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P = (Po)x(K)
AvuALA P =  meemnudemievienamdnuduneivedoideligiuine
Po = smeudenieidiudicUsegeld viesmdnuiunedseylily
dryguaausnsel
K = ESCALATION FACTOR fivinsne 4% edeufinmauwieuanidiu 4% e
ARuTENANUAY

VBV
1. 91udans Wy sufudy (Sheet Pile) 1uAdu Mugeuinasasthasm nureadinm
viethnsn unedeULIITLuarusEdelsa wardu 9 hlannsadanfinsanuiuseld
2. $IARWUILEINITUIIUADATIINYE ﬁimﬁwmé‘hﬂinagﬁw flagthunfansanuiu
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2.1 @ wsuviausys1u (Meuwia @500u. — @1,800 1)
2.1.1  nsdimsvssirdemvienazgunsallviarly 80% veesiaseviisdniu
A97197 19BN YT USIAN
212  nsdfSuihaduddamvieuazgunaniazld 90%  vesAweniiy dmsy
ANINIVIBLN NI UTUTIAN
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222 nsdgSuihaluddavvieuarguninlasld 95% vessimraviiedmsy
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AN NYIBNIRRTNUTUTIAN

ESCALATION FACTOR K ¥1laRngns Fauenanauszimuazdnyaraudad
wa9af 1 91181A1%

e s mneds §01e13 Wuiivhms Tsadeu lsmenuna ven finends weusyyu
Saduns Buuden aseieh Tssomns adevan Tsenu $ Husu waslimneanusiuds

1.1 fweseimsussavieaswudmiing uwiblsiufmisudasuayszuulnihnigly
U3

1.2 Usztweseimsussauieviewudwie udbivmdszuulssinmeluuing

1.3 syuuvievieszuuaesng q NRavieileegludiuvetenas 1y vieuiueinia vie
fw anglindvsuiesesuFuenma anedeth av

14 massniethuetenesauiiomassuigtineuen

15 dulsznoufisndudmivenans wwgdnianiueins lnedesairaviouseney
wioufunsnoadiennis uilisudunaiesdnsuieinsasionaiihunusynouniofnda 1y A
\n30smeNiaLnes m‘%mqu&u \3neUTuaIne Winau @

1.6  yMnseUeNAs Auau Ausn eanemsiaesauliiiuy 3 wes
Hans K = 0.25 + 0.15 It/lo + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So
W2af 2 9TUAY

2.1 Ry wneiis MIYaRy NsFnau nsuagaau nsyalantidu MsLndgundn
fiu NMsyA-nuUASULLIULTEY AABY AUAAD futunh Auma SereddieiasinsiesesionaUfjifny

dmiumsaudlivaneanue msouduvienaevieTansuiiinsmuauauaudives
aniu 1 wazdidetmusisnisen swsimsuasawivlagliinissdinainiesdonaielildunsgu
mufisvuald wWudeatununeaisnuuviaidouralseniy

ﬁ&ﬁiﬁmuﬁwmﬂwmw EMBANKMENT,  EXCAVATION, SUBBASE, SELECTED
MATERIAL, UNTREATED BASE gy SHOULDER
ldgns K = 0.30 + 0.10 It/lo + 0.40 Et/Eo + 0.20 Ft/Fo

2.2 ewiiuBes wned nuiusuelgisnsssiuduiulddussdevaldang
wniidesnis Inslugesinessnindivlngazusufiefudosnionsiauuinasne q waznsgliay
Y0931 fimsmuauauaLTRvesTanuaziideimusisujirlaeldiaiesing indeslena wisussay
warliivaneANTINEINuRLRs Nuudseuw wenuiulngiidnvuradieadeiu tems
Jostumsinaneimarsresainnduaziasdnii
dgns K = 0.60 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo

23 gwizssdediu  vuned nuanzsadadiur 9 W szeemeaudnel-ndy
Usznalaliiu 2 Alawns endunungssdaglusddsroddvaiadug
lgms K = 0.45 + 0.15 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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NUIAN 3 9TUNTY
3.1 9UA19 PRIME COAT, TACK COAT, SEAL COAT

logns K = 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 MRS SURFACE TREATMENT SLURRY SEAL
logms K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 91URIN ASPHALTIC CONCRETE, PENETRATION MACADAM
dans K = 0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 Et/Eo + 0.10 Ft/Fo

3.4 uRnauuRsunIAwsuWEN e Rauureuniadildiviniasy Fesznoude
ATUNSIVENdUVIenZLNSIaInMENNaT EouRn (WELDED STEEL WIRE FABRIC) wdinifies (DOWEL
BAR) &nEn (DEFORMED TIE BAR) wazsausiesna q JOINT) Miflimaneenusiufauiuiiuaounio
@Sumanusuneazniu (R.C.BRIDGE APPROACH) ¢t
dgns K = 0.30 + 0.10 It/lo + 0.35 Ct/Co + 0.10 Mt/Mo + 0.15 St/So

3.5 euriaszuistinoundaESuMANuAzIIUaNn  wunets MeAsunInlaTuman
dm¥UanusEUIeth (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) s1usnastungihnaunie
ASIEN uAARuNIIEIMENTNTTIBTh AU naRIARBaE Y U uUaRnABLNTR
@uiminuazaunsuninaumdndunizUuvunazdnyusaundieadeiu 1y sudein
(MANHOLE) via¥awanelnsémsi viesosanglvin 1Jusu
loans K = 0.35 + 0.20 It/lo + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So

3.6 ulaseadraunInETuWENuaTIIUTeuRuads Ml agwursunSALESY
win Tassadegusnaeuniniaiumanaeazniu (RC. BEARING UNIT) viewdsunsunsniasaumén
(RC. BOX CULVERT) mednilassadisneunimasuman Woudundsnoundnaduman vinieuse
AeUNIRIESLMENuAYAsneas B uTidnvarAd e Ay
dans K = 0.30 + 0.10 It/lo + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So

3.7 swlaseadamin mnei asmumsndwivauduiueu lasundndmiuia
Preasaseiaurugs ianliiusegs @iy nnsiimd vienulasuvdnduiifidnwaradeadaiy
wildsdauisduaiasundnatedmwasnsiniiendnwissamelne
ltgns K = 0.25 + 0.10 It/lo + 0.05 Ct/Co + 0.20 Mt/Mo + 0.40 St/So
WLAT 4 uBaUITNIY

4.1 uernsvalszmuliisanuiuman vneis enasaounIaEIImaNT AR 9 il
roatrdluuunnassdaimienastsvuieth ilentuausriukaenieUa 1Hun vieszuretn
¥ran 5109 avmnuth vieaen levey uaverasvausemuaiindy q Alifuiussuiewdn wlsl
sufanusmsvaUsemuunalvg Wy dhe masruiethdu viseresraUsemulszneureadou
Wusy
9gns K = 0.40 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So

4.2 UBIATTVAUTIIUSINUIMEN  Waeia 91AnsAaunImaSLaNYRAR s 9 7
Aeatiluuinnassdniwionassszuieth emuauszduvieuinadh 16un viedwindiun vie
syuneth Uﬁ:@ixmaﬁ;’] 91A158mn visaenuavermsTaUsENLTndY 4 fifluuszureduelsl
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sufanuemstaUszusuaivg 1wy dhemesruisidu vseormsvalsniulseneuteadou
Wusu
Tdges K =0.35 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So

4.3 91UUTUSEUTE TRASHRACK waz STEEL LINER vianefis U1ussunewan La3as
n¥uuarlasson 5909 BULK HEAD GATE wazaumewmsn
ldgns K = 0.35 + 0.20 It/lo + 0.45 Gt/Go

4.4 URENIETUABUNGA WAZ ANCHOR BAR wineds wanduilldiasulununeunis
WamMaN ANCHOR BAR waea1url1e meszunethdu wiseimsvasenulsenavveadou Sl
é’mumumaﬂqi'mLawwmumé‘ﬂﬁ&ﬂéﬂmﬁ"u
logns K =0.25 + 0.15 It/lo + 0.60 St/So

4.5 uasuninlistumdnuazasuninaianass v NuAsUNIAESIENTIV
ALY UNENDBNLILENFILIAIMINYBINUENY MesEUIEINAY  WieeIAsTaUsEmuUsENaY
yoadou Faildyausndeamzaunounindenaniitiy
l4gns K = 0.40 + 0.15 It/lo + 0.25 Ct/Co + 0.20 Mt/Mo

4.6 srng vanefis maewdesisdaiensuunglulivenndn 48 fadwns Tududu
Funvdeiufiunnin iledndntiyu uarlirufanudouususunnemTsaUsENIu IUULALe1ANS
#3 9 Taensdndainyu
dgns K = 0.40 + 0.20 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo

4.7 aﬁuﬁﬂﬁﬂﬁ'\‘gu ﬁwé’ﬂamﬁmuﬂmﬁw%am TanzsaTuusiidsuuamy
dilsnmvesdiuifinsemsmnduddnvity ludeuiidsnumasnafuiiouillasenaussian
vaaail 5 euszuvastsaUlng

5.1 91U279%8 AC wag PVC

5.1.1 ’Lurrsm‘iﬁé’i'l%"mLﬁuﬁé’ﬂmﬁaumﬁaqﬂﬂmﬁlﬁ

GGE K = 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 Tunsaifguhadiugfanmie AC uazwIagunsal
dgns K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 ACt/ACo
5.1.3 lunsaifguhadiuddanmwio PVC uazu3egunsal
ldgns K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 PVCt/PVCo

5.2 unsviawmdnmileauazsio HIGH DENSITY POLYETHYLENE
5.2.1 TunsaingiiradudfamvisuazuSegunsall
dges K = 0.40 + 0.10 It/lo + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.22 lunsafigSuiaduddamviemdnuiuiuasviegunsaiuazlvsiudenu
TRANSMISSION CONDUIT
ltgns K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.10 Et/Eo + 0.30 GIPt/GIPo
5.2.3 TunsdifgSuihadugdavavio HIGH DENSITY POLYETHYLENE uaswie

T4ams K = 0.50 + 0.10 [t/lo + 0.10 Mt/Mo + 0.30 PEt/PEo
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5.3 suuiulesruuglueddaiiuazaiu SECONDARY LINING

dgns K = 0.40 + 0.10 It/lo + 0.15 Et/Eo + 0.35 GIP/GIPo
54 41u319%8 PVC fiuAleAaunia
logns K = 030 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.05 St/So + 0.30
PVCt/PVCo
5.5 97U719vi@ PVC naunsie
l9gns K = 0.25 + 0.05 It/lo + 0.05 Mt/Mo + 0.65 PVCt/PVCo
5.6 uYiBMAN UHINZE
dgns K = 0.25 + 0.25 It/lo + 0.50 GIPt/GIPo

U

of =4 H v o c.i o as ar ar o as o .5 = a
fudsaniildamuumugasiidiudyaiuuuuiunmla daidulagnssnsiewidivg

K = ESCALATION FACTOR

It = swineduilnavhluvessemelufeuidausiazan

lo = ﬁ"nﬁmméu%lﬂﬂﬁ"'ﬂﬂmmﬂﬁxmﬂ'lmﬁauﬁ@mmmumﬂm

Ct = fadsnanduud Tudoufidanuusazon

Co - gisendwud TudeufiUawosaussian

Mt - duilentanreatns (Wsumdnuazduns) lufeuiidsnuusas e
Mo =  swiimentandeatns (sisamdnuasuns) lufeuiiUaveaaussian
St = gailsimuuan ludeufidsuusazng

