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NEISUUIGLAY 2 : VONIRUANINAIUNATIA (1/2)

daui 1 ulesn

a13U%y

= v Yy &
nuN 1 ﬂ?ﬂuﬁaﬁnﬂ’iﬂluwugﬂu

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

1.10

1.11

unin

umsgIule

ANINIAAUATRITD

MNTANTITINHUAS
NFFUIAVIALATUINITAIUAVNIN
WNINSANUURRAINY

MIUNFINYINHYT

mafiusnn faniivinauazguady

NINAADUIFR)

191 manageuiilssay

1.9.2  szuznalunisveaaeuian

AT

1.10.1 mswieuiiuil (Site Preparation)

1.10.2 mavuihoiniesinsindosilatiluluuiinany
1.10.3 uful] Mg adaian uazlsanuvesiuing
1104 auu Medudesinammuazmades

AUNIUAUIL

1-1
1-1
1-2
1-3
1-3
1-4
1-5
1-5
1-6
1-6
1-6
1-6
1-6
1-7
1-8
1-8
1-8
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112 e 1-9
113 udnmlniamas 1-9
1.14 uaeyidazdunnamw 1-9
1.14.1 uninly 1-9
1.14.2 U9fivun 1-10
1.15 nsUszamuuLasnshnsededns 1-10
1.16  MruAN1519uYedlaATanis 18U kagnsuseyu 1-10
1.17 7M5InUIuuuLasnN13918EuY 1-12
1.17.1 mumummﬁmms%uﬁugm 1-12
1.17.2 dinauauiy 1-13
waafl 2 et YAna wazaulanifu
(SITE CLEARING, GRUBBING AND STRIPPING)
21 Wl 2-1
2.2 uaeth Yase (Site Clearing and Grubbing) 2-1
2.3 uyaUantihau (Stripping) 2-1
2.4 MFIAUTHIANIULAZNITINERU 2-2
wuandi 3 mudaa%ﬁw‘hw%’;mﬁfaLLazmugUﬁﬁ (COFFER DAM AND DEWATERING)
31 vhly 3.1

3.2 uneaeiuudins (Coffer Dam) wazaugull (Dewatering)  3-1

3.3 ATINUSUNINIULAYNISINYEU 3-2

vuaail 4 SuYaRuLAzYn — suiliadiu (EXCAVATION)

41 Wl 4-1
4.2 3/nYm 4-1
43 MBI 4-2
4.3.1  UYAAU 4-2
4.3.2  UYA-8UARULATIUAUYAIN 4-2
433  uynTanlusesniu 4-3
4.3.4  UYAINUBEURY 4-3
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NUIN 5

NUINN 6

a4

4.5
4.6
a.7
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4.3.5  UYARUINNUNEINAY
m3seiiniiu

wa o

4.4.1 nsveRuslARLUNTYASTIUATY
a v a I3 v a
4.4.2  nsveaunnilingsuilnuaznsiiuingseiin
443 A15VN9Y
4.4.4 01552 UnYRYNAUNINIUTELUR
445 ASIAANNEUAELITIOU
N1353A3881881A1TA
ANNAAIALATOULLNTYR

AN IAUSUIUIUBAENITIIYRU

uaNunadn (FILL AND BACKILL)

5.1
52
53
54
55
5.6
5.7
58
59
5.10
5.11

il

AT1AAIM

waaRuitaldou (SOURCES OF FILL MATERIAL)
mawsenUsuUTsiAudugusessu

N15URDAAU (COMPACTION)

AT (MOISTURE CONTENT)

AULUUYDIAY (COMPACTION DENSITY)
N19MTIVEOUAINLULVDIAU (TEST)
auAaImAAeuluNITILALUASAWIY
NITOUNTIUN DAL

ANTIAUSUIUUBAZNITINYRU

uauUyY (ROAD WORKS)

6.1

6.2

il

6.1.1 NISVE159

6.1.2  WUUABAT

6.1.3  uuuuInsg U (Typical Section)

XA
NUANANUNLASYRAD

4
nuI

a-3

4-3
a-q
a-q

a-6
a-6
a-6

5-1
5-1
5-1
5-1
5-2
5-2
5-2
5-3
5-3
5-3
5-3

6-1
6-1
6-1
6-1
6-2
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63 UAUFA (EXCAVATION) wazauyaszidniiu (913) 6-2
6.4  uAunY (EMBANKMENT) 6-3
65 nutusesiiuma uazdutandndenvidodugnia 6-4
6.5.1 a0 6-4

6.5.2 7oN13A0EIN 6-6

653 pnupanwasufienli (Tolerance) 6-6

6.6  UTURUIS (Aggregate Base) 6-7
6.6.1 @0 6-7

6.6.2 7oN13N0EIN 6-7

6.63 pupamwasuienli (Tolerance) 6-8

6.7 uanuedilant (Prime Coat) 6-8
6.7.1 n1sanaueailasi Prime Coat 6-8
6.7.2 35NN Prime Coat 6-10

