load Test %38 Seismic Test Ingenfennid nynies9e vainau
. . N 3 a v I < v v v % °
Sonic coming Logging Wumeileldiiemnsesiniluanidune msesiandaisanuiuwasldlunmsinu
AU wagmunslafau (Diaphragm Wall)
2.1) \n3psilenngeu
\sedtlo-gunsal lnevnluusznausie

v v €

o & 5 1% o =4 s 3 |
- FvaguAAUSONic Usznaumigsiilusan ATUesA Printer LIRSAMLTIFURNS
(AC Accelerometer) waru1nsANS ALY Ial (DC Accelerometer) lnsgunsalgailavuiiniiu
v a a 19 Y v a
Toyamudidedly uazanusaudanailuimiavlalaedi ey
- fddyaauasiniudyaaddnsinaeunuanysalveady Useneusie
aneiaLdasn? 100.00 LUmS
- Meter-Wheel dmsulavuiinaudn
2.2) TURIUNITNAADY
Aesiimsinnwieveasuasiuneunasuns avien 4 dune PVC sssunvileviawiands
Aendlvigaiureusimiluvenady laevis 2 vieegmsed iy CSL (Cross Hole Sonic Logging) {unsiataan
a A % a P U o LY d' | A I 1 & a H Y < | P <) o A
fAdY Ultrasonic laf auil seninaas esfunasinsesdsiogluviens 2 lnaduiiduviaiveidudud eu
U 4‘ U U v 1 dl d’ U dl 1 1 ¥ Q’j Ya 1 U Q‘
seriuesevinnunivie Jursesulasiatesdngnugsuadiuluviens 2 illsseranugaviniuleeisy
A 1 [ A a o ) o X 1% v o d" ! v 1Y aa )
nngaIdINATBmanau WaltuvadeuniarinargnaiunieuiuiuasasEdneltinsomniuninasin
¢ Y o @ 1% av v Y = al = a 2 )
sspvAnuiniviiunaendeyafildainmyinanudnuasnaltlunmandeuivesrduazgniuinlilu
PSRRI URNDS
dll L4 a d' v 1 d' % 4‘ 1
13 99EUSEINAALANY SAUDIABUNT IINNAIN 1T SEMI AT RIS ULAZLAS D3aauay
° -t < o i a a < A4 o vy A a v o
Amnauduemudvenau nannldlumsfuneesnduuasanuswesra Uil InnreunIauaAN 1o
Ao A 1
15anduneavey
Bnsnmeaeuauanysalvenanduaz Suadniszfeddlunismagey

a A aa 3 o < A | [ v a
WINFIUILADNITANINATDULLAZ NI UAITUIULANY NWQ%IﬂUﬂ’ﬁV]@ﬁE]UV] LW&J']%ﬁNLUHlUG]’]JJV‘ﬁ NIYINT

2. mavadgaumsiutminussynveaandy (Pile Load Test)
21 dotmusnisuiuiinvessduduiiasnagou
@duvedeuazfeslinaniniasanauiRnsuduauLuUTIEnIskazdoinuaves
@ndunnusznis landunaasudeaiuuinseuazaisiadaukunan (Bearing Plate) iufivsves
uslusmnaeuuasiidnuae il
(1) dnwaig YU uazaugvesandudosniousuianduildnenatannusenns

= 2 ey v Y A v A9 Y a v
Lﬂﬁ@ﬁll@LLa%E‘)‘Uﬂimm%ﬁ@ﬂ@@ﬂLﬂ@JQUﬂUmsﬁﬂi\‘]ﬂjﬂ
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FafmunanisnaaselasansRawWann n-3

(2) fundswesanduduiiaznaaeudeseguends msnanmsoglndfumumiwemay
Wrd1979Au %amwmmauﬁafuaaauLLﬁadw%uﬁumaﬁmﬁgu%LLEJ'%W%@GT@@L‘TJWTWLmﬁqﬁ'mm
Fudunsegaiuazuditgn

(3) dazvimmeaeulafuduiinenluudluffomaasusud

- agluninafinahituiuneiian vive
- iedunilaudunniign vie
- i Blow Count fvidetnasde

(@) wduduneaeuiinenlu Clay wie Silt desseatetios 7 Ju 39Sunsvadeutmin
witaeanlunsnelvisesgreley 3 Tu

(5) Tuitnnsmeniandundeuiarmsada uazfudadmiunismen 10 adegaving
nsmuansnIsnsadtasiudvenandy d1ldanduaueiliduiinanismiadidmiunisaen

10 ASIEAYING YaINIRRNENTNANDNINUAMIY

22  mamadsumssuiminvaaaniudieitadnaans (Static Load Test)
1) gunsaluaziedosiiolumsvaaaunisuthmiin

(1) nswdvFeftuusTmimiin (Weighted Platform or Box) fesidamaninga
Uiﬁqﬂﬁwﬁﬂlﬁlﬁﬂaaﬂdw 3 wh vesimiinussmnuasnveaaidumaaoy

(2) venduaue (Anchored Reaction Member) tuianiduii sansstanduny
ansasuihninussynldlddesnda 3 wihweslminussmnuasnsvaaandunnaey szersening
Audianduneaeunazianduavedelidosndt 5 wh veuduihuguinarsvenaluvnaou

(3) AUY219 (Reaction Beam) osudauseneiivzfuusadn (Bending Moment)
flaziAnannsmageuiafunnaouls

@ wﬁufmﬁ’ﬂ (Hydraulic Jack With Pressure Gauge) Aasiunintauonanunu
(Pressure Gauge) uazuHUAMAAIAFUT S TEnT AR uLazdimTnussnaInTaeaui
Foileld T Ball Bearing duiulifuudussdusunssidwidodu vidomuudmiinussmniluiuses
LanKaVnABUNSIuvSonsantvin (Calibrated and Tested Report) muamﬁau’bﬁ’m%aﬁaqmﬁ
lumsufdanilususesfesiionylaiiu 3 ieu uazananiuiiundefie dosmunsomunumsiiuy
windlevhnsvaaeuls TneeuliRawanalsliifuonas 5 veniwinfinssyiviownidy

(5) Wil w59 (Hydraulic Jack) 7ildlunisnaasuiandunaaeudesdaussonn
ansasuiminussldlitesndn 3 wh veshminussynuasadsvesadumasou Wolduuss
vhifu (Hydraulic Jack) snaniuiads Feaiutininainduleaseda (Hydraulic Pump) sy
wagldvea1859u (Common Manifold) uazuinsinaruaududedlildseugseuudnluda

(Automatic Regulator) Tunisarvpudmvtinlvasnillednismiadiiadu
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(6) msviuinidn Tnelduluseinduiuiemionansssulasadnedidanels
fueiduaue Suuaduaedounnnetivrlioeudosuusdinasnmnaaeusarsosseoztacming
(Clear Distance) Mniadunaaeuliitfosnin 5 winweaduriugudnansiluafignueaanduayeus
Fadlaifendn 2.00 was msasznindasaiistuafuatedeudusdid msadouiilag Waty
uazdodadauaiusdilifnaiigaienaiwminlufuaaueldvhiumngn

(7) msifiuinvesusiuseeanseyildogsainase

2) mafnsigunsniuazieiasiielumsianimynfvesadumaaey

(1) fadauasianisngadiegiatios 2 f Huumuiuasialaeg auazdiu
vosiandunaaouniouriuinandu (Pile Cap) mnsTamaridadlisinsangagudnarsvos
sadunaaouhiuiaosiunaregasstuduiluuuaifentuie Fesusulinvennnsiayni
guufufidmwesiminiinssyhderandy

(2) Fadenduliine Qnedrdaeimin) Vdhsiuandunageuimuazidusgluww
Addlrmnsuunnwagliruliiussviaman (Scale) fuwulBuunssananddauwdulifuiieadumagou

(3) finsaind ol ovisegunsaliiieTansindoufivesaniduaennyamaoniaiivhms
edou Sedvaueduialiannmaseunteuiduinmsrutanailise wiiliihmsmeaeuln

3) MyiAnmgafaveady

(1) inesflouargunsninismsadeunismyafvesianduvaaey deadumnsin
(Dial Gauge) fiflszuuuazanuazidunlunisind (Division) wileufunuaiedestuauiianain
waziienuazanluniseuen unsindesdinnuaziBents 0.10 fadwns

(2) ATUATIFEBUNITNTARITBLENTUNAAOU (Settlement Reference Beam)

I
a v v

v < & a o v 2 aa a v < 1 Y aay
saadumumdnfnsituianduiivunafeliuiandunaaevetgniuag Tunsanldauisofnsiu
< Ao = o < v < aa < ] Y v v 9
wdundvunadgiuadunageulalvldianiunivunadnnimendeiululdanuenilndife iy
< 14 = ! ! < 1Y ! £ 4 a <
L duvegeuwnuls Wneliszezvesinnnadunaaeulitesndt 2.00 was wazaeadauudaus
=] A I a 1w LY 1% 174 v 14 =t < v LY v A a
igaweiiazlliinnisineda wazedulunesinudneld Yareiuniisvesauvindeswduiilaiiiednig
IS o/ = a a
ganada WeannmaUasuLUaaumgl
(3) srpadinsUasiunisnsenunseunnias oadlonanuan Anaald s9unednig
Josiunauanuaziuiunsenunegunsaliaziniesdonfnsaly
(@) YNFUVUINNTTIANINTAFINNIAABIRIMINTEY 019 UHUNTEAN
(5) FWadunaaeunsoneuninfivaefuddunaaaus oslimsauldain

AUWUIAY

ABINAILILMEN 1 ATUNTNEINTUN



JafvuANISNDAS1lATINITWAILIWAEIN n-5

4) YUABUNITNAFDU
TunsmegauauasalunissulminEdy vdenlanenluuda 7 89 15 Ju
=]

nMsnegaunssuMTnvanalduyidy 2 ass lneiidunousal fAs
1

(%

A3

=D

oY

(1) mﬂ’ﬂﬁﬂsxﬁﬁawwﬁ’]é’maaLmL%mwmaaw’faqé'?amﬂLLazaq”luLLm?ﬁ

(2) Wussnndhwinnageuwifufiesnuuuly Tneiudwidnidududad 250,
50%, 75% way 100%

(3) Tuusaztuvesimdndidialildsasinsoudaiiudssunn 1 fadwnsrouni
VufinAausveuandud 1, 2, 8, 15, 30, 60, 90, 120, 180, 240 UN7 uaznn 9 2 dlaa

(@) MstRuwTnuAazsty nsevilddoiiednsinsansianasis 0.30 Saduns
sodalas Lwiﬁaanawaamsmsnﬂﬁmﬁﬂhfﬂguﬁ?u 9 laidoandn 60 w1l

