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AASHTO - American Association of State Highway and Transportation
Officials

Al - American Concrete Institute

AGA - Arnerican Gas Association

All - Architectural Institute of Japan

AGMA - American Gear Manufacturers Association

AISC - American Institute of Steel Construction

AlSI - Armerican Iron & Steel Institute

ANSI - Arnerican National Standards Institute
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AP - Arnerican Petroleum Institute

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

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

AWWA - American Water Works Association

BS - British Standard

CIPRA - Cast ron Pipe Research Association

CiSPI - Cast Iron Soit Pipe institute

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

DIN - Gerrnan Standards

Fed.Spec - United States of America Federal Specification
|EEE - 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 Asscciation

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

PEA - Provincial Electricity Authority

SSPC - Steel Structures Painting Council

UL - Underwriters’ Lalboratores

TUV - Technishe Uberwachungsverein

o Fagneafiwazinnigieuilile
fanrioadrmdnihanliieaiaededdivogRnndmusuaveid
o. Fudasfasdeinedieiagoatienedeunasdeian use vieguanliiudaiursny
s iiteveayiiinely ee fu @aviiy) TudnmnuiiiddunidouddfiGuny Yagrieadns
yénilesdesldFumsanyifdau Wun Sums nsan ulefunay naneuasi dmiu nauneunin Tan

Q) =

o . o= = @ J 1
Amsuiuse (Riprap) Mant@iunayiviannogsng

VD

PP & oan v < o o o ; 1
v, nyaflisensEiiidssyulundiinnuasmsasienansUsgnaudmsUIaaneasg
=] 2/ ar fres 4 1 1 ar 1 ar ot ot o 1 1
T o fegfesdanilapgFuing dlddetunistonn auds fudne uasdanstagialuamdemio
= = at 4 L
‘Vﬁa'§']F’1']\'1']U¢"I'HJUSﬂqm‘ﬂaﬂﬁﬂﬂﬂmﬂﬂﬂﬁ‘ﬁ




. snwspniieszfesdannmgagalununeaassiamine o Yagneadretidlums
Aeadanedinsdinua mgagnautsnmeesou dassyviseiundilusemsssazdanismnas suud
Mlunsdeadruarlundauiamunasse usndean agldiinsssyliiduetwiv wislsifueysdd
mﬂQ’m'Uamumaa@dﬁmﬁﬂﬁ%wc#’faqL"T]ulﬂmummgmﬁé’wﬁwﬁuﬁﬁwalﬂuﬂﬁ]ﬁ;ﬁu yiounsaUR
e FuededifunsadinngausumueaivihadeUsslenilumsnsdeunazinnuray
yeafiirirauazmsdf i uresiFudlFiFuiaausta fiinumuund findreimuslide ]
el o fulfufinonfuilisfumldandsbidunusas o fORoung
Irdwefunmesitifureuudinugeanaannsadieinsieafuduateufesaneluimun
widygilfirdramdeiumditinanuinitedaudsuasuslofinfuunuy finuedulsfld
vaiiieussledoanuilifudigluiesfeafifnumaunuauiginddddauizumdauily
Wsdusananleeiadandnsield

<. nuwisEnuiiasiie
& fidamu/arimng Wunisdamiouninundeuvesanuiuasiadony
Sosdunouitassuiunsieaiienmsndnenenfeil
Coe NsIpLRuTvisiinsimueiuiiiteriniseaineiasdina
Trsnurdeianuazanasinnsnaue svadesmneeuasmnian s dudmiunsu iR
<ol NMINTINEDULALIRIVMULIINITATIVADUNYANANG LA UAZENTI9IN
fHannsreadeenasmuiismua b huwuuneaing
com MiasdnasmademnedansimndunieannadlunsuudsTas
ApainaniEunaaendanbauivalasni
ca.c MIsanTiagmnsiamdnaiuiagnaaimdeuduiviiediagnaniy
wagounnElRLAzradawEBuanatsSuTeanaNURLAZINASE UM SRR TR L TARMEN
co& msntiuazliuiuimnsfinmanaaneyesidlivasfufuiuion
fagrioatieimsiasvenuvieveuaiitmualiluwuureaiasuansuudnededilifad seaed
DONUBAUTINADATN
@0 mi%/aa@uﬁfmgﬂﬁ%'mﬁwmaﬁaﬁqﬁaﬁ%’mgﬁuﬁlﬁﬁmmﬂuu‘%nmdaa%’w
sRonafifmueluuuuaudesisnaudeidnasauiresenlifuuinarioains
coo miidmheenanuinadessneiesiidsutinidiasmmegades
w’%aﬁﬂmawﬁwmﬁﬁwnwﬂ%’m%qquf%ﬁaﬁmﬁ'uLLa:ﬁﬁﬁmﬁf)’maﬂmﬂu%nmdaa%ﬁa
<o derivun/Auedh
& o.0 MIGSUUALT
o) horensdnineuasdesedlrdifesiuuinamaulndnnnuasiui
Waessudfwualihuwuiudinoussfesogganiiuiulifosnd c.no wmsilszuusrueiuay
szuuassUlnafi
b) fiRaeanslsanuedataguasdiuinausuazdedliadvuuiuiin
ey dasiazuinanesassesinyianuarenegauelpgilsruugiug
&lolo NFHTITADURALINGHA




o) numiunisnsaiteazfsansisdeuaIugnFedasLuUivan v
ni‘]ﬂivmﬂimamifmu,mzhaixﬁmwﬁqmﬂmmg%amna%’wmmjﬂﬂmzﬁmqﬂwumﬂmmmﬂﬁauﬁaﬁ
ﬂmmaﬂaﬁm"luwwﬂaam’bﬂ'iumejq’nmz:uvnﬁzum‘ammﬁuwaﬂumum\mamw

) meanﬁwmmwmwuwLi,avlmmwwm ghoeinyrlvagluanin
Saufeusunsansiadeulanasaian

<o MITFIMISTIRBEIATI

o) Medrammadsmadmithu/aasuazdugisisgangluuazuen
VBuaieasasedizmnsodendtuilldnaen

lv) %%\’mg}LLa=u°ﬂ':;a%’ﬂ‘mLﬁumﬂﬁaﬂuﬂiniﬁi'fmulé\’asﬂqnsauﬁﬂﬁmmmi
Uoatudulraunusaenenedyqineding

&lo.€ NMTIARTIER

@) Jaguanfiazdowinsnageugaaniiaudetimuareusiazy sy
muFu non 5o winiesuduiy sefeduindiudeiaunsrunlunersudimhsnudiideite
lﬁLLazﬁwamiwmaauamamﬁ’ﬁlﬁﬂwﬂiﬁumim'm%’uﬁamiumu%’ﬁqﬂ'@a%ffmﬁmim%ﬁu%anﬁauﬁwﬂﬁmu

b) SanudndlazdasiionaisfusesnauiAuasuinsgunIHdna kY
uazdomnuAveILAaY ﬂiummmwumaLa,auaﬂﬂmﬂivﬂa'uLmuiammmumh mmmumu‘[,‘w
ﬂmvn'i'mmim'i'aﬁuwaﬁlumumanaaiwqwaﬁmwmuﬁaamaumm‘imm

) umanm‘mummmim'ml,aﬂ@aﬂuinmammmam’l,waﬂ'l,uamw

€lo.e s uEzUURL

o) RuBteaduiitmualunuusssedinmsoahuasuduiuilfidoudos
Usiandallsl pelil srliiiavdsieeneinelaelomnaminainsiarsieadslssnn ¢ ams

) ﬁ'ﬂﬂﬁmaaammzwaaﬂ%ﬁawue’hEmaﬂﬁuﬁuﬁdaa%"laLtax/w%aﬁwmﬂ
TnefiswntanaursaitalaivenzaladldSurmnivauanauensmmsas e uiean lunudwnesiineu

o fulitpnaiiafasieuasdodianussiviedihefididulasdaruruey
viewinauiasesdaaiindbineliiremmdeme uiduldidupdonnddudulauinalsdifes

2loo MiisnauAaignainedu

®) é"aﬂgﬂa%"mLamﬁiﬁé\'aqm‘ﬂuu%mmﬂ'aa%ﬁqmmﬁﬁwuﬂuumﬁaﬁaﬂau
ponuazindrivmunduiliuselondldldinniusnunifluganifima

) mwasﬁaﬁw‘%‘aéqeﬁqﬂﬁiﬂﬁaqm'ﬁ%ﬁawuéﬁaaaﬂﬁ’uﬁuﬁn'@a%’wmax
vidvnanelreiSunilinauielsaulafivangauladlsifummdiureunnansnisumsaeiuiaglunude
NPETNNDU

Clos MEtdmiheenanUinmdeding

o) Uinineauithihfsudscomildmuasifilwemnaniofuasde
ﬁﬁ'maaﬂiﬁmmmaamnmﬁaa%ﬂmm'i‘ﬁﬂL%uﬁgmgfvﬁ'"aﬂ'mmiﬁqm’aw‘%aﬁﬁwﬂﬁaumqﬁmaxmﬂ%’
widasguiiniiud

o) myvhideufuthihasmezdesausuuunuiiinsieadrouagiode
WiranTsumsngrafuianlunudsesiaiugeuden




=) mygedasmiarhaadsumaiesfevauadayadugnainguazms
asnwuulfauznssumsasafuiagluaudisisaiaduvauriou

&) msldiadesguihardesasnuuuuasaunuinduniesiionasntu
auAugua i ianenssunsnssfuiaglunudsdeaiaiurounau

&.97UYA
&.@ A9INAANLAZAINNIIBU ST NYBINTYRANINTILENANT dnBaTaR ey
Srvaznrneeniiiu < Ussnndall
.o PrAzONUTRUIINEE I saeniontiAuRie e usnYesTLa
UsrneuaemeaanidiamesaeiuiunidingiuseutarAnlifisUsvasdaugeanlviuunnely
vouanazUinaiimmaliluuuiagildanmsyasonmiduiunh Widuouendusure
¢.@o MuftypLUIseniu o Yizom
o) PuAvylUmnefinseRuitannsoyaesndeiaeininauasaundy
Fasnadniuildeai
) muﬁwmuﬁmms}ﬁam'ﬁm@iuﬁ'mmimmaaﬂéhEJLﬂ'%f'@ﬁﬂaﬂaLLazéfawuﬁa
Toesnduldsoussnmitiufsdailimun
o) muﬁuﬁmmmwmaﬁqm‘iﬁqmﬁuﬁﬁﬁﬂmu%’qﬁamwmauawm‘mwaaﬂﬁw
wiseinnaymnnesidlsuaudimuiidasinildsausmmitiuddiimun
o AT sy usunAugnTe fufeuiilunalilang o.m
aruafiunsvietanduiliannsouneenlfiersednsnaviariedieynsssuniderdasn (Ripper)
mawmﬂwmuﬂauLmemaaﬂmaLﬂsawmﬂammuwﬂmamnsuu‘ﬁa'mmswﬂuﬂﬂmmﬁmmum
&.o.& TUYATURDS wsnodsnayaiuduiiniiavieiufouiifvuinlanii o.e
Qnmﬂﬁmmhjmm'ﬁaﬁqﬁaaﬂmEJmawniﬂamahﬂ'ﬁm (Ripper) fadldingsadainnisssilaiiuld
Lmﬂﬂ'ammsmuﬁﬂma&’ﬂﬁﬂd'ﬁawﬁmﬂﬁﬂﬂﬁaﬁﬂﬁﬁ’mum
&o.& MyiaUTinanuLasnIeRy
spRuiafuiinasgnuiadiuns Affuiahmaygeaueazaudeudaet
sraSnanuitrueluuurdeuiinunuithasaanslursuieiifausuauesiniedanis
TnelEnioiinsmsanrunameasirinaduncs 1ned3 Take CrossTusnaiiffuiaiiliuns
MIURRUVS YRR mawmiﬁmewmuLLawum@mmwmwumLﬁumu
sneiy azsedualusdilinunuassime Affuishmsgatues
FmneudaatansnBinanuiviiads TndlidefonisnsaiaSimanuauuualauias Cross Section
geafdraduinaed waglitimie adugnuadiams
&.o.o NIEH5I9
n'aulf%'uﬂﬁ{TﬁmiﬁqmQ’%’ﬁﬁw3éx’aaﬁ"xmiﬁﬁ’a%xﬁw%L’Jmﬁ%m"ﬂmi*fqmmw%L:}m
Tndfssiienilanssnuannnisgn Weliaansodoussduanaduiuszduiuargudaseg Wed
andungndes uanilensyaudaataliudieedorhnsdhnessiuiiowsndiaugunuandddad
TidRumayassUiuuitiand uuuiess weeieuseneulumadndefuie
&0 PTTRY

— I



-,

muﬁﬁqmﬁuuﬂﬂEJW’J‘LU%Qﬂﬁﬂﬂ%’nuﬁL'Jmvﬁ@ﬁ;ﬂﬁaﬁuﬁgﬂfau'ﬁlmmaqédﬁﬁ’f'w
SvmE bl fsesmuslaegiuiaasiaddfummidusevangmuauemmesindreu
&l ﬁuamwum/ﬂmamm
mwﬂmwamwumaLﬁlmmummmﬂLL.UUmw@aamﬂmmmm%mtmummmﬂumu

snneasaviuuRy/ LsuaumuLLaymsﬂn@manaa'mLwamuﬂaa‘mmmimamwummu

&lo.o mawmlmLmmemuLtav‘ummmuwmwuﬂmmmu msqaRBnTEinAeRINY
%umvmﬂuwm*wuawmmmmmﬂﬁmwﬂmmmmaauammanifumu’;mmaqmaa”luﬁmwmmmmvmL

glolo Iuﬂ'ﬁmmmuL;ul,msz'qt,LmLauﬁnamwmwmhmLﬂuﬂﬁﬁqﬂmumﬂﬂjmm
(Slope) @ : @.¢ waztndunisyafiupisliain (Slope) @ : o.& il mnssan T TuEn ey
uneaFaimun

&lo.n miﬁqmﬁaﬂ'aa%fwg’\mwnﬁaaqmmﬂmaa%’w&"lmqwﬁm‘qmLﬁaaaﬂlﬂmﬂﬁﬁmumﬁ
$haas mo wuRwAsarwEzmInlun SRl

tlo.e Wnsditduiungasdeddanussiines Tafemnuuildldnuiiuuuims
Panumasiiufitusoninanuundimus Fuuuuenssedlfilldliiu e wuiwssvioiduededui
LN E LR AN

&lo.d ‘Lumd’iﬁwﬂwwmm‘tﬁmﬂt,l,mﬁﬁwwﬁ,uLtwmwmﬁmmamsﬁqwawﬁgﬁm
nnmsszdavtelwssduiiineinanulissinse fuvaeidudunisyaseiuiaasanufionaall
'j'ms?ff;ammimﬁmmﬁ%’u%’wwﬁaﬁuﬁm@umeéfawiammmLLf’ﬂﬂmmﬁ’lLLuzﬁﬂﬁuaﬁmmmuQumi
Aeadlpepldieauiduresdiud

oo mwmwummwmmvawmm'mﬂufmmmmﬂmmﬂaunmmamml,md’l‘wmmaerwu
ﬁq‘wﬁhéfaqm%wm‘iﬂiuLmﬂwmamuumwamuwmm'mauﬂimlm

&los nsyeRuTonudeuszfnayelFanamun fumadutumanuudmiy
mmafﬂ,mma:.”L‘UQumﬁvmwmumamwmuu@ﬂmmUm@ﬁummunmmﬁmmmLmumimwaauLLau
muﬁua‘umﬂﬂmxﬂﬁumwifm?uwam"lumumaﬂaa'mnau%wvmmumiwmdﬂﬂ

&lo. fmﬂwlmmﬂmisqmﬂfmmsn‘i‘mmimmiuwaﬂiummNﬁ@ﬁ%’wwmmiﬁ
Ul Wy e uRudeuiufiannse U dudasitlivnsaSomdeldasdoam i
amummmammamuwnawammwﬂ'ﬂmwuLﬂmwawmmwm wiuawmu'ﬁmmmwmwammmmuim
AuA gL A UEN Iﬂaﬂvmmmuwumawmmwm?mawaﬁwmvmﬂaﬁuumuma
wWasuwUaslng Lﬂsnn°uwumm‘hjLUuamwm'a\1:1ﬂ@ﬂmagﬂuQawuau,azmmmu%waqgmuqmmﬁum@
Induilremindeuiuivunsiinedianuesfedddiunseyiiannanenssunmanraiuian sy
Sarieadren fow Inean1uiinesTan i mumwummamaﬂmimLmu@ummmmaﬂmiauaaﬂw
navien Lgawauaaﬂwummﬁmmﬂanaaﬂmﬂwuﬂmmaammime”tmuwu’tm‘l,mmau wsammmu
meu,amm%muwamwﬂas'sammlmmnﬂﬁwaawawaam wiensaenansene fiisrdaaiou
oyfRaneaznssunInsiuiaglusndimeadne tnodiivasanasisadeudie faamsly
WS ez Wudnéiy