6.8  UHIN (Surface Treatment) 6-10
6.8.1 FuvueIWanIaLIus (Surface Treatment) 6-10

6.8.2 NISNDAT 6-12

6.9  WMNIFIIBTNIVREBY 6-14
6.10 vieaonnuu (Pipe Culvert) 6-14
6.10.1 UDULIATVOINY 6-14
6.10.2 7 6-14

6.11 waniuAnuazsIiulAs (Guide Post and Guard Rail) 6-15
6.11.1 UDULIATVDNY 6-15
6.11.2 a0 6-15
6.11.3 msfnsesniulduidondniunn 6-15

6.12 sszUIEh 6-15
6.12.1 UDULIATVOINY 6-15
6.12.2 a0 6-16

6.13  N1TIAUTUIANIULAZNITINUNY 6-16
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waadl 7 9uAaun3n (CONCRETE WORKS)

71 WAl 7-1
72 AUANABUNIA 7-1
721 dandiuNanasunin (DESIGN MIXES) 7-1

722 Fandldidfedmuasasdiunauneunie 7-1
723 AMIMAITBIABUNTA 7-2
724  Fapildidudndszneuasunin 7-2
725  ANTHANADUNTA 7-5
7.2.6  MIALALIADUNGTH 7-6
727  MISMADUNTA 7-6
7.2.8  msviliraunialul (CONSOLIDATION CONCRETE) 7-7

729  maifusegnouniniionsisaeunann 7-8
7.2.10 MINAFBUAMAINABUNIALALNITNARBINILTITN 7-9

7.3 LUUMEOABUNTA 7-10
731 vl 7-10
732 lfldvihuuuiazyuuy 7-10
733 msysuumgliigavs owsuwman 7-10
734 nsuswuuliiiaveny 7-11
735 N1SOALUU 7-11
736 MSIANLAYEIALUULAETY 7-11

74 msoeauuundenouninuazliifdy 7-11
741 Wl 7-11

[ < =
7.4.2  N1T09ALUUNUANTUEBIAITLACAINULUILIIVDIADUNIG 7-11

75 ASYONABUNGA 7-12
751 ¥l 7-12
752 nsgeumyunsIguna (DRYPACK MORTAR) 7-12
7.53  n1sgouniumaaunin (CONCRETE REPLACEMENT) 7-13
7.5.4 ﬂ’]‘SGZIIE]JJG?]J’JEJUUUﬁﬁ’lEJ MORTAR REPLACEMENT 7-13
7.55 n13¥eusiy EPOXY 7-13
7.6 nstssiurintneunin 7-13
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7.7 AITUNADUNTH 7-13
771 msvugieih 7-14

772 mstushetheiuneunin 7-14

773 mMsviedemuneuuiIntaeunss 7-14

7.7.4 ﬁwmﬁmauﬂ%‘m (CONCRETE REPLACEMENT) 7-14

7.8  T9U60ADUNTH 7-15
78.1 9s8usaneasng (CONSTRUCTION JOINT) 7-15

782 seusiaiflonn (CONTRACTION JOINT) 7-15

7.8.3 i’eJEJG]'EJLﬁ’eJSUEJ’WEJ (EXPANSION JOINT) 7-16

79 Jandwmiuldiusesdenaunin 7-16
791 wduTanturnd (WATERSTOP) 7-16

7.9.2 Tangnsesre JOINT SEALANT) 7-17

7.9.3 ELASTIC FILLER 7-17

7.9.4  Bituminous Fiber Sheet (Elastic Filler) 7-18

710 AOUN3NAIU (MASS CONCRETE) waufuiiufis aunnlidesndn 0.30 u. 7-18
7.11 N3 GROUT Aaun3n 7-19
7.12 BLOCKOUT 7-19
713 AANLESNABUNGA 7-20
7.13.1 ¥l 7-20
7.13.2 %gu@mmw ¥ila wazAuauUR (PROPERTIES) vouwanasy  7-20
7.133 N30 AR JN WAZILRANLETUABUNTA 7-21
7.13.4 1an DOWEL 7-21
7.13.5 waniladaluneunin 7-22

7.14  msveassdagneasn 7-22
7.14.1 Sunuianseniidnaidiumne 7-22
7.14.2 Snnutagdmiunnassnunimiig lu 7-22

7.15  AUAEIAAENY8ID1ATTABUNTA 7-23
7.15.1 ¥l 7-23
7.15.2 pnupaaweisufivenlidmsunsunin 7-23
7.15.3 AUARIAREDNYBINITIANESY 7-24

7.16  MFIAUSHINULAZNITINERU 7-24
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d15Ugy (siv)

nuani 8 eulaeiy uasiuLEdgsAINaInUYA (Slope Protection)

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

waly
8.1.1 VBUVILIU

8.1.2 nmssulavauluauUasndy

adn8niiu (Rock Bolts) @uewnan (Anchor Bars) uay Anchorage

821 msaueveeyiiiian warisn1sfas

8.2.2 adngmiiu (Rock Bolts)

8.2.3 a@uewén (Anchor Bars)
ABUNSANULESUAZUNTUNEN (Shotcrete with Wire Mesh)
83.1 ADUNIANU

8.3.2 AYWNTUMAN

0 LLazgizmﬁJﬂE’l (Drain Holes and Perforated Pipes)

841 unhly

[
o

8.4.2 M3AEITUIE

843 vioswuieth

8.4.4 miﬁ:m/iaszmaﬁﬂ PVC (Perforated Pipe)
aufiudis e fure fudewuun wasautagsesiiu
851 wuiuil uaziiues