(5) wdn 100% fessnwnimdnneaaeuldifunailidesnit 24 Falus

(6) lﬁaﬂﬁfmﬂfﬂwmaaunﬂ q Flus wasdudu q il 75%, 50%, 25% waz 0%

(7) JufinAAusa (Rebound) vesadulude (6) 9 1, 2, 4, 8, 15, 30, 45 wa

U
60 u¥ uaiwn 0% Tidudindelunn 9 9alus AWNTENIAIVBINTAUFIAN

(%
[

ATIN 2

(1) Wi mdnnageuldmdudiuig 2-3 whvesminussnnaulasnsden

v
=2

panuuull (‘uua&Uiffumiﬁmum‘lﬁé’mwdaummﬂaamﬁa)Iﬂalﬁtﬁuﬁmﬁmﬂu%’u 9 98 25%, 50%,
75%, 100%, 125%, 150%, 175% taz 200%
(2) Gufinenaudveaiandad 1, 2, 4, 8, 15, 30, 60, 90, 120, 180, 240 Uil uag

yn 9 2 Fala

$%
U o

(3) Mt minudazdu nsevhldreidlosnsnisauianasiia 0.30 dadiuns
sitala usideaiinanvesnmsussmnimidnlududy q litesndn 60 widl

(@) fwidn 2-3 whassdminussyndasads @uegifumsimunlddandiu
araaende) dosdnwmimdmeaoulidunalsddesnin 24 dalug

(5) amﬁwwﬁfﬂmmaawﬂ q 31w waztfudy 9 el 1509%, 1009, 50% waz 0%

(6) SufindAu (Rebound) veaiandulude (5) 1 1, 2, 4, 8, 15, 30, 45 uaz
60 unit weidimtin 0% Tufindaluyn q 49lue aunseilirvesnisAusnad

5) wamiwmaauﬁLLamaaﬂm’Lugﬂmaqﬂﬂw
waamanagau Whnanisagevukansidlaladieg Tnsuanduglveinsv
- NTINANMUFNTUSVDINTNTART — 138N

- AnlenuduRusveaivdn - nan

noINAIUILMASUN 1 ATUNSWEIATUN
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JamunuanisneadelAsansRaILIwE n-6

- AsANNFLRUSYeImTn - N1SVTAGI
- NSMANUFUNUTVRINITAUAD — 1381

- AsANNANNUSVRIUNMIN — N1SAUG

23 MIMAgaUNsSutviinvaad A8 warans (Dynamic Load Test)
11191551U5095U laA ASTM D4945-96 nnnaeuiiten wwu
- gransavhmsnageulaniglusseznatdu o l@ndurateduainsayiinisnaaeule
TuiuRen
1 4’{ a" < ] (v a
- AInsiuNseu 9 i@duldunidnlunismdsunisvadeu
- mamsmaaﬂﬁ%yjaﬁLﬁ‘mwalﬁEJ’;ﬁ’ULam‘Tm‘luL?awaaﬁﬁé’q%’uu"mﬁ’ml,az
AMLELYIHIEuaLdY
- Wunsveaaunusendaanldane
1) NSWIIUNITNBUNIINAADU
TunsnAERULUUNAFEASAULANTUADN WAladudzdaslinnuLdsusuigsweNag
Sunsanszunnle i’ﬁﬁ”;LmL‘ﬁuﬁmwmﬂwiadLﬁnﬁaaagjﬂ'auué”a nsnageulngUasufuiviinnszunn
Wawdy a1vaznaliiinanuidsnigduiiaduls 39809 15RsI9d0UANINITLANTUN DY
vnnsadmsuiandunenvuinlng o139t uuminvuialuy nisdesdudbiianduiin
a 1 o [ a 3 a vo [ a
AnudselusEnInageu e1vlalagdawmisu Pile Cap Nlasuniseanuuuilufitdy @unsn
a v 1% [VPN v & N 5 = 1% ) 1 = 1%
NagAUMUANUANgIle Auuveaiidunse Pile Cap AIsasissulatlasedvaglulwisu el
MNYLSITIAAIINNIINTEUNNVDIAUUIMENNTEE R AN LEND
2) ANsNAEaU
(1) AsAAEY Strain Transducer wag Accelerometer
Strain Transducer Wag Accelerometer 88198 2 YA LYNAAAIFIUNUIUTLIN
WAANTUUUA WATIT LT A ULAZAU AR RAR 1920 1N I ANANTUUTEU 1.5 WU udun U
Audnanvendandy viiasidunounisfiadsetsvzdanudududesyaduuinusouanduds

[

PAINENALADIALDINLAZUTIAIINUWIINT

v
1Y o

(2) auidndnlazszuzun

1

v
£ % o LY a

fuihmiinamsiiminediedes 1% vesiminesnuuuusmnlszduvesands
yiennnindu dudwminfitedlflunsmegeu asfivung 4, 8 waw 20 Fu MuALINZANTEYLN
aduuasidfuiminszereniioudesdy envsiunaldlagldlusunsy WEAP (Wave Equation
Analysis Program) fuusiiiiendesfiagldlunisiansanssUsznauldde

- mhousadugegaiivoaliAnduluanidy

- dwmtdndu

NEINAILILMEALN 1 ATUNSWEINTUN
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P

danmuanisneasalAsINISRALIWAGNN n-7

- Uszﬁw%mwmaasswﬂdaaﬁmﬁmﬁﬂ
- dhneonuuuresandy
ReumsnagumsIrdnIaseuldesdunszunniniudeszerendu 4 e
aseaeudyaauarlilisestiandu (Wooden Cushion) 141l winldwananafassliuuiuanda
dedielhmhousaduiiinnnnisnszunnduiminnssaeaiiaueasuuiady uazdeaiu
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1) Tandesiunsineiy desiuuiannidanuazionaisteyanisndnduel lnald
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1. udwAUln

v
v e ° a

1.1 dufuuwaadnasulenda ( Fiberglass Reinforced Plastics )

1) dufvdmarafnasulowds desdvuaeugseds lidesndn Anugsyy mvgwed
Tinandudedaiuuuanvesis InglssnugudndsazdeddasulueygnuanunIamuneginsgiu
HARATIONAIMNITULALLABILATUNIITUTOIINTFIU 1SO:2015 HT0RNT

v & H a a 1% £ [ [} ¥ < 1o ¥

2) dafvdmaraineuloum demunmumsianseulaas Wuawnlniuaslihanuseu
Founauladng orgnisidaueniui dinsluiazatsuenvesddasliuan ludigauis soalnd
sousinveu wdulowilug dnuaudfauuiasgiundndusignaivnssy Al

2.1) WunedieamesisTuvialuduii wiorsdud unmuisaunazidusduludf
galdeiumsldnuuaziiinudasadeiugusing

2.2) loumlddeaduloudvialidinng (electrical glass 458 non-alkali)

2.3) @1siiuiesrinm1ee Wy fLen wsdnielodunsied Ysuanssaniuasslidunnau
ilAanaldemedondndmiasann nueu

2.8) §nfilTen 1o Tane wazduq Wuianaiuuse destosnuinlduasdogldvil
Aanadamenenunwuasifiny

v o 4 a a v v ' [ Y1 H v aa =

3) danuiwaradniasulonna asResIuNanade U wNULI Meds Vacuum Test 159

WIBULYITNF0ANT LAZADIAINANITNAFDUAIINNUNIULIIN UL Hydraulic Pressure Test 411131
A 1 U 1 (% £ 4
WsOWINAU 1.3 winvoauwsenuleanuy
v @ H a a 1% = ' a Y ' v v s 1% S 1 1

4) danuimanaAnaiulouia Tumstaviadudigngs Me GSP) Auduiuudl Tvastavia
Pnlssudndn winsizainting wasdedenioananduiuildiansianlesiuaiy
WazvaogAINLITUNHER

5) m3avvasuauauUAvdidndvedlvivesnana

5.1) Auaudineid@nddmsuusvinnatdetinied

s AMENEY nauiiifuun FSnesoumy
1 m’mﬁflumwmﬁwﬁammm > 62 wngddaa ASTM-D 638
2 AAULSILAY > 110 wnyUdna ASTM-D 790
3 TupdalAwevesmudavgy > 4.828 wingUnama ASTM-D 790
q LRSS > 5863 wngUaena ASTM-D 638
5 Usinadleun > 25% JIS-K 7052
6 ANLdsunsaea > 35 ASTM-D 2583
7 Snmmanadiniilunm oe 3l < 1.0 % voeUSInns ASTM-D 570
neafmuumanh 1 nsumINENsh
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5.2) ﬂmauﬁamﬁdﬁﬂéﬁm%’wssmwwﬁ’@aaa%’u

578N ARIANEL eI muA FWnasounu
dmfuntisuly
1 ANUANUNTULTIAINYAATIN 2 7.6 wingdhana N.1379

ALL5IUBY cross-head speed

9 5 /Ui

2 rudadieus 100 % 1191.1379

3 gl 270 % 1an.1379
- ANUATUUTIN I AINDU LD
WgUAUAIANNAUL TR g 98 AR

183 N1 feskitdaenia

q é’mwms@ﬂ%uﬁﬂunm e Gl < 1.0 % vesl5insg ASTM-D 570
M UNTISUUEN

5 AU RSTIgARTIN > 62 wnzl1ana ASTM-D 638
6 LGSR > 5,863 wnzUana ASTM-D 638
7 AIUATULSILAS > 110 wnzdaaa ASTM-D 790
8 TupdalAsevasmudamey > 4,828 winzU1ana ASTM-D 790
9 Usnaulaim >25% JISK 7052

10 PG U AOa > 35 ASTM-D 2583

o 2 & ° a o %
1.2  adanNuUUIYUALAaauLLNALuUUaBnUIENDU

;4 4 1 1 4 L2 a

1) HSUd199z@nodsne anT Lasfinfedardniiuiiwuunenusenaukariadaudna e

4

yunauglitesndn () avy. lngusenauludie (1) musenuuu Muneadne §1u A.aa. 5895U
a S o [

Fandnifiuin (2) 9udamn Useneu wasdadsdandniiuii (3) ufiadwidinu way gunsadliidu

9 ¢ v & ¢ Y ¢ @ 9 a a A v
autngUszasAaansidany (8) eunageunssiduagluduniniduii (5) euduq Mneades

v oy
v A a2

Faduldauuinsgrunisnde vieilufenwedonadaauysaldnuuinsgiu auneadiuas
JLULLIANIUAAUA

o 2 & 5 a = % o 1% [ & =~ ¢

2) duvdninuieiiandeusiiiuuaendsenoukasiadeudiels Aeudussuuiianysel

FeanunsavinnsaenUseneunazindoudiels (eniugiusin) menistutlen wdeuilidusaunann

TsanududnuarlsanulasunssusesmnnsgIusEuuuIMsAMAIWANSHEAR 1S09001, ISO14001 uay

15045001 1SO 28765 lagfpduandenansinedniau gnaes ATUAIY

T
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3) uAnAeifofllona1sn13TUsoWINIPIUAUANURGWRANUUL noaUsENaULAY
waeudels viavaoNazanesieuiy Mnsnuuessgideneld Wy maUszUn, msUszhdugiing
lngspauantonansiaedniau gnees ATUNIUY

1) Tnssarauazamadaundnifuiuuuoentseneuuasindoudeld dosivuineiug
Litdesnd () au..