&lo.w ﬁmuﬁﬂaﬁamgﬁathﬁﬂm'Nnm‘sﬁ'mmmgmwwwﬁwmiﬂaﬁaﬂ%é\’mﬂaq
Tog lurauwnuazazdoandoyfussiuvanestag fmnsa

T /{/ A



VU LAG
TR ssRnmasomhensssesmsitszyl s Tnednsinisdeesdullnm
mseUnaeuidiuiaeueld nefdiuiesdonimsaumiheyadulidenndaafugauusily
n3fafusuLuy windinisdsuulaeanuiifieiu giudsesdeuduinudismuguauiaus
ﬂmzﬂsiumarm'sfgﬁuﬁﬂﬂ"lumua’mdaa%"]ﬂﬁmwLﬁu%aulmEJWﬂWﬂ'wuﬁaﬁumsL“ﬁlu‘LUmmmiﬂqﬂ%mm
aitgiudne sl
D.AUNNLATUASA
ba  MIRA/AEsNg sEIAnTINITINAIsaLenAaN Yz nTldnuLaE
gsilnvasianwissondu o Ussinnil
.00 Punuiinwaemlinudel
o) Wurnuuiuviadouiuietnfumaiinaiutaeilldauiuiuiivi
Aumlonfiumiiunsafiumisnunssuaziuvilsuiugneudanuiiimus Bluwuudeding
sdoaldfisnma e ufimdulady
o) dhufmaitenisanauiasaudeiivnanisnsinensanildomiufui
%’Uﬁwﬁﬂmmﬂlﬁﬁmm%’@ﬁ’muﬂ%ﬁ@ﬁlﬁjﬁif\ﬂwm:w%i’saﬁ%ﬁu‘mﬂu
o) Wudusundudmfueasuadlassadetaniliaudilissylidustiedue
Hupugndiginduinasiuezfedafinndgwiefafedula
bl Qﬂ%’ﬂ%’awﬁ”ﬁuﬁuﬁ@L%uﬁuﬁmﬁ’umiﬁ’mL%ﬂxfﬂ@dﬁﬂt&ULLaﬂﬂﬁLﬂuﬁqamsai
dwiuaunig
voa funniuiagnuudenuontasiideuiwihmhileiurmuiuadsimfnms
AouloaTanilldnuiiuiuniensianaummeuasaznauiifinusuifmudismeliluuudead
blo TOMUUA/AUENTH
b6 %faﬂﬁﬂl,%'amxﬁmiﬁﬁiwnwzﬁmﬂ%ai’mﬁﬂwmmxﬁ@mamﬁ’aﬁqﬁ
o) Aunvinuuiurieieufussdondufuiivihdsuuniunuds Unified
Soil Classification #feil

dryanuwainaiangsy yilnunIiy
GC neNANAUmMTEInTInTvue nasfundum B LazRumiln
5C neNauRviemneilvuebinasiunaufumilen
CL Fumiisfdanumieatesdsiunanertarlunsianionas
¥nou
CH umileaditienumidoannlifidundding

oy o o - o) P AP = & e 2 =t o as |

b) AunrAuynadupunuialunlifiSuysdinnuededaidauunmulagds
o =t =l 14 =4 ~ ] = [ -
aSoudisuanuinuynuusalourasiuv (CBR) u1AnIMwIawn ©%

) gn¥udusiumileanauidagnaiian Liquid Limit lsigentdn ma% Plastic

1 1 1 ) 1 a:[ql 1 1 = s

index flAregsewing v-ols saziivuedndunazflasdauiuszinsanesgueEtununsalann
Wilapadl




AZUNTIUNTFIY % EJ']‘LAGWLLHNI@EJ&’Mﬁﬂ
S Tabiaty et LN5AD \ngaLaw
@ 5’} @00 @00 - @00 Olele]
/e i &Ko Do-@®o0 - -
wes « md&-od Eo-dd E&-600 Plo-@O0
wes eo bd&-&o &0-#o EO-GOO &&-m00
Wwesd o a&-mo oé-a& wo-&o sne-elo
wad woo @-@E E-@d o-ad B-GaE

<3 1

= o e = | wa B §ust o =
< Funiuianoudenuenveadeudinaeuimiduiulagsiuuniua
38 Unified Soil Classification #ail

dryanuainig L
S wlinvediu
GW nnvurlvgieefunsianeumselneinznauasdendnioy
GP nmiivnaasauenTnramieslneiineneuas domdndon
SW (adlnTn) vieflvueivganziuniesaunsnlnefinzneuazdunidndos
SP(ddingm) yeilvueaiiaenenaunianlaelsznouasideadnten

0ol NTURDA
o) Puanflelifuferuinduiarsiulasnsonsmmnmsya s s ns
sty manuuadaesU ol

0.9) thiufleglius Salsoinddliduiuluuaseueumnosiuusdazdy
slouasalafudidasinanit oleo wesishinnmd b Tu e sswmmenvesduwnayiildua

o) Aulduasaiomaaanad st fuiuasiosdinmdulisnnnimie
Uoun1n e% %aﬂﬂ’s’m%uﬁwE)wmwﬁlﬁﬂ'a’ml,i,ﬂuqmﬂ (Optimum  Moisture Content)

o) Amatafunsearelinaiu o @ o Rdudavesresrennuiaazio
yaspeenlfiuseslmifaafunadniivaamaieentivuruarlonnavliinugussmsundaosies
vnsuadaasndilulnesiundaudnasaunseeseliuszeslidesndt o.oo w3

0@ unshuLliiindt 2ev vasnrmulgERvesiuLtan L Iingg
nAaed Standard Proctor

b) gRFansnauASAmilouRD

b.0) UaSautUlIY @e% saspnumtungaEavesgnSauiemniitns

yPand Modified AASHTO
o) AusuiouaufasnissguniFldmuuuismustsunsonuadades A
giail

s .
]

SR W



0

2

n.) m'a:mﬁu%éfaam::ﬁ’lLﬂu%gu‘)mwwu'u,wiawﬁ‘j’u"tmﬁu o.&o WATIAY
Fasundalagidnundomdnuaiullaetnalen « dea
o) UnSALLILTAN A BILLES (Relative Density Test) lifhnin we%
wagilmnmmuudisndnisliind 2o%
& fupuvidefuoundudrviueiniazlaseEing
@.@) %é\’mauL“f]u%'uﬁ]m’mLLuaiﬁULLﬁaz%uwuﬂlﬂgﬁu o.&o WaThunTae
MY AUNEUINVE eV SaY 0.0 WA
&) nsahlufunundumsuadamileufuaudrunsiiiuiuaundumsun
Sawnilaudiuny
&) unsdfnsunsenanaasullidntotvunsfenims seenuasundalm
JuHATAABUH UL mun TR lunsnuLazuadaludude LUl
.o NMINATOUTHAUATIIEN
o) nsneasuAswiiluaun (Field Density) 1338 Sand Cone Lﬁa‘ﬁmﬁﬁm
mLﬁaiLﬁzjumﬁummmuuuamm’twaaﬂgmmﬂmawmﬁmaaulmuaamn m ﬁ]@mamiwmaau o pYa ol
0.6) FUNINTaeY o ATIHERUTIMIUASR doo M1T1MAY
vioatlunasfiflsvatrasnssunsnsiaiuiagluaudneding
o) gnITAIINIMAREU © adueRufiursn doo ATNLRTATE
aglupaefifiaresnpsnssumansraiuiagiunuianesii
©) NM35eemRalis s uRanIIAgaUANLILN S BN SRS TSR
AaAnLNTINNINTIITURER LT eNBE51

o, PRI
w.e MANAATTHLALAIINYLNY
sugnfauneiduddidmmenveuedurguinadlugni o fadussnnndifages
ae lapUIunng gLasﬁaumﬂﬁu'ﬁwafusu,mnaﬂus&aqiwﬁﬁmmﬂimmﬂ o ledumsanuusesiugni
imaglu Skeletal soils 1mm mwmﬂwummmLaummﬂﬂmq b fadwns vislmgniedluduiy
Ui ee Weddug weinnnilpenesiiinrudnlifiu eo wuRimasaniaiu Wuldaiume
Fusu uey Auwmden szmmmlmgnamwwum

dlo NSATUALANNTHILAENTNAEDUTHE
nsfagmuaununmeas WisyivBamuanifausslavidonugagn euauau
avffestinadiugumaiunisaaeutas feil
dlo.e NsVaEUMTSBde Sieve Analysis
3%"m'imaaqﬁ dmfumauiansiioada (Particle Size Distribution) vaeias
Uszlav mu ansa vie wasiiudes wriiainas@omasvenn ImeﬂwmumvLLﬂﬁﬂﬂqnmmﬂlmmum
ﬁummLaﬂwuﬂjmmaqmumul,l,nmmai Boo MR O o.0nd Tadans weSaufisunavesiieg e
WIDA TSN TIVUAR ) MNIANLAYE 08 'aﬁmmﬂamuimﬂwﬂiqmﬂ AASHTO Teom-slo
oo ’DE"{ﬂﬂﬂLﬁ@ﬂ%ﬂ')ﬁ’)ﬁﬂlﬂm‘ﬂﬂﬂluimﬂ’ﬂ & 9. YU danpuesun T e oo

LlsnnninSasas e Tnetmtn funiesunaiuesunsiusd boo kuinnifesss o Tnarmiin

W




@6

oo lo.e PUsBINUMITEITRINTe Taniildsdedinsidearuinaas
nnevluvazdesedcainausfovinmmadeundiosdenduly
aeunsa A, B, C
1asIME UG RELNTIUeY eo sipssznoufisdiudiud
WL SMUNLLaZEE R
- NATINABURTHIUATLATUUDS @0 ABIUTENEUMENTIUETTH
mx’?‘m?amwﬁ%’mnnﬁmLLaw";waﬁaaﬁr:hummmmua% woo

yhnaiilalannnit b W m mmi’aﬂﬁﬁhummmmua% &0
wleloln TG R wiute b wideaulumne A, Bvita C winiy

- s
ATNN @ TUWLAZVDIIFANIRT U

SpgasNNILRsLNTIlnRIMLA

YUNRRSLNTI

feduns () WA A R B wngm C WsA D 50 E
¢o.000 () GO0 [o¥ele) - - -
bd.ooo (@) - UG ®00 ®00 ®00
®.&oo (/) mo-od @o-eld Eo-RE& D0-800 -
&mo (Uof @) be-gd no-Ho nd-od &o-ad &&-600
b.coo (LUBS ®o) &&-cdo Bo-ad wd-do Fo-wjo FO-®OO
o.cot (U5 co) oo ed&-ano ad&-mo oé&-ad wo-do
o.00& (B3 bwoo) [GR &-oo &-a& &oo oo

oo MINAEUMIATARINTUMET (Atterberg Limits Test) : AASHTO Two. Tele
mumammwma&mmua&ﬂumamumnm LIC{UICI Limit (L.L) waga? Plastic Limits
(P.L) Fagin LL v09fiy Ae U'immsuaﬁmwmawamluﬂu fvlauasuaninann Plastic widu quwd
ﬂﬂma‘umuiaaavmaﬂmamuamm&mLé’lmauamuwwﬁuml,mamm <o (o.do& laiumns) JEniut
A1 Liguid Limits ﬂaﬂimmmmm ﬂmmuiasmmmiwmu’(,umiawama@u (Liquid Li Lm;ts Device)
MannLiuEn 0.8 i Lmimaauammaaummﬂmﬂmmuaq oo aBLIRS TN bE A
dmuen Liquid Limits(P.L.) ﬂa%a1mummam’lu@umamuuumaa’tuamw Plastic 1ng
msmmumﬂaanJuLauimLmﬂmamﬂuwmaumﬂuﬂ A% o/ i
AARAAUTLEY Atterberg Limits (P} = LL - P.L
da.e Taadaiien - UsimaniouAumiien (Clay Lump) swnlivie Sfiuiy 9
- LL b o %
- Pl llinna wo %
oo fﬁu‘a‘mwumwiamamﬁaﬂsa
nsfeai BRI & T it o i & uay il @
- LL lalunmdn o %
- Pl A ol %

5, 5



15

gﬂ%ﬂﬁww%’quuﬁmuWLLuéﬁﬁw

- L ldunat @ %
Pl fif b-alo %
oo AN

ge !

- LL Linnnin e %
- Pl diAo %

w.@ NINREUNITUASR (Compaction Test)

nsuadaiu B S3nsiiliAundulnenisidedsadlediidminuasidussdana
nszunn viedaazifiou (Dynamic Compaction) Widaduadewd dniulfuniigantsnaaeuil
Tinquavasn Fuieluid

- panaduiudUBinanilufureemauniuvesiu

- AIAULURNEATBIAUMN (Max. Dry Density) leldndsrminiundasing o fiu

- ymBinasluiv (Water Content) filifAusiaruutiunniian daFenda Optimum
Moisture Content %38 OMC,

nInagunTUAsRiEsEleriiunsnAnuuliveiuieundaiendsaud iy
wids Femrefamsmeuufusweiuinsiuidduiagieat Tnsfiednauuiugagaiimldan
nsnaaedluiamanaviniu eoo Wasidus Fodhiisuiumaiiurssiuiuadaluan

msneaevALuite Rl A steadann, e vieauuti 1 b 35 fie

(n) Standard Compaction Test Win Standard AASHTO Compaction Test

() Modified Compaction Test %38 Modified AASHTO Compaction Test

0. msmuﬁuuawmﬁﬂmaﬁwﬁLﬂuviassmEjff”nm’mLLﬁumaq%uﬁuﬁau%uLLﬁn
%éfw’aam%‘EJulﬁaﬁ%auamaaﬁﬁaﬁmﬂwm o WURLNT ﬁf?uﬁa‘tﬂlﬁ’ﬁ%iumimé’mmu%@ &.m

oo f;amﬂs}LaanmaFmawﬂ'maﬂmﬂumwmﬁl‘awﬁma“wu ANIMMEINN TUABAADY
lai1nnmin e WuRLmS suuiiﬂﬁlmmmmmm o % visaa wuus uaruaseli dauuiuliteendl
& Modified AASHTO LLmLmaﬂmumaﬂaﬂ"nwuaLLaumuma‘uwalﬂmwﬁuumaumﬂmwﬂ‘divms ield
lArnLUuRAB NS

0. %’uimﬁ’umﬁﬁamuﬁfmimian%’q 51Lﬂu%uﬁumwaLﬁuﬁ%’ué’wﬂvﬁaﬁafﬁguim
wumamammw'iamamumaﬁumﬂmﬁmmmaaﬂuw LmesU TAfiA W8R8 @ % ma
mummwumimwuLLfmJma@mummﬂﬂﬂmmuuﬂwaElfm =6 Y%Modified AASHTO nsrisanaty
iaqwumwﬁammwmnsﬁma‘umam Lkavm‘uﬁmwu@uﬂummsaﬂjmammmaan%mmﬂLt:uuu,au
FTAUAUE *mnmmummamwmammaaﬂLm:ﬂﬁimmwumwmﬂﬂammmmwmw’lmmm
Lugedn (Optimum Moisture Content) ) e toafuiTiAuAung wsaﬁejmammmaaﬂmu"mﬂ"uum
Qi’\ﬁ]iaﬂiﬂ‘l/lfﬂ“mﬂﬂuﬂ@@iu%‘uﬁlal"d mmwﬂwmiumamlu‘kmmwmmummammmu wana1nile
Lﬂa&Jaﬂiwaumammmwwmmaﬁwwaww ATUAUNREIUAS ARDSLINNNTY @@ . fuui‘d‘!,wlm
AR & % YRoRLLUUTIRU waruadalidaunddliidonndt «e %Modified AASHTO t@3a
wliundadntuniliflivge audunsudonavynusens

W& msvadaunsTutimdn CBR

k) [ e



(@121

Fnnsmnsed CBR ARmiuAEnsmeseuiinmusduioanyIeudiou Bearing Value
vesTagiatafuTanfivanasgiuiiermsundataniadnaiu Tngldfeuuadeaiuluuuy (vViold) i
Optimurn moisture Content wiauSunasiuivla 9 Woturldesnwuulasaitevesnuuuazly
anusuaslunsuslsldaulduazeniuaude s