8.5.2 UAUND UashiuiTeeeIiud

853 wutansesiiy

Nuuuledunsnent (Geotextile)

861

862 &zl

8.6.3 AMANURANIY

8.6.4 myyuruledunsien

nulgnmig)

L2 [

8.7.1 nguUizenn
872 Fanild
8.7.3 35n13Ugn

ANTIAUSUIIUBAENITIIYRU

8-10
8-10
8-10
8-10
8-10
8-11
8-11
8-11
8-12
8-12
8-13
8-13
8-13
8-13
8-14
8-15
8-15
8-15
8-15
8-16

VI
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wuafl 9 uvisRaunIALEsuIWEN (REINFORCED CONCRETE PIPE)

9.1
9.2
9.3
9.4
9.5
9.6

d15Ugy (siv)

8.8.1 9u@angniu (Rock Bolts)

il
8-16

8.8.2 MUABUNIANULASUAIYELMEN (Shotcrete with Wire Mesh)  8-16

8.8.3 vl War§sru1ln (Drain Holes and Perforated Pipes) — 8-17

8.8.4  INURUNI TURULTE URAUND ITURULTEI8LU

LazuTan eIy

8.8.5 UWKUlEALATIZY waraukUlgFLATILINTBIUN

Y7 0.25 13l
8.8.6 IMUMUNYUDINUAUTI

8.8.7 ulgnue

Ml
NSYANALLIDINYD
ANSINLATATHOND
ANSOUDA
a dy a
ANSABUNIATDINULAENITINABUNIALABTOU

ANTIAUSUIUUBAZNITINYRU

a < ¢ s
nudNn 10 mumanuazqﬂnsm%mam

10.1
10.2
10.3

10.4

vhly
111531U (STANDARDS)

AauTRvesTandmsunumanuazugUnsalvamans

(STEEL WORKS) wagsrulangdus
NuaN

1041 mswdeneuody

10.4.2 ﬂ’]‘iL‘%aN (WELD CONNECTION)
10.4.3 n1sbaseilen (BOLT & NUT)

10.4.4 nsUsznavlulseay

(%
Y

10.4.5 A15AAGY

10.4.6 UMA

8-17

8-18

8-18
8-19

9-1
9-1

9-2
9-3
9-3

10-1
10-1
10-2

10-2
10-2
10-3
10-3
10-3
10-3
104

VIl
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105 ugunsalvanans 10-6
10.5.1 YOULUAITULAZAINADINT 10-6
10.5.2 410397U 10-6
10.5.3 3ATFIUAMAINIER 10-7
10.5.4 ussAuldau 10-8
10.6 Wilan1swan (Workmanship) 10-8
10.6.1 Vhlu 10-8
10.6.2 msdeuiluidi 10-8
10.6.3 wanlAsIEsIagUNTI0 10-9
10.6.4 Wwianvas 10-9
10.6.5 A13TULNAY? 10-9
10.6.6 A1IMAAFOURD 10-10
10.7 Manhole 10-10
108 UIUITUNY W3eeenUY wasioduawmadliih 10-10
10.8.1 UBULIAIU 10-10
10.8.2 &nwazvily 10-11
10.8.3 N1SNER 10-11
10.84 n3ideu 10-11
10.8.5 n138As2e Bolts 10-12
10.8.6 MsUsznouTunu (Fabrication) 10-12
10.8.7 msfinns 10-12
10.8.8 n1syumedangd (Galvanizing) 10-13
10.8.9 wawesuazgunsailil 10-13
10.8.10 NM37ASELNY 10-14
109 Uszgn (Gate Valve) 10-14
10.9.1 &nwagiiily 10-14
10.9.2 A1SLARDURA 10-16
10.9.3 N1svaaauNIsHa® (Production Testing) 10-17
10.9.4 ‘ﬁagaﬁﬁaﬁﬂﬁiﬂ (Data to be Furnished) 10-17
10.9.5 mstuASesmng (Markings) 10-17
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10.9.6 N15UsTYNUYL (Packing) 10-18

10.9.7 nilsdesusouazni1ssuusziu (Affidavit of Compliance) 10-18

10.10 Uszgszurweinia (Air Release Valve / Air Valve) 10-18

10.10.1 &nwauziily 10-18

10.10.2 n1VAdaU 10-19

10.10.3 MsiuAIoemLNg 10-19

10.11 viowewna vieszune wavaunsal (By-Pass Pipe and drain pipe) 10-19

10.12 M9IAUTUIUIULAENITINBEY 10-19

wuanfi 11 uviawdn (STEEL PIPE)