4.1) viethédu - viewdnvuwalddosndt @ 150 s wieunsrethdu $1umu 1 99

4.2) viotudnia - viewdn aueliddesndt @ 150 wu. S 1 9 (seduUL)

4.3) vieguiheen - viewdnvualifesndt @ 300 uu. 1 1 9 Geduganitiuds
30 s1.)

0.0) Hesarmivtiseinw sualitesnit 600 uu. (Galvanized Mild Steel) 1uau 1 %

4.5) Yioszu1ee1ne (Roof Air Vent) w11a 4 7 $9u7u 1 99

4.6) viedunds viowan vuialidesnin @ 100 uy. Sl e (i)

4.7) nseduih Swau 1 Y0 (MULATFIULRER)

0.8) wdsenTa/mapudundnifiui (Roof) Feseanuuuliannsniuiudnussmnasld
Liosndn 75 nn./m3u.

0.9) Vuladudamdnifudidundngunssanndouindas Hot Dipped Galvanize
U 1 9n

4.10) Yol NUn-Un UUVEIAIMUINATIIUERER 91U 1 4n

4.11) 97 wazwun vesfandnifuiuuuaentssneuuanad sudelfidugunsanszuen
WIBNTINaY

4.12) gurnsesiuiandniuii ugunn aaa faunsoiuiminldedisasnads
waztdulumumdnienssules

4.13) s miuaudn (ACCESS MANWAY ) vuaidusieudnans 0.60 8 91U 1 4n

4.14) szyy Freeboard liitfoundn 300 wu.

5) soasio (Joints) taseasresdundn Tild adninded/wlunden (Tank Bolts/Nuts) 1Uu
Ya9 Galvanized Bolt , Nut and Washer laadia1 Ultimate Tensile Strength (Min UTS) laidaenin
7,800 kg/cm2 uay Bolt Head doundou/aseudisiandstesiunisinniou sunsaifun1ssidu
(Sealant) foatduvidnd1nsun1slde1u Bolted Tank H1UN155UTEIUINTFIU NSF/ANSI 61 %30
WRAS Certification 11919574 Food grade

6) unwnansa69 Lduwila Hot Rolled Low Carbon Mild Steel Plates wHuadaunn
Laitfosndn 1.2x2.4 1wns AIuNIRT§IU ASTM A36 , Grade C or D %58 SRT 480, SRT 550 etc. %38
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EN 10111:2008 Grade HR4 %58 EN 10025:2004 Grade 5275 w3awfisuiinlagsiodldsunnnuiiuyey
INFINNN VIBFIUNUE I

7) mswdeuRadamEnifiui (Coating) Tassasaduudumaniadounia vi3e Glass Fused
to steel dnfannlssnududnisnelunazasuen aumunAandeueyluta 250-450 luasou
oundeufignmnil 820 - 930 ssmiwaldEa Fu3EUU 2 enameling and 2 fiing FefeswunsIas
Holiday test 1500V H1UN155UT8ININGIU AWWA D103-9 OSHA lagdaniadeudaslasuuingiu
NSF/ANSI 61 %38 WARS Certification dwsuiiaiadauiia

8) laseas1alasinasande tdun19laulas (Aluminum deck roof, roof is with HDG
Perimeter Handrail) Yanlass ndwnn wasYangmdsanduegiifley, any denda vinananauwnuiaa
wieugunsaluszneu way lifinmmdsen Tassasmdsadossudminlalitosnd 75 nn/ms.
anunsnduussanldlitonndn 120 nu/vu. wagsesunssduasiiouanusuulmls

9) 3

UiRzfesdnvhsisazidoauuunlay LagsiensawaiangTy laueligiiang
fnsanoydiinigly 15 u duianuannuludyg lngleiouandonalsn1sAmuINNITeenkuy

eXe

fundniAvidapdeuninuuneadsenausazindougiala wisugiusin awnulagdminslesn

sEAUANinIAING

(% '
(Y o

10) MsmaUANNIsAacs lurazyinsiings §5ud199edesdei iy iduszaunisnl

o/ 1%
[ (Y

lunrsiamedaunaniAutn uldauuezin W3anaUTadNauLAL 31319 IaduugI1dlun1sAngs

Qe

a

[ < < B a Y J a td Yo [ ad
AILUANLA VU LW Eﬂ,‘ViLUUIUG]'HJ&J’]G]iﬁWUﬂ’]SﬂWLUUQ’]‘HLLa%GlENI@’5‘U1‘U'§°U5’2Nﬂ?i@‘tlill?ﬁﬂ’]i@ﬂ(ﬂ\i

<

agagnAesaintssudndnlagldiatsusulidosnda 150 Falue msauiunisneaiamiodns
iwsesdnsgunsalla Amu dedldsunnuiurounnanngindne viedunugindeeu mundemelar)
SuinTuilloninn1snseinresuing d5uinees Sulaveuineatuanudemeiusg

[ [

11) fufvindeuaninsndyaneal “ATUNINEINTUI NTENTHNTNIINTSTTULIALAL
daunnden” vunladunudl anlsenugHEn
12) wilsdEenissudseiudaiuin szegalitesnin 10 U ﬁaaﬂimdmmﬁmamﬁuﬁuﬁn

wsomunulinsumingnsia Inesyyvelasinisedadaiau

v 3 a o < <
13 dufvidiviieduvanasuiiy
1) WDudufiauysaluuuiisssuu awnsadseneunienenld lngldadnindes (Bolts),
uwilunden (Nuts) wazumu (Washer) asnsadudaunuds, aunsaiuszneuld Tandniiuin (Liner)
1 v @ H 2 [%
agnelu lnedafviiannsonenusenau uaglendels
v 2 S Ao < a a [ ! =
2) dufvifianwae Wunsinszuen leeddsuinsaiug Widesndn (..) avu. Ianuge

Taidpanin (..) Wwns
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3) TsenuERAnLas uazgunsalusvneuds Wy wihamy, lasasmiden, s1aiuen, Yeutesia,
Uszgagent13e (Man way), winiaunds (Wind ring) 1 udu azdendulssnuindlueugynuseneoy
A9n1513997U (59.4) wadelasunInsgIU 1SO 9001 %38 ISO 14001 Wioud WeNaISHANIT YA
fanamamnususedlaegilonua ddviauznssunisnnaiuiagiansan

Q,, 1 v v a ’o} t4 al wva o -;A’
4) Fudrumduiuu seseinnaudd fal
a 1 < a <~ 1 < A =) 1Y a
4.1) NARINUHUMANNIATILAY SSA00 %58 uiumanindeunseyulanedesiuadiy

Y aa vaa 1

viotanduilinuanianni videifleunin fndamelulsamalne Tasfionansiusesanlsaanuguan
asuususedlaggianna ddviruenssunsnsiasuianiiansan
4.2) thusumdnindalds @hdausefsgefivey) Tnefianuvunveandniivnndn
uufstuusn Gafugruyu) liteondn 24 fadums wazdhiuiatu (sideuuiu) Samuvunveundn
Fhunanvosududuauglddosnit 1.4 faduns
4.3) Nﬁ’aLLNuﬁﬂﬂxﬁaa‘%’m%ugﬂaamﬁmsiu Tnsrnugevesduasulitesnin 15 daduns
(samurueHL) aladumnuduss Wasadedafud
1.4) wifsurufaioawihdsne s Powder Coating 14aMlFAuAWALINATEIL T TNudT
mirenuiua liidsesiy asluwudiainumunldsinds 100 luaseu suflgungilaisidi
180 pernieaifea drumeuen wuiimmuliising 50 luaseu suiiguugilliavii 180 esrniwaiFya
5) sausi0 Uoints) Tassadnsaiiurh 1adninden (Bolts), uiluinden (Nuts) uavuu (Washer)
vwnlidifesnit M10 Wuanuseinn Galvanized
6) 5’aﬂﬁ’mﬁm§’l (Liner) wama1n PVC,LDPE, HDPE M%@’E’aqﬁuﬁﬁﬂmamﬁ’aﬁnfh T ERIRTIINA
fanumnlaifesnin 05 wy. wasdnavaaeulavenin (Heavy metal) muAsiidmun dvsumsnaaeu
Tusnmsgiugmanvngsa (TIS) 656 : 2556 flaussindesdunanisnaaoufnan anaantuedsy
videvhonuildiunisiusesnninig
7) fufuthiouammsddnual “neuvinennai nssnmminenssTurAnarAunnden”
vuntiafafuil mnlsanugudn
8) nilsdensfulssiudufuih ssozialaifosnd 10 U fleenlaslssnudrdndaiui

wsesunulvinsuninensi lneseyvelasinisededniay

1.4 dufiuthasninden
4.4.1 laseasensadninden
1) mseenuuulassadedafuiadnnge IHs1demumnsgiu ANS/AWWA
D103-09 (Factory-Coated Bolted Carbon Steel Tanks for Water Storage) kag$us839n11590NkUY

wazAuInieImnsles) Nldsueyginuseneuivdwicnssunivauliiiniiseauadyimng

£
v
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(1) MypaniuulATwEi
(2) MIDBNUUUNTIULIIAY Uag
(3) MyenuuUMsULIAuasTou Ul (hsdldsdvunmdurgudnang
1NN 20 A uagemgaiy 10 was Bifusesnseanuuuiasdmalaegiemnslos fldsuayayn
UseNauInnAwWiAINITUAIUANTEAUAIAING
2) N1TDONLUVIUIAYITZUIBBINIANEIAT (Roof Vent) 1e1984n1uu1nsgIu
API 2000 (Venting Atmospheric and Low-Pressure Storage Tanks) %3 ammgwuaﬂ'uq Aouwi Tned e
ponuuvrIntendaliifismenesnsinsdiemmadiuazoanands Tnefinrmsuenianelud
Fosdanlalinnnitvderindt 100 Pa uazBudufesionsduin wasdususedasimnsieieana
ldsuayaauszneviniwimnssumueldmniisedunimns
3) nszuaunsdenianlulunuuinsgiu ANS/AWWA D103-09 (Factory-Coated
Bolted Carbon Steel Tanks for Water Storage) Wag5¥UUUT ®15ITUAUATIN 1SO9001 (Quality
Management Systems)
4) nszurumswanbmduluniuunsgiu ANSI/AWWA D103-09 (Factory-Coated
Bolted Carbon Steel Tanks for Water Storage) WagS¥UUUT WISIUAUATN 1SO9001 (Quality
Management Systems)
5) nsrvIuNIAdeUNaAniuaAlsuNEs Idulumuanasgiu ANSVAWWA
D103-09 (Factory-Coated Bolted Carbon Steel Tanks for Water Storage) LagsgUuUImITITUALNN
ISO9001 (Quality Management Systems)
6) NILUIUNITNAGDUIAUNNTBIAEANG LN (Holiday or Pinhole test) Uuia
\ndoudfiendvosmansamlssnundn Tidulumuinnsgiu ANS/AWWA D103-09 (Factory-Coated
Bolted Carbon Steel Tanks for Water Storage) WagS¥UUUT ®ISITUAUATN 1SO9001 (Quality