N5MAaea CBR. avild b 35h
n. psnAaeUuLtin (Soaked)
2, maneasauuuliuaid (Unsoaked)
enlsiszyisla Wild “35 n.”
o.&e ﬁ'ﬂﬂﬁml,ﬁaﬂ’muﬂiﬂﬁ CBR rodufudmatannit b %
o.&ko qammaﬂm CRR mm"l,muaamw o %
ol & °ziuiaqwuvrmav/masduwmﬁaﬁmarm Fanildassioaien CBR laitioandn e %
0.8« ﬂuuwumma@asmawm CBR ladvloenin @o%
wh ManeasumINdnusaveias (Abrasion)
Hunsmuedifusunsiaqnagaulaenniianludndfiugnduluededdionadau
Los Angeles Machine *?amﬁsi'mmﬁﬁﬂma Abrasion Test thnseurunzENTILES el wrdasidud
mumvumwmaammnwﬂﬂaanmumaﬂ Werwansasudnsdnuse
0.D.6. %uiaﬁwuwNLLau/w'ﬁmum’;am%aﬂsqm@iwummmaﬂmam soo 58Uld
1AM bo % 71 doo Winadn &o %
ol fuitunmsiuegnuedidudeudonssidinnndt eo % 7l ¢oo seuhinnnd,
go% fuvianisauesunineddusaudniseil eo seulitnnitec % 7 goo
saullnnmin «o%
dioa Fugos visfiunsnnEuaeunInnumanedidusmninvsedl ¢oosau
lalnnnTn o % sreedesdlinnageunavil o % NMINERBIAILLATS (Soundness Test) Tagldualu
dhenlodoudamn » sau

& AUABUNIA
c.@ AIINARIULEEAINVLINY
suppunIaneEInnsUsEneuLarRnf L uUMHENABUNSANISIMATUNI AN G0N
ADLATANITYINELAZARLAIRBUNS PN SULADUNIAEIRTUS LA TR
ounSnUIEnousBdIuNEITa A Rud sevi anTaans e e ean ATk
drunanhmunerdsmgnind lidnfusdnsfuasifaumaissrounnfivarsey
naundadesilifomsiuaeuazitondenosdidomiiinunemunisiinuea it
yusonsdrdlaruasimdaiuihminiinnsedh
Glo  daruua/AnEuR
0.0 TAHALABUNTA

.-:-._

A

/W



®E

o) Yufunsifonduyudunivedauaudfuvednibideuguamuasiuiady
AoullnuanauunsgIundnfusigaamnIiumnen. o¢ @y e-lodmls Slajseyliiduedned ulald
Yudiiudvoiauauduisng e

o) niefeaiiunmevernideiidiauiusduniiasananaandaieluuas

ar

1 EJd 3 e 4t cglJ
ﬂﬂ'ﬂﬂﬂa&ﬁﬂumﬂlﬂﬂﬁ@\iN’Wﬂ']i%@ﬁ@UQﬂJﬁNUﬁﬂﬂu

o.eadaUmLLIsnTslnaugineluRendane ¢ sauliadnrsaliiu eo%
b.lo) adaudIuAalasTouduRsLN SR IMe AL

AZUNTININTFIUBILTAY % rnumsunsalaeivin
n/e ‘5’) @00
wad & @& — 900
wes = @GO — GO0
\wes eb &o — &
was mo bd - bo
wed o @0 — Mo
was eoo & - @O

o) sudesvtansinfindeniuiilidoeissinsnsadeuiunsmntaiaty
BLSTTUERTVUNN G @sio TARLAT (/e - m 1) Gavzdedluuindiunazaavdudulladie
sinzasilruuunsmumataeandadotuiilideanfiuisinvasmdsudeudnnaniidnnie:
suipereurldd s nasinnsail

m.e) MAFEUNTIIRALAEATeY Los Angeles Machine oo 50U TATAUADANS
Tpdbioanin vo%
| o) nadevdndunazladeutuszunsannsguendfudunadurunniy
wod o Svuaiiluggeliiu % ldfueinserouninifiaoumunliiv olbo umsuaziiuues b &
YA

= 1 1 = Eg" ar &d o= ot g{’
Fulvagaliiiv o v Bldivenansmouninfilrumuiiu oo lwATeY

VU % dunzunsdlaeimin
gy | o%” |@” |#%” |%” |%” |No« |Now
Auues - - ®CC ®o - - oo — o - o-&
HOO (e ®O
Fnues o HOO ®o — oo - o - - o—-& - -
HOO lexc G

=

go} ’é d' . =& = A o 2 =
<) udaaduddafizzoindsimatndadeduludSuuhsiilvinsunSaaaduainu

q

UansaiunNTAAn9EsaunSE 18




®E

&) aranauiiy (Admixturenduasiad Alddudnlulndundupaunindediaay
Supandanssnazazainlunisldemusswiiunldzdodldsuanmifiuge uannanenisun1sngIanis
T8

&.lo.lo WUUVRDAZLNIA
L w .

@) Tandldimuunaemulilidaukurinasfamananmstinetaiaanmanmients

2
s =

nszfiailfnaurinuilnenueAnesTan il
o) v iazinniuuuesdenuilisniy e fauasniliiu « ddnlos
AnfulFudausshilonaaeu
olo) lneedoadilisnividenrriafeanmsatuildlidogiitognimun
liiveunin oo faduns
o) Wiasuarlfdmiudiuiivndlidnn e % x m ih
) mimféauﬁumﬁm%m%’Uﬂ@ﬁﬂ%‘&\ﬁ%ﬁ@ﬂﬁi@ﬁﬁﬂauﬂ%mﬁaﬁﬂﬁﬁwﬁaﬁﬁﬁﬁﬁqmﬁ
TrausauaziaeiasinaieddisifnssadindouinagnsditufnigeduhasdoniilFiulaeile
Hnaftuiiliuigmiesnaineeunisll
o) wuuvdeidlelivsneuudadedmmnniuradusuasldfmumiannssiunnauasgusng
gndisamuseyliluuuy
& feumpouniafenhawarsmkuuvdsgaslmiuSasmuuumaiunuuud
oygralidihiudetostuilirounisfiauuuuasiisenidou
&) nidifedawuuiieminduriolanaduethduftardosilaidiluneuninlanisdn
winidelangduigeviadnninesuniabiosndt m wufins
o) nsdifiddavareminduisuuuriansaiuldliddossaouninfilaeminduide
wui B mduainlilngiodansdeugaouniaiedsuinamaesand i o : o Tathwiinagly e
Flamd a9 naeRLUY

&losn MIHENLAZNITINADUNTA
&) dnpaueaunE U sndRamsd LA sevRen s enaz e e
nmsneasduesnsftinslasiaemimufausasrsunisfdesnisaumnzasilunsrdausasly
snavderounsaiunamilautedadammaiids
oe) auanniaduusney ve Tuldllfn beo AlanfudemaauuRisms
olo) NMInagauiidaun1siuusanaaNTanseyile 3588 Cylinder Test
anansodunsinaly oe Wldllandt beo Mlanfurorisasuiitmsuag Cube Test anunsniunsing
T o TulElldhndn weo flandusomaaufians
@) NISVAAOUATANYUMAIYBIRRUNTE (Consistency) lWunmmagaumAIng
guda (Slump Test) Aauiasiluwituwuundsldldinsguiegssnine & oo wuims
b) T sranupeuniad et diTnaud ot o wduaaunIad i Suauiurevain
ﬂhe.m*uqm'mﬂ'aa%'mriauﬂauﬂ%méfmwamﬁflﬁ’uaejwqﬁ"aE"iwm?}ua’&ﬁmﬁ’u’Lumiwam%wﬁﬂqﬁaﬂf’u’nm
pesliveanin o Uy




oY

o) ABUNAANELLAST (Ready Mixed Concrete) daunauvaspouninseslfiudaunas
ghatueg fuustnduanneuiesinnldlddesdensnisdmnaeenuuudundiuasnanAgeuTINng
wEvTSTRarnsTuMInsInuiagluandndeaaiinrsuiivreude

o) PumRAd evTser v B nad e g ureasgniwadieglurouiand
AMUARILARIUAN T

hi ATIARIALARDY

G RGY Waenin oo NN, & b%
1NN woo NN, + &%

117857 Uoumin oo 0. + a%
UINAIN Foo AN, + 8%

nFv AUAR AP RDY

UazaurElL AN + %

anlo) MseEY (Mixing) Wil Ualatanily
w o L - e of 2 2
amlo.@) NSHANAUY (Central Mixing) MUNEENNTTHENADUNTRYLIAITNILUIDY
anysal

1M1 UAT LN THELALEAT LIRSS

mwm;m‘%f‘aamam GITRY) aauTlumaEy (i)
C.WE @
@.&o @ lod
o lod &.&0
;.o @,
n.eE b.co
@.&o b.lod

o) NSHEN o Aau (Shrink Mixing) YnafANSHENABUNTH b naulAsnBLNTNHEY
nnlssnunasreurdaiiunsuadliedaiouiosmiysal nesonau(Truck Mixer)

mlo.m) nspanlassa (Truck Mixer) #u1edanisuauseunindenanadeSoudoy
avyseflusana (Truck Mixer) mswamsaundadodnisvplidosndt oo seunagliiiv eco soUAM
AaEavaanHaN (Mixing — Speed) Tiruuanessdos

anan) N3vUEITILUNBanL m ‘U‘isLmﬁwﬁﬂLﬂmﬁuagﬁ’ué‘wmgﬂﬁmau (Mixing)

il

anen.e) soneal (Truck Mixer) anldvudspauninain

mskaufiui (Central Mixing) Tildraundaldlalfiu co% gosUSnmsavua

W




ot

ANSHE b #au (Shrink Mixing) Ttdaaunialaliiu «o % asUSnnTTIn
nanealaese (Truck Mixing) Wldroundalalaifiu be % RaUSNATRIR
o) Mabmsvuddlpesonaudosteneunss (Discharce) aanainislliuus nely
87 @ Y . WETENEUAE
) S0vuAY (Truck) Waudaszpsduquazasdasdopeunipoanifimanioluna
mo WSy

AIMAIE

_ soma (Truck Mixer) mansdasadsanusavugdneuniauazmelusassaniiueiil
saiEseltkauneunels

_ snnau (Truck Agitation) wanefesadeananinvudaasniunsunisfinauiiouiae
ﬁummummnimwLﬂmwmmmmimmuuﬁwmwmimumqmEJ

~ sowuds (Truck) mnefsadsansnsasudeneunininauEouiosanyinludazios
Hosfnihdald

= paitSmadiiusnfunaniisla
naniidwualldfuyuduudednauisaan o

& mamasuninaznszvhlindseingrsnruanaulinmeasuauisuiosratiuy
wa’amiaﬂmﬁﬂﬂ'mfmmﬁﬂu,a3§qﬁﬁﬂuﬂaun§ﬂmﬂﬂﬁﬁ’ﬁﬁaﬁ

&) aoumannaiEEdweanaduwuuvaaldldnaelunm mo wiil

«b) Mamaeuninaniigaiedlssieredinounisdesliuarsrodmaneegiu
asundniiimivhuneeunialuszezgindt o.do wassniuimieannsdlagiilinasuuand
29NN

&) svideasuniniisudnduiussuninauldnameRminaundadudunauss
mamﬂuuafmme’mwumlﬂ
&) mMamusazasamunliiin bo Lﬁuumum\,wmaqn%m’lmauﬂﬂmual,mumEJ
PERIGT (Vibrator)
«.&) Tussiafduandasssfumanlasneungelinssjsnsunindaumliuiuias
waithamliesessl i dusessedmiununeaing
@) vasfireuninddaiud siadaszteldlvineundalauanunsenunssiieudaszaag
Josifurgayfeihanuasieaiazandos
&) SOLRDABUNTH
&.@) 'ﬁ@a@iaﬂauﬂ%%ﬁwmuﬁﬂLmu'aﬁLLﬁmﬂlﬂuLLUUﬂ'aa%ff]mﬂl,mqnmmauﬂ%'méfa&
yiliadaifutaeglnefadaiansensoililunasised
&.o.0) SPERAAMTUIUADATN (Construction Joint) faumABunSafaRanUY
memumﬂmmﬁaaaﬂﬂ'sna@ﬂLa&Jﬂauu,mmmm‘smﬂaunimmumdﬂim
&.6.o) soemalLiave (Contraction Joint) m‘wmsumsaamamwummﬂmﬂmum
FuL U sdeesslineuninudidenaundiimonuuuitowpaundslus ndnuvilaianounai
waiudasdamnduinendeuirislariianiaieuivsneeuninlutisely




@

| ] . . [ 1 1 o= &
&.o.m) FOUFDIHBVENE (Expansion Joint) 184119581 WNTIIVADUNTARTILINLAE
gj :4 14, ) ) 1 24 = {1 i 1 - =l s ar .
Assnandliiiszusvieiuedision « wuimssuaslildveainassninehaeuninnieTagUssinn Elastic

Filler wazansavsiamedantisnm Joint Sealant
| | 1 \ . o 1 2 5 e Azl
& o) urilleldsaesa (Elastic Filler) Ussnaumeudusudiosvs awdulodugiuvmnzasl

Sadulkuazauieesznoevilama
&.m) Tennesessa Uoint Sealant) lue19zAOENALNTWINTIEIN @ 1 @ 506D

2 = Lk =l
avgneUusalndalinaunin

e of

¢.a) Tagiult (Water Stop) fidnwaerusuaseuaniasisdl

F8MT Rubber Water Stop | PVC. Water Stop
MunausEnag1alDe b,&oo P.S.. lb,000 P.S.I.
Avungans LAy @.oo ®.&0

ﬂ’;’luLLﬁ?}ﬂi’Iaaﬁﬁjﬁ’fﬂhﬂShore Durometer Type A o )
mmamﬁw‘hﬁﬁu &% o.n0a%
dnauanotoy €&o% &£oo%
mumqnmﬁmnﬁqﬂ 0% wod%

2lo.@ N1INIALUULBENTULADUNTH
&) LUUNaaaaun3nardaclansliaunnesaTUAIMUANAINEALUURAEN1TDDALLUIEADA

a ol 73 d] = b = = m; bE
nsEvingaaanusstnssTadedldrsunninnuidevs ssesaniineauuuldauanuuis e
(¥ ar IJ o Qr L4
Aaun3nTuIIN U WARLNTairuRLAsU SEaMe Tl
©.®) MUUAUTIEIATUMLRIRBe o T3
2 3.2 ] ﬂ -7}
a.lo) LU 1uldEuiy be Ju
T 2/ -3 ot c:icl Ex' o 3 1 i LY 1 =
) ASULABLNIATEADINIELTNrounT LRl wLasdasUtag1alsy o TuiEn Tuuil

s

GREEETINY
b.o) Mnszaouguihaguudinessamhimienatide

.o Mdaunlvasunsmentuegiane
o.e) TE3d L A UuRTADUN IR
o) Masiaiadauianaunis

o ASERNRIABUNSA
&) VsesiReunianeawULLE NN AT UMIRTIRRDUNYNAIUANNY

f

P )



G

b) finmreuniadiiyngundaiianunnisadntoslinsenunsafioudisarmsiuudausavas
Tasaadrslivinisataneunisiinziuedamamuinabvesnliuaudigaoiuseyunsiodns
A URAS 198 @ : o TRsiamn

0.5 MANUFISENARDULAYTIB UG
o) MiNufotwnagay

o.0) duifiuioinfiudesvionsieuaznsediuiusdag o Alanfuienadeundiu
wdaundsmasdnddudeuudrdunasiosesnuuudiunannaunis

&.l0) \ufpgmdegnuIAiraunInag e uas o afanaz m fedrderranfiuteutes
semuaunaneaiaias s iufeutifumguitvesaeuninasuuuseiogufienagouidaiu
L3ERUDIABUNTH

) NMFTIVITURA

b.e) HaN1IAdUANaNTRYsIiugo8/05IANIIBLALNITORNWUUAIURANABUNTALA
AnznIIUNERTITsURdgurueneaiaireudeuirluldnu

blo) HaNIVAADUMASULsEERveI e vRegnuailinuEnsIn IR T uEe U
Aeadraureunounsiaiuny (mnegliinsnmasununsuaigaauninasu s Ju livinmedeou
whsmoun3adiataieny o Tusasiieuaunsafuusnaldlisind fosar e vesidadaysefe
FOLNTNGE o 1)

< UMAnETuRDUNIA
o ATMNRATILAZAILNINY
suwdnaSurounimnsiinidnnoumindedesuasminlaseaieduinisnglusuy
raadsfisdpavioviusanaunia
ol T UA/FELR
200 Anasufendumdnlnlusaanaiuasuidiulsuaifniunsgu
winfustgaavnId
o) wandunauugunm SR o wRTEILLEN, bo-bddm Trndeiaidndalidn
117 o, 2oo An/asa, imdmasedoliint meoo nn/msay. watiianudaslitesnitfeuas
wo TR oloo LIRS