111 vhly 11-1
11.2 w33 1u (STANDARDS) 11-1
113 $uviewan (STEEL PIPE) 11-2
114 Jan (MATERIALS) 11-2
11.4.1 v1lU (GENERAL) 11-2
11.4.2 Yagdwiugunsalviendn 11-3
11,5 msnangunsniviewdn (MANUFACTURING) 11-3
11.5.1 n15duvie (PIPE FORMING) 11-4
11.5.2 n9.d0x (WELDING) 11-4
11.5.3 msvadeusesideu (Test of Production Welds) 11-6
11.6 N13AAUKALINE (COATING AND PAINTING) 11-6
11.6.1 ¥l (GENERAL) 11-6
11.6.2 n1svinANazeInialang (SURFACE CLEANING) 11-7
11.6.3 msideukazmadnieluviewdn (INTERNAL COATING) 11-8
11.6.4 nsAaauUtazydnisusnvie (EXTERNAL COATING) 11-8
11.6.5 mMepdeuwagnavinausesdeumeilasinis 11-9
11.6.6 N1SARRULAENNE EXPANSION JOINT (61d) 11-9

11.6.7 n1swAaRULAsNIA PIPE SUPPORTS (91il) 11-10

11.6.8 N13LAARULASNIA AIR VENT PIPE 11-10

11.6.9 vinelavvesgunsaiviamndn (MARKING) 11-10
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11.7  n152ud9 (TRANSPORTATION) 11-11

11.8  nsdavhgunsaldmiuvievensdd (EXPANSION JOINTS) uagn1sinmns 11-12

11.9  n1sneasegIuAsunIniuvia (CONCRETE PIERS) 11-13
11.9.1 n13neasNgIuABuNInUiawsIiugs (PENSTOCK) 11-13
11.9.2 §1unBUNINTUYIDLIIHUAM 11-13

11.10 n13neasseImsAoun3ndan3sviomran 11-14

(CONCRETE ANCHOR BLOCK)

11.11 nsyafusesuusie Jesssuet uasmanauile 11-14
11.12 ﬂﬁaﬂﬁgﬂ AIR VENT PIPE 11-14
11.13 am@m@i’jwiamé‘ml,az PIPE SUPPORT 11-15
11.13.1 11-15
11.13.2 mia@%maﬁmf’l%%l,mé’uqq (PENSTOCK) 11-15

11133 msfnsaviedeiifunsasiusn (LOW PRESSURE STEEL PIPE) 11-15

11.14 n13gouwsy (REPAIRS) 11-17
11.15 M3nsIvEeuLazNAaey (INSPECTION AND TESTING) aunselviowdin 11-17
11.15.1 1l (GENERAL) 11-17
11.15.2 M3A5IEOULAZNAAOUTTIY 11-19
11.15.3 nsasIRdeuLaznaaeuiilasinis 11-20
11.15.4 mafiuseasdonnudeudlasnis 11-22
11.15.5 §1U1INNTATIIABUIIUYBIIMINIAIUANNITADAINS 11-22
11.16 fifaruaaiandeuiosinnisuaniionsuls (TOLERANCES) 11-22
11.17 A1591 WET TAP 11-23
11.17.1 81U1ANTATIAABUNUVBIIAINTAIUANNITABAT 11-24
11.18 MFIAUTUINIULEZN1TINYRY 11-25

nuInil 12 9IUReRI1I91AIAIUAN MINIT

(BUILDING CONSTRUCTION)

121 AnswSeuanud 12-1
122 MSYAVRUFIUIIMN 12-1
123 UlASIASS 12-1
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12.3.1 ABUASAWESUWAN 12-1
12.3.2 uld 12-2
12.3.3 N193a%69AN 12-3
12.3.4 nsAunaY 12-4
12.3.5 $1UN08dy 12-5
12.3.6 9uyuaiy 12-6
12.3.7 n1snonounInUden 12-7
124 uRaseszgnihiauazgunsal 12-7
12.4.1 Uszpumangau 12-7
12.4.2 WNAU 12-7
12.4.3 vulsen 12-7
12.4.4 w69 12-8
12.4.5 n5g3n 12-8
12.4.6 gunsalusea-ntieng 12-8
12.4.7 10U 519 Uagnseuegiliuy 12-8
125 uitunszilowns (VINYL TILES) 129
12.6 mmﬁlﬂimﬁaﬂmmLLazﬂszLﬁaamé‘au 12-9
127 \n3esquinueiuazgunsal 12-10
12.8 nsd 12-10
12,9 szuuviegu1ivna (Plumbing Work) 12-11
12.10 thedelasans 12-13
12.11 M5INUTUIUIULAE N8N 12-14
wandl 13 sudamida (MISCELLANEOUS)
13.1 VY 13-1
132 uUgnvig)1 (SODDING) 13-1
13.2.1 widu (TOP SOIL) 13-1
13.2.2 mM3ugnvgh 13-1
133 uAdeuRIv3enIan EPOXY RESIN %3e POLYURETHANE 13-2
13.4 GEOTEXTILE 13-2

Xl
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13.4.1 &nwaigiily 13-2
13.4.2 AnuauURn1ee 13-2
13.4.3 msyusuledunsien 13-3

135 NuELEnuYvioani 13-3
136 upivimiazanntnonssuily 13-4
13.6.1 NuitunazRau 13-4
13.6.2 muizmmf'] 13-5
13.6.3 susyuuli 13-6