Management Systems)

aaa a

7) NTEUIUNNSIARRUADRNTARIlAurUNTUETesnIn 150 lulasiuns Tnedn

!
=

dufatui anludrmundudsRenduuulu FeliSunssusesann NSF/ANSI) 61 (Drinking Water System

9
' ]
fal v o o A

Components-Health Effects) IanansaldriundndnsinduiainuiemsaUlnauasusinaliegaeasy

]
a

| a v va & o ] & A A a a v Adou v 5 @ o & v &
ﬁ'ﬂuaﬂ']Uu@ﬂ@@ﬂi%@W@ﬂ%LLUUﬂ!u LUFDWDNFBUALAEINUNFUNEUNUUATDINUNDU LLaxI‘U@W@ﬂ

wuuudszianiiannsatesiuied uv lawuiundwlutunaes

' '
a v a

8) nsrUIUMSARBUEDTENT Aasudunsnisuiundndiamaianisindaie
diawdn (Grit Blast) Femunulidamnumeturesiiamdniidesnii 60 lilasuns wazaiuruamwazen

AUNNATFIY 1SO 8501-1 Sa (Blast-Cleaning to Sa Standards) s¥eu SA2.5 (Very through blast-cleaning)
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wariin15gusou (Preheat Lm'umﬁﬂlmﬁqmmﬁﬁamﬁﬂlﬁﬁaaﬂdw 100-150 a9A AL od W oL
UszAnsnnlunisdainizuesddu

9) nszUUMSAFEUEBNENTUUURUNTSIUNER Aosun1svagey Adhesive test
119m5571) wazSolvent test (W1955711) lnavieslURnsnlasunissusesnnsgrunsentisnund

(3 dl' =l LY

ANUUTRD DL USEAUUTLNA

10)  Jangiuwiseseddlildiannilasasianianaiinuy Polyurethane (PU)
wazAeudusdad ldnsfusediaunsaldnududasmisiaedravasnds (W19 Food grade

< = 1

NIDNYULNN)

11)  nseenwuusessaadnindsnduluusesnss (Straight seam) Wieanlania
NN5ITUEUTOEAD

12)  sosmeadnindsnvediiusitarlassasrananluldadninadsr/uduni en
Galvanize silo bolt, nut & washer 1n5a 8.8 YUl FaiA1nnaasunsanaluyaonin 800 MPa Ay
UIMTFIU ASTM F568M Tiadnindeainiiauiasaeian Polypropylene (PP) Uasfunsduiasening
g ) ¢ A 9 Y] 9] P Yl Y a v aA a
agialud ietinergmisldnu vesmanindeineusnlvldismsviulameninn (Cap) NHE
9717380 Polyvinyl chloride (PVC) 38 Polypropylene (PP)

13)  AIUUNSIAT LUNAIAN warlassasiesuniundinn Tldlaseasrandnuuulda

A Aad a v wr A s ' Y a w oo ' '

waztpfouddnenduuudu Wvaenuida leslueygalvldvilaianndsnaie wu vie wuunay
\ o 2 v ~ ) o e 1 e & A p=s ° Y a 9] | < a
yiowuuasy 1udu Weavesdunisyinanldnidanuiinelugderamivinnisnanseuduaiuves
Taseasale

14) ey wl uaglassadaduunundaan Tiadeuddnenduuuduliiannumn
Jumdou hideunin 150 lulasiuns wazlasun135usesain NSF/ANSI 61 (Drinking Water System
Components-Health Effects) anunsaldiundndnsindudaurnuiionisgulaauazuilan
oegavUannse

15) Wundndnminnaslulssinalneuarlasunssusesninanignamnssy MIT
(Made in Thailand) wiouuuulususesdundnsuriindnlulsemelneasmnusenis

16)  dafuindsiuanmsdanual “nIUNSWEINTUT NTENTNVISNYINITITUR
wardwindon” vukilsduiui anlsanulndn

17)  wfsden1ssuuseiudauiuin szezianliddesnin 10 U fieanlaelssny
Ananduiuimsesunulinsuminensin lnesesydelasinisegedniay

442 ASHAGIOIFANLNAEN

v
a v Y

1) Aanamedsnistdanguduse Jack) wiauszuuduimdeumessuuiiesuaines

AoWBNmMY YaLeImALasnaIdINIAY ieAuUaensisvuinflaranlan an1sinauuuaenes

v

ABINRIUIUUEIUN 1 ATUNINEINTUN
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v
v @ [ a

WARISIENT AIWIMBDALUUINMAT U Baned S UNISAnasnaanindealulsazlasenis uaz
Fuseslagimns wdesna ldfueynmusznevindwimnssumuelimniissiunians

2) fRessdasiiusraunsaimafinielngszunangusiuse Uack) laifiesndt 5 9 uay
ANNGADIN maﬂmqmﬁﬁ‘lﬁé’wﬁacé'faaqalajﬁaaﬂ’i’w 3Tudg mmmmqaﬁd’luimqmiﬁﬁwé’a%aﬂﬁ"’q

3) ﬂizmuﬁmumsam@?&Lﬂulﬂmmmmgm ANSI/AWWA D103-09 (Factory-Coated
Bolted Carbon Steel Tanks for Water Storage) Wags¥UUUIT ®1SI1UAUATN 1SO9001 (Quality
Management Systems)

a) {Andsashnisvageugaunniesiedndliiiuuiandoudiendueswansinsi
191 (Holiday or Pinhole test at site) Aae4a3 osila Pinhole meter usauliin 67.5 Thad
ANUINATFIU ANSI/AWWA D103-09 (Factory-Coated Bolted Carbon Steel Tanks for Water Storage) wag
ASTM D5162-01 (Standard Practice for Discontinuity (Holiday) Testing of Nonconductive Protective

Coating on Metallic Substrates) \oBudugmunMNEAf LN ENRINITAAAINBUE WU

1.5  i1A30aanguazaan
fisnimrlu ethaleedesdiau Snus viaidosuneudeneandondeluilviduldie Faau
1. FerAnsurimunasguiviedesuiidonumneiniundafusimunasgui
2. Yszianiaguuu

3. Ay szudu gnunadeduns @ng) wie gnuiAiiung

(%
[

4. Yavo N aatuly (lanw1sUsennadadaaty)

9

A a

5. 1o U NG visesviasuiinGn
6. na1IMTuALUz RN IERERS e |, 38venuasen |, Aieulunsel

< 1 k4 a e dl o vV Y v
WUNIANUIELNA @EN&JF’TJ’]JJ‘ViJJ'WEJG]iQﬂUﬂ’]U’]IV]EJ‘V]ﬂ’]‘Viu%l’J‘UN@u

lagnsnsvasideanudnysianizvesianuseneunisneaine dmiuldnmraeunuasiden

AANYAZIANIZUOIUE LAV WAAIAINIANLIN ¥-8

NUYLR

(...) Wimnusaunlaeanwuuldvaanazlasanis

ADANARILILKEIN 1 ATUNSHEINTUN
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Jafmuani1snaasIalATININAIILAENN 9-1

AMMANUIN

UYALATDIFUUIMALIUYAAIUANTEUUFULN

1. OuYALAIBIgUn (PUMP)

11 w3ssguiwesldeuiauuiuauluiafieanuy END Suction

yadluuazuaimesazdossznauiduyadudamnanlsanuduanilifusesssuunmnin
PRI 1509001 , IS014001 waw 1SO 5199 3o EN733 waweiveurdosguinuunalaiiiu (..) kw
annsaguinlddaslivasnda () gnuiadunsdedalus fussgudsladosnda () was
UseAvsnmiadesguinldtosndy () % laefswasBended

1) e asguiimesTrsrdauuaneuluiwalfeauuy End Suction (Horizontal single
stage end suction centrifugal pump) duslgusinesini

2) fideunTasguiviiantanudnude (Cast lron) Wieifisuwii 3efnin

3) Tuiavhanaunulad (stainless steel) visonauwiiad (Bronze) n38dnin

4) wavihainwantdatu uimsgiu AISI 1.4031 vise AISI 420 #38dnd

5) FafuinTuuuy Mechanical Shaft Seal

6) ipsguiardomunseiu o galdonligegads 16 v1f

7) widnsguinansnsoldenldflugnmgfivandosgaan 60 °C

8) wamesiduluu Fan-cooled asynchronous

9) szuulasiunewmas wuu PTC thermistor

10) Muaines Insulation Class F, Efficiency class (IE ..)

11) wsedulnih Wuwla () e () Toad M () B

12) anusiseunmsvhoulaiiiu () rpm

13) fiszudesiulimnii P55

10) w3esguinuaruaimesiondundndasifindslunivylsy seamside awdn vie
UsewrAlng

15) gniunazuewesldsuioming CE v3e UL viewnmsgrundnfasignamnssy (en)
W3BLfg UL

16) wisdomsfulszfuedosguin svasalitosndt 5 U deonladlsanugndavio

sunulvinsuninensi lngseyiiolasinisegadaiau

< K & a o A @ . .
12 wsssgudsuumeslutduuinwiialunanevisevangluWauuu Vertical Turbine pumps
gatuuazuameszisUsznouiluyadusananlsanudninnlaiusesssuugunmn

AINLIATFIU 1SO9001 ,ISO14001 NalmpsuadATeguivuInliiiu (.) kW annsaguinlddns,

ABINAILILMEN 1 AsUNINeNTUI

e



Janvuan1Ineas 1 lATIMISWAIIILAaN 9-2

liveendn (..) gnuiAdiumsaedalus Aussgudslidasnda () was UszAnsamadesguin
ot (..) % Tnefiseaidendsil

1) Lﬁmﬂ%E]x'i@Uijl’lLLUULﬂ@ﬂUﬂLLﬂ?ﬁgﬂ%ﬁﬂiUWmaEJ’JM%E)M@’]EJI‘UVT@LLUU Vertical Turbine pumps
YA (...) kw (....) PH

2) Fdoutesguinvhantagininude (Cast Iron) vidaifisuh viadndy

3) Tuiavhanaumnuiad (stainless steel) %39 Ain

4) wanvinnmant¥ady unsgiu AlSI 1.4031 wse AlSI 420 3aAnin

5) Fafusuduuuy Mechanical Shaft Seal

6) uawasiduLuy Fan-cooled asynchronous

7) szuutesiuneneas wuu PTC thermistor

8) fuelma3 Insulation Class F, Efficiency class (E ...)