= el 4

b) mandodosduannin SD mo UIRTEILEN. bebdes dMGwiindnlin
111 a,000 NA/A59Y, Indmalszaslidnngy @coo nn/msgu. Laziiauiadlidesnii Sovas oo
91877 oloc WA
ol ANTINGRENLESY
o o e owow | Y, & v o
o) angiuidn fawnguiadisipseuatsniaesiiaarmniisanddy
wuunsadsmsiasyeviaminiiinanguinasiagudnanaman
o) WANAS A IMG AR NS ae SRS ez InRIAeUn IR iR wEn

AL satl
ot & P o ' v o A o =
b.e) Nsfmanasutuaedluinandlidusgnadulinmsatananaeniumun




o

= =3

b.o) nsElmANETY b Tuszpzsewiindnfiireundeiiiatusuuliifesnii b.eo
wiwnsiasinae Ui eRulild a.eo wuiwssuonanuaadl et
o) wiEnasudenaasgnliuiudoilindaulmsswiraneouninuas
Tuwnensyjatamsdunsunin
&) wiiniiies (Dowel Bars) dosdiauakazagludumianuuvuneudlig
Uanedmumilaesfiosmnsnssnaslin
& luwarireuniaddidamuilinssmunsaieuivaeminiinounind
Lilafunsvioviu
« 0. NIsdomAnEUaTFawelneTEvnuiuLasTes FevesvAnuradun U iU
m’amﬁﬂmaﬁ;mﬁ%"uLmumﬁqfﬂumuﬁ&ﬁ
&) Wandunaulfiiemuiubivesnin <o wh*namé’mh@uénawmﬁmﬁaﬂma
Fosoveninsguie o whassduihaudnaundnidovarslsievesnasgiu
b) wiEndoseslinmuiulivennit mo whvsuduiigudnandagvaliene
UIRNTFI
wlo.a NMSAUAIDEMARBULASSIBIUNE
o) MsfiufatmaraumEnnIATas o veulnslididuiiauen veusy
oo AT
o) MITBAURENINedDUALELTRTeuinduLiazawa AN TTINIATIT
Suagludineadaiivseunsuwiliuldem

0. U
@0.®  AAINAAINLLAZAINNKLNY
nuiuildlusuumaaidnilvgasduivinglditosiunsinmnsvoanssuaniiinssi
Fupdsrnsdninanasivnenaidusu seenithssnmldsd -
0.6 ﬁuﬁﬂwuﬂElﬁxﬂ‘ﬁ‘lﬂl‘mﬂLﬁﬂl%i}jﬁ“ﬂu’iﬂﬂa55)1414?'1@141/1%@%&5’33Lﬂ%@ﬁ{]}ﬂiwﬁimh’iﬁﬂu
wazpuusaiamthaiagarae e dsuoasmoussa
s0.00 Tudsmneiiuiiiivuassinn oo - ke wanimdulilisdnuas
summuUTausdihmsundaiulfuuwdnindulminFedidaiigelneidufeulvajnitey
vuiindaudnwdourausiimiSeudusfuiuiufeuinuisadsusauazantasinssudiafiudag
Hutosuay iy
®o.6n.a FUSLIEUINUIETIRNS 819 so.0.l0 LAZEIMUIRINTLIAINGEIIN
seuiiiudeyune
wo.e.¢ Futenneiaiuiiasuninreuinsnanuasisssrinaiuieulng
so.e.& RuSsslungosanaiuig
@) MuSeslunasealInnUiauuy GABION winefe AuSaeuinyszaiu
o.0¢ - o.lod LAY
) Ausedlunasaainnitne MATTRESS wunghs Fulsssauialssunal
o.00d - oc.ec AT




be

wolo  TorMUALAL AR
w0l0.6 ApiERTIY
@) Milvnl
o.) darnundaunsdddynsounaznudonistad (Abrasion) nageulauis
Los Angeies Abrasion Test LLﬁ?ﬁ?Mﬁﬁﬂ%iﬂQ@Mﬁ&iﬁLﬁu 0%
&l0) Sim1nuaany (Soundness) dlovadeudes Sodium Sulphate Wi ugey

VY]

WieHadaliy eb% Winuen

= ] o Wore ) W= : P ey
@.6n) Nﬂ?qﬂﬂ'}ﬂ"ﬂqLWWSLﬂlﬁqﬂ'ﬂ .o LLEWLﬁuwuﬁiqﬂqﬂmﬁa\ﬂ:iq‘lﬁiﬂu

o) Ddad umaeileetusdivarsmunvesiiudall

6.€.0) A oo wnslinwsmatiauiulagg ¢ biiu o.co s

Wmtinueanauiu (nn.)

YUA @ VEINDURY (31.)

% WRaTIUIALAEUINRLN

&o-e00 o.abd-o.g00 UINNI €0
®O-&0 olwoo — c.anlpd Fo-bo
AN & AN 0.e&0 UBENI @0

Yrprinvednauiu (in.)

B0 @ YpanauRu ()

% WHALIUIALREUNNN

Augosuasiuny

Wugasuasiiurly

UBUNIN &

o) Aufiann ooo wasiiviiavosieuiulagn o WA .o WRs

Uvinuaanauiiu (nn.)

PR ¢ AnanouiU (31.)

% LHATYUIALABLIIIN

od - @d oloslo — o.meo 1INNT €0

& ~ o o.e&0 — obro bo - bo

fndn & AN o.odo 1aen1 vo
Hutosuaziiury fiugeuasiuy uanin &

o) MR o.ed wistivuavesiauiiulagn ¢ By oles wns

Vpinasanauiy (nn.)

Y6 @ VasHouiu (1)

% WHATTUIRLABUIMLIN

@0 o 0boo ~ olono WINNT) &

& — @0 o.edo - oboo nd ~@&

Fndn & AN o.e&0 Fni @o
Wudaauasiugu Hudonuaziuey iopni &




ol

o) NABIAIARIUE
o.0) Juriamdeudensd (Hot dip calvanized) ﬂwnauﬁumnmmmﬁﬁwﬁnLﬁugﬂ‘mﬂmﬁau
YRATLATDT @ 50UH & WUURe
o.lo.®) NA9IAIRAITBLUL GABION fvunadngiunmuuulpefivuinsemiineeinises
Fanaen “0” Linnin e@o x eo WURLIANT
o lo) navsaIRRIENE MATTRESS Svunadndiumunuulpaiiauipiawunesnisey
fannaen “0” Lilinnnan b x & wuRlums
b.o) miﬁzﬂ'ﬁu%iﬁgﬂnémﬁuﬁm%’mﬂ,ﬂam‘%"aﬁnﬂﬁlﬁmmﬂu,asﬁ’ma'f;ummmuLgaxﬁwﬁﬂﬁu
nelunn o wasiidile - Walsl
o.o) ARANYAEYIAA (Wire) dszneuiiundotanantie asfoad A ruiuULTEa
(Tensile Streneth) Witfeandn me Nn/ms.am. pdsnisnedoudan de “@armmdnaioudinsd” uasi

PUIRAIALAZNITATBUAINE AR

lo.on.@) NABIAIARIUIELUY GABION

YupUBIaIn uaudnans (us) diindusvednsafndey
(n3u/ms..)

AIaLAT n.& oo

el .o oo

R oo bao

lo.enlo) NADIAINANVIBUUL MATTRESS

YRAuBAIN wfuehudnans () dindusnesdangdfiedau
(nFu/msaL)

SPLIGER .0 oo

a9an .o b&o

el o beo

b.e) NM3fatazfundasemininaemtieazsiUanaedildaniuruisdurgugna 1t by
fadwns Mulafuaanlasangdedlaeiiunion m saulas o sovasuiulusrazyIwmnUe
.¢) saslasandesfosiudaeianiibiduatuasfini@ofidouumelanndosdaalidfiunuts
QL
&o.ols N9IE5HIRY
) ¥ iusesuUsnfernGesdinlvnrendesmanidneldiFeudsdan o
uasyYansesituUszinnnnievdansisuaurmeviousuledaaszilildvuanamnauuuy

P——

St




e

) NMINeTeditasdadeausslnss T lmAansuendlneineuvunaifie iy
agriulundguuasiornadedifimiungouwasamannadeniiuiiimusius
o) Tunarandssmnninasuuhiledanseiezdadivibifanisingiavieanianig
mé’]au&“\’waw&iﬂaé’qmeﬁﬁmﬁgmaqmiqLwiulﬂé’@miwﬂﬁﬁwﬁméqLmﬂuaammwuwmndma’m
A1
©) Mandasmpaainsteadalieglusudmasasussiiivadundaminniis
FosmaBudlinaefuetismnuiumasmdondfuunasilaasn
®o..m MU IS NARBULIS T TINE
) Mathiuregamney
o.0) guiiufioaiulyadnnm sco Alanfufenaasummudunienrunsmunii
Adniwnziavdnziunag
elb) TARTELeNaTTUTeWNRTIUNSRAALEE VT ORAN TNARBURNENT AT BN dosa AR 1T
PR AT CMIRUMY
o) NIFILITURE
b.o) wanMssuAmaTRvesiulvaliamsnssunsnsiuiEgluendedeatadfuyey
nowhlUigam
vlo) wanIRTRAnLAnELTRvesndetatnrttlianznssun T Tuiaglueudenesss
wursunsuthluldanu

oo UGN
ee.6 ANTINARIIN/AILIRNE
g waneSenalgnueneauiafuiiodesiunsiaenzannininandeemediuiy
FeanenaaUSanemalusu
ool  Uaivun/AuaNUi
P, v =g e 5 & w s v Y e oo &
@@,b.@]muwmm%ﬂ@n%m@qmuwuﬁwyjmwﬂmwlwmmuuaﬂwmsﬁnmzma@amﬂum
o = w A e v = v edl ' o v e &
nsansasmmeiuiafulddusdrsfuas luiudginunusesnwiuiharnaluiesduly
1 W 2/ @ =t X oA A o o TP .
ee.o.\o) ﬂauﬂqﬂwﬁgﬂ%mawmmewuwummﬂ@wmﬂﬂamwumu (Top Soil) unsasUn
SAAIAUNL TN 0.0 1WUAT
2 o o = 2 & 2 oy 6w oA A I I
@6.lo.m) wﬁgmmmﬂqﬂmm@!azma@muwmmaqlmwL,Lazmmmggl,mulmLUuLquwuwﬂﬁﬂmﬂ
FudruneulasnliRauiurgh
1 v oo a o Y] 1 a o 2 | e
o0o.d) wungimhumignaydealfudangvmnliiiu o.oe wesuazsdundhigalifiu o.eb
- v v oo Y y wogw 1w & A an v | '
wasiileyavgunudidesudgnaely ke Saliswiouundalinuiuiumeliliillnseniadasia
syyineudumannaudeRulmsey
Y= o o v o o i v = 1
aalo.@) fosdinsguatngeinemg uinuiUgnaun v sy e nNNLasLN N IE AN
¥ i n' o e A ﬂ:‘j n::l‘ 1 ~ -:i
fuilpgahiaueuayasdasaiasianfufisaugilidsinissenanudimingnme

olo.91UTHANTD
elo.e  AEANNARINL / AW




o

YannspomneiviagindeniiiunmarazegndivianmausmienasiusgieingUsnaain
= = ar Y - 1 5] o - o e E oo =
Aviunaransiudusnofouuvioliukuleduassiiminiinsaassrunesh Adiusudusiulagd
b = i A u 24 ot
vaulvitrvinaiulnaiueenuuietesiunsvsdsuasnsiaeg
ol Tarimua/Aaedin
elo.b.@) TaANTOY
1 £ =1 o=
o) nTInHEIn LU nUszannsiEule b wila

P a4 dinlx ! = Y ] . :gf
o.@) WiAA o Mseeiiuszvinduivilngfinnanasiudeil

ATLNTIIRNTEIUBLE Y % sinumzunslnp i

an ‘ﬁ’l [olele]

@ Y ‘5’3 BO-®OO

% C&-elE

] ‘5’3 nd-Ed

et @ lo&-and

was €o ad-lo&
was eoo o-loo
a3 boo o-&

a.lo) wilad b MHuTagniedivuimeasiuiail

REUNTILIATH LRGN % pnumzinsdiagiinn
o Y2 ‘5’3 ®OO
% i1 wo-ReE
/e 7 DE-0Id
wed « bo-rlo
ot mo md-&o
1was &o o&-co
Wes moo O-Mmo
Wed boo o~
v naaldifiuTagnandunavh Toe Drain fivuinaasiudi
PELNTINATTIUBLETU % HunzundlaL
&N ﬁ’l olele
& Y2 i -
% i -0l
/13 ‘ii’) o-E&
wed « o

Ty

g;/?ﬂft?



[TcH

o) uruledanszidendueia Non Woven A1inssudBnisuanuuy Needlepunch 7
amanidle Polypropylene Riiauersordaaiuiaiin (Continuous Filament) panueniveaduly
Tnowdsazenindt @ ¥, ¥Sauuu Thermally Bonded ﬁ&lﬁ?ﬁ’aﬂﬁNﬁmﬁuﬁmﬁﬁgﬁwmummuﬂwmelmi
e o wda 6

| 2t ar LY
ae) wial o Wivnwargudannses

AU

YDA

A1 CBR.PUNCTURE
(EN 150 @bloms,BS beob | PART @, ASTM D boes)

lileanin ecdo N

A1 MASS PER UNIT AREA

laitfeanin emo ¢/m®

A1 WATER FLOW RATE
(BN welon : PART m, ASTM D gewa)

laldoendn g& I/m® sec

(@mo cm-head)

A1 TENSILE STRENGTH
(EN IS0 @omad, BS beon : PART @, ASTM D ed¢ae)

Taileendn e.€ K N/m.
(WIDTH)

A1 PORE SIZE Oco,¥38 Oxoy
(ASTM D @0ds, BS baton PART & AQS oo)

Litlenin eeo um.

| o ¥ o '
o) VAN b Tsesiuiulng)

GG

danivun

A1 CBR. PUNCTURE
(EN ISO @blsenis, BS beich : PART &, ASTM D bbde)

Laifosnii weoo N

A1 MASS PER UNIT AREA

laltioanit eco ¢/m®

A1 WATER FLOW RATE
(BS wwob : PART o, ASTM D eeee)

Litleundn o I/m.? sec

(mo cm-head)

A1 TENSILE STRENGTH
(EN ISO momes, BS belos : PART &, ASTM D add)

Taitieunin ele.¢ K N/m.
(WIDTH)

AN PORE SIZE Owo W50 Oxloy
(ASTM D @edde, BS welob PART b ADS owo

lahnnndt ®o um.

el.lolo N5 TAANTEY
o) NTIPHANNTIBVFANTIA

0.0) noulagnsasfansisugiunniosiulasynufuusdFimmainuaseunmui
svualiluuuuiyaifuluasseddiansaeiuldadl sy

o) nseldviviannges Toe Drain nsnauadaezselutugmmntuariiiv o.¢o
wasupdaiaeldsoundademanuaiulduietaios « Weruadauduiianuvunududuing Relative
Density ) lsiénin seos uaefinrumindiivdiadsidaniy <o %




o

= ar o 0 ¥ o N v o o
o.a) Tunsdinganisauiagnseadunamiuuazduoululliviansyaioninful
e/ ot H @ 2; =f L EJ Eg I
"H?U3BLLﬁTUﬂ'@ﬂﬂﬁ]u‘lﬁ'ﬂ\‘]'ﬁﬁﬂuuﬁ]ﬂﬂﬂﬂﬁﬂ%ﬂ%ﬂﬂ%'lﬂ“ﬁuﬂ@iﬁ
o) Wnuledsiasnzn

3 &5

b.e) voizNsnasUuLHllsFuaseesdadladvinliianisanuansaianiswasusiues

2

1 ar 3 o 24 = o = o i 84 o a:.!ff 4 !
winleduasevsurinliageusieonainuinidomnisszymusiivaan sy udlelvifuduaiaviies
ALINRUTSaAN A,

lo.lo) "Lajaﬂézg'miﬁ?ﬁ%’uLﬂﬁaumﬁuﬁmﬁim”l,ﬂuuLL&Ju’Laéﬁmeﬁmé’wﬂﬂﬂ'ﬁl,%f’mﬁuué’a
v.m) Aousfuuushilydanmsiazdoimsnedalinananiuduiunnuinuie
ATUaITaUY
o.€) MIFesiwLenfouiugIni o.do 1. Fwnniniusoedesdnslaos sy
owdnysesiunulidosndi o.e¢ w.
v.&) maseidouuduleduaseihle o S5sd
b.&.e)mirolnensukumieiy (Overlapping) srosvmureswsiileliifasnd
c.@o 3.
.dlo) MU Sewing) Wnmaduuuuseriiadlagldfe Polyester w3n Nylon v
nadusuuseles
o lo.n MIATIVADUANEANTR
») Mihumeganegay
o.@) dufiushegnainsavioniiaaimiediu o Manfufonnasudadiunas
o L)RAWTEUNAITTUTBRNAT NN SHEIRAR VS onan saaa URas TR veawHly
FuaATgnuen U U
o) SILUKE
©.6) Han InadsUANENTRvBINTIALARYTONTIARAN I RLznTIIn SRS R FuWan Ly
Nuineaarureunauildlde
o) HanIETIvEsURmALURvRLsuleduaTslERazn TN e Tuiaglunudig
deadraiureunoiluldam

o S1UABNLELT

ene A19MAAIIL/AEWLNEY

widuneuninazdodihlunensunireuninasfuidanaittesigamudssy 3l axsias

fnssedaseitunmstlastuarandemefifatuiuiady fuduesdedsignusiavdomeuiousnseyind
slfmouningnnssunnussuanieneananiu Fauflinenduneluadl mo wes vedaseaieiii
Structural Concrete aunidanaairefndiiursiionglidanndr o fu nnendumnaisnsiody
e RN S RSB TIGHGIN

am.e.e MITHUAAILILL azfemsRasumuvdiarsresiimenandulignisaniy
wuuageseiasrfanoufleyhnsmeniaduad)

aamal armaaandeufivoniu Tunsdiiifunseenianfunss unuanfuasiuueanain
LdsldliAy 14 B2 deanusmvsaddy o e (o . demuenvaandy ao au) Tunsdindu