So = guilsawmdn ludeufilagsaauasia

Gt - ilsmmanunuSeuTinasluysana Tudeufidsnuudazan

Go - e wanuueuiinaslulsang Tudeuiideeeauesien

At = gefismueaitant Tuieufidsnuudazan

Ao = gilseueaitayt ludoudUnvesausnen

Et - fisaesesdnsnawasusioe luieuiidnuusazae

Eo - giiseedesdnsnanazuiiee ludeuiilevenauesien

Ft - gilvenhfufwaviuds lufeuiidsnuuiazain

Fo - duilvathifufieavsuds lufeuliUaseaaussian

ACt - geiisemiedwudlediy Tudouidsnuusaznn

ACo = suilsawiedwusiledu Tudeuiilavonduasian

pvct = gwfisiamve PVC Tufouiidsnunsiazin

PVCo =  dmiisimmie PVC luieuiidageauasien

GPt = swilseviemanenudingd luieufidsnuusiasnn

GPo =  suilsamiamdnenvdingd ludeuiidagesaussan

PEt - gwflsmvie HIGH DENSITY POLYETHYLENE luifeufidssuusiassin
PEo - ¢wilsimvie HIGH DENSITY POLYETHYLENE luifeufiingesauesna

3-8



Feoulrdumezvesdyan

FBnsiurnildfudyyuuuuiunanld

1. Msfwna K ngasmudnuairauiy | Wlddeeivdnmianieaiives
sz lneldgueesd 2530 Wunasilunisiuam

2. M3 K dwmdunsdninuneahmaeussinnsvegludyyideaiu
srderuenArnuisadisuarUsuavlddaaunudnvasvesuiy LLaz’Lﬁ'aamﬂﬁaqﬁuqmﬁlﬁ
Avuall

3. msdnwaamna K fvualildiawmeaton 3 dumimndunsulaghiinsUoes
wayfvualminavduius (Wisuiieu) Widunaduianeu LLé’ﬁdﬂwaé’wﬂﬂgmﬁuﬁma%mﬁwﬁw
induS iy

4. “Lﬁ'ﬁ%'mmL‘&mﬁuﬁaaﬁmmﬂ"]mumﬂ'mﬂﬁé’%’u%’Nﬁﬂé’mﬂ,mpmnmﬁuﬁfiﬁwLﬁja
A1 K mmqmﬁw%’mmﬁaa%’wﬁu 1 luieufidsmeuanuianuasuuvasivand K Tuideulaves
sennna 4% il Teethianizdndiiu 4% indnnaludinrdeansnuuduinsd (agll
An 4% wsnl)

5. lunsaifigfuirslianansavimsneadddiudnadanusseznailudygn Inedu

= L

AUSURARYBIRFUTIN A1 K augnseing 4 agthanldlunisannudianulilde K veuieugaie

L7

muangdnyay) vie K veufeuiidaeuimuats ududine K laesiidosnd

6. MiTRuuiarnaliigrisnunguisildusasnanudyyilunou @
AuiuvioAnuanasdsaduuldrailenuirinaagneaing FaunAwanel K 184
Weufidwouaunaty 0 Wuilwiveuudr deduiuduiuldliveiarunnasdeanisduiu

dunauUszun

3-9



Seulviwmnzvesdya

IN. 14 NUIFDIUIDILATNTTBEY

AN, 14.7 50153 8RY

nsiedunnudeulawiedeyani m‘m‘s:muﬂ‘mzmaxﬁiw‘LﬁLLdﬁ%’U?ﬁwﬂuﬁwmﬁﬁ
wanidu (Drafts) visadiavassuimslungammumuas wislaenisleutudnnddudnsuinsvesy
Suthaduanaiuum sufiseyludnyan

ﬁaﬁﬁ%’u%’wmnauﬁuﬁ%’umwL‘éwﬁhﬁﬁmﬁEJw%aﬂ'm%ﬂﬁi'uim?'imﬁ’umﬂauﬁ
sumsdeniiuasiuseslyiinmstRusnanansnuiulenlunndy 4 swtBudsuiunis
warlidayafiunsUssiuasasuarsuiasgliuinsniuiuseunissieiu mdud/uins lay
BmslaududUgiRudinsuics eamsussluavanynusems

musuJuraInIeNTINIaas §ueniadiudnagdesdneAniieing q yanua M3

UszUuasvanaaydeanizaByaniiu (VAT) Wikngsudng

3-10



WuIN 4

S18N15a2128AUTZNDULLUULNULAL



J78N15ALLAUAUTENDULUULRLLALY

HRUIR 4
a a a
318N1582L28AUITLNDURUULNHLAN
R
%9 i)
uni w. 2 N15AUANIY
W.250.  MIAunInesns 35ms wadeulunsldmiesassening 4-1

msdanainasnling assyunsiiiianseusenisanesluaiiui
NIINNIUATUATIIMNAUIAIIBIUTIMTG

w250 AISMRURNIAsMs 35ms wasteulunisldRaesassening 4-1
msgenasnassyUlng aﬂﬁﬁmﬁﬂﬂﬁﬁﬁmaﬂixmﬁam‘miwﬂummﬁuﬁ
NFANNUYNUATUAIURINAUIAEBIUTHMNG

W.259  MSAIMuaNInsn1s 1803 wasiieulunsnasiaUssUinuuuan sy 4-3
1AS9U18MY5T5UYIR YosdtnUAMENTIHAITMAUNAIY (Fnaiu naw.)

W. 2.16 SuAnafead sdmiuuINvieT e 4-5

W. 217  msesvgsvanmaieluvelaeldndas CCTV (Closed-Circuit Television) 4-5

unil . 9 uneadIvislsznlaglidaunsasiu

W.9.3.2 0. szuumuaumsvinniluszeslng wagseuumuauwn 4-7
W.9.33  vieau

(3) vievaanmoundn Seuldvieuszuwmdnmiles 4-7

(@) viepeunInmauwEniisl Lining Wiuvieuszlmdnmilen 4-7
W.9.3.4  Uosuuazuaiu 4-8
. 939 enansiiuiaua 4-8
W. 9.3.10  mMsUsEnuAmIN 4-9
. 9.5 mMazdIvRudmsUUneaieIwsUszi lnilagluyalasomiu 4-10

UM W. 10 A13719%8 N1SNAEAUYID WaznIsaneiagindalsa

W10.2.2 0 madenluauy 4-12

W.107.4  enuSuiiaveuvesiuinlunsvihanuazen wazahidelsn 4-12
aeluvieduszun

N.10.9 seazdenatasinUnastnuuuldady Ultrasonic wiasinda 4-12

%.10.10.1 FwazduanTinuiuuy Electromagnetic aUNsndinwsaiu Pressure Sensor  4-16
gunsalamiauasmuaunAauy (RTU) seuulnih sevsvuudieansuasgunsaldiumu



18N IaZ8AUTENDULUULRLLAL

WU 4
S18N15a2LYAUTLNDULUULNALAL
GRETY
#98 WU
%.10.10.2 MsAnGs ELECTROMAGNETIC FLOWMETER wazgunsaiitisades 4-20

AM3UIEUU DMA

Ui W. 13 N15YDULBUAUY 9T IN1ENENDUN autune)l uazauldl

. 13.3.3 MIWOURITINDT u,asa”m'ia&UT,nﬂﬁ'agjn'1ﬂ1ﬁnniﬂau;«1u@LLafuaqnwmwma 4-21
W. 13.3.4 Msdndonnuunouninvaaenyy dmsununaviesieh 4-21
W. 13.3.5 M3dngonauuAsunInLuy Full-Depth Repair 4-21
W, 13.4.1 m‘sﬁaa%wa%uﬁugwuazﬁﬁguiaqﬁuﬁ’nwmlwémqE‘f’w%'m'mmma%'wfw 4-22
w. 13.7.1 msnauvdwied miunueaseinesesiansrlununmedieh 4-22

unit w. 17 audasadelunisineu
Ww. 17.1 n. AuvasasslunisiiauvsyssUnguuum e Ausianunuay 4-23
(ASBESTOS CEMENT PRESSURE PIPE (via AC)) '



UANTALLANRUSENDURUULTNILAL

®un 4
$18N158228AUTENDULUULNNLAY

sremsanSeaUsynousuuiuiui udesmuniuiuiinsensandentszney
wunureaieesdyy il ivfunludermundiudul snfuauieduiuasiunlunensaziden
Usznauwuununeadeiinededdaeiisdudisnes “n” thwih

Tunn 9 nsdd nsneadegsesdniumsmadeivunlusenisazidenUsznouLuuay
feadeesdyguarsensasdaussnauwuuiiuiuwelud

UNA . 2
N13AUANINY

o =i -l:i = i [l
W. 2.5 A. NMTNIRUANINTNIT I5NT LLEISNE‘U‘L‘Hﬂ'ﬁI{fN'JQi’l"il"i'iﬁ‘lﬂ"ls‘lﬂﬁi%ﬂﬂﬂ%qﬂﬂﬂﬁﬂi%mﬂﬂ
=i ] & o & =
mmsa&ﬂm‘swwanizmmam‘m'iwﬂuwﬂwuwn‘;amwumuﬂmammmﬁmaLuaaﬂﬁmmm

v 2

i o ] d i as -t = ' r_?l‘ [
uaﬂmﬂgmmumu%m'ﬁ‘umﬂuamwu Q‘sum\&mawgummmﬂg‘im‘u&mmalﬂuamu
LASIATA
i v

oo a =4 o =) L) :4 ﬁl o 1
1. A%udnaazdasdnnuandnus s iun15a7875 U AN aLAAIAILAUIVDIIIUIIN

9

-3

o £r= R = o !

nsudulauisgafiasdesdugaiiasinnisneadns ndeudarhdneuseniadng q Tidaumuiideni
Ussmeuagiisnaunuiidmihiieuaueusivue fadaly u vinaanuiideains uazeziegua
SwliliRansdsmeviaifansaudeuvestennuiiussmanaensssznananeaina

2. §uiasfesdarunuufiReu duneu suaiuiifesldnu steznainisie
Tnsiangludiuvesusnaiiinansenusenisasasiavazdeaauedirirlildsuamuiiureunou
Adiunsneasnsegatey 15 LLaszﬁwaﬁmﬁaﬁwLuwiﬁﬁwmﬁuﬁﬁaqmm NBIUYYINIIAITI
unsUaLazTSeanliTiefiiienistssaununusuudlid gvinmsasas

lunsdifigsuishianmsadudumsaausulfiinudidmunll §idraiuingiuis
nsgyinsant enavildtinansgnusenisasasun girdssndisnfunisunu laedsuinazdesesn
Guenldrglunmssiunisimun w%aé’*iﬁwmwaﬂLﬁﬂé’tygyﬁmﬁaﬁlﬁw%@mﬁaﬁﬁw%{ﬁaﬂﬁht,ﬁama
3u 9 e

3. ffuhasfosduieanuayainlunsanasieninnsnoaiiwasnia wagdzdes
Aasaaiosmunensasas dygaulesiudunesne q Wgnsewnungvine sudeudevefuream
51913 Paensumdmaniminnuasanusznslneasanin

swaviBeamsinsunismmsuardyaialiiiulunufinugnssunistesiugdade
wimaldivualily sudevidronsiasuniemansuardgaadmiunisinadimenauunazny
asnsyUlnavammieswnsuayigiamng’

1unﬁﬁﬁ%’uﬁwl&iﬁwaﬁumwmmm’[uﬂmwﬁa ﬁg’dwﬁnaﬁﬁw%ﬁamaamﬁdwL‘&urﬁhmu
mmﬁ'ﬁuumﬂlfdaulﬁ%uﬂ’iﬂﬁ%'uﬁﬁwsﬁwLﬁuﬂﬂﬂﬁﬁ'}uﬁ%au%'aa i]mﬁ&%’h%’lﬁ‘éﬂ%%m‘ﬁ’lﬁ’]LﬁUﬂ’l‘iLmuIﬂfJ
Q’%’U%’N%ﬁaaaaﬂﬁuﬁw’L%’aiw”Lumsﬁmﬁunﬁﬁg@wm vieriiaiAvESundndevnedu q e

a-1



$18N1582B8AUIENDURUULNLLAL

m‘savl,aw%aq@L’a'u?aﬁ'c’i%’u%’wﬁamvﬁuﬁa{]mﬁuaﬁ’ﬁmw‘%aﬂﬁumwLLavmm
devnelunisneaing mumqmaa‘suwwammmamemaaummwiaﬂaumw uaw AULEEMIEANY 9
aummmmwaaumaumma WIIEnnTazIaEn e iuAsnsTRIRanana il lmmummmavwsa
nfuRsETeE mwmmmmﬁwma {31979 vseyaRanEuanima