13. 7 M3InUTuIaulazn1I918§uy 13-6

waadl 14 uszuulnii

161 swRndeszuulnih 14-1
14.1.1  Y9URAULAEAIINABINTT 14-1
14.1.2  ngnauakasssilsusig 9 14-2
14.1.3  nmsdsdrenaalin 14-2
14.1.4  syUUADAIAU 14-2
1415  wuulazteyaidosdmilaegfuiie 14-2
14.1.6  flensUURULazn1sUIENm 14-3
1417 mseusdlidmingiusesn 14-3
14.1.8 1MUY 14-4
14.1.9 msIassslaysiad 14-4
14.1.10 ANINUBIU (Workmanship) 14-5
14.1.11 m1sU8eAU MSANNEEeIn Wagn1sya 14-5
14.1.12 uilinguenuaziy o 14-5
14.1.13 A1snedsy 14-5
14.1.14 gunsnleslva 14-6

14.2  szuvauas 22 kv 14-6
14.2.1 ¥l 14-6
14.2.2 119557uaz U4 9 14-6
1423 FansAnds 14-8
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14.3  gauauszuulninges 14-9
14.3.1 vy 14-9
1432 Mshnng 14-10

14.4 szuulndliuswen 14-11
14.4.1 hly 14-11
1442 1035 uLazaUnTalngg 14-11

145  FEUULENETINY 14-12
14.5.1 UBULUAVDNUY 14-12
14.5.2 119557 14-12
14.5.3 #aNNI509NLUY 14-13
14.5.4 syuudasainenigly 14-14
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(3) Qﬂﬂiﬂilﬂ%ﬁﬂ Usenausie

(M) edesin
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funduileweununoaiisiinededudwiusely

4.6  anuAaARauluNTYR
FindhwenliiAnanuaaiandeulunisys lanseluil

(1) uYnnu

- BT +3 LBURALLAT

- Uuan + LYURLUAT
2) YAy

- BT +5 LBURALLAT

- WA + 10 LBURALLUAT

4.7  n1590USUIIULAZNISILEU

(1) uyaddliiaUiinanudulineg muiteldlueuaiivandiluwuy nssieiu
T1elinuIIAIA eI NUIAN AT mufinnadludyg Tesnsemizeduldsannissam
wiasdng Yan Amudne uasusiny denmstudn
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wandlilunuu Msdneluagnglimusiasdenylieg nuiafiuns aufinnadludyn Jaanse
yhethilfsmmstaniaiosing Jan Amudie uavkssm emstud

(3 e - sudeiiu Winvinamudumbetiines muitialilureuwnnuinansld
Tukuy N15318RUAEIEIARNUTIANREVUIERNUIAN RS muimnasludaan Femdenieduld
sumsdamiedesing Yan Auie uazusenu wemsiuds Tunsdivinnuluusiuilaglildvh
msanet ame usildvinauye - ssidefuegnade §indneldinnsannsdtedulusenisansds
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(5) uAuyaFsusmlFiaUTnanuiuiineg suiieldlureuweiivandiluwuy
MIPeRUIIglinusInseniggnuIAiluns mufinnashudaan Samaeneiuldsums
foiedosliodmiuyaiu Aaudie uasussnu Wensiudn

(6) nursodvoraidliinSnunulutng suitaldlureuanivandiluuuy
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5.2 ANINAAIY

(1) ununduuAsALLY (BACK FILL) vianefils Aufiyad unainvenoadns uazidov
msneasveIaEs i whnIasuadaRuseus 01ans IngldAufiyadunanueneaisenesty
vido MnnuUeneaisormsdudifmualiluiuy

(2) suUiulaaRudugIusessu (FOUNDATION SURFACES) vinefis msusuusaRanu
flazoudusioly vidousuusinAufisesiuamsliannsnutminld

(3) nufuny EMBANKMENT) vaneds Aufildounduouu dufu TneldAufigatuanan
Ueneasavionnueduauditmualfluwuy

@) nuRunuuiussdy mneds fuilfousuvssduinuemsduiiuing tadldhui
YpduInnUeneadtmiernuedudud fvualiluwuy sideldvidunauyadaniAusom
USusgduuinaiiuilandag e

5.3 wiasiiufitunldau (SOURCES OF FILL MATERIAL)

Aunavihuldanauy AUAY UTBUUTIINDIAITHALAUVBINUINNGY UNIINAUYN
Uaneasny 9nUsduiy MsennuvasinmualaglminIAIuANNIneas e Ingiuazaedannin
suiimuabilukuuneadns viemunImnsauaunsneasiugeu

54  newseausuusaRanulugiusessu

rouflagyhnsouAunuy Aufu vhnsSesiiu viewaeunin awsesudio@afuuas
SunidTngeenlyivuaudmnudsiafdui azaudu 1Sosiu ndomasuninliiazeiniiouiey
iy wavaruuiy mufisiualilusuudeatavdenwiimnsmuaumisneadisionsan
Wiuauens Mmsyavienufivundauiuliliiun seiu vune saddmuelilusuudeatns lunsdli
JzfsouunsauuUnaTiuAY WEeUTnaseus e1ms Sndursdeddusinuiaziedediodn wuy
PLATE VIBRATOR, TAMPING *1a*1 Tumsungauiiu
55  n1suadnfAy (COMPACTION)
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agAadlainnndy 10 WuRweS
(@ msldiaTesinsdug Wieglunafidavesimnsmuaunisneadns uinnumves
fiu wlazdu Weuadnuuuwdadosiimmumliifuiidmualfluwunoaths
(3) msusludunile q wwdeddirtederinfetu iminuiiulsenasn
@ MsungautulagTauDIANS MINY karuAsnavdasinliseudionasvlaaiugs
wihfunneds wasasdedliauseinss Tmnuszns wWetlestunadenns vieinnsndoutoves
F781A15