5T

manenafibes unuveneifunsusenanuuaBesiidwnelilinu v B deawemvesandy o
W (ol.& 1 doruevenandu mo au) lunsdlag fanugagudnarsuesianinasiall
WeauuesnangaiifmualSluiuuifunrin < i (oo w11

smoa manendudaidasiu nmenduudesiussedigniimendadariu Wiwsimsren
afawsn  Tnsumwanmavgn mudduaildsduigdes uenvrsiivgasidefietu  n1smenliinen
Mnfanaresgrunnesniuisdetng madintsaesdasuanda Wnaaduldaufuadlfssdud
QNABY

eme. Arwdntenduiinonady wuduazdowanasdUifEnauiasduiiaimunly Tu
nstifimenigidunendnadlfessiuiidmual gy uilslmnsoSdminauddesnrsfitmualdifdy

awRaiiunseshdasthanieslife
| n. sefawearuevenaduiutuldfade uasdasmenadludnniendaaniiussornns
vumeuninuazaeuninaunsniumdsnaldmaiitmualii sunssiaandiduudminamidimue
Tilsv3e
1. deafiunuandumamuguenmesiniashieens

oma.d Tosinsriafsafuanduiuuenidon maafeuiiueznsmenduiifinisemann
(High Slenderness Ratio) avdealiemussiassiaduiiavludes Overstress wiowunduiidesunenn
NNUATIgNFed

aneb SaTnsiuihminusndasafoitiosfignoaaandy {Fuinasdeainsdan
dnsmstuiminussynuasadedosfignresandilngliiuivensufuinasnuigaiugunuses
Hidnefinnsaniiusey

d& at o aO, @ ar A A ] o ur U
IUﬂimm‘i}ﬁ'ﬁqﬂfl‘j'ﬁU‘u'}MuﬂUi‘iﬂq ﬂUﬁ@ﬂﬂEJV]ﬁ@&!“/]ﬂﬁ“ﬂ@\?Lﬂ?L%ﬂJﬁF}’Iu’Jﬂi?ﬂﬁﬂQW‘iﬂﬂﬂaqﬁ

drsiu agameldse sinssuiviinusmnuasafovsaanduiitmualiluwuy uimngaiunua...
Tdaflendiuimswdesmreroulamaneasniminussgnumandudadeliudle g¥uinages
Joviiilme A Ao et ilEeluaie whiy

emos L svdpsalElmesuandudenndumiusnrenandy mednasld
Preumatic .aftn Ldes wioinieailadudildiunaiureuaindauauauaeadiide duiilvie
wndslag. suidaduduen

omad wuuarianifasiaeoninmniady fRudasfernuiuaniufuilusdaiag
FUANLYBE I AT

onec Fuduiinaninduuds shadlildiedosdowioddlng fudemdvidrdiumioun
Amuald

sneeo Wissluaniy lunsrenaidussdadieionisduviaeiosislay Mmnza
Wailwduadoumaiudnannumdsdimmuali

ome.e0 nnoudunduroisndy unsdifinenidusglunguviatisvadlndiu asdosiing
asmadeUgmsIeLNdUYTldeuine A isAe s du deduiinsoounduviaedeudhean
fumisAuing szfesiinisadleliiadurdnivedlusiuniuasssduiumioaanaaiuiadn
vsmnasadalfasiicmeFetrdlasianilmietaesadns

emlo MMSNBUETNFA MTUNISATIAEDY




B

T 0o B WL ° = o
AruANue0If I8l &nt Aag WS udrvinisaeuanduiienuasdoonn
= o @ H o = oo p = R -
iangrageuanmyanandy widuiufeneuiunudldinaedamudomenielindeuludaald
Wiloldn

s Lenduidaluszwinemsen wialioglusumisnuiissyld

q
24

wdufitgarielioglusumisnaissyliluuesdecosusan wasnsnadsilmiuny
M‘%‘a%ﬁmﬁmé”smama']L%ﬂmaqlmmugm%é’lﬁm Tneiauavesinduluaduninduauiiay e
Tnaffudasdondiupondilideomime
an.a sziUTaIiIdy
seuvseiadiunng fufinseude Pile-cap gzdaadudluly Pile cap snufidmualily
wuy gFuiansdemmeseussiursnsninuasianuuuressziiuresiinhsesiududiy dwnga
frmamanaedeuiuni o.eo was wdawihmsusivmusuusihvedfmursniuvedint
ead Tuiinnsmaniaiiy
gFuiradesimintufinuansnnsrenandiadulavauysel meauiuiinmameniatdy
wspassnandasnng fui uagsefuvssaaanduistounasudsnmenandy lutuinassos
sufssvernsavenadilnsniowsasduilevhmananauaagarie mafudufinnmseenianifuves
mvisondulag fauasfeshiedeiutusdusunssimenandinate tunsditnsmonluanuiill
negouludreslimswdsuasrernsmenandy lunisrenirasaiinisifiuszssnsaures
andulusgminansnenazfivnssyinasnanuenvadiandy

a 4

ad. USLUUNAIULE1HnE

ac.e NITaALAEARd
EELAMUTHARGN
8. EMecos snpigiunsiandlniindwiulssmalye
Uen. bero Lals WRsHIUNERTsignamnITuAuaRMueNIaenfBresHLgad
wasading Leu o Todmusdviunisaing
8N, bEcgo @ b 1MIgTURARinegravnssuRnEn TRmuaTIUaaievekeas
Wgaoiing Lau o deriwuadmiunisaing
LaN. ewdn mmgﬂuwﬁmﬁm«ﬁ@mamnﬁma'auﬁwL%ﬂgﬂmqﬁmﬁawﬂﬂwé’wuummmﬁuﬁu
WUURENTRADU-AREN YL TEBNLUUNAE NN TTBATULUY
19N, oao m'1migﬁum%mﬁmsﬁqmamnﬁm'suﬁwL%'ﬂg‘ﬁLLiaﬁuLﬂmmﬂwé’qmuLLaqmﬂﬁuﬁu
LULASLUNS-AMUEN BAIYNITEONIUULAENTIDITULLY
19R. Eom AATEUEAEMATIL TRUTUmsTasfuvoaBenvuu Tt lninia IP)
AS/NZS &omen !nstallation and safety requirements for photoltaic{PV) arrays
IEC vleoes Photovoltaic (PV) arrays — Design requirements
slo MM IRndEITadLEE Ting
®. Q’%’U%’ﬁﬂ%ﬁaaé’mﬁ”’ul,mwaél,l,mawﬁm? Wuwllandnddnau (Crystalline Silicon) J#ifn
1wt output laitfasndn mmo Ted seika FleulunismagaLABRNRSEIL STC (Standard Test

@JV 5&/@/%

ANAY




e

Conditions) lunAnd s Tldfuinasguenavngst Uon, esem - b&dmn LAz 1on. bewo LA o -
odEE ﬁuwmﬂ‘hwumﬁmﬁlﬁ%ﬁﬁawwmgqu IS0 ®ocw, 15O edoos ,TIS esoos Wiy OHSAS
soos VDN Saiduenasmsliunegusandn wieumildefusaalfiyaeaieoniifiu o
dou wandlaedmadluiituluauesm

b, LHATaSLEITInd e sliusBvBamm (Module Efficiency) lalifasnda e % 7 STC anely
wamsriesinskiingeasiunal (Ethylene Vinyl Acetate: EVA) ‘w%i’a@%uﬁtﬁ&mm WsaANI
fnmtunagadtaiusaenssaniisAuuula (Tempered Glass) viafanauiiilnueiffiniuasnusie
wats LV emaonsigmsldamasaune A1 Maximum system voltage bitlounin e,000 VDC
Frmdaunes Andandessananelnl Qunction Box) fiuasudanss desfninuazeusesnnsgiu IP 7 1P
oel MUABANTIENTHRIUNBUENEIA15H DN TIIN RS UN AL Ainda Inteerated Bypass Diode
@iaag"luﬂa'm‘a'ma'lEJ“LWLﬁmhafLunﬁ”Lwaﬁaummniml,a‘l,wrﬂ'mﬂﬂaﬂ‘.sﬁil,ﬁmmﬁ’qﬁuwaa‘iﬂwaéwﬁﬁ (Hot
spot) Tnemsussneudareensndassasaelal dosiinisusznounelunssuiunsuindies fufuss
nsaurasailianivianlavgUasnaly (Anodized Aluminum) Srrigerasuouimsilsiionn
o Tadums uasdowanede “naminmnnni” adnuunseudmundionasiu VTR ALAS

o, WHaERLADTRGTaUD axdedldsumsiusasnmam (Product Warranty) liffesndt eo
Y nasfulseiuindsdalidh (Linear Performance Warranty) laidosndt go % Tudianan we U Tag
Tsenufudmluasdnuadnus amnleegiiduatosndauazlseiunssuis warslnedaanluiud
fuluiauasian

@ uwaadasefing sxfodinuendd Wulumudedmunaninuaemanaiiagnlsenis
wazazdondundnsnsiniinTommnemsduieniu sunssandoty welirmddlhigseamiioudy
nAwas Susadlaedidie aanilagiildnnavesdnuazUssiuninivses uanslnedpiafluiuiiuly
W@UDTIAN

& n3diiauTnanuarnsseRuieaeaduaoifind WHauisoudumbenuitsey

pandluludrBmanaseaafituslusuy uasnnsteiu nsvdnennsinass e emheves
uudagensiildiduiasimusiasemieiitiueluluudsnueuiassmdidud o
Tneszanauiniiy Srunudanuivisienasnnviotoeniinld defidnsdietuadadin

Yy
at 4 1 1 A\ a = 1 e 3:; U 1 l:} 1
Ezlj‘i‘U%N(ﬂ'HJ'i'\ﬂ'Wl'e]ViU'JEHJBN']MLLWﬁgi’]Elﬂ’]‘J‘VlLﬁ?’l%ﬁ%ﬁ]ﬂiﬁ ﬂﬁﬂJﬂJWWQﬁQQN’]HGﬁﬂﬂmﬂaﬂ%ﬁlﬁlﬂ

U [T

wWasuwlasrserievdedunfesrmnaulrumaunusufaainnisiaiuudinasluusas sienmsid
1 KJ o o) ar G!‘/
wansiraluanfsmualTludygn deld

ar

i Y : 1 = ) 1 2 w v Y]
o) szangldausadendienenadudygyilasezwly €o% vaIANaRIndiuang

ardumsiusasaduasefing Wanluuinuneaiuagldiunseyiianauenssumensaiuies

Tauiieashs

b) azdelimusadembefanastudygilapezdill ao% veariamdaningiudi
suilumsfirnasnaaaduaaaiing Feudan uarldunseyiRennuenssunisnsaiuiangiuaud
neEi

o) azanelinusaseniiefianaeiuludualasazdneld bo% vasmamdsmingsuing
AnfunsAgoULNsEadLAIefiad uazaunsaldanlanutagussasd uaglafuniseysd@an

AMzNIILNSeTITUNEA LU NiaaiN
Y‘t““‘- If] )‘?L?
] . Az
K 4/




@d. LA5a3gUL ( PUMP)

Yo W L ] < gol & = .
o, Jiudneazsasinaaniasguilimiousowes vila End Suction Close Coupled Pump

1 3/ r p 2 = =y ey Lo 1 | gn) Y [y 1 ql
annsogulalidiagni 60 auu/wn Faslusedvinm lloeni oo % uasdnigelitaenit mo u. 9

1 & 1 A s A d‘ o ar a N
Arsibssaulalifiu m,o00 THUADUIN AILVTRUMATENIAN Cast lron luwmihenn Bronze %58 Stainless

a . o , oA B = 1 1
Steel wayi19n Staintess Steel avian Mechanical seal filsenaiasguilunviansalites
A9 v 1. pazansvienagdslidesnin ¢o wuawasiwiihdaauvila TEFC , Insulation Class F

seAufuiulaz IPee viefindt suabitioend) eo wsai afinldiuliih aco Tiad o i @o 1830

P VoA al o o
Lﬂuwamﬂm%‘wwammrﬂ;‘m'}u;dmamw”l,mmi'imaﬁmmmmgm wooalwoad , 150 egooalwoad OHSAS
ecooe WEANT uardsuinwesdomidefulseiuaggunsaindeugilonsidan uszniuendlis
ussansnmvesls wandasdnmuluiuniuluauasan suseazideniude b,

e ol H
. AnaNURATEgULN

< H 9 s ¥ o i g
Lﬂ'ﬁ@ﬂ%ﬂ‘uwwﬂ@{iiﬂiQﬂUﬂ’J’l&JWENﬂ']‘immBlﬂu

Trgusvasd

auin
3]

YUANWATU Apuadafa hisanudsnmieseningiiaeu
17U Stage haitlownan ® Stage
MU MuBUULUay

dnsnsgu whleendn

]
60 aUN./24 Y Head so WHAS

AEasau lifundn

,000 FOU/UY

UsenBnw oy aavinen Bideend

slo 9

NPSH Aldudaslaify

. LUAT

o, IA5eealagden

& o = H 3 & e M e
?Jumu%aﬂ‘ﬂaﬂl,ﬂ‘i’e]ﬂ@umﬁ] #ADIUUAIRD LUH
me  LSRULATESEUIN (Discharge Head)

] I | ]
widnviae ( CAST IRON GG leo ) vz Tariilgmnmgani

alo  Tude (impeller)

o A 1
\uauanaanin moa SS vEaTannlannmeaniy
wilgtusipluuls (Enclosed Impeller)

mon Lwanty {Shaft Pump)

o o :
Wuznauaanga wo 5SS vEelaniilannmgania

1 U




ene)

sma  Shaft Seal
WWiusuu Mechanical seal %3e Packed Stuffing box
nadifuaniAvenniasguiriissylunuuuvauiulformunseasBoadermuanis
Snnssiidrudsiy IRdneueasBeatormuamddmngsui

oty Q QJ A ’g
<. AoseudRsaweilnihdmiuaiosguin

yaisedlifhazdasasaiumuiesmaswoluil

Y19 Squirrel Cage Induction Motor tATeai19ln
Hadnseureanssaumasna Totally
Enclose Fan Cooled :TEFC )

117U LU ULUaY

Motor Rated Output Wiltiunin 0. & KW

usasana Ly a@oV/&oHz/m Phase

aidaseu lalfiund mooo RPM

UssavEanw lslsnd W%

szuuilaatu IP&& auNn5gIU [ECYEaLNE UM

laseaing wifinwes (Cast- IronviaTaniitinanviganiy

NSYRNIY Class F

Service Factor @60

A1SRARALIEN End Suction Close Coupled Pump

[T Y- - = 1o 8 wa = e 5
Hiuinsszdediansandentuinuewes iviiashiviiliiie Overload iawnsasguil
yiranuiigalag v Characteristic Curve LdUDADANYNTTHINITATIINITINUTOERAIUANIIL
¥ L7 2 A - T
faassveadindrufefansandaiila

mgﬁi’mﬂ‘%mmmuu@“nwﬁhﬂL‘Eu%mﬂ%aauﬁﬁ ( PUMP) Wi’ﬂu%mmmuﬂwﬁwmuﬁ
muuamﬂu"luLmﬂsmmua”'ﬂmmwmwuﬂimww LaENTI00EL nImMiRenTINTEdeAE e
wmamaamuLLmav'ﬁwmwiﬁ\mmmﬁqmmﬂmmawmemnwu@mﬂmmﬂimmmuLLaws']muLUu
sruanlasdszinawinty SnauUBinaruiuiaiessnniedeeniilfild 3 Faffindrenzaneiiu
erdndluigutemampsamihsrssusarnensliiieS s Aoy aananomsanasiozlal
wWasuwasasemheviodunieendulmaunuduiiaannsisinusnanuludasmensld
wansnslaniifmunlSludyan foil
o) vzanglinusadendisfiinnadudyyilasasinull ¢o% 9oesamdeaingiuing
ﬁmﬁun'}'ﬁﬂwmﬂ‘%‘mguﬁﬂ ( PUMP) WanTuuinansaisuszlasuniseyifninansnisunmsaiy
Wanlunuianeasng