4. fFuisasdosmunuanuiifuinedrneilalddeyssansamuazaudiung Tu
s“m'"mm‘sﬁqmuﬁ%’uﬁwwﬁm%’@'ﬁﬁﬁﬁwuL‘f;luﬁmﬂs%'qﬁ'mw.ﬁunmﬁmﬁmmmm AAUANIIY
mna'rmvmmn,ﬂumuwusﬂmwava"wwmnﬁfiﬁn mdwTeruugiinia 4 MlFudaungunuglasuiey
$runatiy ’memﬂumawsamLLuvumlmmLsaamemw a3 Lmammmu@umuuuvmmmﬂu
wildeuazdadldzuauiurauaingindng m'sl,ﬂaaumm@Lmeqgmuqumu‘twmsmﬂm winlale
JumuUBUIINEINAeNeY

m'\mmawﬁm}ma’tmﬂaaummmusﬂmwaummwu TnsudatuniadsludeFuing
LagHIUTeaE mmmmﬁmaaumﬂmawau T,malua'mmummLwammﬂmaammﬂaummu’mﬂmm

5. ggi‘uaNq:maﬁumﬂuauummmmmam‘imqmaa‘mawLﬂﬂwummnuaqmmi%ﬂbﬁ i
ﬁwaﬂiwuﬁ’uﬂmmmﬁﬂﬁﬁw';a uvansndausueiiduressnynisuazenanyusuinINg
N3enTeRTUIN liinaslagadlandelagussanniaudanaiy

’L‘uﬂ'zzwwmmmsﬂmsmawwmmmmmﬂa’:ﬂmiiﬂﬂau 3udnagseswnlttunionss
w1m?u‘sguwfdamwm'ﬂuwmmﬂuu’hﬁu‘mﬂaumamwmmmmaﬂmam mﬂmumqmmaamaumm*ﬂu
sufluns wsefindadiuingsuiansgyihnisand mqmmumnmLuumimﬂammu‘l}ﬂammm Fo4
soniuenlddnelunisiivamn mamwmamwamanammmNLaaﬂlmWiammuawmaﬂmmwwau q
8

6. AanssngUlnasing q AfavIaNTsARas wiaazinisfasslng wazdinaiu
$1udusowalinnisasnastang ’Lﬁsﬂ’%’u%’wﬁunﬁaﬁ':iﬁwamm.ﬂumaﬁwdé’nmdauﬁuﬁumﬁadw
ey 5 U mamwwmlmwmsmmmmm AUYD9Y24287 SEEEANTIIzYiINsTANITAINRT WAy
UssanunurenuiiiennvinsnuiAeides  wianassnduiusliussaauldmaunisdonag o
devandsansldnisesasuinmudanan

’LuﬂﬁfﬁﬁEj’i’}a‘]"wLﬁuaumﬂﬁﬁmﬁﬁﬂﬂﬁﬁrzwﬁ'amﬂ ielFanunsadiunisiaedng
simduardnansynusen1sanasvesian wasliuddiiiudmsudramdiliiesndt 15 Fuudg
Suiansdoddrrusiiesiau fiRnumuuunuiigihdesivundunsianeasids

7. fFuineideygi I‘imwﬁ"m'm‘m%aaﬂniﬂimsﬂ'aa%"1W%am‘mamaauﬁméaﬁm
mummuium'tvmm'mnﬁamwaw'ﬁwﬁwuua LeTUN UL way Lmnaﬂmuummuma

siaufiuniasle wdadld m'smmma YIUNTNUE © ﬂn'zmminaamlamsftumnmwmuummmu

8. ﬁm‘smamﬂaaﬁwmaamwmLﬂumaﬂ-ﬁ iy Funse Adndudeanssuumarin §5u
Fdeadavinrenldlaslifnunenisdyasiunn mummlm‘suaum'mf]ﬂmr,]amummaawumawm
A5uinadipaniatdestuliliau nse Au maaaﬂnaa'mauq ﬁﬂﬂﬂﬂﬂ'ﬂﬂ’]‘iﬁ]‘i’]%LLﬁ”WﬁE]%']E)'i“‘U’]EJu'l
Wusuwn uay mmmmwuummu‘tmwmammim f1 mwmuma:1Tuq]ﬁmsunaﬂmﬂmwumnm
MsaT19sLaesTuethlvunaulne laldn g,

9. mwmﬁu%’aawﬁﬂﬁﬂuuﬁamaLﬁﬁﬂqm&u Fivdedasiiliunmsdaviiunsiudy
F1m5711 Ingn1snen Sheet pile wionmduliuiumunliliinenudemesenuneaiiuasdsdu q

4-2



18N5aELDERUTYNOULUULNILGY

detloafunmyn uasAuiigniuandediinesgna inamas uasfosuieniely 24 $alua Tunsalinlail
anuiinedligsudesudanisvudreluiiud s TnsagdesduiunsTiiaiaseuiesrounan 05.00 u.
MY WAYN1IYATBIRUUTIUEINIGITINT HTUABITAVUALIY fupeuswaziBen mevhauausli
frindhadureuneu wardemailuszpsmesnimeaumsliduiusfunsiidumstusioly vy
$ayesesiusrufumiuddutasmsyaiumaienviemadiin fiuiseedesdamusunanvie
Tandulaysesiiyeliivanguanunsasinule mngFuiishisnadamusiuviniseTanlayldnelu 6 i
TuuGuye waghifimsujiFdeiesiu {iudedasudanmsnavssshudenou

10. msdeuuenysy WsTngiizenousan shudlifiudinesiifunisiinuanemis
fyas fsuindesiansvudelulivuuinuneas il visdleessdesiuiunsiiadaiouionneu
1381 05.00 U. A7

1. yudeatavdederludndilunouninuionouninaiuminiideshanluiuii
a9sluvinaiivunansasaswuudy §iudeeddnsunianauaiauszianaouninudeiag
aigindldimualilusemsussneuuutlunslivhmstesauuneazovin lameiidemaelufizesas

12. foundelusgninsiiunisneadns mihileauauauersdiligiuietuas
Muazdsaveaunnnsiienulasaielunisviay wiensdaszuunseses sashnisneadiuy
fn3a5193 Winndudunisdndavieiommesnuieainy dwihiirusuauiianslieyg el
vhawedissiumsvhauldiuilunsdfivsnginnesmssndidlivilndavielivangas

W. 25 ¥. NSARUANIATNTS 33M15 wavkeulvlunisnwisuszundhunuivaszuulaseineiig
§55UUNH VOIANNNIIUANMZNTIUNTAINUNINITWNANIY (F11N1U NNW.)
TunsieadnnmieUsziuazauiieatesiunsnwietuuuaenseuulassefng
s535um7 fFuirefesufidnwieulslunsdfiunslusssuulasanefnesssued (szuvdsing
5I5UYNR LALITUUINMUNLAYETIUYIR) VOIEIUNIU NNN. BEIUATIATA
Q’%’U%‘l’ﬁaﬁm%’uﬁwﬂuﬁaﬁﬂﬁﬁhaﬁlﬁ@?ﬁumﬂmiﬁﬂ dunsmudeulveyyinves
A1 nan. warlunsdifinsnoadadenisaudunislulunssuu fanann ﬁﬂﬁﬁ@mma’amma
inUIﬂ'iG‘U’WEJﬂ’lfdﬁ‘i‘ill‘mﬂLLau‘wTWHﬁu@ﬂiﬂlﬂﬂ‘ih’]mﬂﬂﬂﬂﬂﬂm Up. wammumac’ﬂwmﬁu Uﬂﬂﬁ‘ﬂﬁ’m
wmuuauaunmaam muwmaawm«aawm’lﬁmwmaamaaummmm13uu VarudeeseTinuay
Ay sufienuidsynesoilieaiiiady Wy AUy omdmauny andelanialunisi
g3t Tuisenuianisiueiyuazunsiiindy wazdosindunsuilaliegluanmiu Tnegiud
WudsuRnyeualdinglunsatiunisunlulvegluaniwisy
shathadeni deulvlunsmeueygevesdinay now, ffwialuil
1. GeulvnsuiBuaunisneadns
i Q’maaympmﬁm%’ﬂ%wammz?ﬁm'ﬁriaa%"]ﬂusmamﬁﬂ@ LazHIlATIATIINS
Aaredeasvamhsuguosygyn dwiuldlunisiesslunsdlifinmmnanidu
1.2 Q’maaqﬁmmﬁmﬁwm‘aﬂssLiumma"aaluueiamxumawﬁﬁ'ﬁmu %38 Job Safety
Analysis (JSA) wazweasnnsnisanaudediegluinasineensuls

4-3



IUASELLUAUTENDULUULNLLAY

1.3 fuosygnasesUszquianiu Usm. isuunhiinnuuasrisnisusyauau s
Fureseazdenitnisneadeuarannsnisanaisndessing 4 wldniseensuain Uan. drdinanw
Uaonseiiganasoviefinesssua

14 duosygiadosudaiivuanisaniua T dan. navdrmdbidesndn 1
dunm

1.5 gufjifourefresugadeddsunseusivwnuauasaiean Uan.

1.6 ABUNISNDAIN HUaYy INFBYiINIINTINABUN I ILMLLLLIYIBIAYAINANYDY
viefineg pasauurfiagshnisdeadtednadmils neldnsauaueuees van. wwelunistudu Tae
Tufindumisuuviouazanuandsnanadluuuunesud Unv. fvus wazdeslasunissauiuan
Wmhives Uan. Tasmsasnuseusulusuunesusiendn

1.7 Uitmiinisesisasumiumianuavieuazaminvesvisnanaiasesely
578157 Usw. Bauuudy (Approved Contractor/Sub Contractor List) $audie 35n15lunisnsivaey
43815909 Usm. vi3esmsduildsunseeusuain v, ui

1.8 lunsdifinanisasvaeusiumisuazaudnviefing uandaluarnanildluns
ponuuy Foauflaniseanuuuiieliliinsansenuseviefeiddy

2. Roulvszwinmsneadns

2.1 noudisidunshuanssuulasenefiess suye JueayymiesinnuszuuLe
ougalunIsviaIu (Work  Permit) was Usm. tieveaygyislunssianu (Work  Permit) 91n Uam.
arvtihegaes 1 Ju

2.2 mymlunvlunszuun sesegaelinismualiues Uan.