9) usasulndin Juwia (..) wia (.) 1aad Anud (..) 1Bn

10) Aasisoumsviheulaiiu (..) rpm

11) fszsutasiulisingy 1Pss

a a

12) Lﬂ"%‘aaqUﬁWLLawaLmas’ﬁmLﬂumﬁmﬁm%ﬁwaﬂumﬂaiﬁﬂ 20dLASLAY BLUSNN K30

9

Usendalne

13) yatuuazuewmeslasunsomune CE vive UL visemnsgiunandnsiagnavnssy wen.)

) = !
NIBDLNYULN

' v
v ) o

14) milsFemsiuuseiuaiasguun ssezianldtdesndt 5 U Meenlaelssnudninvnse

Y

shunmdlsinsunnernad neseyBelassnisegnadaian
1.3 Lﬂéaaquﬁmumjﬁlﬁﬁﬁ Submersible Motor Pump

yaduuazuamesardasusznouifugadiamnainlssnududndldsusesssuuamain
PILLIASEIL 1509001 , 15014001 weimesueaadosguinuwaluiiu () kw anunsaguiilésns
livosnda (..) gnuiadiumssedalus Aussgudalaidesndt () wns Uss@nsaimadesguin
ladtfennd () % TnvfineasBondsd

1) uedesguihuuudaléd Submersible Motor Pump

2) Fudeuindosguivihantanudnudewie (Ductile Iron) A-536 GR . 65-45-12 %3
Widnwiae Grey cast iron EN-GJL-250 #13aLiiguinn vi3emnin

3) Tuimvhanudnvaemilen (Ductile Iron) A-536 GR . 65-45-12 vise WdnMae Grey cast iron
EN-GJL-250 %58

1) wayhanaLAUAAINIA Chrome steel 1.4021+QT800 #3otnnsgIuLisuil iiadn

918n15lEu

ARG 1 ATUNSWEINTUN
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Jafruan1snaas19lATINISAAIUILAEIUN 9-3

5) WwseRugean a 30 Shut Off das Litlesndn (.) lwms

6) Tuideulaemseisuemesiniuuuialasszuisaudoudedn uasil Moisture Sensor
psrfunuy

7) fuewmes Insulation Class H According to IEC34-1

8) useulwii Wuwlia () wia () Toad arwd () (B

9) Anudiseumsvheuladiiu (..) rpm

10) fsdutiostulaisngy IP6s

11) ndesguinuasuamasdendundnfusiindnlunivglsy soansiie ewdm wie
UszwAlny

12) ytuuazuemesliFuiaieaany CE vio UL sitemnnsgundndasignamnssy (en.)
LIV

13) mldemssuusziueiosguihn szoznatlidosnit 5 U feenlaelsanuduinvie

fmunulvnsunine1nsu lngseyvelasanisegredniau

Tnomsnvazidoanudnyasanizesianusenaunisneaine dmsuldnnaseunvazden

AUANYEIANIEYRIUYAATEIEUL (PUMP) UaRASFINIAKLAN ¥-5

2 mmgﬂmuquszwquﬁﬂ (Solar Pump Inverter)

21 ndeawdasnszualwirdmsuuvaslaiinannunawaduaseniing (DC) n3oszuulnin
nszuanss Wannsaldldiueiosguiiuuuiafuliiiinszuaady (AQ wuu (...) wia (...) Taadt
nAnanlsuilFFunsfusessEuUAMANAINLIASEIY 1SO 9001, 1SO14001 wae 1SO 45001 uaw
1#5uiAdeanng CE wia UL w3e wen. weuiuuunasssmunisvaaey CE wie UL w3e uen.
Usgnaun1siaisan

22 fszuuileaddunuy MPPT (Maximum power point tracking) a@1u150v191ula 8 nlusls
ilefiwdanuann Solar cell

23 disvuudestfuaudemelunsduonodindosguinmygudi Tasnsdaaauddusiile
(min frequency)

24 anunsniundsnuaniwihnssuaadu wuu (.. wla () Taad ol

25 fiswdumstioatuluasin sedulisiing 1P6s

26 fileriFumsaueu (Voltage limits) bilifussfunidniiu viesndtfidmun (Over voltage /
Under voltage) ttetlasfumudenie guiudndidmua

27  filedtunsehildlnadida Ory run)

28 hAndsaunsainsesrduauiliinszuaaduideliuemesindosguinvhanliogis

5905 (Sine wave filter)

ABINAIUILNANN 1 ATUNSWEINTUN
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2.9  wifsdenmsiulsiuyamiuauATesguill seeznatlitesndt 5 U Neenlaelssugudn

wIadunulinsuminensu lneseyelasinisednedniau

Ineasnsgazidganud nuasianzvesianUsenaunisneaine dmiulinsiasuseaziden

ANANBAULIAWIYYBINUYAAIUANTEUUEUN (Solar Pump Inverter) UARAIAINIANWIN U-6

NOINRILIUNELN 1 ATUNSNEINTUN
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JafimuanN1IneasalAsINISWAIL LA -1

AMANUIN

ULNLTAALEI R

1.1 Wuuksgaduaeing (wnawaa) 9da Crystalline silicon AR Annaeludn Output
laitfosndmuiidmuslunuuneasis 9 Standard Test Condition (STC.) widauuasuan (Irradiance
Condition) 1,000 W/(m2) auvgdlagseu 25 °C LasfAnannfuve LA i uTLUSTI N AL
1.5 w1 (Air mass = 1.5)

12 Wunawadfindnlulszmalne 1unnsgiundndusignamnssy 1avdl wen. 61215
idu 1(1) uay uen. 2580 1au 2-2562 lssnugnanusouszneuusawadlulsemalng 1ulseanud
1¢¥usnmsgau 1SO 9001, ISO 14001 wazdaadutenarsmsldsuinsgrudnan amwmilaodismie
yoalssnugnanuazUsesiuasiiusesndounmisdosusesdiynnaioonlaiiu 6 iieu il ol
ANZNITUNIATIITUNER U Reas A saneyiAnewi lUlday

13 unawadynyaiiuly doudundnsusiifindemmenisdifiontu sunsudndoasu
wazdlenidslwiasgamiioutunnune lnsuanudu QR Code vuuniwaduasfindliainise
nsvaeulivnune waslsanundaunswadazdesaamadoudfivaranmeldngmneglng anudinda
rosaglulsemalnauaziluoynn 54.4

14 unawad nelusrdosiinisnindaoansiunnudy (Ethylene Vinyl Acetate (EVA) %38

a |

4 A A A v v fa v Y a o a4 o A
aﬂ@umLV]ﬂUWﬂﬁiaﬂﬂ'ﬂq ﬂ']u‘wuqLLNQL‘UaaUﬂ‘WUﬂ?Uﬂsgﬂﬂu3ﬂEJLL'U'UIa Tempered Glass ‘MS@’J?{G]E]LI

ade

a 1

AflnuandArniuaznusieuas UV masmeignislinuveauns desduntiideiuuseiunsldnunuse
uas UV Temperature Glass i3 anduiiiinnuaut@fininuasyuseuas UV ielinuenssumsasiaduian
lununeasieiarsaneydfnewhluldam

1.5 unswadduszansnmlunsyienu (Module efficiency) fioslitfosnin 17 % # Standard
Test Condition (STC.)

16 Fundwowunsuad Aadandessauasln Junction Box) w3adaretaans (Terminal Box)
fiffunaufeuss nusdeaniweniawazanzundonldd uaslosfunsfuveaidommsgudasiy
IP65 NuUNUFBaN1IENSIFIUNIEEeN wardo1en1sIENUEIUIMAB UYL Lazkdansouiy
unlssnududaunagag lnen1susznaudadeatonaessauaisly (Junction Box) deaiinis
Usznauntglunssviunisudafortuunaead deunduauauisdunauussaiiuiounsiead
LATLNALYAaABIlAT Maximum system voltage ldtiaenin 1,000 V.DC

1.7 ¥ Integrated Bypass Diode sinagnieglunaessiuansln (Junction Box or Terminal Box)
detelyinmslvavesnszudlmdulumudnflunsalifandsiumadlawaduis (HOT SPOT) nsauusiTad

sonduiagivinnnlanslasnady uasunawadynurifiosiansde "DWR" lnsfiathefonys

ABINAIUIUNEN 1 ATUNSWEINTUN
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1.8 wnuwadiauemazdedldsusasnunimunawadlitesndt 10 U (Product Warranty)
wazSuusriumsnanininldtasnin 80% (Linear Performance Warranty) Tugasnan 25 U Susedlay

Tssnududavsedmunulinsunineinsu lngseyelasinisedisdaiau

TnamsneneaziBoanuanvasianizvesianUsenaunisneaine dwsuldnsadeuiigasiden

AMANYAULIANITVDITUUNITAALAIRTTINE UARIFINIANUIN ¥-4

ABINAILIUMENT 1 ATUNSWEINTUN
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UARIUANTZUUFUL (Controller Box)



Jamruan1sneas1alATINITHRAUILUELN a-1

AANUIN Q

aquﬁmuqmzuuquﬁ'\ (Controller Box)

1. dwmsuszuuauin 4 kW - 15 kw
< o ! < & = 1Y ! a a
Dugdlane vhanuiulave Wudlaneeh 2 9y (nsvan/iiu) mnamunlidesndt 1.0 Tadiuns
a o a L oad < == a1 v v v g < o [ vee a o w o
manuaduuaswudnududnvsedlnuddeu dundsidulasundniaggdmiulidaanasiums
v vy va a A v = Ao a & v & 1 daou a
suming uuudila-Uaaudes Iddendhda wushdndudesnidadumngay lnefinnsauens
| A = A A oA v LY H 1 6 i A4 a0 Yy a &
wiodandu 9 Nlnunwiisuwimiernd dseaunisdesiulu-un ldfndy IP65 visednd1 wiousnds

WnausTUI8eINA (QALT/gAeen) Yum 6 17 31w 2 ¢

2. #WMSUSTUUTUIA 18.5 KW - 110 kW
[ ) 1 [ % 1 a a a o a 1 ddy [~ a
Lﬂugﬁam mmmmu‘[am mwwmlmuaam'] 1.0 4agatung manuaummxwuawmﬂumm