Ty [



el

) eelimusandenitefienadudyylasezdali eo% vsesiamdsningiuing
Fuilunsiesayaiaieaguii ( PUMP) Beufer uagldiuniseydiinnamsnssumsnsaeduiagluay
Faneashe

) avanslinnusandemiefinnasiludyailnearsndll bo% vesmamdanngiudis
siduntnaaugaiaiasguiin ( PUMP) wagansnsaldauldnuingussad wagldfuniseusiBan
AosgnsIuN IR SuRER luauineneaths

. o ¥
@D, YARIUAUNITNIIUBBUATBIGUUN (Solar Pump Inverter)

winowaciifhanunsmaduaceniing (0C) Msuirtasguihuvuliinnszuaady (A uun
m Wit Fusafusziing ado 31 coe Tiad valitosnin o.¢ Alatnd kasanlsnuiléfunisiuses
AMATNATNNINTZIN 150 ®ooe-boed katlifuiniamuie CE vie UL wiounsgiu
wAnSsAamngsL (Len.) ieoundldnnigu Tnsnnznssunsereiuiagaansadinmadey
Tssrfndalaneulldou favenadeuuuenasfuatuniondiuienarsuansninluguin
vidafunudivdie wiauduungndes Inegiidnnanssiimsvesiifyans lasyamuguioiissuy
Hardunuy MPPT (Maximum power point tacking) @unaaviauléddnlui® Wesindsmuannunavad
wasefinduazanuasoSundanliinszuaaduiin m wa Musdussning eco it cod Tiad 16
Josiunhuasiudaenasgiu 1P 7l Pee wionuudiwinanismaaeuanaanthlulssmedlaifuns
penfuandinauIRIgugRd N (ue) Siliduniugu (voltage Umits) Lsflsisesugendos
A ffamun (over voltage/under voltage) Toafumudemegaiuaimun uaziissuudesiunsd
Shildmaitin ©ry run protection) Wigirraznsmumsamafirsanluiuiguluaua e

ﬂizﬁ'ﬁ’mﬂ%mmmuLLasmﬁiwE?awqmmqunﬁﬁﬂmwaqm’%‘mquﬁw T Ssnasnulumiae
pnuitszyuandulundeuBnuuassmeuiimualuiuy waenisdnedu e LR E AT e R T aout
sevhtvassuarsemsilivdasimusmaomieitmual Auluudsimoeuae iy
Frunulngysziamintiy Swaainanuiisieieisesannvietosnihiily fiieedasu
@h%'Nlﬁm'Q’%’U%’ﬁammmﬂ'wiawmasummuLLﬁiamwmiﬁiﬁﬁﬂLﬁ%‘ﬂﬁa @ﬁmmwﬁqaa&ﬂwaﬁwqmﬂmﬁ%”tu'
WasuasmaentevieiFan e dulmmamsuinannsidinuiinsmiusasoms
wnnendiuandituueliludaan Sl

o) wxaelinusiadomizefnnadudyyinsasdnell ¢o% vosiamdanngiude
FflunsiaeURun B nuTeNAIasgui (Solar Pump inverter) Winluuinaiieadiosayldiy
nseulifanagenssunsesasuiasluauineains

o) 2zaulFausmsenieiinnadudygyilneasineld mo% vasmaimdaangiui
silunshindayamuaumahasdedesuth (Solar Pump nverter) 3audon uazldfuniseusfh
INALENTSUNIATIITURERIUW B

o) sragiimunademiefianasiuludyuilagezaneld wo% vssmamdeingiudig
FiiumInAgaUgARIUANNTSYuTaNATasgUI (Solar Pump Inverter) uazanunsaldanldan
FagUszad warldTunvergiRanauenssunmmaiuianluauduneaing




snen

@y, YAGAUANTTUUFUL

Wglave vieinudilans 1w ¢ x o x o lwuluns muminbitosnd e.o w. vduay
wdutuatniudnvieinusou mu‘maqmLﬂtﬂmwaﬂmu‘ammwﬂmﬂmﬂuwm mwmmﬂumm—
Ua Auaen umaaﬂmﬂmﬂmwmmﬂu fushdmudosidadanimnzay mmnﬁaumwimamauﬂ 'vm
AL EUMYTBANTY wazanusadlesiuildndoueseinauszuisoina (gaidn/anesn) Tan b i
TU b A1 melugusenause lwinnesulanisiania (AC) ﬁ’]ﬂJ’ﬁﬂi‘ULLiﬂﬂuLWWﬁﬂﬂiuLLﬂm&mﬂLL&N
AEaLER IR LA LLavmW\BiUﬂi”LLﬁmN‘lﬂ oo wonl wardidnuneuuuilolmideruuentu-ad sanany
wnasFIuENG IFC %ia CE vido UL vide sen. gunsaitieatundulvihnsglan (Surge protection) ) #le DC (i
adailUssUU i nsEnse wastlestueauliiinnssuansyleniuy Transient wazisstuliineoniily
anedtiilasniini Anssualifigegalidosnin eo KA uasilamanUidosiuniosey Mode of
orotection ftlaarfu Phase iU Ground {L-G), Neutral fiv Ground (N-G) , Phase 4 Neutral (L-N) uazilu
wAnfnsiTlnuat? vienanauannsgiu ANSIEEE vemnsguiieusinthiusninesuiln nszuaady
(A0) amsniunseiliinssuaady (AC) 587N aco B9 <o BRI Wasiusnneannsasunssiaaay
@hivfesndn bea, uasiidnuosuunilatimfenuuenin as wasmsanmsgiuang IEC »3e CE vie UL 730
NOn, VRN
nsddaUBnauasmsine Suyagmueussuuguin HaURnmaudumiemnaisey
wandlulundeUhnamasnemauiir sty waznnsdnstu naminennsteeseaninwonhees
suudazsemanldvhdiienimunmdonheismualiilundaimamusasmaidudu
Tasuszanauinte SwauBnameuiniadenassinnriedes il Fainianzdreduandieliue
A¥udanuaaideniisresnutsasenisiidviaiants Adynaansiodeanasiiagl
Wasunasnadehevdasentesdulnmaunuduisonmsiiduauuiinualusiesnansld
wanshsiuaniismualiludoan sl
o) azaglFausaidemheiinnadudyylnearineld €ot% vossamdaningiuing
sdumaingaruaussuugud WanluinutsahaeFunssyiRnneagnssunsaseiy
Wanluudaneatng
) sxaelimusaremieiinnadudygylaoasinell mo% veasiamdaindiudig
ﬁ'}l,ﬁumiﬁmﬁz\w;ﬂﬁmuamsuuquﬁ‘ﬂ Buvudes uarlafuneuiAnenznisunisasraiuianlunu
SUNGBGERR
o) azanglFeuTedemdbefinnasiiludayalneazansly bo% voisAnmasIngiudig
Fuflunimadeuyadauauszuuguin uasannioldeulinuingusyad wagldfunseyiiian
AnzNTINNIRTIITUNAR L ReaT

. 1UND
oR.e AIRINAAIIN/AIIUNUNE
1 - 3 ﬁ; Aﬂ) adt 9; II) 1 1 = 1 H g EJQ)
UNEVUNE T 19U BT UB LR T VLS LU aR o unSmasnan wareruradaiisuy
wr fg ) 1 [=4 [ = | ) 1%
wsesuhguduvieman vedumledu vie HOPE 1Judu
orlo  YarivuanaznuaNsi
ac. 0.0 AMENUANIIY

7 j T



ne

) ViapeunInESuman
o.0) uentRerunasgusdndosignamvngsmen. ebeodaw Sillfseyliidusteduld
A1 o PssoLULRY
oo} Liflseauansesuandnuasiavey
) viewwan
lo.0) IRaeaaifsnunasgusEndusionamnssunen. don-agme “owmdnnaidoureli
dwdudadr duannnlisnirdumussiulibifesnit e.o wnstamariamentien
lv.Jo) aleAeuivie WU TR
b.lo.e) Mandauiineluliindousis Cement-mortar §13ATHILT AWWA Clood
W30 Liquid Epoxy #sansgiueed AWWA Coeo
b.lob) NM3AGaURAwuBNieuLAUlAGaUAIE Coal-Tar Enamel M1NRT5 1 AWWA
C-bom 38 Polyurethane (PU) 11131105571 AWWA Clolols
) N1siedeuianttuenveldauliiedaudie Coal-Tar Enamel #1dNIRIgINY0S
AWWA C-ooca %58 Polyurethane (PU) #naisinasgiu AWWA Clolle
) QUNSRIdRsTEYIE
v.an.e) fosamidnromieiinUaenihomiigaeudfounasgusdadoue gaamnssuen.
FRoc-bdnd
b.alo) WA MWENvae daaandfamunsgundndnsigaaivnismen mke been Lag
adnindevyanGekagannnilnnaudfnuna sgunEe SuNgRaMnTRINeN erle-bdmo
o) viodualediu

Tiiunainm PP e¢ mussiuliioeni e.¢ wnsiama
a.lo) Tosiansadnmuasinuuinsgundadnsgnamnssunen el oees Trilldszylilu
eehalilitunaunmiieatune
an.an) Wngeiuduiinaandionuannsgueindaranamnisusen ona- bede
o) FosiowanudelinmadRinuanasguadEndas gravinssuLen. dew lodnd
&) o HDPE (High Density Polyethylene)
<o) dnnsautFnuuinsgiusde dusignamngsy ten.cee-beds Silldszylifuogieduli
Wdunnnw PN b nmuussiuldlifonndy o winzilaena
<o) nMsideusiare 1HI8nsdondauuy Butt Fusion Welding TneldrSoaideusouuutng
(Butt Fusion Machine) Baifugunsaiftlénasgusznaudie  daulngq fa gusinuasaie Ly
armou, yalelnsied dwuidsusuuiure waseieani Junsunsdeslhdulusugiaufda
vouednsdlantu
<o) gunsalsznouvie diildasyliiusinadu gunsaluszneuvedesindieaguiufeitu
via HDPE wasauvuvieldulunmiuureadndn uadsamnlifosnitamumuvaae
&) e PYC (Polyvinyl Choride Pipe)
&.0) finosandFnunsgmdnfavignanssy uen.ee-bame MildsylTidustnadu B
Hdunanm e musiildlidonnds o.o¢ wnsthama sl




mneE

%

&) dasie PVC dguaudfinuuimigiundadusigngivnsid ven. eeas-odnd 1ilnse
Feninen dunmnmidetiue
&) thelszauvie PVC Snnaudfinuennsgundefasignamnisy ten.sombledne
) viowdnanudanyd
.0) dnantiniunsgiundndusigramngsy ven bad-edus Sy sty
Usglanil o @Ehdw) swieuasifvesielfiiuluausnagunde Sum anarmnian ven bas-odme
U581 o
oclols N19314Y9
&) Aewimsnwioasdpw fuiusesulfuiuasdiminEesuraananuorved s saiulsd
sisamoanlimundnegraion o.mo wrsudnhiagduiinanwisldun
) MoisluniifelFgemuaaiaiausinevandsimsenvieiunienavieasny sy
wazdedliiseiurelaraiudnvesmunumdislutesninfimmusl uwuu
o) nMsenveagesiuasdadditiuiusenidensdmiarisidieauilmnsmniuivieadluiediu
uazfosszinsy SR meiilasunardeudemaninmadend
) azfedhivdetliiagluioaiedaeriliiuieg hatmieyuiuesbiasmnlunmmime
sudoaidmheanlfuiatowinmerae
&) YioneunIaLETIMAN
&.o) ﬁﬂ'mqmifs’lwxﬁamW\JﬂﬂﬁﬂﬂwgﬂmaﬁguLLamJawguu,ag'iawawia?fﬁﬁmﬂmmfﬂma
& o) MsoviouuuAuardesmnus sl dosldainuasiidesirdiariane funasaudien
LLmﬁqagumuﬁama‘Luuawwau@ﬂ
o) ewdn
o.omMIRavielivessvowuum ez eviofurendsulmdvivsuuuy
) TunsdiidSussssimeluauunzdansyilagldiadoslefvilisessroSoududunss
uadidannfuunuviewasidesmaviafiunuusony (Welded Butt Joint) sl
blo.e) neutiviomdnnideufeauUmelidusnsany ae«o ssrlasnsndadeunsay
Uge
blols) neuMsdesnsfewhaayemduaeieniunideinessaevslddunng
BudsainsssmneiefionisndeuitedssiumsDeasewinemsianidon
wlo.a) Msdeumeindideadulledsminanalavsimionaratedmniuogia
vhislasvieffnsaduhueiu o s wastullidsuiuasauniineluasneuen
o) ¥o HOPE n3ifeuslelagirewy (Butt Welding) Tnenmisshdanovieveaediininudeuauts
gavaaumaudnhudeus s defudsusdunisliaTudeutasussiuiivaasdassuliditu
yauazaanzesislaglijiRmugiievennisadon
ac.lo.m NTYALATOUNAULUING
&) foaynsoadunelianlidesndidmuslngenzgaiideloreieasion fuarminvas
f@ﬂ@ﬂﬁh’]ﬂ*ﬁi&ﬂ“j’]ﬂﬂaLﬁ@ﬂ@ﬂﬁumﬁ‘ﬁ@ﬁiﬂﬁﬂtﬂu@ﬂéﬂ (Support) Uaivia
lb) Maagesiuddinsyar iR thuddnldsodresnagdeshasnuiangnvie

9/ 1 =3 = L 1 ] U ot ot
I?JLLNHLWﬁﬂ%UWﬂWHWW@WiﬂHHG!LLﬁuN’mIG)EJLﬁJLUuE]UWT]EJ
-0 L
T XAV




oo

) mﬂﬂi’mgjawumummmemaﬂmmﬂ’muﬂu,mmwumaau”l,ummimuumuﬂlm@“lwm
mstetuRiueenoenseein o.mo wasudniAuiiannwRouSuLrEe IR a
& dlelimmasnusiuhudiasbiunngseshinuasvie biunnvdedigelsvinsnauauli
Seuiealaesavsonseanuliuduuagssinse ilminoussiewnive
&) mapiudmiunsteuaiserdosiamaunsaiiaziededflunsnsfuimaiafiotosiums
L?iamaGﬁaﬁuﬁmuuumﬁaﬂaﬂa%’wﬁwﬂﬁaa”lné’u‘%nmdaa%ﬁq
o) lunnaufusedosuadavdenseidiuiuiassesinss SdiiRndunseiueinal s
usdelmsauugiilunufun
oo N13HFIVADUAMANTR
@) n“ﬁﬁ'xm%wmwiawﬂviauu,aga‘dﬂimfnqﬂﬁ?}'u'nusé\’aqLLaﬂaamﬁﬂwmwammﬁzj‘u%uﬂmmw
Az veUAkERATe NN A T uAY
) il useadnfusiiennuilnuaraunsaivadoaanaona sl -
o.@) LARMAONUBIMEIINUSENEHES
In.o) i miaentsussnadugumdinie
o.0) @i usonnesunISKaRLa oA AT UANETRIININ BT
Hedleld
o.&) wltEoiuseansdweuiudianguaaviogindmine

ac. fuRUTTININ I s SamarausBuSefndnruianagliteend eco,000 AN

%
au = ot

o. fuinzsesfandaiuimaarugdedis hitesnin eco,coo Ansdeds Anugea

s ot

Faanfudeiafeiuuudaliiesndt ee was Sunumuuuuiday Jagaldihandaglowduaduuss
sioRninasilawaudestilifimiedn Taplssugniadaasdaslaiulusygiaiaa uayeamung
inmsguRdaiaeigsamn T ieliiun1iuTeaneTIu IS0 Rooelbcad ¥IBANI LaailnuauTH

NRARIE

ninsavdeuRmEiivnanatadlueinaa Al

Seasidun LI JonIIREsU
mmﬁmmuwﬁaﬁ@mﬂﬂ 2ble  Winzdhanng ASTM-D oencs
FAULSlA > ee0  WNEUEAA ASTM-D st
Lugdaldwavasnudaeu > @cdod WnzlEne ~ ASTMD o
Tugazusma > &@om WNEUIEeE ASTM-D oaneg
U3nadlenin > lod% lnzthama JISK alode
anuudsunsnea > g ASTMD el
Srmnmaadani-lunse o il < o% Yan31ms ASTM-D &wlo