23 giuivssandunisiiganuseinseimiandnuinigiuaina wasujusnnu
Wz IVURYYANITUILNDUAINIINEGIU W.A.2550 w.‘i.uama%uLLas%'ﬂm?}zume‘ﬁLLmﬁau N.A.2535
suflengranedu q Miedos

2.4 Tusgwinssuiiuaiu mnwuinfigunsaiusenauresszuulasatneinesssuy i
ethatu dhefeu gunsalusznausyuu Cathodic Protection (CP) AiRwanan1sAiliunuyedgve
aunn freaynnvgdedldiuanuiureuain Yan. roudwsannsandeudresumivesgunsl
Usnaudananls Tnerldiefiintudumiuiuinveuvesueoyym

25 wilnau Uan. aunsedsuuntas wily niessfumsduiunslufiuiiniesio
sruulpssnefnessaunfienutasndevessuulaseinefinesssund lneduosygmasiiunies
andemela o Lila

3. Geuluilemsnoataada

3.1 guesyyndodudanioudsdnursisnunisaniunu suaLUUReaia uaz
lonansay 9 Mieatedl Uan. Wediiunsneaiaudaiata

3.2 @:mam‘éﬁywﬁmﬁuamwﬁumm‘umwm Thtanmmilounialndifssivanin
fuiineuiaesiiunsnoadne vail Audasiosuds Uan. Sunsudmuaudaiaiaaimihedies 1 Ju
dielk Uoam. Whemnaeuauiisuiesvesituiivdnaats

33 wufdudisiadeniedidulafiensneliindunsiedessutlasnefing
§ITUYR



SUNTALLEBAUTENDURUULNALAL

4. enuuiareuvasaiunslumseuy
4.1 Tunsdiinsneadavienssndunisiunssuus fnan dldineudeme
sesruulpssteisssmRuasnindaudulaluinadindgnues Unn. wansevusedlifing yaaai
@ uvuLaTAIInden s}jmaa'tgzgnmﬁaa%’uﬁwauwi%’mmLﬁamaé'ut,ﬁﬂmﬂm'ﬂfu saanudenesie
FInuaznindau sudimmdsmeseidesiietu wu suiusyarsdemameuny dndelentalu
msvhgsfia Tudsrnsiiameuaguasurisiiety wardesiilunsudllfegluanimiu nedve
sy nluisuiaveumidiiglunisdiiumsudlaliiegluanmiau
4.2 fueaygasesiuiinreulumsthysinmitneaievesueeygyeliegluanin
ufsdeuuslunsdifidsioadedandndrgudons lnofuosygneeadufiulinveualdaelums
Treinwuardeuusudeneaiaiuiomn vail fueeygmliansedreinnudeneveddiioaing
mananadunauinnszuulassinefesssues
5. Qeuludu 9
51 Q’waaqmwmﬁwﬁﬂﬁmaaqmmw‘%amammﬁusﬂauaWﬂwmamwaa%’gua:mnsuuﬁuc]
MAgTewuingmneimun
5.2 dmsunsdanidufasie Gas Control Uav. Insfiwsi 0 3827 4399 viie 1540 maan
24 47Ta19
53 nseif Uan. fenusndudeddiuiluvinuiguesyginveulunievda vam,
voanuaAnsiiazlvifuesygnduiunsindeudieangunsel viedieatnila 4 meluunadngn
gonNiu Tnefiffveoygmazisenfesandomela q 910 Yam. il

W. 2.16 fvuanaieais Smivauevietiet

Tnevalununeatisliminlunanaisiu wilunsdReulunisnevayginvemiisnu
Wrweaiudl fvusliilunainansfiu waz/mie awanmasduaunliaunsevilalunainateiu
977 LU U1aE1ugIRINIIAN Uinaiiinisanasduds visuinadu 4 faouiineadrilidosuaely
NINAINGT sf{muﬂmmﬁ%w%ﬁazﬁqmﬂﬁﬁ%’u%"m%’ﬂﬁ’nmmwLa‘w1:1}%Lamﬁwﬁaadaa%‘w‘lunm
nansAu viienarsAvlutunga mIdsuutasnan ffudassesdniuasiauounuauligauauny
Wiureurauasilenaatis mswasuudasnadinandiuihifidndasSendesdndemeniovens
szgzaneaswludygile

W. 2.17 msaseaavanmnigluvielagldndas CCTV (Closed-Circuit Television)

f3udreasseadant ussu Yanaunsel tasesile wazinTosldang q iieldlunis
vdeulaTufinamanmneluviadsiouaduihgudnandugintt 400 uu. Fululneldndas cCTv
(Closed-Circuit Television) AapauuvieNNg

rouvhmsnaaauamduiludue §iuinsfesnaaevanmngluvie federie
wazauazeinnigluvie lagldndes CCTV  Tagazdoanvsinnisasinlimunzauiudediinves
\Adeaile uaraydesdununisnsnaeukazusruaunulivs warmilitesnin 3 u adhia
p3I9dBUIY MadvnaTIanuaINanUIn Ay ne viaiawTanle q agluve diuirevsdes
pyvasuanmatluvislmidnafmiimendmnilsdahemmavenduriedousnidelsn uenaini
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dwmunusuvieasunInESUWANTT Lining WuvieUsyunmdnviien Q’%’U%ﬁwsﬁaqmmaaw%nm’ia
savielnesauialiiiiuanudn-iestenslagldndss CCTV npundafiduvianiassisnaiasans
naed CCTV  wazgunsaliaIoaldnng 9 azdoslinalmifndsudeuls o aeluiduvie
LAZILHBINAAINALUU Real Time vuninaslukuunnd viinvessdouanianssezn1sveaduviann 9
1 wns lpes198991n nu. w3e Sta.  wven1Iavielicng mwilanazasadauautags (High
Resolution) FemuANdasIna Nz feiauA Wainsdnsensshluserinaindeundoudly was
sgdpsansatuiinamasiealulndfineaniannsadenglalagldlusunsa Windows Media Player
= - o oo . ) oo W ' W
v3olusunsudu q AissuuufiRns Windows 583U wailudayaddlimauszuunsmans
n&aa cCTV wdaudunuuiianunsavduldlaeseu (Pan and Tilt Camera) Asnsaluy
cJ BJ 174 i/ 1 = = o ot 1 ] I E‘E’
nsiefeuiveIndesavaedliliu 12 wes/ui dwsuvieruialvgnii 400 uu.auld
foyausznanuiidlinisuszuunswariomuadesdinaunimgndes asafuinguszasd
LAZANTAMLUIIUIRINTTUSEUUATHEDS Imaﬁ%’u%ﬁwzﬁamauaimasLﬁaﬂﬂﬁﬁ%ﬁuawmmxiwa:Liam
du 9 MfierfemimualidpiuaunuinsaivyeuieuN IA LU
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unil W. 9
i Fd ] » 1 =
NuneaTvialszilaslidesyasesdiu

W. 9.3.2 1. sTUUAIUANMIINUluszeslng uaTTEUUAIUANLLD

Wiagiuulaniasfssaunsoniuaunsvauiaznisandesausenlaluszeslng
ruynaesmuAsEstsagiiiniu neludesmuauazdesiiviineuananuz ey way
mM3durtefiddey Wy sunlwssiisflsuiusuarienudisivun wsaduniiiang wazusafilaly
mssuvieusiu wazagdesdissuumuauuuivesiiaglaslduaiawes Fapnsadudaszainszuuns
Sundsdmiuiuvie uazazfoanvasumugnisnouEunuduisluusariu ssuumuRuLLITewh
Wzazfesaunsouanmanivesssaiies nieutuiindeyaldlassnlu@ faauaunisviny
yasiizazseadugiiiuszaunisaluazaugiung dielinusurieaonudaiagasnuoulyd
AUA

W. 9.3.3 viesu
(3) vieUasnaaunsa Jeuldviouszurmanmiien
vievasnaeunindmivauduveassseadulumusnnsgiu BS 5911 Part 120 vi3e
snsgrusuiaduieeuiulaeilusaznewinsgiuiainssy n1suseliuasuas wuweu lunis
sanuuLvisUannAsunInagssaliimngiinnuianutngduiusesemsainme
nFInauuvisudIay ssiiviolidwmivisansvdeduitorislunsdusziogn
shetanmuiirvualiluiasgiu BS 5911 Part 120 49 7.61 (d) L9u Epoxy, Polyester Resin,
Polymer Latex Mortar %38 35m58uq muiifaauauanuiiuey
msUFuuwviesulurusihnsduviensdedldisus v iitesrausasvieuiiasiion Tnei
fasinuldseseslsiesnin 1,000 whwsmunaduinguinansewiewaniisevegnelu
fsuianenausiinisilestulagedevinnsusnuasisUssiilazasadluluve
vaenaaunin lliiAnmudemelususihmsaeavisWigaiuaunueyfineuBunuasnvieo
mevdsaninuaesvieuduadafiuinafeninisgavaieesinessenineviouss
uagvioUasnaouninsneYanoundurdsiiilinnsiasigs (Controlled Low Strength Material) Ju
vz 1 Wwes nnvatevieUasn 38mseagesiteiinan9zfeddsuauiiuyeuINgAIuAIILNDY
Anlumg
MENFIINNINASINYIDUAATT JzFpainIsagauYisuayyinANaYeInYionY
FoMuunYenIsUTEUATVIAN

1 = Lt :‘ . . ) =)

(@) vioppunIalasuwaniil Lining \WuvieUszunwanmien

vioraunIaasSumanidl Lining  1WuvieUsslwidnmilsrdmivausuvioasnazses

= o = = a a a
Wuluanuanasgiu BS 5911 Part 120 wiewmsgnudugaiuivansulaeniliuazneanmasguimngsy
=1 5 L = =3 =4 = &y e q‘j v 1

M3UsEUuATAANY WiLreu urazsasiiamanivilen (Steel Cylinder) 1UuR1tulu (Lining) waavie
yuaviesrsrymusavesiewdnuisaiiluiatulureie vewdnminduituluasdeaiuly
mudefmusdmsuviamanmileslusenisazdunviouaraunsaiuszln wavagdsaniiouilaniguen
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Wudsauieminuiledlday wazedevianieluie Liquid epoxy Aumadaiomdnmileiiiy
frdiluszdeadiulunuiiszyliluwuuuau vewdnmileilituintulussdedidudatumdniadly
Vieraunsm Tun1siuseenuUienaun3masLmandil Lining WuvieUssuwdnwide wsdlunisiu
VouazustLIINABUsNYieTLnardesulnelasiaisdniiduriersuniniaumanivinty diuvie
wiEnwiriifufitulussRinsaniifuemeanudungluldoud 8 ksc. uazavdesdiimnsgiioug
AMNT I YLTUTUTDITIBNTAIUIUGIY
Q‘%’U%’N%ﬁmﬁamiaﬁadmﬁL“T‘JuviamﬁnmﬁmﬁiLfiuﬁwsu’[,umwé’ammmﬁuﬁaLLa"'J
%% uavasdewgatavinapwindodelidi visliisnsduiimumumiliruiueey seadousszsesi
aundusdlaefiauinsesdeussdeivuavintuannunuiadvie ﬁaﬁﬁ%’m’]’ww:ﬁamamswaxLﬁaﬂ
seudenlSlunuunlauseassunnisieasna (Shop Drawings) uosviefuaensng mIvaasusasLion
aliSmaneasunuulaivhaneniu AWS D1.1/D1.1M:2002 AlsfueysiAangruauau Jaquazisms
AFlunmsgatesrisseninderenssesliumuiuseuandruquaunoudiiuns
Fudlvhnsavied miuindesyuundeduietislunsiy uuielddseaziden
MaeSENgiany ieisnseatingenglifaiuauanuiionsan wadldsummdureuangraunueu
e
m‘sﬂ%’uLLmﬁaé'fu’Luﬂuzuzﬁﬂmiﬁ’uﬁa’Lﬁné’uﬁugmmﬁﬁwmﬁﬁm szdpauiuludns i
laifiu 1:300 wiseneazannniimndesslfeenuuulilvannsausuld
MENdIRINMIneaiIIwisudalde awdewihnsnadeuiowasynANdzeInvion
JoiMuUATeINITUTEUILATUA

W. 9.3.4 UsAuuazuasu

Uadu-Uaiutzdesaaniuuiasmuauauneaing tagdmnsgianuinnudiung way
Usraunsallununeaisléfiu misenuuuasdosinnsanimutiunuduswedasadrotelusening
Msneads nmseuvie warluseninanslidau nstestudeneadradasseuliliiinanudeme ns
Joatuhliau sadsnsuiuugaunmaumndniu vaaesoaieaiielildfsaefivenlhidonuuldli
Ay 1:100 mslaslunnuiisduseinamsiuioazdoslifiu 0.005 WhwesszarAudnainseiu
Anuiszsuvewiofiazsy