2
[ ) v a Y (Y] v

A A a ¥ Y & [ Y2 Y VY oa a a
wiedudseu aundgilulasunanaigsdmsultdadadeiuads srumingiluuiud Wa -Ua

Y

1% P < LY A

L= v a v a du [ [ 1 Aa o ] a e
ANULAET NIDEDINIU UAADANIUA NUNIRALUUYBINUFAFIUUIZEN lneRANIaUYNNI D TdnNDY 9

9

[
Y

o a = ! A A 1 = (% [ g ) ! 4 A ! 14 a
NUAUATNNYULNT NIDANIN mzﬂumsﬂadﬂus@u—m lllﬁ'm'ﬂ P65 1139ANTIN WIDUAARIWAAL

S2ULeINIA (AALY/gaeen) Yua 6 1 91uIu 2 i

3. gunsainelug Usznaugaedeioluil
3.1 wsnneseia nszlanss (DC) laWIEnIANAIULEIITinY
- gansaduusesulninseuansnurasaauaseingla
- USNINBSARREEILNTASUNTELANTILA
~ fignvazuuuiedaniouuueniu-as ndanuannsgiuaina IEC wie CE we
UL 30 wen.
3.2 Main Circuit Breaker é’m%’ummmﬂ%aaquﬁ’]
- fignsazuuuiieUandenuueniu-at nAnnunnsgiuaina IEC w3 CE uio
UL v3ouen.
- Sutastedns () poles Wuaiialdiuszuulnih () wia () Tad () Hz
fRNANTEuaan1995 Icu litasndn 10 kA.
- fRdanszua Ampere trip, AT latfagnin 1.25 wiwesiinnTeuaingoengean
ﬁuaam%iaaqufw
3.3 gunsalostundulwihinszlen (Surge protector) AC wazwsa DC ()
- Jueiiedildiuszuulnfiinssuanss
- aunsetestundulninsslanuuy Transient uasuswulniwdenhluaedih

Wesande Anszualniigegalidesndt 40 kA

AOINAIUILMEN 1 ATUNINEINTUN
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FofruAN1sneaI 1 lATINITRAILILMEILN a-2

I .

- flaaudAnisdesiuniesey Mode of protection fAesa1unsadesiu Phase
AU Ground(L-G), Neutral AU Ground (N-G) , Phase nu Neutral (L-N)
- Dudnsnsinisinmues viondamumnasyiu ANSVIEEE vieinasguduiliiieuni
3.4 wsnnaseia nszuaady (AQ)
- anansasuussnulninseuaadu (AC) 380-415 V lgl
- WwsnnessRlinianszua Ampere trip (AT) ludosndn 1.25 winvesfina
ﬂisu,azdwL*ﬁwgqqmawmmuququﬁﬁ (Solar Pump Inverter)
- f&nwazuuuiodanieuvuentu-as wdaaumasgiuaIna IEC wie CE wie
UL %30 wan.
3.5 aglldousoszuy
- agliilddmsuidoudessuunnunaaduateriind doudefuinissniunm
Juaila PV1-F lawznsdindanuuaseniing
- aglwilddmiugmunuluiafauatesguinlildasln VT, 0.6/1Kv-Cv vise
NYY suuesgiu wen. leawiuaieluvie HDPE w39 vislanzdainuisauses
WaZE Y

- aAldlnunmd nusean wenaliilusdied

lngaseTIgaidnnanvazlanzvevianUiznaunsneasne dmsuldnsiraeuuazidun

AMENYNZIRNEYBMUEAIUANTEUUEUIN (Controller Box) UamIRINIANLIN ¥-6

WNELNR

(...) Wnmueanunlaasnuuuldreausazlasenis

14

NBINAILIWYEIN 1 ATUNTHEINTUN
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JafvuanisnoadalassnIsiaLIwanin %g-1

AARUIN Y
ATNTTasBEARMENYMsIaNIZYa I TaRUTENaUNIARET

Usznaunag
9-1 uvieman
%-2 9NUVOHDPE
¥-3 nastaIneUle nudesiunisineie wazauianiudy
1) Nav9aInAIUY
2) uduluduasieit (Geotextile)
3) wHuAuniledunszv (GCL)
4) JanUesiunsinnelean (Geogrid MAT: GM)
5) urufuh (Waterproof Membrane)
U-0 LRaaLEe19ing (Solar cell)
¥-5 Lﬂ‘%@ﬂguﬁw (Pump)
1) wuuneslay (Centrifugal End-suction Pump)
2) LUULR (Multi-stages Vertical Pump)
3) LLUUR}';J’L@&EW (Submersible Pump)
Y-6 "qmmUﬂmeUQjUﬁW (Solar Pump Inverter / Controller Box)
¥-7 SruuRsIIRnnuLazUseiiuaaIun1sal (Monitoring System)
1-8 fafuthdagy (Tank)
1) Fufiuiiadouutn
2) fufuiheiadananaouiy

3) faAUEIadNINEe?

ARINAILILAEI 1 ATUNTNHYINTUN
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Jonmunn1sneas AT sRARILEN

AAKNUIN U-1 ViDLWAN

18az18uARUIAINTIY

]
F18N1NLEUD

1aNd1581984 LR

bt}

W8 | wih

1] <
navan

1

narsvsewannden Mnlsanugnaaviedudu

AuauUAviowan

lifuinesgrundadnnigraivnssy sen.427-

v
1o

2562 “viswmdnnardmiudair”

a 1A o

wilvdesuseannlssnugndavieduduviomand
AuaNTRALUATTIUNAAAUeIgRAIMN ST HBN.

427-2562 wuuasiduinded

wildeusesanlssnudrdnviofifluougn
Usznaufamslsan (54.4) Wulsanudiuszneu
AnsnAnvienuingussasdusznauiansind
nwidouiunsuiaungsianism nsensn

Walve

mldofusaennlssnundavioinfiszaunisel
< a 1 < v
VTONANUNISHERVIBLMANNAT AN UBN.427-
2562 HAAFBURINNNIATTIU AWWA C210
uay AWWA C222 dw3ulasiniseneg 984
' v a a - <
MHBNUTIYNT SR 138 Lenyudus 7

o v o IR% '
dweile doundaliivesnii 6 Y

HlauesIAIzResdmang NS nugHanvie
Tazansondavieuardaeuvialviu
nsuminegnaih meluszeshanneadna lngsey

Folasanslvidau

NOINRILIUMENN 1
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AMARUIN ¥-2 119 HDPE (High Density Polyethylene)

Do
=l
2¢

<0

TBazidunnulAIngsy

a
FYNITNLEAUD

LONE1591999

VU8

=4}

LS
nuI

¥i? HD

PE (High Density Polyethylene)

oA

vieflauauURn uunsgIu
HANNUTRAAINNTIU 1DN.982-2556
FUAMAIN PESO PN (...) yiuusesiulel

liltiesnan (.) wngdramna

viosinamananTaawedieiu vin
MUY TuAMAT PESO LAy
awdedlfidndag miuvilinimdn
whiiu ‘lﬂﬁﬂ’l’?ﬁm’f”l (Reworked

Material) 1l 9aulunsudn

Yapvioazdeadudadiadouunidu
Wuldanudanivua uen.982-2556
Useinmviavilanleavanadu lddwden
Y efatuluddntu lnetanildlunns
a . o o
wiovszdendutanusvianieaiu

Fandltviviedudunanin PESO

ASHANILATBINUIBUALRAINVDVID
a IR% 1

efvananisvazdenliiouning

fualilu 48n.982-2556

gunsoifedevienldazdomdnianvin
P ) o

LAEINU ‘uuﬂmmwmmﬁuuamammﬂ

v a v ¢

nanReINUNERA U9

ee

HinAusigsednnlsAlang
FUTBITFUUUIMNSAUAMLIATEUY

ISO 9001:2008 3alumini

fdiauesimazdodimangIuanlssnu
AndaviaTnagaunsamswinviouayds
wauvieliAunsunswensy n1elu

' v 4 1
sepznaIneain neseyvelaseinisli

Taau

T

naIWRILILBEaN 1
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MAKUIN 3-3 Ndpaan11y udasiunisinwis uazaudaniudu

naesaInn1Yie / winledunsei / wivkumileaduasi (GCL) / Jagdasiunmsinenzi@isann

(Geogrid MAT: GM) / weiufut (Waterproof Membrane)

anau MyazdyanuifAIngIL sensiiaue 1ONE1581999 nae
il i s | wth WA
naesalnndne / uduledansisdt / ukufuwmiisndansiet (GCL)
1 | uAsanden (Catalogue) uamdayanamaila
YoINARS s
2 'ﬁa;gavmLWﬂﬁﬂmawﬁmﬁmﬁﬁLaua
(Data Sheet)
3 | wnarsiusesnunmaudnyrYesian vie
lonasiusennmsunsHanTieanTlaeuTm
vielssnugdn
4 | diauenmaziesdmdangiunnlsanugnan
(...) Magawnsondn (...) uazdweu (.)
TWiunsumswennsth melussernmneaine
Tneseydelasanislidaiou
A w. A
e (..) ssuseveiagiseslilulasanis
nNeaANUMEA 1 AsUMENEINT
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AARUIN U-4 ULKAYARLER19RE (Solar cell)

A sgazdunfIuIAINgSY

]
FYNTNLEUD

LBNE1T91989

nuy

p=t)

1

1

HUEY

nu L6

ungaduaefing

1 viian@nddnau (Crystalline Silicon)

°

(...) el souns @ STC

2 | AARdamaslddn output ludesnin

3 fiusz@vSam (Module Efficiency) la
8N Sovay 17 way A1 Maximum

system voltage liitlaenin e voo Taan

4 | lASuunmsgugaamnssy wen.

61215

W@y 1(1) uay uen. 2580 Lau 2-2562

v
v a o

Aluminum)

a w

v v £ v
grunt1 Yaviunlenssanidsiouuulea

5 aeluiinisuinaieaae EVA wSafnan

NUFBUAY UV A1UUAY AAAINE0959U
a8l Junction Box) fiflsziu wnnsgiu
nstestunisduresilisinia 1Pos
uazdl Integrated Bypass Diode nsauyi

ndan lanvUasaaiu (Anodized

lnggileuna

6 | Wudndaldsuseawnsgiu 15O 5001
ISO 15003 Uag 1SO 45001 wipuwmiisie

Fuseannsgu eanliifiu 6 iew awu

- )
Ingsryelasanisedndaiau

7 | dnieFesusesAuaiw (Product
Warranty) ld Wosnin 10 U uag dndsde
fudunissuusyiy Adudalin
(Linear performance warranty) laitay
nnfevay 80 lutheian 25 U Suseslae

Tssnududavsedunulvinsumingansu

Jsewdlne (@.a.9.)