56  A2uau (MOISTURE CONTENT)

mwmumaaiumuﬂaumaivmNumammmavm sedesiimnudulilinnni vieves

131 2 Wesidusd 91n9a OPTIMUM MOISTURE CONTENT Sunnvsetesniesiduddimmund

azlugeuliiundn uonanazlasuanuiureuainimnsamuaunsneastudenou wseauniney
WliruiudenvseUdeslrustdildmunnudesnsidenou

5.7 AMUKUUYDIAY (COMPACTION DENSITY)

AL LA UONUAS AL LA Az U 1l 8vININAFDUAILLL LA 83T STANDARD
PROCTOR COMPACTION TEST ASTM-D-698 METHOD A uaiagsiasilannuuiulaiosndn 95 % vaq
AU AR S ASYIAGEY AASHTO T99 siiefimunlilunuuneains sndusushuuiu
Frmsazdesdimmuniulitosnin 85 % vesmummnuLugaaaeaASIMAZEy AASHTO T99

5.8 ANNSIVEIUANUUUVDIAY (TEST)

AMINIMUANNIABATINLATINAEDUANINLL LY IAUT Saud Tl uaLN AamdnIvIng
fugums $1uumud (FREQUENCY OF DENSITY TESTING) lumsasiaaeuliieglunaefida ves
Fmnsmuaunsneains TnogFuinsazdesliianutiemdsuazdrusanuazanunidmig
AN TIAEOU
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5.9 ANUAANALARBU TUNTAUAUUND ALY

fideenliinanunaandeulunsuiuldmunasidelui

1 ATUARIAAE DUV (ELEVATION) + 2 9.
2. AUAALAABUNHIUES (CROSS SLOPE) + 2 Y.
3, UARIALAABUNI9RILETY (LONGITUDINAL SLOPE) + 10 w3

5.10 NTOUNTIVUAD ALY

MIMIEUASALLLTEUY 813 Nusesity viaudulafidmusluiuunoainsdes
Jutanfiazornusmainianiidesansldidevu Yaniifouuasivualilniull wazazde
wnzauiudnuazkazUszivves nedadldsuanumiugeusindmnsaiupunisneaseneu
wasinsefasdiofliundanae erumumestunmeiiuadnuazeutiuasdesduiusiu el
AU warlineliAnmudevetuuinu nsnuundamaedutug Tiguaueriy
fauly quisseduiimmel

511 A529USUIMIULASNI5IINY

(1) msianuaniaguasaudu iiaduuianes aui daldlureuwnaud wanald
lukuuneasne MITeRuazanglinusadendieg nUIARLNS mufinnasludayan J951A10ie
heildmunudamntag wihetan nundeussuasaderioing suemageuuadalifae
e

2 my¥asuaniannduunsauiuinsoims indutiines muiialdluveuunaud
uandlilunuuneasavdonuiimnseuguaudams msdeiuazdglimunmdeiegnuiard
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dhewdesiiown suisrmadeuUnSalifeud
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lunuuneasne MITeRuazdtglinusIaIfeniiggnuIAins aufinnadludyan Fa5aee
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wanslilunuuneasedonuiimnseuguaudams msdneiuazdglimusamdeniaegnuied
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6.1 "l

uauunudyayrdidunuuiviauuauanlssiindiraesana 2 Tuluds
DIANTAAKIIAU (Surge tank) Ly

6.1.1 N15N1815799

sgj’%’m?w%@faw"wmsﬁﬁwLLmuﬁ'QﬁUizmmmmmmwaﬁulﬂﬁ’ast"l 1:4,000
fonsrvaaunuauy fusuduniafivanslilunuy wasiiussazideaiiaUssnauniseiuin
USHasaudue 1wy U MesrUedeuy warenmsaug Amuinsudu

A3UA199e AR89 TTeYAd539 LLmuﬁﬁﬁaﬁ]QﬁUizmﬂ LAZIIYNITATUILDBNLUY
ddlvigauauauveindeiansanteudiiunisneasis

6.1.2 WUUNDA3I9

Y1

Melu 60 U HuwAIundalms LIy ;E%U%Né’faﬂLauaLLUUﬁaa%fNLﬁaW 119197015040

warouslh wdenTundindelaeyiiuuuudy iswinmsneaselaviui wuuigSudnvauauas

U

d Yo

' Y v
Vo wa v A I 1 1% A 1 1d 1 = [y I
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6.1.3 LuuN1nsg1U (Typical Section)

wuuN1asgIu (Typical Section) YaauY AUNIY warszuuszUIeun Iuandllunuy
Aoasemuduaiuds Weoduwuimdunisesnwuuseasualusuuneadns ASUN9EABS
UFTRmanaruasnuresiidisivun