W.9.3.9 Bna1sfBuLEUD

Q‘%’US'Lhm:fs‘faqtaua%’a;gaﬁmﬁnsialﬂiﬁﬁﬁmuﬂumuayﬁﬁaéwﬁaa 30 furouduay
FUNDADA

(1) enasuanaUsyaun1sallun1sesnkuy wasAsasauiurieasnaEsudng vie
f5udnerae Usznaude Felasams anuiuazienanstiudy medeypanslumsesnuuuuazaiugy
muﬁﬁmmimm‘ﬁwmszLa:ﬂs:aum'iﬂimﬁ%’wawmamﬂmq@}’%’ué’ﬂa

(2) TUMTANIMLAZLULLUANS8aLIBEANTINDAI N (Shop Drawings) LaAIvUIn
AMSLEsUmaN Y050 WaYTIEAIILARNY 9 TDVIDRU

(3) T1MTAUINLATLULLUAUTITAZIBEANIIABATN (Shop Drawings) WARITUIA
MsLESMEN Fumis Tumeuuariinsneadns killave uavsieaviBensinan vesiadu-Usiu
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@ Yeyareandeavesinanzuaznaissfiainiedlilunuduvieasn 1 svuvualused
Foadlutesu wiussiRndslutiananevie (Intermediate Jack) szuumanauiiataelunisnu uazszuy
MIATUANILT
(5) enasuarsUnmsazdeanisinwisuatedisnedduarisnsld Uszneume
wiadlouarisnislunsuuiueen mIvuRuis 33nsdeevie (nsdivendluvievasn) 3nmslesiufiavie
Lil¥Ananudsveluszrinansneaine msieadsveru-Usiu msfasaulussiure n1sddewia
ANSYNYENINNSISRSUS TN seassUasu-Uadu sy
(6) wHuNIAasa uartumeuNssaduRLieasn SIuRIN1INTI9TR wagnIs
SAMILUILAE TEAUYIDAUADN
(7) uwudmduduilefuaniunsaifioafintuld v
(7.1) awdsmeiiAnguiulassadveaios wasisnisudly
(7.2) WHILAZSTAUAIMARDY WaYISMIALMLILALTEAU
(7.3) Asfianamiiiene wagdsnisudle
(7.0) wReslaindeslidrgademe wasmsgouua
(7.5 MINIAFT UATNITYARIVDIRIGIU
TuusazfugSudesdesddfeyansinuligauaununsu uazasdesdsseauagy
nﬁ'iﬁwmﬁgwmlﬁﬂﬂwﬂm’mm&ﬂ,u 21 Fu vdniadedunusurisaonluusazdie
f5uinardosdansnuasunanuduvieasaluniasiduns Iiheeenuuuszuuie
N13UsEUUATYAIN U 3 49 Tunsdaeunuedagarievendundy 1

W. 9.3.10 MIUTEAUAMANW

vieduazdadlifunisasindeuuarnaaeunanasguililunswdaviedus Tnod
dmthiannewmsgdmnssy msussduasvaradugnivauaua diuinsasdeosdwmanisvaasy
warludusesmaikuAIiuTaUIINNBIRSEIARMINST NsUssdumAsuadawds Wigauauunieu
Sunuiuvieasn uanmﬂf‘jﬁg’%’uﬁqmsﬁ?ﬁ'aa'ei"lmarmua:mnuaﬁumism’bﬁ’a}'wam'*m q lunsmsiaasu
uasvadeUeiiviedy

nMsvudaznIsadsiearfasnseviineanusedaseds ieteaiuliiliiAnaana
demeunsvie winvievieulaléurnuidemaiuninunesgiudimus Fudivievieudsnananldau
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W. 9.5 MIzdRfudmiununeaivvisyszu lnilagiSliynidndeiu
9.5.1 ANWMZITY

Hunmsanzua/mieldmaiindu q lunsdmetuiuuinauunneietsyul welildunds
Snuarduputmauni wasnisiasuwlamiauuisu Juisanelunisiingldesnuuy viadnw
madulgiinaeans eulsslevdsenisneatrnnaieussin
9.5.2 FMUMLUAZANNAN VBINANRITETIT
(1) AUNUIVBINAUNE

fmualiiangdrmannszey 500 wns wienuiidivunliluwuuwaunienuiigaiunueu
AU Tﬂa'l.uwﬁﬂm&ﬂ1'3ﬁadﬁwqmmzﬁ'ﬁwaéwﬁaa‘luu‘%nmﬁaﬁ

1) agméméfuimqmi

2) ﬁ;ﬂﬁmmq

3) yadugalATINTg
(2) AUANVDIVIAUIAY

ynviauIrdTItuRuFeneney luuudddaglinelifnmudemesedneatraldau
duldun grusineras vewnvesansisyulnedy q mnudnvemguianzudazvausedhidesndt 15
wRs 1nedneInsEAuRI9TI/MVILAY
9.5.3 MstaNzdITIRTURL uazNISiUAI8E1

MsigdsIatuiy aunsaldiinisienslagainu (Auger Boring), NMs@adna (Wash Boring)
w3an13uyu (Rotary Drilling) Tngnsianzdsatuiuensldvie Casing wia Bentonite Slurry %78
Uoatumstamaneesmqu

nsiiufegafiunsEnIn (Undisturbed Sample) 9zd sadulumuunnsgiu ASTM D-1587
Standard Practice for Thin-Walled Tube Sampling of Soils for Geotechnical Purposes ynsges
mudn 1.50 was lutuiuiiidnvasduiuniedeuiiudaunan laldnszuenifiusegania
Ns¥UBNUMN (Thin Wall Tube)
9.5.4 n1IVAEaU
(1) mneasuAuauURauluauny

A1SMAEOU Vane  Shear  Test iunsnagsunieniidifunsadounuulisyunein
(Undrained Shear Strength, Su) Tuanmsssumausimainmsnsgnunseiiisuselassaseiu vinlaene
Tuiinaslulutuiuiisosnimsuen Shear Strength s nduiadaniasdsdsusedndrfufuweduie
wdwhmamuluialidnuafuaunineenaindu (failure) theniislsigegauma Undrained Shear
Strength, Su nMInadeudzdoudulunuuInggIu ASTM D2573 Standard Test Method for Field
Vane Shear Test in Cohesive Soil

AINAADU Standard Penetration Test (SPT) WuN13509nVAaeIInIgIL N1INAdeU
fiunislufunisiiumetadaenszuendt Tnadlanguesyduiideanimsuannuudaus
ﬂﬁxvarm"mzQnmanaalﬂiuﬁmﬁaﬁf@ﬁwuaum%&lumwaﬂLﬁ@lﬁﬂiwammmm’[,w&qa 12 ﬁaqﬂﬁwsﬁ&
WuA1 Standard Penetration Resistance (N-Value) iwﬂamﬁmﬁqmum%m’aﬂm (blows/foot) N3
naaouazsaululunuungigiu ASTM D1586 Standard Test Method for Standard Penetration
Test (SPT) and Split-Barrel Sampling of Soils
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(2) mManeaaulurealfunnis

a i = n a Qe al i
FIBENAUAIEN N (Undisturbed Sample) 239Nl magaumAMENUANUZIU INBLUA
wavostuAUliTALLTULAZINeAN1T198Y kAN IATIZATISENaUMENISIRdaURIRBlUL

nIvagdauy NOADUAIUNINTIIU ASTM

AvednsuseveU3unes ASTM D2216 (Standard Test Methods for

(Total Unit Weight) Laboratory Determination of Water (Moisture)

mm%umm%’mmmawmﬁ Content of Soil and Rock by Mass)

(Natural Water Content)

N1INAABUTAUDALADSLUDSN ASTM D4318 (Standard Test Methods for

(ATTERBERG'S LIMITS) Liquid Limit, Plastic Limit, and Plasticity Index
of Soils)

AUENTUNIZVDATIARY ASTM D854 (Standard Test Methods for

(Specific Gravity of Soil) Specific Gravity of Soil Solids by Water
Pycnometer)

Massuusuaoulaen1sonsakuudasy ASTM D2166 (Standard Test Method for

(Unconfined Compression Test) Unconfined Compressive Strength of

Cohesive Soil)

9.5.5 $14TUNANITHINZATITAY
Hiudavdesdinenunanmsinzdinanulugueuugidauenas uagliddeya (Digital File)
$muegsay 3 Yalifauaununsusuuneainme wastzfonihdeyanmsianzdrsiafuuans
Usznoulu As-Built Drawings e
feyananisianzdrsiafuagseszneume
1. swandunvedlasinis Usenoudiedelasenis aniuiinalasents vunsaavguiaie
FumaurdTn seAulvazda seiuildiulunguanfisuannsedulin
Vax AVPABU IFINTERTITTUIBWANINAADY Fudeulivihnisedsaduiu
2. uansdnuwarvsItuRY (Soils description)
3, LLamLLmUé’rgé’nmiﬂa&%uﬁu (Soil profile)
4. uansnudnuosduiu ﬁlﬁﬁﬂmnﬁué‘f';aa'wﬁuﬁmmﬂ'ﬁ::ﬁwﬂﬂwqma1xﬂuﬁa§uqmm31m§ﬂ
VLY
5. wansdnuarISnsiufieteiy wasusuie ey
6. uansARnAwEal (Liquid Limit), Adawatadn (Plastic Limit), dwHianuwmileivesiu
(Plasticity Index) LazAUSnamuiuluduusarunmdsumLEn
7. uwansmidaiuusadeuvasiunulilsruieh issuanudne 4 Mlaenismaaeuse
38 Vane shear test wag Unconfined Compression Test
8. WandA1 SPT (Standard penetration test)
9. wansrmhstminvesiulenuasmeiminfuss
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unil w. 10
157198 NsMadeLYie wazn1sdneiesinidelsn

.10.2.2 n. nMsidexluauu

nsesFonramounszdagdealvuainiua s nvie
W. 10.7.4 aNuTuRnYauvaswiudNlunsinamdazen wazsndelsaneluvietusyun

lunisneaiinivieyszln vasngsuinaladniunisnaaauve yhanuazerauarendelsa

meluvieiireadrslmi warvssaudhfuvioduuds wnvzdetmuiiussudanuguiuiaainds
anUsnannviefinalvsdaudayan Q’%’uﬁ’m%ﬁawﬂiﬁmLﬁamaﬁ'@ﬁ

1. Arthussaiidesssuneiianasnanuenvsidazidunis safuuiinaiises
suneiislutnaiiiaiu Tudhsiitmundmiunsharuaventvasioysss

2. ﬁhﬂ%’mﬂmmnﬁﬂﬁ;ﬂ%ﬁﬂq@ﬁsm3'mﬁ'aﬁa‘Luﬂmmwﬁ‘wﬂwﬂ"n,i‘}ua]“m’auf\‘mﬁ'wm
Soanila (19) vesinuludumeiiduameiviliigu

Asuinedandissgniinnsaninelaenisinazuuusanulumsiiiunuanudeiunves
MMsUsEUIUATRA6E

G il ¥ o . = K
. 10.9 swazduaasasiausuiasuinuuldaau Ultrasonic wSaufinge
1. YULIAVBIEY

v W £ @ = @ = & o : w < <

H3uisazdesianiaiesiausunasuuuuldndu Ultrasonic w3eu 7ag wsesdie uay
gunsalduq Mifetes Andunsinauniesiny uuviewun @ 600 uu. fis 2100 3y, & ALAUINLENS
Tuwuumuden wazavsealulunmuseaydeamaluil

i\ d o =3 £=1 :’J

2. YauavasviaNazaniun1sinng

%’a:&amadﬂaﬁ%ﬁ’m'ﬁﬁ@ﬁamgaﬁﬁ"|

2.1 UNTTYVBINID : @ 600 wal. §i8 2100 .
2.2 wilavie : viewanwile (Steel Pipe) %30
| = I = L »
yawanviaawiuel (Ductile Iron Pipe)
2.3 mswedsuniely (Inside Lining) : Yuae w3e Liquid Epoxy
2.4 n15AnR3 (Type of Installation) D UuAY vise AU
2.5 a’limﬂﬁwﬁagj‘[uﬁa (Scale Deposit) . m3gnTu (Calcium Carbonate, Iron, etc.)
2.6 PuNnINHIe :@3Ee 80°C
2.7 giienmA annuInge : Soutiu gamgiigads 45°C mnauduivg 90% RH
2.8 aruSwaniluduyie © 0 -3 WesAuni
2.9 @nnnsiaYesdluldune © vauiiunvtnfave
2.10 A RV Rt