. §Tudicesdosdmanadouiaivii 9 faeT8 Vacuum Test wiolfiauiwmiednit uasdies
AWBNITNAADUAIUNUNIULSIFULN Hydraulic Pressure Test bitdasnin e.a wirvssnssdulda
= o - ar el ) Y
Aelianznssunisasrafatsanenastanageuluiuiavlusussai taznansunsweInsureaau




ey

A we

£
s Navlinuenssy ﬂ’]‘i(ﬂ3’1"{I‘i‘U‘WﬁGW?‘3E]NWﬂmvﬂ‘iﬁuﬂqiﬁilfﬂiﬂwaﬂﬂmﬂﬂmﬂFJL‘LJ‘LI’EH e nwalanysn

Y
ldasgdaunszuun snaaedsinudadaildraosssaznadsudunisneadie

|
o, msBerteidisiudnd (e GsP) fufafiui WirdeBaviesinlssnududa vhashmaweden
e uazderofosnandafuin i aguiaftestualiussvaadaanlssnugudn

< nsdimsiaSinae warnissreudafui W Snaonudumbemiissy waadulu
e B aILass At LTI ALY Lagn1s91s3Y nemiennsinsineedevtineveanuuAas
iwmsﬂiﬁﬁwﬁf\L%ﬂ%@mm’mwﬁawmUﬁﬁ’muﬂlﬂﬂuLL%’@U%mmmmmmwmﬁtﬁ‘]u'«i”lu'guiﬂaﬂixmm
Wi SmanURinnuiuiTssenaesnnwistiooniniile mmwmaavmamummﬂmmmwwmu

Q)

ansempvasuLAarTIEnIT LiviLai TS @argzywaammamqmﬂaqmwluLﬂamuuﬂmmmma

misevdeienfosrdulvanaunuduisannsisnaulnanmiutagsianislduanddidand
Armualiludygn fell

o) 2zaelirusadeniefinnadudyyiingazineld €o% sessiamasingiudng
sufuntridafuiiueinaa Waludnunesis weldfunseyifananensruniiniady
Warlusudaieaing

b) azdngldmusimrendiefnnadudyylasezdnely mo% veemamdsaingsuiig
dniiunsingsiafiui Guufas wadldfumseyiRenauenssunsasaaiuiagiunuddeaine

o) azdreldmusaenheiianasiuludyailnessdndlf wo% vossiamasaindiuing
suduntsmadeudaiuin wazannsaldnuldauirgusrasd ualdfunseuiianeaznisniinia
Fuianluamidaneaing

wo. $1UNAN
bo.e MIAMARII/AIURUIY
N wm&mq M5dR9n Useneu uasinma Uz f1 unusEune mEensItLaIEI1
gnnaa widnTasaaine uagdu ddldsvymeasdenliluwuuiday
wo.lo doirus/AnELUR
koo ﬂiwmﬁﬂ (Vatve) LRI il
@) Uiy mmuuuaumm (Gate Valves)
@.G)) :uﬂ AU RSB NATURA AN ﬂmammwm‘ﬁu Henledolodao “Us) mma nviee
aquJﬂLL‘U‘U3@&5ﬁ1ﬁ%3ﬁ?%3ﬂﬂﬁuﬂ‘iwﬂﬁ” wilpnuladen
olo) Whiiisaudion Umevtnams musnuiddouldlidennn e.o angana
@) NSELTLLUTULAY AosiiwiandaUals
o.) nidhlunuuldfn dodivasaiufiu dnsounieurhUnrsuyn
) inmumwauﬂﬂmﬁa (Butterfly Valves)
©.@) mmﬁwmmmwmiﬁmma A m%ama'mn'ﬁy RN e odne “U'ﬁvmmma Ve

0.0} Wilsznvilaatin Uanemine g yuernnsidldould bidesmn eo wneslEaa
an) Usggiriundu (Check Valves)

e



k3
3

me) HRuslfinuunasguainfudigramnism wenaca-lodos “Uszgun
wdnvaeudiunduaiiaunde”
o ) Susmnvilleein danewiam mrruiiliouldbhleunin oo sinstema
&) Uszgszursainma (Air Valves)
&.@) AAAuTRr IR IUHERAUREMNTIN UBN.enbe-bdaa “UTEe)
syupanEdmiunulsE”
o) Luugnaews Yanewiiey vuesidldnuldlitesni e.o wingana
viafnuimusiuluuglneasfon
b0 ole UTUIEUNY Ak @ T1ignnss imdntasiadie uazaudug
@) ia@ﬁl%
o.0) Wiinlaseaiagunsse dnuandnsnnsgiundniamignamnssy sen,
aen-bdlos
o) wAnlAsEiegUnsIaSaiou lqaedfausnasgusiaiom gramnis)
WD ellon-bdds
o) wSnlessE g U ugUdu SnnmnRnusnesgundniost gramnss
Hen.ebbE-odds
o) WnndWsULEneu dmunlassaionl fauauifonesg i
AR IgRAMNTTN 1ON oene-odds
o.&) wisnusu flaneniRnuuinsgiu ASTM Designation Ao
@.0) Winmae dauandfinuunsgiu ASTM Designation A &-cn
@.0) NOIUTAUD SanauuRnuunsgu ASTM Designation B blo-md
o) wanldaia (Stainless Steel) figmueasifinuuInggiu ASTM boo-coa,
ASTM A e@bel-@o type mod and meb
o.ct) afnngied dnueaudfinnannnigiu ASTM Designation A mos-cba
6.00) Yoldnndn Snasdfeanesg uwdniisignamniss Nen belo-edal
Ui o msuseneuldideurionn
a.00) Vowmineudinegd Jauaudinmuuinigundadudgeamnisu ven,
ons-lodas Uszian b mMitsznsulvlddans
- siden vxfesnyilaedF Electic Shied and Welding Process
foiiinddeansdenssdowzornumasnaiiy 3 danUsndu 4 508
dionezdesainauslifumunvioging
- 9Baday Bolt malanggillenuinde Bolt axfesazen uayn d
fuafiunisaonld Bolt szfowisisarusednsziwingldfouany
waglduviuTamINaIINEEY
oo lo.en N1SAARY
o) Uspgth Lusyune Asunsafuads vewdn uasnumindu o wxfoasznay
uasAndaimsaumliiwandiluiuy uasnounsindasdadldunsnsIoaeuIINARENTTINIATIT
Fusaslunnening

R gyt



onel

o) MsRA Nsden nand uazmanesoRatsnuwEn sefesihdanrusydln
SudiideasdeulmlfhmauiulfiedoulmiFasmnuaslinnsudoauuiduiivieulm
a) Mavhd numdnymussiandasdfumaindivaly anlsaanusennmidssney
unate uasdlevnnfndaudhaviosdandseatuiliunumdsmenasmaiusneeies o du
bo.b.e NMIRTIFBUAMELTR
&) MaviuAToIINY ﬁ'ﬁ:ﬁ@ﬁﬂﬂﬂﬂﬁﬂﬂ5ﬁaqLLaQOﬁﬂwmm@uﬁaLﬁmﬁ’uﬁqL‘%au
i e Turnin i anasuansdianenslue/ Swuseunsva Tinds wdssanemsin Wiy
o) wilidousewansiast Usvmihynuiie Fowuanuenans del.-
©.6) LLﬂWWWﬁ@WNB\‘]Ui%E}ﬁWWﬂU%ﬁﬂl’é}NaW
Ib.lo) i misdenausiadudundinig
o.m) duavdideiusewnsgiunsudatasvIsnaninageuRuanUFEan
mheruidedels
v.&) viltdesUTBINIsdWwaAUMNENEaTaR LU I

‘1{27 ) 2 M

o



@ 0t YR
AR LA ETURIVUY

o, Amnikasiadisdilaganis
a.@ WINIATINS
D oo LT T AT
Idueygalidsgnaudndwimnssumunuissny

1 e H OO waevnELley
i ar ot ] o o ©
FranasusayinitifimnsUssailasenig

.......................................................................................................................................................................

.......................................................................................................................................................................

............................................................................. gaauTEn / Harudnaniniiate
GRCIE) IR AANTIATING
Lo eror et ans s )
@lo WINTIATIAT
L WIHENR verrevvrersrenmsecsmecane TV YRR
Iadueugalilsenauin @amnT I IUANUIBIN s
FVUT oo ee s s eessesereessssc e LATVIZETEU oo sees s e er e
19 2 o ] ) o ]
A IO TUTDETRUUTATNTUTETATING  ooooeeeeeesoeeceesesesresseesseeme s s seresene st ses st seesenees
0
............................................................................. Yaeuien / Frafudiudniiode
GG N FAINTATING
Covreecrreree e eeeer et eee et se e esenenne o )
a0 ArUsEIlATINTg
111 S WILRAND v Rl
UsZAUNTINAYUALATY
13 S O T T TY R TR X LS I LI LIRITY]
B3, 1ovveesrer ieers et enttheee st e e feeentaserntReatesbaes shets b sheeebes Lo Re Lt aba st aA 1R aan b et bt ean aRaRYereras pas dhentereetnebereete v atba
o,

.................................................................................................................................................

......................................................................................................................................................

..............................................................................

.....................................................................................................................................................

............................................................................................... PpUiEn/siududiniiase
i
warazsiilumsmulasansanailudaese
12l ) °
GRT) TR Pravazdlasang

oo ) -
2 X//;/w.




-y -

b, oz mTUTaATURNTBIIE1e Ussan niguzuTTn e
........................................ wEAUWENNUTU S @ P

3t
=l

2 i Y ' as 1 v ool Pt ) a
TFndvaiuserinenisdyfuansdmdiiness s ldeusiniilueiynszms
" = YR
wandinsilasunlaa s s uiud

o .
RGOS HLED TN

ey e wuudinluaygmdugsenauivdnimnsnuasdnumisdiaiuses
limsfinu (wienusesdiingnieaynaetu)




UAsRsgreL LSO LIEL LB L AN G2 LUBTLAL U SN SN LU BE A SISLURGILERRE n.mmpmpﬁm&m‘%p\mmnmswEnwwcnacﬁ.nmnrasﬁrvanrgmﬁvmgﬁmwewrm?mm@ﬁ;gmmmwmxj luiBLIEL
(e ) Wﬁ@m,,
R g, T ((A35)
nw?m\ﬂwwﬁ LFLLDELMTITELIS (1ELE) LEwnLAREN
BERILETA) marm?vwwpo@?c&ﬁenmﬁQm&“mDﬁzj?w\ﬁ I )
:.........:......-..:;M_wqﬁmm,_ncuEmJ ................................................... LALE r@rwmﬁﬁm ................................................ m.wvm
................... WL EsNLETE LU LMALAL R LA N UL el
.................................................................................................. LBIMALE 6L LA o winerLuLzeninnusgnlnmme
e |[pe o6 | & | m|a|D| P w|ale | ae|ee oo e ) @ & P2 W a0 N
MLIGRELURLE b
MLEBEUELULLAAN B nLe
............................................. g g sl
....................................................................................................................................................... gfw@hrm??gﬁ



-l 1 [ . 1 P S e . alsy o o —
Goula waninne sztmanina g grsuamingAun ATy Uy
FmlA

) o

n. WaulaaEma LMY

1, ﬁ’mmmuud)umﬂ1nu'lﬂ'ﬁnumunﬂﬂmmnﬂ? i edamalfindy
G ﬂaurwnqtﬂn'mnmulumwm EUNIRARYATIA ARuAcidaning ERGTRTNT,
e BV DNg ST AT wm(ﬂumaulmmzuﬁmnm%’
pilAr ]

w ) o o A . , i

2. dyounnaFur AN unsdhiibaiaanseruean st
+ dj | 4 o n,a\' Ll . . by o -
anjun HeArilrm I miniulnonrsnsawalugd drndagunasgainBaanseaaniiu

Ao ) - ey il [PV

- snuttaduinsaadznonmn dvfunsdlidadaningdion WEutlngese

3. mnidygniifune A HY dhdededaasdsmaly
AFud v 1y [ud?“nmdmonﬂr 14 mmmwmluﬁmmqm:mmmxm\am i 1
v‘lqif??tyrwmudmmm'lm werhinuumranmisenidesie gRonasAEN A

u

umnlmnmwmmmmuh“lwﬂmvw
Tunsdififeninogvan aizmiienduarmifen it asfoaduunydesom

1') i e - o t‘ |13 ¥ = -‘j
vraaupirzrambifnaumadnsozesotoiioi | ebiraanfaiugas
Auunly

-~ -=: ] 1 o o 1 u—:f | v
4, nranutiAN e aedy il fumasladt hanhfve
b w ol 4y . P NIV L u L
PFuiinzeeGoniasnnhrion 60 5 uumumuwrjmf%q'lmﬁwﬂumuqfnmqumu
windudnnnillgy — Jfudne b ifavistingg wummwulwmmmnﬂﬂmfmgm'm lian
al v au'lumrﬂmp’mw sRgaBunEuAa gy 114Hoqf}qewlﬂuqﬁ’ryrg1?u15um MR
wndiuitauds wisliinAansssnnsall s thinGuamidmls:mudygn
=
nel .
5. psis AT fnen tay m'mmquzﬁmwnwunwunummﬂ
a‘”mwmuu@u!mwa\aﬁ‘tynpt vl dadlafunammanouiasiuasuaandrdna

dssunnazlifiansfimennatiadousd wumuﬂw:mnuﬁuﬂfﬁu?jm

-

2/



. FEt AR Ufﬁmuﬁlnanmm"muudsmﬂm‘m
WumsfsranFhodosnmansinin mnaﬂmmmu-ummuqnmm

Poo= {Po)x (I
+ 1 13 1 *J 1+ 1 [P s L
mmAadamhndarandn i ihgoaiazfosio b

i

Aauald P
] ] Wue v [V ] i
s R sya U wian adwmailusaiion)

1!

Po
Vindeyoyudousnsil

oy = o -5 -
ESCALATION FACTOR %Wpfioe 4% (30 aoat fuAmnusaunniiy

=~
il

‘J 1 1 =
4% asedFunAna Ry

ESCALATION FACTOR K wildanngns T hmalszianuszanniyuial

ol .
YHARH 1 9MBIRNT
) o] wr ‘] . =] " .y .J [y
0NATF WU Avaamns i wnnae Teeitau Tavienuns woln anaaf

wmlrzg dmdind Suadon drwhedn Teons adedan Treou © dhafi uaslf

WL HRADINITUES
14 ifingasamasissautegsnndnalng - wibisniedsidasiazemi

T Hrnnoluiina .
12 dimaasananmussauiviaiaaanhe - wildsmdtarsnud e hmety
v
| ] [} el C T } ¢ -
13 suurderzuudnonin 7 Aimdeiiegludsesnimy iy viediu
W 1. 4 ad J - t
217 viafna anetdhdaiuiaTandueind AntRedn 1a
4 MNIELA IR AT AU T TN A BN
o e da u "
1.6 fouussnoufruthidmiuaans wwnsdninAunEnfnfiaen i
u v 1 17 H B A‘ - wf al' -~ ;l- -
drenauwSondunitanieeinns  wlbloufustosinndartodionaiiindsznaunia
- b e odoa oo d o4 o
Ao v v denanfiownad araaguin i Fueanae Wasw 18 ‘
16 wriinreuanans Auon Audn viesinanansiaosou i 3 tums

Wgrs K = 0.25+ 015 Wlo + 0.10 CUCo + 0.40 MUiMo + 0.10 SUSo




< =
WUAAT 2 QTURY
2,0 anii wnely MeaRu manay mauadniu nrsyatilawig me
o - - Wy - v ooV . o 4 oo
INAHUASARK 11790 — axUASAILBITEYL RABY AAADY AU M s 1isasens
4 a —
Lasasdanadi R
¢ - o " - 2 o o |
'am:mmﬁ‘numu'hmmum'mnemmumunmwmusmm}@u AvinngmIuRy
- 5 . v od oA
ﬂﬂJﬁ.LJLIfTI‘IImf)ﬁQMU tezidfatmumdineeny suislinnsundmnhiadliaseedng taiasiie
‘J o = I ] u el »df . . .
nR twahﬂnmmﬁ'mn"mwnfmum 15 ihip g Aue Ui ouuuTattauI AL s

ol MisowAwninlriny  EMBANKMENT,  EXCAVATION,  SUBBASE
SELECTED MATERIAL, UNTREATED BASE was SHOULDER
Wyms K = 030 +0.10 Wlo + 0.4 EVFo + 0.20 FiFo .