(1) Lé’ummamﬁﬁmm?ué{u ﬁlmﬁ@ﬁ’m%@ﬂi’]EJﬁSL’SEJG]IﬁQ@?@IﬁQU@U (Curve Data)
n138nlAs (Super Elevation) Wag Profile auu

) fumluezdszanenasUszneunuy Wy S195EU1et uavvieasnauy

3 msShwanvesauu 1w nsugnug) usiu

6.2  UANNUNLAZYAND

TunsdifiBuoulvl Liuouufuiifogan Auiiideassdunisduudesnisivity wu
we)1 oanlviviie deldmsmeTiivosndimanasnmuniiwesiumnuds Sohmsuadady
Faluguiidnanseduiildnnsivitvesnluegisden 15 wutuas vienuisyylunuulildni
uiusgatien 95% ve3nnuuLugean JeldainnismaasslagdSnismaaou AASHTO T99 uas
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CONTENT)

Tunsdlfiouuitazneatrdlmivuouufuifogiou drdunisvesnuuifeg neunaulsl
wolfisafuaunievesdumavesauufiaznoaitdlvi azdeewiinis BENCHING auulduniud
wandtusUdnauuluguiuuneasne wagdnseauneasna (CONSTRUCTION PROFILE GRADE) ¥aq
auufiteasrdlval gandwdiouududesnd 1 wes avdesarafinouuinium uazuadalaidn
ogetion 15 wufwns Ildauuduudeatuiindnli4edy suiadesfuauduresian
tfude

Tuusnalavesiidunimseauain CONSTRUCTION PROFILE GRADE fisAuiudaani
103 wazusnatuineliavdeenalitusen

oA o o & dg v D o <

Tesuaznelinynoanainauaanuilmivesntimuanaziiluisnieuenlasanig
feas1e luumafigindnuiureauudn

6.3  UAUAR (EXCAVATION) uazeuyassidaiu (613)

UShadidesyniuAneenilosain CONSTRUCTION PROFILE GRADE agfinninduiiu wie
auuPneenaufaseuiifesnts duftseduiiFesnadufufinzaniiandutu SUBGRADE voq
Aune IviNsNTINLAsUASAAUINTEAU FINISH SUBGRADE adldlidesndt 15 wufiuns
Tildanuuiuegnaios 95% vesruuLiuggnIINI8NImAdey AASHTO T99 savamsiiuresiu
AdosusulilndiAeaturmuduiilvimnuutugean (OPTIMUM MOISTURE CONTENT) vasfitiiudog

Tunsdlfiyaaufsseiuiidesnisnds Usnginduissdudufuilaivngan (UNSUITABLE
SOIL) i 1Buduiiisunidansuin dulaau Tiyaduildmngaudueenlinunuazioundy
Tneldfaniildfinnsaudain wangandiagldidufuauduma msoundud azdesyuazundn
Hudug Tusndunien idounsaudrdediiinnndt 15 wufiens

6.4 9unuUay (EMBANKMENT)
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Fan M wnAUN19919tNANTaR MNNNUALAR viTeaNUeusu Falaiasanuaiin

'
= o

wangaufiagianldomdudunis fufigaantedufueravhnisusuaudulildlndifsetu
Arduiidesnislute Aeuthsnasuunuy vieo19azanuunnutumsyuuauuils
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wiazduiiundaudliinnadssahimdliguegiaue wedlfAnsesunnainnismnad
(SHRINKAGE CRACK) d1w$udufifinanumiss (COHESIVE SOIL) %3 ausisuudmsuaunsie
dlelafnuiinuluusesduliunsauduanduiasswme iimsanatun Usuanstuasundsls
RouasusaztuLutuAldvhasudlrnatuutuildviiasudalidy weluasdunay
defeaiu dwsuAudd Pl gawoauas dmsufudid Pl Uiunansiien e1adosnisasieRavd
vostuivhiata warseiliurouasiusiely

TurazAuusagduadesinuliuaniiu uaziunuduvosiuluvmsidedulild
arduathiaue aonvaduiidids iy warasdoadedilliuiadodoniuly

Tudulafeuildvhudaada dsngindesovdniwdaguervety auduneldain
andan Tirinnss evsnaiud uashlndaunindnwaedand1nagliiAedu wavazdes §UA
dudefuilunndu

Fuvugn 15 lwuRiung vesufuny Yagildasdead CBR lutioanindifuunliluwuy
uLaynsnageumAl CBR Ml¥isnmaaeu AASHTO T193

ynduiluasauddesidarumunliiasndt 95% oeANLLLEIAAINNITNATOY
AASHTO T99

Tunsdlfivenfunaiueenazdoniinis BENCHING titelinuaunslniinzdatuduma
P uasiieldlhiAnnndeusseninsdudunismlfuduman vielunsdfidu HALF FILL
AND HALE CUT SECTION v3euihaiiasuanauasdufudafliinduieadu

sufuny Weandeseduiifesnisudrazdeda (FINAL TRIM) Tildgus1amaluwuy
Tnesesiurasiu FINISH SUBGRADE WilansinaeuudrasinnnsssunusUuuuldliiiu 15 wufins

anfumeResuasaliuarard el AT Un LI ULUY Taiesesssneindudng
(SIDE DITCH) ¢28

L L |

y X % o ¥ o
6.5 JUYUTDINUNIY LASYUIAAAALADNNIDYUYNIN
< & = oy Y & Y & v
UTUTRINUNN Y83 N15NeaTTUTRINUNNLALINRATUASATaR TN UN9 LA
JUS UAgSERAU ANLLUUNBas
nuuianfniienvedugnss vuneis nsneasetundlaenisanuazundnianfniien
¥309n$M3e Soil Aggregate tasuvuAunitiaiiudunismulassaiauuiseyluiuuniy