Joyanuswazidundreiuduiiivsdoyailewuwinty diudaedondudionsanly
mstiteyalufiny wasiulinveuniteyaiiuduieilideyadmiunisiasuesesinn saly
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Q’%’Uaﬁ"}a%ﬁm%’uﬁwau’lumﬁmiwaauﬁaﬁ%ﬁﬂmsﬁm??qm‘%aﬁm o anuiineasne
wagldmsuisanmnisia q lWandiunisinds neaeunsldnuliussginguszasdnisldaueiy
eavdoni Imaﬁﬂ%’sﬁwLﬂwmﬁ%’uﬁwﬁ'j&é‘u
3, TR

Huaterinuiumsvosiuuuldadu Ultrasonic amnuvasiudaidsuazdunatiunis
unaszwinegaiIn (Sensor) dndnadiussnsinauazyinesia

yawriafinnssuuduvioduuuuiafafudueuiouvuianzidurisudiaeaia faidn
aeluvie Tunsdiliawiduvie gaviinazsiesd] isolating Valve vaarsasdleilllihonduielvasen
Tuvausiinan uazdeuigayaiain Tnsyniadasdiedananagseddsumseyifinn nmsussuuasmans

serTnusinasveatiuuuldndu Ultrasonic sxdetsenuuulaninsntufindndnsinis
naldvafiamsliuasndu lunsdiivuiinddnsnnisivaléfmnmadior funeazdesdamiaiesiauiunns
yanuuuldndy Ultrasonic wudnmiluades

F3aa¥ausunsvesthuuuldadu Ultrasonic  aedasinldnaanituiinidarie auin
@ 600 - @ 2100 .

nsdifiadesing sududesdlinioslofiawitouiufenng 9 wu mielunsia sun
dusuaudnans Tandildihuazsindeuiingluduvie fueasfasdaniasedilefiavina1ald n1s
UszUasvardlusnauiivneaniuieiasine

PReaTfus LI (Totalizen) wasirdestufindmmansivavesi (Flow Recorder) 1Ty
gunsalUsznauresmiaiesinUiunsiuuuldady Ultrasonic

\wSaius I aweuen uansSinmsinilinausiagiien

isestufingmsinisinaveninduuutuiindanmsinaldusasimmslurdoadeiu
4. auauUanIunaila

i3ea¥aUsinnsveshuuuldmdny Ultrasonic avfeseenuuulivanzautuiteulunisly
Nuves MavszUuAvasussasdualuinde 2. uavesdownsednnddnuluanmindeylud
figaungiiaatia 45°C AWBLALINS 90% RH nTesdudnyniniazUszanana (Transmitter) LARotiy
U u,azLﬂ%aaﬁ’uﬁné’mwm31145%éfmﬁmﬁgﬂuﬁuwﬁmﬁg&mﬂuanmmsmuLmuﬁuuﬂué’m‘,agw 1GE
ansoRnsavinsnngariataldliesnin 100 wns

4.1 yavia¥e Wude Immersible Type isgaunmstesiu IP67 wiafini AUTiEInTe
Tumsin + 1.5% Arnudaveni 1.0 wes/Auil viedni

4.2 wIesfudygrunazUseanana sxdesudyginuinsgiuaingaiataunuy
4 - 20 MADC. 38 1 — 5 VDC vi3adnyanas Pulse in3asiudamn annsasamang 9 intingdld
voldrouinmeiilusideusaioususen Mirsassudygiug wrdesusslundesiiannsatiesiy
fulel

43 \3eatufingnsinisivavesin Juwvvuanwwadeyavunitae saluwuuaed
gualitfesnin 5 9 fiviheaudrlunistuiindeyaneluliiesnin 1 Moytes wagfiszuutudin
Yoyaasluunudufinuuy Compact Flash Memory %38 SD Card wunliitiosnd 1 GB uanwwadoya
vuntheeiuteyatiagiu deyasietalus fu dUaw uay ey ANNTOAUINUIIAT WARINAUY
wihaeld Surudesdygrandilitosndt 6 Yee iuuuu Universal Input amsitldiduanmdange
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=1

flvasradaynnnd WU RS 232 w3e 485 3 Ethernet wsalfiwumi Yeyassnarianansaysyananailuy
Menuuarddoyasinaniiiussuvanslnsfmt Wiedundsunana o nieteneuiiowes seutu
nstasiunmings IP 54 wiafni

4.4 w3oafudiua Wurdeldifesduriedines JudwuluiiasuaSes el
myduilugnuiaiuns annsaUsuseaild (Manual Reset) daviuarlimedlofalndy in3ealy
Srruiidusdeldfesdvasdesisiuiundndaias 6 win wie 7 wdn dygrandniuuuy
4 - 20 mA.DC. Miadynnn Pulse asisansslunstiuiin + 1% of Full Scale fiaTesiufeIussy
sglunaesiianunsadleatuiu dumhilunszanlavionanainlaanmnsoneadiufiaved ety

4.5 \p3eansosdain mmiﬂﬂﬁmﬁmmm%ﬂuai’mmmﬁ'lsjﬁaaﬂ"iw 150 KHz. 9
30 MHz. wazdesiulilvissuugnsuniu

a6 wiasesiauFumniuuuldadu Ultasonic  #eseenuuuaniteldfiuszuulni
180 — 240 VAC. 50 Hz. 1 Phase wa 10 - 30 VDC uazsessiasasdisosliiiivuin 1000 VA ananse
drsslvisilgaulalivesndn 30 ui

wvesTaUSinastuuuldady Ultrasonic agseudundnfusiinanlunguussmeluniu
gls wieussmmansgeiin vioUssmadiu viennunadumelidudnsieienunemsfuesuiv
Tunguussimalunivglsy vieUssmeansgauinm veusumadu
5. unsniuszduaIag

rﬁ’%’u%’ww::éfeaa’wauQﬂnﬁfﬂﬂizﬁﬂﬁﬂLﬂéaqi'mﬂ%mﬂ@iéﬂuuﬂ‘ifﬂ%u Ultrasonic ~ #"3
UATFTLYBIRNES %desh&ﬁaaﬁam'ﬁznauﬁiaqﬂmtﬁﬁdfﬁi@lﬂﬁ

5.1 gilamsldenu msungeinm wilsdouanstuaiudfuedssun Tensay 3 Yase
1 1A304

5.2 iedlefimvdmsuuiuseansng q (&)
6. Youaiidasdnds

fsuihadosindetoyaduwisluild msussuuesnaaiieyssneumsiansan

6.1 wisdesusesmsdufumnsminerniransdosiausinaniwnan biteenda 27

6.2 vilsdasusenninsiauSunmsindinans weldauluAanisvemiisausvns
93ANg SPRa MY wiouTEvwu Liteendn 2 ¥

6.3 wilsdefusesnmauiAnisléau uwuiandifvesiuduvdn wildeswazidonms
U wag Wiring diagrams YeumsesiaUsIRstARIng™

6.4 wansasufivurIasinUsinesthmaiisusluneandend
7. nIsnAdaY

ATuineazdevadouUsyansnm mslénuvsusssinuiiasi lnefidmihiivesnis
Usztuasansmegitaliudndnety dmiuismanadeu LaranTURITNTnaoUaLfnsee LR
RNMTUSLUILATIAN m‘t%’sa"la’LumﬁmaaUﬁ%’uaﬁ'nﬂu@'aaﬂﬁéu
8. N13AAR

H3Ud199rsBTndanuuLanaiifisigg WWURNSARSA Schematic  Diagram,  Layout
Diagram  MN3131387 WasswanSenduY fdertestunsianilinisusziiuasarseyiinouns
Fidumstinea mﬁﬁwummmxﬁ@é?aﬁﬁm]:fs'faaﬁ‘hLﬁumimwmmngmi{mam

4-14



S18N15aLLEAUTENBULUULNLLAY

rousiliunsiase f3udazdouddiimnsmuauanunsiudmihedales 15 Ju
B3I TEALI LATATITABUNTYN

f5uiragdosdudunisveiinaslniaannislaiuaswans tiedrgliialiyadn
USunsthiinng Fi’ﬂ%if’]ﬂs[.uﬂ']‘iﬁ’]tﬁumiﬁ‘j\‘l‘m]ﬂé’%’uQ}IﬂﬁLﬂuéaaﬂﬁqu

N15L971%Y0 W3anTsAIEUNITAIET5IA 9 ioRntahinvaaiasiniunsin i
nvvaeuanwie Feaduisfiannsasiiunslnglinssmunsuiteussnssne uarliianistilua
voshdesilaesind uariimnuazern msliiadasdionzensisadundodondnanuusiilald
wazazdeslivliviediansdens uaridswlanuasumndegudanisinga maiademeiure
frngagdesdouumilinianimiu wasseaduiinelavedimnsmunuany

ﬁﬁww%’uﬁmﬁ%mLﬂ%ﬁmﬂ%mmﬁw sedesiiseaBuamuuuuiivuuludygn seuu
aeliihuazgunssiiifertostuinissinusuins desausanuussduasiiouiiinainmsases
aelugagdesdassinaulriiiannsadnueamgineluliedit 35°C Tnusaliinauyineiile

gaumginieluggenda 35°C Wnauliazdosdisruutiostunnudsmefiasfatutunemed wazdl
gunssitesfunsidemeiitinanlimihdansas melugavdesdalidiszuulasiufiiei (Short-Circuit
Protection and Lightning Protection) e‘f’w%’wqmLﬂ‘%aﬁmﬂ‘%mmﬁ"nmz@ﬂiﬂiﬂ‘axﬂau

fiuiaedesiamndssdmivldaunsalitetesfulilifnnisidenisninussnsgiin
meven It

Li’famiﬁﬂmxmmﬂ%‘aﬁmﬂ%mmﬁmé"sm%ﬂ f3udazfeoniuuiuarasuifivuindosia
Yaanmah Irﬂaﬁwe@'ﬁwuwmuﬁaﬁmﬂs@'r‘?’iaTmm_,q’nuLﬂ%aﬁ@U“iuwaﬁwﬁaneiﬂ

Tunsdliedesinusineshilfasudnata liasaldouldnunmaudafidmvun Wy
Annaduingsunu fiuiheasdesdaniasediendenisnisie o Wiyniniosinusinnstifandn
aunsavhanuldegaiismsa ﬁi'fL%’ﬁhaﬁLﬁ@“ﬁuﬁg\mmt;E%'Uﬁ'J'NL‘T‘Jw;Iaanﬂgagu

AFUTNIRTENINTY WuuwUau uays18azLaenUIEnouwuY fifuiietiesuisay

gonnliudFudaminiy m‘sﬂ‘iwauﬂwaNUizmﬁms’iﬁﬁ%’U%’wﬁ%ﬁummﬂaahqﬁ'é’wﬁ;!u'[,um‘s?mﬁgq

wisatausunsthauilddvualfluienarsnisuszninsiean uasdiuinasfesdniuauniy
Faguszasrnlassylilunuuidau waemeazBeausznouuuy sauiamiiiingussasdusileseylilu
LONANTAYEeIY Arldaneddulunisi g’{%‘u%’N%ﬁm‘%’uﬂm%wmﬁﬁu