22 e wet endiumaalsibunBeesa s ol
anusiigaanas Tnoludeadwszidaiulvgiastmiieivdooyionmaninasma 1 Uaz
e hiiandaeiig ﬁmmoumumruﬂme‘wmf‘mmuarﬁﬁaﬁw’um‘%ﬁ\)ﬁuﬁ o irtaadng
lmmnam itauram uaslunEAHI AN RS fiuio ghnn mﬂm ilani
AEnEzRdoRiaiy em s Fanangrasanmdaas A
Uigms K = 0.40+0.20 Wio +0.20 MUMo + 0.20 FifFo

28 amumnzsniafii Wi Az dadiui 7' szznaaudahl-ndl
Uszanadbliig 2 Alatas snidune IJT”lDﬂ'ﬂTmn'}Nmm lfnmmmﬁ”mgq

dgns K= 045+ 015 Wlo +0.10 MUMo + 0.20 EUEo + 0,10 FUF

1»\1|qmﬁ 3 MU
3.1 imifiame PRIME COAT, TACK COAT, SEAL COAT
Wgms K = 0,30+ 0.40 AVAo + 0.20 EVEo + 0.10 FUFo
3.2 e SURFACE TREATMENT SLURRY SEAL
I5gms K = 0.30+0.10 MUMo + 0,30 AVAG + 0,20 EVED # 0.10 FiFo
‘ 3.3 9miflane ASPHALTIC CONCRETE, PENETRATION MACADAM

Mgns K = 0.30+0.10 MUMo + 0.40 AAg + 0.10 EUFo + 0,10 FUFo

Y = ) [ =5 ~ .AJI 1 I ey 4:5‘
3.4 NUHNMUADHATIIATULMAN  WHNE0Y HQHNUFI@UH?WW\‘MHHDENTN T

[ o o v dI - .
UsenoumnuRzun AN UWIARK NG RIMANNR I BAURA  (WELDED  STEEL  WIRE

FARRIC) mRmfet (DOWEL BAR) WAnDa (DEFORMED TIE BAR) uAzsausani . 1



iy

(JOINT) i iﬁumaﬂf)wm‘fmﬁetlriuf}fumﬂun"'émm“mmﬁmﬁmmmﬂﬂzmu (R.C, BRIDGE
APPROACH) ding
Yqas K = 00+0.10 Vo +0.35 CUCo + 0.10 MUMo ¥ 0.16 SUSo

a5 sernanaauniaEhdniazn e wnefy vieasuntnuy
LHﬂM'HMUMH’J“SU'ﬁJ‘;JW (PRECAST REIMFORCED CONCRETE DRAINAGE PIPE) i
ey RoURmETHMED ﬁummnﬂunmmmmﬂrmmmmmua U AIRAAREH
mm?m\J\Jaﬁnﬂfaun":‘m‘éumﬁntmmumfaunﬁ*mm"%muﬁnmmmwuuuuﬂ:ﬂnums\n\‘l
ARURRIAY 1 as]asin (MANHOLE] AaSatnanadnd ataetnglwiin (i
TWgmr K= 0,35+ 020 Wlo+0.15 GYCo + 015 Mikdo + 015 SUS0

1.5 andandiumoutaEHanineg: emuiauiunia weTeie fERauATING

Ldviufin Tn‘mﬁmg’]m’mnﬂummlmumﬂnnﬂﬂmw (R.C. BEARING UNIT) e

naummwnmﬁn [R.C. BOX CULVERT) wefitintaseaiwaeurimdumin dlowumi
Aouminaawan vifioodonauntreumdnues Aaripsiaiudineasadi oy
Wgne K = 0.30+0,10 U+ 0,15 CYCo*+ 0.20 MiMo + 0.25 SVSe

47 equlasenfamdn winete Azimumdndamfumadindnnu Tarman
Ansufindeaamasiiasnigs g g il vinendlanaminiud
Januntzagaafai tblsuismimaraatasmd nanedoamasiineainoi
trzmeing |
lgny K -= 0.25+0.10 [iflo + 0.06 CUCo +0.20 Mliio + 0,40 VS0
VIR 4 TRLTENIM

4.1 emmnratenabisauunmfn wnoi arasaauUnTAETumEnaln
o R aﬂhﬂuumnﬂmAqﬁmﬁamﬂwmﬂﬁw Lﬁiﬂmuqmzﬁuum“ﬁmﬁamlﬁw it
Wizt Hamn 7 Aoy vionom Laivlau tazanansalz ynlai 1 Al
sepnown uildmuisenizaasadsssnalued th dh waee: weindy viteanang
mﬂﬂ'r:muﬂwznmﬂmqﬁ%fuu (shumy
lgns K = 0.40+0.20 [Vo-+0.10 CUTo + 0.10 hl/Mo + 0.20 S5

4.2 $WDIAFIFLTZIUINUMER vinote  ananraeunIaE AN e
A ﬁﬁm%‘w'tuumﬂﬁﬂ-w{qﬁﬁ\4‘%"@ﬂﬂmﬁzuwm§q Lﬁ!ﬂmuquTzﬁuuﬂ:\ﬁmﬁmnﬂw i
vios i fiasELna ﬂ?:q?:mu;j’] pamEIn HoenALAzRIREAL T Uil




' ol v Moy =) ¢ 1
AR RTUE el urttmutarueimszadszaisinn i) W dig nisssunongu
' J tr
wigaAnstRUss LI znaLrE s s
Wams K = 035+ 0.20 IUlo+ 0,10 CUCo + 0.10 MUMo + 0.25 5180
43 TN TRASHRACK Uz STEEL LINER AUl U usstnoivdn
J L " ‘I:' i o
imdnenI R sTATIA TN BULK HEAD GATE taseungiian
lgms K = 035+ 0.20 IWlo + 0.45 GUGo
o L. = .;j [F] -
4.4 SWANIGHADUAT LAz ANCHOR BAR it dntdufldimiulinn
AOUMAANGEMEN ANCHOR BAR 90samathe wissuntiidi wiaenanrsayssmidsznay
'J | ' 1 . =l [ § 1 :
waatday TadynniensnelanizenAnsnan il
Tfgme = 0,25+ 0.15 o+ 0,60 SUSo
4.5 unsuiilmumaniazaeuniraaaand winolls ATt
FJ r 4 1 . ‘\‘l’ 1" =
L TR ILAR ABANLNUENATHA NI NW A2 D R R GL AT TR E
! I I . o e .
satlrevnudrznauea s delf oy nan oI s TUABUNTRAINAYIIINUL
Wgms K = 0.40+ 0,15 Wla +0.25 CUCa +0.20 MYMo
46 9uans waie mnazwsasaiaiangrinngiuliieandt 48 Madons
Y oa - 4 m o A e m ¥ v -
hugifin Suvdeiudiianin Wedaanimjy  ua:limuianudaniawsnonang
Rz QuMLAEENANR ] Tnunrdngatinu
Migrs K 7 0.40+0201%0+ 010 MU/Me + 0.20 EVEo + .10 FUFo
- ul ¥ R [ Wow =t P
4.7 swdadain Adnamingduazifintonn blannesmdndiaou

2

[ ] I &J o £ 4’.’ =~ -nl + r = .u}
l\ﬂﬂ\llﬂ'ﬁm'ﬂuﬂﬂ”l'il‘ﬂ\)'ﬂl%luﬁi WNFEN PN BIEERAY I TR ENANIUIARLY R TULARUY

tagaalssnaaman

wd
wiams 5 arussuuessnillng
51 4TND AC WAL PVC

a'].l 2] o ) L TENR "
5.1.1 Wnsdinddrmadugdaudata sirogunsoily

Wgrr K

= 0.50+ 0.25 Wo + (.25 Mi/Mo
" = 1t L2 qE i 4 ls
5.1.2 WnsifiFusnadiuldaunin AC urmidogunzal
Wigns K = 040+ 0,10 o + 0.10 Mi/lio + D.40 ACYACO

ol e u Lo ) 4 r
5.1.3 Tnrdlagfusnaududinuvie PVC waziisaguneol

Wgms K = 040+ 010 o+ 0,10 MuiMo + 0.4D PYCUPVCo

Kb b e



5.2 e ArTEuazio HYDENSITY POLYETHYLENE
A.J v ir ot 1 Pl v
521 Tunsdidiinafudinuauasiiegninbi
lgns K= 0.40+ .10 o+ D.AB MUMo +0.20 EUEe + 0,15 FUF0

AwJ Liwt W o 1 o -t =t - v -t
5.2.2 'lun':‘mm‘{sumqtﬂugwmmﬂmnﬂmmumuﬁmmqﬂmmun:mmum

71 TRANSIMISSION CONDUTT
Ygns K= 0.40+0.101Wlc + 0.10 (Ubio + 0.10 EVEo -+ 0.30 GIPVGIPO

-«Jvu iy ke ot ] ; A
52,3 Wnsainffusneihufanuia HYDENSITY POLYETHYLENE 08

gulnond
Agar K = 050+0.10 Wie+ 0,10 MUMa + 0.30 PEUPEC
5.3 annliudqerssugliddiugng SECONDARY LINING

Wgns K= 040+ 010 o+ 015 EVEo + 0.35 GIPVGIPo

5.4 swmario PVC Wudnopauriin
Wgns K = 0.30+0.101Uio+0.20CUCO+H0.05MYio+0.085US0+0.0PVCUPYCo
5,5 $UNYia PYC naunIg
Vigay K = 0.25+006 Itio+0.05 MifMo + 0.86 PVCUPVCo

5.6 ywanvamfnanuiinzd

Hgms K = 025+ 02510+ 0.60 GIPUGIPo
] b ke 1 34 ] 1 oy 1 U
d?zmvmuLmzcgma-mmiﬂu"l-ﬂmmz\mlnmmwmnwlﬂﬂmwmJﬂmumwh:mﬁlm

el
5.7 dmaminaranigadelgauszanilldhdon
571 anifnde w1 Tasmdnanosaiazlnnd sousarnii gt
Iiinanniiivihdes |

éw?umuﬁmn?_q w1 Shsamdnanpdanazguinmal Prsnenihu
KNI AR PRELIMINARY WORK (0ni14u BOUNDARY
POST), TOWERS, INSULATOR STRING AND OVERHEAD GROUND
WIRE ASSEMBLIES, CONDUGTOR AND OVERHEAD GROUND
WIRE STRINGING, LINE ACCESSORIES, GROUNDING

MATERIALS. -

[

!\/‘\1



divanednssadnsolliianiliindes wnede g
psiimssquinsatlybii
MWmr K = (.60 +0.26 Vo + 0,15 FUFo
5.7.2 anefugenar i (TOWER FOUNDATION) tamnuiins
© BOUNDARY POST ‘
Mg K= 0,35+ 0.20 Mo+ 0,20 CUCo + 0,10 S¥So + 0.15 FUFo
5.7.3 vaairgsngdnanlldianilldiades
| ligar K = 0.50+0.20 o+ 0.16 CT/Co + 0.15 S¥/S0
5.0 smaRaLazARnE RN IRd AL
5.08.1 snigiupounIndnns
Tgns K = 0.5+ 0,15 Wio +0.20 CYCo + 0.30 SUSo
_ 5.6.2 vulgituiy CASTINPLACE
Wans K = 0.30+0.10Wlo+ 0.25 CUCo + 0.35 SUSo
u"f:mm“mLmﬂ-ﬁmwx’dlﬂiﬁ-ﬂ’mW'}:ﬂun'faﬂ‘?’]w@qnw‘h&'ﬂwﬂmlgﬁmﬂtﬁmfxi
5.9 NDAFNAMAUNMEITIULNEY 69 - 116 KV,
6,8.1 1unmﬁﬁr§d'ﬁwn'IIuH“f-}"mm”ﬁqumﬁﬂ@ﬂnmﬂﬁ
Wgms K= 0.80+0.06 liio + 0,10 MiMo + 0.05 FUFo
5.9.2 'lunm”l’ﬁ:ﬁué"w1ﬂwij”mw?ﬂﬁ)\ﬁﬂqﬂnmf
Ugnr K= 046+ 0,05 I/lo + 0.20 MYMo + 0,05 FUFo + 0.25 Witwo




i a PRI P PO P w W o o 4
AT s g Ay ool Fsan L Sainiulng

= § 2 5 7 =
i I 5! 1 | H;

Mo
Sl

H

11

8o

1

Gt
Go

Sl

1]

Al

i

Ao

1

£l

Fo

I

FI
Fo
ACL

[N

il

ACo

i

PG =
PVCa

GiPL =
GlPe =
PET =
PEo =
W =
Wa =

v ;- Sy o | .
= il ghRnain sl g ke fidswnusason

nTEysIvnals s
EXCALATION FACTOR

N ap d
Agdepdhiinainlisalrand Wieui@manlmamn

o - R | ,
AliranFunst luiaidewuurazen

il Wudaud Drraalsenomsen

Aunandagnonie (houmfnnesTund) Lufoufidemuason
ﬁfﬂﬁmmf}'ﬁmr}'ﬂﬂ‘m (Nmuu AnuAzgLang 'lulﬁﬁmﬁjlﬂmmdu‘:mmmm
RsmmAn 'iulmmwdmmlmﬂmn

Aptlmanuan 1&4tmmml‘flmmm-:nnmmm

datmmimAntruGonfiuia s hufnuisemirasen
ﬁﬁﬁ?wwuwﬁnuduﬁﬂuﬁuﬁmluﬂﬂﬂnﬂ'huﬁau?ﬂﬂmmﬁqﬂiznqmrqmq
ﬁwﬁ'ﬂﬂﬁumﬂﬂﬁ' 1mﬁlnuﬁm\muum‘amm

. . r
Airmunatay luAewiiinsaaliznonsan

Lrowd . -J vy o i & gJ 1 .
AR ANINAIR 2UT el LiAaufidenimamon !
o S PN ;
AILFVANRTANSNINAUREIT N iRauAaraslsznopean i
. v o e e A .
m‘ﬂ%nmmﬂﬂumm}am;um Tadenfidwnasazon
[ Ii' o) a 4 g}' |
amuRATuREaryUE luasuilnasaszionsmn
[ . - 2 d, |
astmaiaionsfleiin hndAsuideruudazag
ot y e o -:-Jl Al o
Asirnviadiudledu lidauiidaseglrznansia
. J )
daisnva PVC luioufidwnuraznn
- | o !
atlraa Pvc Tuisuilagealsznansnn i‘
i.
silavamdnanudan: 'ﬂumﬂuwﬁmuunﬂmm |
f ﬁ?*wrmﬂmwmmuﬁanuﬁ 'iutmmmnjmmm?"mnmm
AriianAin HYDENSITY POLYETHYLENE [T ERE T T
FisAe HYDENSITY PLOYETHYLENE 1utmﬂuﬂLﬂm‘nﬂquzmmwm

Ftrmagaulyiiig lumﬂuﬂﬁ SWNUARZA

=

Agiismnarelviin hum-au?nﬁm'ﬁmﬁwzmmmm



A A8 A AU s g anle

1. psaTs A1 K 'Q'm'q]n?n‘]mwmu\ﬂmm 1 N!'ﬁmlmlmmﬂmmm
ragfraansznsmanndad Tnoldgrumed 2530 1ihanne Humsimin

2. paAmionidr K ﬂfmT”unmmmW\m'faﬂa”"mHﬂﬁuﬂ?:lﬂn?ﬂzﬁaﬂlwrgnﬁ
Wunid aspimuenAniuiet sl g nes el nen
aftsaugarliinua 1 |

3. mefnasn I funlifiaamafio: 3 dunbgndunaiadtainmg
Honey vazimualivinaadfid (saudion) WiluiadiSaday uafmwmﬂmldqm
fusiasmsimiuasdiiug _

s 11,’1'%’1*.?nmﬁuﬁmﬁﬂﬁmﬂmdwﬂummﬂmﬁQ’s“nﬁﬂqﬂwﬁm(mmnﬂqﬁu
diving o K mugradviierentiadi 1 TudsuddwausiuAnsdadiann
i1 K TwAauidlamassanasnnnd 4% Tl Tnsviarazdaudliing 4% wamnon s
anfnavusondntdl (ngllin 4% uenli '

5, ‘Luna‘nﬁiﬁrﬁuéﬁﬁm}q’uwnﬁ’lm?n'@ﬂa‘*’wﬂ\l’wa“qm%‘w’nw:u:mmlu
doyaun TnendhapanilinanegFudng d K pnsgnssng - Aozt lunsdannd g
AN K seatiaugainomuaanftun WSaa K vy e iate uhsudina 1€ fla
Asidanndy

6. mm’wQunm'ﬂmmlx-‘\’fiqﬂrhfﬁ'w114?§r§%’nw”wﬁq’[ﬁttﬁiﬂmmm-mmqu'lﬂ
e muﬁifl‘ﬂulﬁma‘s*faﬁmWﬂmm‘f‘n"w:ﬁquom’ﬁo‘fﬁi@Lﬁﬂwmuﬁmﬁmmqﬁ’ﬂﬂ)ﬁa'aﬁwﬁémqm
fruansn K 1safeuiidentnmonii Lﬂ\JﬁLtduﬂuttﬁq Gamusnuiudiallflivadia

- PO
ArANEY BN ALl

0
m, N