8 nandualalususes MIT (Made in

Thailand) Tnganigranmnssuumi

T
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U-6
. v
AMANUIN UY-5 Qqu?!ﬂLﬂ%@ﬁ%jUﬁ’I (PUMP)
; y
1) Lﬂd‘iaﬂguﬁ%wuwaﬂwﬁ (Centrifugal End-suction Pump)
a1hiu FeazdeaiuIAINTIY 578n157EUD LaNa581984 e
il Hy Wi | wih
gaipFasguinuuuvesiteriiauuaueuluWaisauuy END Suction
1 %ﬁmm‘%mquﬁmuwaU‘Mwﬁmmuau
TuWmieIuuy END Suction
2 | awnseguildiinn (.) aua/a, 9
duthge (Max Head) litfosndn (.) was
3 | fusvdvsammsgulidesninfesay (.-
4 | Fundeusouainesiuii duunaiidslsl
Wund (..) kw
5 | Wiussuulwih () wia () Taad
A (..) 1B
6 | amnudiseu Widunt ... seu/nit
7 | nusdaedosguildfusemnsgu
ISO 9001 Wa 1SO 14001 WpamsgIu
Anan
8 | Sowndosguthvhannmdnude (Cast ron )
3o Yanilnninmandy
9 TuWa (Impeller) 1210 Bronze %%e
Stainless steel \n3A 304 SS 3o Taniil
AMANEINT
10 | wandy (Pump Shaft) ¥11970 Stainless
steel nsm 420 SS o Yaniilnmnm
And
11 | fu$ (Shaft Seal) iuluy Mechanical
seal ¥50 Packed Stuffing Box
12 | vaweiiduwuulassaielaladn svune
AMUTBUMEDINA (TEFC)
13| msvaRuIuuuy Class F
16 | wewesilszuutasiuduuazi limn
IP 55
15 | NPSHg sl (..) wes
16 | fifih Service Factor 71 1.10 u3agenn
17 | widefuusziuengmsliau uaznsm
wanslfuduusyavsamusardosguih
18 | wifsden1sfuusziuiag ssguin (Ju
svoznanlaiiosndn 5 ¥ fieenlnelsany
raaviodaunulinsunineinsii lng
szydelasanised oy
nosWAL AN 1 nsuvEwennTh
— 2

%—_
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o = H ¢ Y a o A - o
2) Lﬂi@ﬂ@UﬁﬂLﬂ'ﬁBﬂQUu"lLL‘U‘UL‘Vl'é)ﬁ‘U'uLLU'JW\?‘UHﬂiUwﬂLﬂﬂ’JW‘JBWa’]ﬂ‘luWﬂLLUU

Vertical Turbine pumps

o w a N a
anu 18azBYARIUAAINTTH 18N15NLEUD 1BNE1591984 NUBIG

14l 9N

=4}

al
1

o -4 ¢ S o o P o . %
‘qﬂLﬂ‘iaquu']LLUUlwaﬂUuLL‘Ll')ﬂ\i“U'uﬂ.lUWﬂLﬂU?WiaMa']H‘LuWﬂLL‘UU Vertical Turbine pumps

- o ] 5 P
1| slaedesguinaesguiiuuumesiui
S A o o )
winsedalunaneIsenarslunuuy

Vertical Turbine pumps

Sy v a o
2| awnseguinlaviinm () aua/au. 7

v
1o

daings (Max Head) lideendn (.) wns

a

3 | fussAvdnmmsgulidesnindesas (..)

4 | Fupdsusisuaweslinin Svuieiigald

WAunan () kw

5 | Wiussuulnia .. wa (..) laad

ANud (....) Bn

< 1 a ! al
6 Ausaseu ldiund ... TOU/UM

7| lnundaesesguinliusesnnigiu
ISO 9001 uag 1SO 14001 %T03MTFIU 1

a
AN

8 Saum‘%‘aaquﬂwﬁwmnmﬁﬂméa (Cast Iron )

€

a

andlaninndind

bl

o
0!

)

9 | TuWa (Impeller) ¥Ma1n Bronze w39
Stainless steel 1n3m 304 SS ‘Vﬁai’aﬂ‘ﬁﬁ

AMATNEINT

10 | wandu (Pump Shaft) 11370 Stainless
steel LM 420 SS wsaT agﬁﬁqmmw

o
AN

11| fu$h (Shaft Seal) uwuy Mechanical

seal %39 Packed Stuffing Box

12 | vawesilunuulpseaislniindn syune

ANUSaUMEDINA (TEFC)

13| mevuauuuuy Class F

16 | vaweslsruuteaiuguuagih ldina

IR 55

15 | NPSHg fildeugodladifu (..) wes

16 | fifin Service Factor 71 1.10 Wiegand

17 | misdesuuseiuergmsldau waznsw

wanslfaduussavsninveunsesguul

18 | midensiuussiuaiosguin
svaznatldidaunin 5 U feenlnglsanu
Andavsomunulinsunineinsi e

B )
szydelATenTe et

3
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9-8
o H ' v o y
3) ﬁﬂLﬁiaaguu’lLLUUQﬂﬂm Submersible Motor Pump
anu TyazideanulAnTIy s18n157d@ue LONd@1591999 G
i i T8 | wih
yareasguthuuuiuliin Submersible Motor Pump
1 | sdardesguituuuiulith submersible
Motor Pump
2 | awnsnguihlévinnm (.) e/,
a'a'tfﬁgq (Max Head) ladounin (....) wms
3 | duszdvSamnisgulidesninfesar (...)
4 | Fuedeusiovawmasing feuaidsls
Wunda () kw
5 | Tfussuulvida (..) wia () Tad
Al () 1B
6 aushiseu liifundn ... seu/und
7 | lsnurdandosquinléfuseannsgiu
ISO 9001 WAy 1SO 14001 yiounsgIu
finan
8 | GowadasguihanTaqmdnudomil
(Ductile Iron) A-536 GR . 65-45-12 %3®
w&nNae Grey cast iron EN-GJL-250 38
Weuwin visefnan
9 | Tuia (Impeller) ¥han mdnwasinien
(Ductile Iron) A-536 GR . 65-5-12 %50
WANWaB Grey cast iron EN-GJL-250 %38
§in1 Bronze %38 Stainless steel 1n5A
304 5S Vo YanTifignnmgandy
10 | wandy (Pump Shaft) Ynanauaulad
1N Chrome steel 1.4021+QT800 %38
wmsgufisusi tedaognisliau
11 | dwuewes Insulation Class H According
to IEC34-1
12 | vawesilsruutastuduuazth laishn
IP 68
13 | flen Service Factor 71 1.10 wIeganin
14 | wideiuusyiuengnislidau wagnsm
LLam‘[ﬁuﬁustﬁw%mwwmLﬂéaqqufw
15 Mﬂfﬁ@nﬁ%’uﬂszﬁ'ULﬂ'%'mQUfw Hu
sepznatlitiosnin 5 U fleenlaslsany
Auanvosumilinaamineinsi Tng
izq‘z’}aiﬂsqmiadmﬁmmu
neWRUMENDN 1 AsUNENEINTI
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AANUIN Y-6 muwmuqmzuuquﬁﬁ (Solar Pump Inverter / Controller Box)

Do

2
e

c

a < a
s18asduafulAIngsY INYNINLEUD LaNE1581984 NULNG

s | wih

=p
=4}

] ¥
YAAIUAULATBIFUUN (Solar Pump Inverter)

1 Toualddesnin (..) Alatnd

2 wladlWfnszuanse (DC) Mnunsiad
a ¢9 v v = H
waeniing Ianansoldlatuieiesguin

wuu hnsewaadu () wa (..) Taad

vo -
3 | ldSuimSeavane CE vi3e UL visaunsgu

HandueigranvnsTa (uen.) wisiiguivia

4 | wAmnlssnuildduseannsyu
ISO 9001 ISO 14001 1SO 45001

)

a P
5 nananlsanludssivalnenssyudu

Y a

< '
Andnnses wlasnssualiiuasnass

J

ATUANTYUUEUIN WHUUANeNTing

6 | fsyuulendu MPPT (Maximum power

point tacking)

7 aunsasundenuaniiiinssuaadu

wuu (L) wa () Taan

8 Heauanssounsvhaurewmanes nsua
1Y < ¢ o
LS90U WAy ANUNYRIBIRDST Miludiu

nilsliugnesn MNYARIUANNITINL

9 | muANMIUNToLIDUAAIANILADY
fiseatu mstlasriuuuasiliivosnd
P65 WiDMLUU FuINANITVAGEUINN
aouludszndlve 7 lSunseusu

NNFNINNUIATIIU gRAMNTIY (@ND.)

10 | fifaridun1snunu (Voltage limits) laflvt
USAY 91 dLAN SamnInAnIue (Over

voltage/Under voltage)

a

11 | ddeddunsahilalwadhdu (Ory run)

o o o <
12 | wilvdenisfulsziugnaiuruiATes
y e o
guih szeznatldidesndy 5 U fieenlag
Tssnugkdnvsemunulinsumingnah

e [
Ingszyvelaninisededaay

noIRAILILMENN 1 ASUNSWEINTUN

e




JoAMUANISNBAS 1 LATINISARIUILVANIN %-10

AANUAN -7 UTTUUATIIAAAULAzUSTRIuEaIUNN5al (Monitoring System)

darimun SEasBYAAIUIAINTIY TensTliaue AU
. gUnsol Industrial Grade PC | o. 1Jugunsal Aeuamesviin Industrial Grade PC as18uale o-ob
duFuRnransuaneinns AsunLAnaden
. Svmneusanananan (CPU) tunalineenm & Wiuman wansiue /gunsal
(« core) lnslawzuasil A W anannitnii gy fiaua

Fanluuenii e.c GHz Sunluuesni e wie
m. AvureAnudman (RAM) viln DDRe n30dna1
Swueluuesnin « GB

 Imnedafivveyanila Solid State Drive 3afina1
wnarnag s o GB Sunulitosni e vuag
¢ Svoudeunaszuuindevis (Network Interface)
WUU @o/@oo Base-T vi3afnm s1unuluuesnm o 10
o. flweadouns (Interface) WU USB .o nipini
Fuauluueeni b ves

o. fidoadeusia Digital Input laitfasndt « a9 uay
Digital Output laliaend « vas

<. iveutoure Robae/exe Lituni « vo1

. flpadeusia AO, o/e~bomA litfosnit « Fea
uaz Al, single-ended o/a@~oomA liitlosnin « ¥oq
0. itosdouss HOMI livesnit o doa