Q’%’U%’Nax@faﬂﬂ%mmﬂmﬂmﬁau AUVIAANUANT B YFBAURANEIAANS 9 Tunuy
wau viemensandunusznouwuudiudesdlunmaoniemenildhemumiuanmsussuasea

dwduduieildssy I luwuuauuds wihsimunainndeuienfulii fumis wie
sUuuuluthe gFuiasdesiuiisveudumsisasdeainduenes

dnsuiduriefisyylilunuuulau uagnmalinulaunisyavauitedumviensaveaey
Fuminduviasusuuzihvesimnsauauaiu mndinavilirsaasuuiadisns fudedowuds
Iimnsemuaununsuiui azdosidunismuiimnsaiuaunuazdanis Arldareiiautulunsd
i Q’%’ué’ww:ﬁm%’uﬁﬂmauﬁeﬁu

mﬂﬁ%’u%’Nmﬁwwm’nmmmﬂﬁau AINUYIANAUANTBY NIBAIUAANAIRAI 9 Tu
wuwlaunderenisazduaUsznounuy diudesdeadidinisussdunsrarmauiluaedneal
9Nus 'Lumiﬂ;ﬁu'%’u%’1&%{5@&1Jﬁﬁ'ﬁmuﬁ"]LLu:ﬁwmﬂﬁsﬂ‘izmuﬂwamimahiﬁmwgi
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9. MsEnausy

Fudanesesinausuisnnsldindes nsuSuuds uasgentige sauiennsldiaTeile
fety (§nd) Wi wihfivesnsussuuasans Wannsaufoanuldedaiiussansam lagenlddne
Tunsfineususandsnsdavnanuiiineusy gunsaidmiumsineusuuardu q ASudu §Fudasies
sonAlddngiaidy
10. msFulseiu

fwazdesiutsyiugaedosiauinasthmusisandont \Wussesnalifesnd 2 ¥
uainfunsiafuneudes

mniAanstadsmeilosnansldaunuini fuerdesdiiiunisdouusnio
Wasudnitademelilu Taslifingaannsussdunsuans saenszezianiudseiu

lunsdifindesiavsinashiifedsdsegluszornaivuseiu iamsidenegliannsata
Saumnhld duneesseninaiosintiineninededmifdnvarnsidnuwuudiormanvaoulilng
waziiasosinusinasidinanludeuusy viewdsududidgademelilminigly 15 3u uwazih
ndusRnRs o anuidnnely 30 Ju alldTeiindueasdentuleenid

fiuihsasosdadiimnsdidoamgyhnmsasisasunanve uazdeuifisuaaniioanse
yaAsasiavinsn emsussuiuasvarafimuasdeiisrfuseansnwnnsldan uazudald
sulunisdumans Aldsede q Adetuburesiudaisiy

w.10.10.1 swanduaunsinuiwuy Electromagnetic gunsaliausedu Pressure Sensor gunsnl
ATIIAUAZAIVANNIATUN (RTU) 'szuulwﬁmaz-i:wﬁaﬁﬂiLLazqﬂnﬁaiﬁ'aumu
v o s
1. demvuaialy
Tanuazgunsaillsdamumnedemudesvuaamzmanatngiouluvedilingldomn
feu dwsuTanuazaunseifivedesiinnanisusneinis lnewindldssysvasiBealiluienansilvld
@ Ay a @ W v o & w1 Sy w
AudnuazaNzaLeLmIdLnfeRanuarldruneliussenimeseuntimtiugs dwielule
- OPERATING TEMPERATURE : 10-50 °C

- STORAGE TEMPERATURE : 0 -60 °C
- HUMIDITY : 5 -85% (Non Condensing)
2. puautinuvaile
2.1 1AIATUUY Electromagnetic
Huiniestnsnsilvatlasldndnnsmiestnaunulniinves Faraday  81fed
electrode  msav¥maunilwihfiAndu eduiasnsinmsivawazandu q Mifeites Ussnaufoyn

guUNIal sensor WALYAUARIHA LenRSARGS %ﬁﬁaaﬁﬂmauﬁﬁaéwﬁaa i
2.1.1 yagunsal Sensor
1) 91950 ;0.3 - 10 LRs/Au
2) Yanitldviviada . widnndldaidy (Stainless steel) Lining ¥ivhedan
synthetic rubber %38 EPDM 38 PTFE %30
Elastomer %38 Polyurethane %38
Polypropylene
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2.1.2

'
L)

3) Jaanlgyin electrode

5
@l

a) aaqﬁ“l%’ﬁw grounding
5) MalgauspfuUTEUY
6) gaumailldanunieuen
7) ussduildaugean
8) szaumsteaiu
YAUFAINA

1) ALNEINTI

2) MILARING

3) WIS

4) gaumilldauneuen
5) sgsiunmItvesiy
6) deyeuIdaan

7) ANIPIAN
8) anudnygy

9) wrasaneln

ENTaLLdEAUIENDULUULRLLEN

wmannailsat

wannanliada

WUUNTNDIY MIAIRTFIY 1SO 7005 PN 10
10 - 50 °C

Litfesndn 10 nn/ew’

IP 68

+ 0.5% vesrnfignnld Aenudni 1 wms/Aund
WazUINAIN

7198 LCD IﬂEJLLam‘EJ’auua Flowrate, Totalizer,
Low Flow, Empty Pipe, Flow Direction wag
System Diagnostic

anuIArilams (Totalizer) gnuaAdiumssadalus
(Flow Rate)

10 - 50 °C

IP 65

dryryraunszualivi 4-20 mA (Flow Rate) uag
deyeynuad (Totalizer)

Key Pad %38 Hand-Held Terminal
ANT0EAYYIMITUINYARUN TN sensoruazyn
wanawaliitioandn 100 wns lngdnmisuduway
anedyaueuenbivesndn 25 wWes

220 VAC 50 Hz

2.2 gunsaliauseauun (Pressure Sensor)
gunsaliaussiui vy Electronic Wdmiviansiaeunlasweussiui awnse
4 | @t L4 s =i e 1 v 2 o at a‘l‘
WousenugunIniszuuaTvinuarmuaunnau Insllnuaudiegstsenudenivue ol

2.2.1 Range

222  Aenufisnss
223  wwnTin

224  AIPNEDIAIN
225 gamiildnumeuen
226 MsHIA

227 dyneen

228 Taaldi Housing
2.2.9 Jaglgvin Diaphragm
2210 ns\deusiafusyuy

0 - 10 nn/ay”

+/- 0.3% UB3A" Span fixals

kg/cm’ w30 mm H,0

+/- 0.25 % %89 Upper Range Limit pasaian 1 U
10 - 50 °C

U§ueh Zero uae Span Tneldiunassanigunsal
e anansaufusedn Configuration ®1 Hand-
Held Terminal

4-20 mA

Die Cast Aluminium 38 Stainless Steel
wannadliaiy wie Hastelloy C

a

viewun 1/4 7 e 1/2 i
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2.2.11 s¥eunisuesnu - IP 65 #5960
2.2.12 wuasanelu . 24V DC
2.2.13 MSUAAINA . whae LCD lnsuanstayaussini

2.3 gunsalsruunstadauazaluaunnaui (RTU)

gunsalsyuuniadiauazmuANAIAauIN (Remote Temminal Unit) Lﬂuaﬂmmal,anmauﬂa
Tuse U‘uLEJﬁnamwaaumazytaammuLmamaﬂvaﬂn'a'm'muaumuwmﬂaum Wy 1esIah ua
aﬂnimmmmum lavgunsalsyuunsiaing mmimuuwﬂmauamﬂamuLLaummmmmmUﬂmmnwu
’luwumé‘iﬁvwaﬂwmammm LLa“aqlﬂawam*wuwﬂi"ﬂ,ﬂawumwuum'ﬁmn*ﬁmamaa (WLMA)
AanTitvun ionudise UUQ'\U‘UW'}'ﬁﬂﬂﬂ’lﬁmatytaa'ﬁawa mu,uu Batch uazlluu Real Time
Tnelumsdeansteya gunsalszuunsiaing anunsavhauiuszuLdeans 2 ssuundauiy laediszuu
yilafuszuudeanswdn Snszuuiliusyundeansdrses

guUnsnissuuRTIvTaLaTAIUANAIAaLIN (RTU) Fosligudnuuzianivedieled
sasaluil

o
ar =i

231  wihsUssnanananuazmieauinnuauURel
1) mhsusgsnanananadiuuuy 32 O Bl
2) fvuaeanuin (RAM) agaties 1 winalud dmsunisuseaiana
3) fviheaudwuuans Waun EEPROM 38 Compact Flash %38 Flash
RAM agnatfes 1 wamlud dmiuiudeyaninauiy
4) anunsadeuseiunulsauswuLaandieenls Wy Thumb  Drive,
Compact Flash %38 Zip Drive \Jusiu
5) § Real Time Clock @sansnsavinaulieensraiiossunsallusy
232 mmsm%'amiaﬁuqﬂniait,uazL@?aaﬁaiﬂﬁtﬁm%’mﬁ'vsswmuu’%miaﬁ’mm'afa”w

1) 1MINN
2) aﬂn‘smmmﬂum
233 a’a:uﬁmaawm‘swamaﬂuaﬂﬂmua%mamm@m sRnndluauanldatnatos

1) gunsalinAuYuYeIUn

2) gunsalinsediunaeiunumie
3) Uiz@ﬁwammﬁu (PRV)
4) Uﬁzmﬁwmuammué’ﬂuﬂﬁ (Remote Control Valve)
2.3.4  UsEnaumetesdygIukazuIeen il
1) Yadggnnidiuuueuiaen (Analog Input) 6 %89 uiagYinuazIBYn
12 On (bits) uazsaieuiugunsainiouenuuy 4-20 mA w38 1-5 VDC
2) fasdyunnieaniuueuiaen (Analog Output) 2 189 kiazyedlinuaAzLdLn
10 9 (bits) wazsaieutugunsalmyueniuy 4-20 mA
3) doadyaaidiuuuAinea 8 deevidennnndt aunsafuussdulnih 12 Tad