®o. @150 pa15H W Modbus , Mgtt , TCP
Wslnmea laluedatiey

olo. 5835UMIFaNsBlNNTHLERTY olo T4 e VDC
o, aunsoieuldfiouni dust o i1 ae ownwadva
o&. @11505033UTEUUUHUANNT Window eo %38
Linux #38/na1

o&. A1U150Y197U3 U Software Aunausly
TAsansia

oo, aunsaiudeyavingunsaiiwuweifinasninisly
TAsenisia

o0, LNATTUTRIINENAALAAINTIATUNIRSE A
szuunsdansdandey

oc. lBNATTUTRINANARLAAINTS IS UNIRSE IR
nsuimsdanmsuieuimsau Aiauam

. Q'Uﬂﬁtﬁ Industrial Grade &G | o. Lﬂuqﬂﬂinﬁ Industrial Grade &G Router Mu1gAu 19audundo e-eb

Router nsldaunmeuenainig ANsNMALARMIADN
lo. AMNT0AAR LY Din-Rail 1§ nanfue /gunsal
a. ansasesiunislady dyarauadotns <G indu fiiaue

{ { { &
AUD Roo/emoo/beoo WaY mG 7iAAUAIIND
oo / baooMHZ ¢ b a4 (Uustation
<. d@rmnsanssanedyyia WIFI A1uuingiu
&ob.eeAC Iiiusgration
& fvoudounaszuuiaieuisy (Network Interface)
UUU @o/@moo Base-T vi3afna S1unluussnin o ves

- A ' IR% ' '
. Ideaioure RSbale/cxe livasnin o vos

NOINAILILYEI 1 ATUNSNEINTUN
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Jafvun

wazduadIuiAINTIY

T1n15ALEUD

NUELNA

o. au1sndeanseiu TCP Server, TCP Client, UDP
Server, UDP Client Tuslnmoa Toilusthatfoy

@. 9995V Open VPN client, IPsec, PPTP an LTP
I usgraley

& s09¥un1sdeusielninszuanss el 4 mo VDC

oo, wamohniliiigugl s o 81 o swnwades
®®. 5995V Open VPN client, IPsec, PPTP an LTP
I Tuethales

o, Spnaniimusnsgudestuiuasfudu seiy
IPeo Wuagaiey

om. 1ONa15TUTEINYRENUARINTIATUIONENS
Fusennasgiuduaulaensiy CEFCC

o WNa13TUTBIINNEnuAnIN1TIATUIBNaNS
FusonnasgudusEuuNsIamsaanadon

od. lana153UTenINgnanuaninislaiuienansiuses
psguuMsEnsIamserimsnuiinamm
ob. gUnTalaRediNEaYNTIUTERNASHILAN NANT.

a. gmuAuszuyinih

o. \iudassdu ndnnukundnosiuaiy vie
Jaenailu Anuvnlaidesnin e.¢ dafiung

. fnaauiAsumnnsgiutdestuiuasiudy sefy
IPo¢ \usdtiay

. Nszuanse dussmilnialiteonii el v ilueda
ey uazdglvigegaliniaandi . kw

< mulugdgunsalniuunisfanienaisasini
(Circuit breaker) {usilaitldiussuulnianszuanss
DC Circuit Breaker, fifinaussaulniinszuanss
lo&oVdersaifieulyin

Swaidende o-«
AMTUINLARAIEDN
a o . i
nanNwN /gunsu
fdue

Q. qﬂmtﬁmﬁ’lﬁﬂﬂﬁ’l (Power
Meters)

o. AnNIALARFUTITU I o i ilaiuauas

wanulam3adiean Accuracy olo%

o. wansanseualwirvesunazianazionda den

Accuracy o.9%

. waneAmaalniin Kw uazAfusznaufdaluin

A1 Accuracy o.¢%

& wanermasnulviin kwh i1 Accuracy @%, KVARh

flf Accuracy 0% uavAnpaaid SiAn Accuracy + o.0eHz

&. Rated Suupply Voltage @oo to wsio AC

. Frequency Range €& - o& Hz wIaNI9NIN

. Information displaye Voltage , Current , Frequency ,

Power factor , Active power ,Energy consumption

. amw~snv’iwu1c-ﬁ'ﬁamqﬁ Faust o 4 oo senwadea

Epiahhed!

. ﬁqmauﬁﬁmummgwﬁaqﬁu'tfufmaan"uc'J‘u
vty Pee usealio

Teandunte o-
fasananuanmden
a o o .
wanwe /gunsal
Mae
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JamuuAnNIsneas e lATINISARILIWAENIN

vienaafin ¥ePVC, vieHIDPE way via PE 1¢f

< annsanugumgiivesmailagsdis wo C

¢ fimasan1sdeansdeyauuy RS «ae Protocol
Modbus RTU

- 12
darivun sgandyndiuifingsy semsiilaue B
& gunsaindasnisivarinda | o. Amgnies AruRananliiv e.0% waudunte o-¢
nsleiin (Flow Meters . amnsaldinldiuvefiduunaduingudnans fsannuanmden
Ultrasonic Type) Fud o - 00" nandiws / gunsal
a. aunsaliiuviewman, vieanuiaa, viovieawdos, flaua

o. gunsniTauazdsdyanm
<) g
AMudunsA-Ae (pH

Transmitter)

. @n3081uA1 pH mnazdonla bivesnii o fumis
WazENNIanTIRdBU OPR lnuanadn mv

. aw1303nA1 PH Tut29 o - e pH dAmrmgnees
Ty +o.0l pH

m. @1U130TAA1 ORP : @000 - @ocoo mV {fN
AugnAedliiiy xo mv

@ @unsnguA pH msasdunldbidesndi b s
WATAINNTONTIVADU OPR lneuanm

& flsvuurawegumgil (Temperature Conpensation)
annsaldldiauuuyFuus (Manual) waviuudalui
o, aunsavihanildigagd fust o v ¢o swrnzaFea
vi3auInn

o. finasan1sdeansdayauuy RS «ae Protocol
Modbus RTU

S1uazdunde e-o
AMsNUARAIGDN
nansi0u /gunsel
fidue

v
9

o. guUnsalinsgeivi

. @50 INTTAVNNTANUGIAA 0. - o& 4.

a v
YALLDYNUD o-&

. fdAnuuiug = 0% Resananuanaden
on. ﬁqmauﬁﬁmummgmﬂaaﬁuﬁwLLazﬁuz!u AU nanfie / gunsal
IPee Wuadhalion flleue
< finesan1sdeansdeyauuy RS eae Protocol
Modbus RTU

nosWAILIMANH 1 nsumineInTih
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AANUIN V-8 IUAWAULN

v
< ° = v

1) ANUUILARAULN

T18azidenfuIAINTsY

]
3INUN1INLEAUD

1ana1581984 NUBLA

b=4 )

1

7=}

EAEY

v
U

o & & ° a P v
aaLaniNuUYiatAfauLNLUVUDBAUTENBY

fuvdnfuieiaedouusuuunanisznay fos
Wuszuuitauysaldaausavinisoeauseney
waztrdaudels (sntiugiusin) shenstuten
wisufdniananissugrdauaglsenulaiu
N135UBWIATFIUTTUVUTMITAUAINATHER
ISO9001, 1SO14001 ay 1ISO45001 1SO 28765

uHuwdnsda Wuwila Hot Rolled Low Carbon
Mild Steel Plates wiudafivualiddosndt 1.2 x
2.8 WAS UNINTFIU ASTM A36 , Grade C or D
%50 SRT 480, SRT 550 etc. %30 EN 10111:2008
Grade HR4 %38 EN 10025:2004 Grade S275

y5aIsuwin

seune (Joints) lassasradaunan Tild adninde/
wiunden (Tank Bolts/Nuts) {Uuae
Galvanized Bolt , Nut and Washer lagilen
Ultimate Tensile Strength (Min UTS) laitfoni
7,800 kg/cm2 uay Bolt Head fosladiou/Asau
shetandalioatumsiansou gunsaifunsiidu
(Sealant) AosuviindmTumsldeu Bolted
Tank H1uN155U58INTFIU NSF/ANS| 61 #30
WRAS Certification 11013551 Food grad

msideuladandnifuth (Coating) Tassadrau
uNuwaNIAABULAY %58 Glass Fused to steel
?'hSamﬂ‘lswwéwﬁmﬁgqmy'l,uuaxmﬂuaﬂ AN
winRaadeveylutan 250-450 lunseu sulaiiey
regaumall 820 - 930 asrmwalua Mmuszuy 2
enameling and 2 firing F4assuNTINas
Holiday test 1500V s1un15 SusewIngu
AWWA D103-9 OSHA Tng Taqindiauradldiuin
31U NSF/ANSI 61 %138 WARS Certification

dmsuRadounia

ABINRILILEN 1

=

ATUNSWEINTUN




JoAMuUANTNBas1lATINITAAILIWAEILN

(3

anu

.

s19az98ARIUIAINTTY

<
FUNITNLEAUD

LONET581994 VU

p=4)

laidl

Tassadradasamdaanda Wunalauld
(Aluminum deck roof, roof is with HDG
Perimeter Handrail) Jaqlase ndsen uazanis
[ 1 a a < = ° o
waannduegiiiley, ang dendn vinanTanaunu
waa wisugunsaisznau way liflianAmdan
Tassasradeandessuimtnlalitosnin 75 nn/
A5.4. aunsasuissanlaliiasnin 120 nu./a.

uarsessuussduasiisunuEuaulmle

o

fiutoiauedpsduenasuansanisnaoudiail
- luSusesranisnaaeuuNuman (Mill
Certificate) ANUNIASIFIU ASTM A36 %50
WWiguwi

- Tudusewmansasatamunuiduadou
(Coating Thickness Test Data) lsltiaenin 250-
450 lunsou
AususemanI TN SRR UALANY TV N
1AAaU Pinholes/Holiday Test (lawzialadou
aelu)

- Tuiusesammagsunsiainizuesiaipiou
(Adhesion Test)

- lususesdnsneiannsaldiutiiiu (WARS or
NSF61 Certified)

o a o v o & o Ly |
ylsFonsSulseiudanuin sseznanlidaenin
o v a o v
10 U neanlnglssnugnanuiafuwnulingy

ninensun lngsrydelasinisegndaiau

HlAueTIANEABIdMANFIUINTTHUGHARTII
wanunsanswandanardweudilyiiunsy
ningnsdr meluszeznaneadna lneszyde

Tassmsivdamu
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JanmuAn1snaas 1NIATINITRAIILUEIUN

o

v
] a

2) fuAUTNYLASWUANADULAY

dt

M

=p

s1eaziduaauiAinssy

o]
F18N1TNLEUD

LBNE1991989

UGN

p=4 )

gufuvihviiadaninasuiy

1

srunsanalassaddaivimwion

annususes lnedmans lesn seau

o

anlnienng lusn (ay.)

o v v a a
wiisdofusesnnlsanugnani
Tuaygmuszneufanislssnu (51.4)
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