y30u1nNIT wazdinisUesiuuuy Opto-solation
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4) YesdynesnuuuAinea 8 dawdesnnndn Wuwuuusiulni 12 Tiad
38NN U3BILUL Open — Collectors
235  awnsesusezlufindeyavingunsalinuareuguainauy mudeiivun il
1) Uuwﬂsua:uamﬂamu U USinann shlvavesh uazussuniszayiaa
fifvuasaus 10wt Be 24 Halaa Iﬂamamawﬂ Record a1y (Time-
Stamp)
2) iudeyaniraudluntisariudalenn 5 wiiidunaednles 30 Ty
Fnsanu
3) Yoyaivufinligndsnduludwenduisdnnisteyauaraunusvezlnaniu
suumsieansfimvualy Waluwuusnluifsne funiesioduasi munand
fvun uazmurensiTansteyanarmuausseglnadesye
236 ﬁ'1m'imﬂﬁﬁm,mzﬁuﬁn%mﬁstlﬂﬁniﬁwnﬁﬁtﬁﬂ‘ﬁu niouuIuAaulud
gavliwisdansteyauaymugusvuglnanutenvun il
1) ansahsziuugnisal
n) é’miﬂiwaﬁwqaﬁﬂﬂnﬁ
%) Savilvathefnund
A) wsduingaiiaund
) uswhiheRnund
2) masmuarIAuAN (Threshold) ansafmuauuuseeylnarustuudeans
Fdruegluvariug wieaunsatmuadimaunsellasass
3) doyammmsalinunafituin Uszneume ﬁﬁ'au\laﬁﬁmﬁuﬁa FrAUANTINg
13 LLaz“s’unmﬁLﬁmmnmﬁﬁu
8) awsaudadoumgnssiinundfiAntunduluduwenduaiianisdoyauas
muausveglnasusruudemsdoyaildnuey
237 awnsedeansiuseriwsdnnsdeyauazrmunusteglnamudeivue il
1) ﬁwewu%wﬁ’uﬁsUUﬁﬂﬁﬁﬁﬁayaﬁaquﬁmauazLLUU“L%’a’mlﬁasmﬁaaﬁaf’?ﬁa
S¥UU PSTN S2UU ADSL Wag S¥UU GPRS wazyinausiuiu 2 ssuuniaunu
1AuA s8UU PSTN Uagszuu GPRS %39 'i“"U‘U ADSL 4ag3suu GPRS
2) mmﬁnawm&mﬂﬂWﬂamumm:waaaﬁma;ﬁanﬂmu lute 2.3.7 (1)
WUy Real time wazuuunishedoyalu Log File (Batch) snéwansiuas
fan1steyauazarvausrerinalunyydnluifnustesnariidivun uay
puiszuuY $oeve
3) m‘iﬁ'aaﬁ%’a;&auuizuuﬁaa?snﬂixuuiuﬁa 237 (1) Junnsdeansuu
ﬁugmmmiﬂﬂmﬂaa TCP/IP wae FTP wae Web Service Tnsmsdaanssiny
lslnaoa TCP/IP  19lunisAsdayawuy Real-Time AIRaAIgUATRINIY
syuvAsanstoya uazy nsdsdedaya Log File msfeansriuluslnaea FTP
Tluntsdsdeya Log File (Batch) wazn15A0ansH1u Web Service Tdlums
A37a0UToYAN AU an1uznviauressruudeans AimuaAy (Set
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Point) kazimansaiAnunAd dafifstuigunsalssuunsiatas
4) anunsalgluslanea MODBUS 'LunWiz?i'amsﬁagaﬁ’wawsﬁuﬁﬁ'@msﬁa:&aLLa::
PvAuszeslng
5) 'ﬁ@q%’umﬁ@ﬁﬁ%’@@ﬁﬂ; Web Browser Ingvhwiindiiu Web Server 5893u
IWa HTML %59 Java Applet
238 1il5zUUn33988U User-ID/Password (Authentication) WagszUUANYUATDULYR
U (Authorization) W'%'awsaﬁuﬁﬂswa:LSaﬁmaaQ’Lﬁmﬂ%’muuﬁzﬂuﬁﬁﬁ
239  mainuegUnitiszuunsvian aunsnsssumsidendefugunselfauas
muANVaNEUsHIAVIINUIIMENEAa1eY Lﬁamﬁﬂé}j@qﬂmcﬁ@mﬁﬂuamﬂm
2310 mslusunsugunsaliulumudadvun EC 61131-3 wagsesfulusunsuniw
ﬁuﬂ 979 N1 C, N Basic 138 N1 Java sy Lﬁ@;ﬁu%’@mﬁ11mmmiumaﬁmwmqﬂﬂﬁgﬁ
2.3.11 5895UMs¥ Synchronization Aureswisianisdeyauazmuausseylnaiiu
SNTP (Standard Network Time Protocol)
2312 ausavihaulaalugumgil Faust 10 89 50 samwalBod wazauuduing
5-85% 38NN
2313 aunseldnuiuuvasdnlnfianssuaadu 220 VAC 50 Hz wsaunasanylvii
NIELANTY 12-24 VDC
WSuadenlesgunsaissuunsisdeumuauanau (RTU) dhfiuszuumelulad
afﬁaummaﬁzwmuﬁmi%’ﬂm‘aﬁ"wqwﬁaLﬁm Tanusaldanlilageauy sl
2.4 szuulnn
yuulWihnszuaaduassnIsinwiuasais Lﬁ@lﬂum:’ RTU 5auAins Arusns
2.5 syuudeans
szuunsdwiugiu PSTN wiassuudearstoyaliate GsM / GPRS 9n RTU Tud
Control Center SIARARY AU
2.6 gunsaldruntudy q
wWielviussqingusvasduasuiiu Modem, Switching Power Supply Lardus 1edios
I#fumsfuseannsguainadmiunugaannssy (Industrial Grade) laganusavinuladlugamail
Fausl 10 f4 50 pernwABavIERNI wavAITUANIMS 5-85% wieRndl

w. 10.10.2 n15AARe ELECTROMAGNETIC FLOWMETER wazgunsaiiiiaades dwmsuszuu DMA

n1sAARa ELECTROMAGNETIC FLOWMETER uaggunsaiitieadios dmiusyuu DMA
wFaafadamuduuginvesduan Tnsgunsaiirunfndsdeadulusiu “SPECFICATION  FOR
ELECTROMAGNETIC FLOWMETER OF DISTRICT METERING AREA, VAC. POWER SUPPLY, VIA GSM
NETWORK (SIZE 100 MM. — 400 MM.) 99 - 030 - 0 SPE.” w@an13Usel uATnads %&ﬁ%’%’uﬁwﬁm
deulesgunsalszuuasivaeununuataaun (RTU)  idiussuumeluladansaumanagszuuay
u‘%mﬁﬁmmiﬁﬂmﬁmﬁu Tienunsaldanldlagasysal
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unil w. 13
NNSTOUUINAUY NI LN1ZNAT9AUY dnegin uazaull

W. 13.3.3 M39aui99193 uazansrsnulnaiisganeldnisaiunuguatesnsumavias

HTUTNBIIYNTDIVONATUNIMAN Wﬁ?ﬂmu‘%@’w‘imn‘sﬁﬂ%nmﬁﬁmm%ﬂﬂuﬁﬂmm
Lwammmmvmwaau NSPOURITIVS LLawmﬁﬁmﬂImau q fifeades Fuduvesnsumavans vse
aEJma’[mm'immmummmumwmq mﬁiimuau LLam'fLﬁmamwumLwammwwwmmmwsﬂm
Lwammmmzmwaaumwaummwa LAY 7 MAstes mudtlenanuwddediy Tviegly
ANMUFURAYEUDIETUTN

W. 13.3.4 M3ingeunuuAsunIATasOnTY FmiuTnuIwieTeth
auunsunInivvenenvuldndendusosiiune fufiunie wasianimunnsgiu

yeIngaMNIILATYIENTINImans Tasmnumuivesnuuasuniafidndensedimunuilidesndy

AMLNALLABUNIARNLAYA VLT LUABUN SR IvITdadenelaifaandn 20 .

W. 13.3.5 N1sdndauauuAdunIALUY Full-Depth Repair

m'i'%’mﬁa'ammuuﬂauﬂ‘%mﬁaq‘lumwu%’uﬁmawammmwswms MNYUIBIUTIINTS
dwesnuuilldszyisnsinden vieisnmsdedenldannsaduiumsbiidulunanmsguvemiisau
Wwesauuls Tisuiunisdngeuauunsuninwuu Full-Depth Repair

N3YateNUUABLNTALUY Full-Depth  Repair LTuMsingauAIAUNIA Tnensie
NuRIABUNIALALEDNAABAYIIAI NI LLE!{’J‘VTWﬂ15ﬂ€uﬂ?uﬁ1ﬂ‘%ﬂ“ﬂ’lﬂ15ﬁuﬁ?ﬂauﬂ%ﬁiﬁﬁﬂ’nuﬁuﬂd
wiwseneuitssmeeunialmiasiuunui lnsagdesiuidunisldgniomiuuur seiu Arwuain naendu
JUdA Famstarenssiitunaunsynaudaseluil

(1) Svuswniesiinsdngenldinsessinrounin lumsinasuninazdesdnliuinnass
AVUTBIAIABUNTR warihmsseuAIreunnRupentanImauUliunnudriesen Tasluns
msteasdedliildnsgnunsziiioudenuinnounindraudes TnedFuinseedonaueisnisnion
L,ﬂsaafaﬂ'iLLaumiama’immuﬂumumwaawauaummnau

(2) mewdmanIenuitneunInANeanLd) mawWﬂﬁuiwiwumﬂmwummaun‘sm
Tegluanni Tneliuedeaniilivmnyaueaniily wazduTantumadlulm wiouundauududu
q ThTulumumnasgiu smuguiuulaseaianuuliy

(3) vhmshnravdniiies (Dowel Bar) uazimanda (Tie Ban) lnsianygdwiuilavan
Gosuazminiafuiufineuninfui s silunsesrenusnaarusessenue udaldiaies
Whanvhawayangiate @nanstin Epoxy Resin dmfuasunis vng udwhnsiluvnifosuazmvan
BRIGH

(3.1) wanifes (Dowel Bar) MWiftedhousaudiasossenuiuining Jasoeresy

LLu'JmNuavmmmuiaamaLmummma (Expansmn Joint) ietlesiuaudeneiiasanmsvenssi
YDIADUNIALULLIET ﬁ]ummmmm‘iaﬁmauwmammam‘iwEJ“ 100-150 Lum3 wsawﬂ'ﬁuavmaﬁaamm’m
WAMNBIALLABLNIAAY WinosEanTumdnidunax WdusiaudnaavuIn 25 1. 872 50 .

4-21



S18A1TaLL AU N UL UULRELAL

syoviladn 25 @y, warsvezlun1sa1eninenu 30 sy Tnedomdeiudiuaetnmiuazaseainudly
wanesindsuiluinldlnenisinsalaenvinides (Cap) ivamawménidios wavazdastoatulalyii
Yulnadluludaenvinidios Tngldumuens nszaunm wieTanduladildumuiureuangaiuay
muwdniuiumdniesnsausianasnndnisiosly
(3.2) wanda (Tie Bar) THfetasfunisueniaasiiuianaundauiinnsessani

W Wuwmdndedesvun 16 wu. 917 20 sy, dszeriladn 10 ou. szeglunisnnavinenu 30 . i
FOURDANULUILTT AaBAAINEIIUNMSInTY

@) Fonamdnasuuundsddmiunismasundaiv Tagldwmanmu (Lu-a19) aun
Wusnuguénans 9 uulnefisvesving 20 ou. waglviiivdnuasnuuin 9 . disvegying 20 . AAeA
g alunisdaden uiasunaeuninlrldanumuivesneuniawifuiuiareuniniu Tagluns
fiflumswasunInazfesedlunsauaNguaTeIAIUALINIY

W. 13.4.1 m'sn'aa%"1a%’uﬁugmuaz%smﬁugmvmlmimaéi'm%'umm'mﬁaﬁi'mﬁq

(1) Tlunsddulvanfiungn viognsa vislvameaine \dlenauvdniemenseun
Saurhilnautuiiugiudefiuagninn 030 wias uadawtiu 90% Standard AASHTO wazmnialy
mafvainest e amiouan ey

@ Tunsddulvamsdusienaundsiesenseunsauiuud: Iinaudefunndu
nsefiundauUuihAuAumIN 0.10 wins |

W, 13.7.1 nsnauvdeviedmiununeaiinanesiaasalunuaniednet

WHIIINNIINAUNEWIDAIENTY L.Lazi'aﬂﬁuﬁﬁwumuﬁﬁsﬁuﬁwﬂ'j'w‘m‘;rm'sl,'éim 30 .
wilFuisdesininduiiugruieunguunysan 30 o i wavunsauiuuduinelavosy
AIVANITU 'szé‘fuﬁm31%3%’1@513%5@&@@3:%@mﬁ’uﬁumuuﬁ’m
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uni w. 17
auvasanslun1snieu

w. 17.1 a. anuvasanslunisinsuvedszunuud leiusianuadnuny (ASBESTOS CEMENT
PRESSURE PIPE (via AC))

TumsneasiniwisUsylr wnflvufiisadestunsdavianisussneuvieBunsleiiu
YlavuAIINAY (ASBESTOS CEMENT PRESSURE PIPE (Vo AC)) Q’%’U%’wwxﬁaaﬂaaﬁulu’lﬁc!uasaaqﬁLﬁm
Pnnsdanianisusenewvie AC  fsnszanglusimadudelhifinduseseszuunuiuneslaes
AUfURI Tnemsithaavdevinanamuiiimsdavie wazasdesdaliivinmntesiuduazesadiels
fufvanuanildlurasheu Tnswihmndesiuduaresisdedildnsedaiiuszansammiasiudy
avopuuuithhsusarlaifiviududiuusenou lsndn 99.97% (9 1dnsesulin N-100, R-100 %30
P-100 maM5§1Uee National Institute for Occupational Safety and Health (NIOSH) uwae
Department of Health and Human Services (DHHS) ¥84@13§8L330")
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