6.5.1 5in
(1) anseeiun

TAATDINUN wN8De Tanansanteulasuau (Soil Aggregate) FetnuaATUUUYY

q 9
¥ 14 1
o A Aaa

Aunaselddutuiunwesauusiafifinasasndugnss
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[ [y

Faniagihunlidedinanunasian Seflamanifiunmaaounsimuinnsgiu
Sansosiiuma fail
n) utanusenovdedauds numuuasitandeussanuiiinauey
Usaandeuiumiles (Clay Lump) Shale s1nliwdeufiadug
A)  wnedaningjanlilandt 5 wusiuns
9)ATawad (Liquid Limit) lisnnnan 35
a)naiinudunaiadin (Plasticity Index) sewing 3 fg 11
a)  AduIudIuSesazUeInNdnuse (Percentage of wear) liu1nnan 60

)
)

(
(
(
(
(
(

(1)  TIARAZHIUAZLNTY AIR1319919819

e wndnarunazvesianiidulumuiiiuualuaisistneansid msidsusdas
Tieglunafilavesiauaniuveditdnwasdedldsuauiiureuaingd319aneuiunld

Tusuneasns

YUIAVDIAZUNTY dwdnisiunzunsadudosas

U1AIFIU ¥ n. ¥in . ¥in A. ¥in 4. ¥ 2.
27 100 100 - - -
1” - 75 -95 100 100 100
3/8” 30 - 65 40 - 75 50 - 85 60 - 100 -
was 4 25 - 55 30 - 60 35 -65 50 - 85 55 -100
Wwos 10 15 -40 20 - 45 25 -50 40 - 70 40 - 100
Wwas 40 8-20 15 -30 15 -30 25 -45 20 - 50
Wwas 200 2-8 5-20 5-15 5-20 6 - 20

[y v A

(2)  JanfAndenvIeani

1Y

andnidenviegnisiinhdunimielassadienuy vuneds Augns wie Soil
Aggregate FaruaBUULAUNNG
Fagiazihunlddesdnanunasian deflauautfiiunsmagounssmusnasgiu

1R 1990 39 il

() Usendeuduwies (Clay Lump) Shale slsl wiaufindue

@  wnedaningaadeddilandt 5 wuduns

() WARIURZLATIUET 200 TNNNI1 2/3 VBIVUIRKIUAZUNTS BT 40

@  AWawasliinndd 35

@  ewvdanudunaiadin (Plasticity Index) aglusening 4-11

@  adwudusesaruesnudnise (Percentage of wear) ldunnnan 60
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s 1%

() A1 3.0.915 nvieawmeane (Lab. C.B.R) lidesnin 25 vislitauning
Avus A lukuu
(%) J1aAATHIURZILNTS AIA151997198198

YUIAVDINZLUNTY dwinfinnunzunsadudovas

UAsgIY Jin n ¥in U ¥Un A FUA 9
2” - _ _ -
1” 100 100 100 100
3/8” 50 -85 60 - 100 - -
Wwas 4 25 - 65 50 - 85 55-100 70 - 100
Wwas 10 25 -50 40 - 70 40 - 100 55 -100
Wwas 40 15 - 30 25 -145 25 -50 30-70
Wwas 200 8 -45 8-25 8-20 8-25

6.5.2 A5n15nada319

[

(1) FuAune (Finish Grade) Mag¥N15A9a519TUTDINUNTWazTUNI9a lUazdaals
pugUuY

o |

2)  JanvaaseuliamuvseniinanimalvuAuniwsedliSeuesuwad denin

9

SPRINAG

a

(3)  wquUesneg vuAumeiwienliiSeuiesudn szdosnaunarundaliuvusetan
fnuaudinsuiInsgIuianfniien

@  deldnuwisdumaiouiesuda Winfansesiumsfifinaautfanud dvusaninds
uriuasadudue dundmunlaifiv 20 wuiwes warliinnumnuduisasdulitesninfevay 95
Modified Proctor Density

5)  vinalavietadlatansesiumiindeusundaiiutanen wavanaaziBeaueni’
3N (Segregation) lviuflalaeynmsa (Scarify) aon wiimsralidnduionentu viose
ponuildiansosiumaifdunanaiiausuny

6) lunsdliildTanuinnin 1 afle wwaunduiagsesiunisuuiineasrsiaguaazia

Qe

£

tuazdesliyunisraniadliiidnunzasiniaue wardedldiunisnaaeugniesmsniamnsgiu
fagsesiiumadedeu Twasvininndsuiuadals

1 dlevinsreairstusesiumaaiaifeuienudy asdosiiomiFsuutuatnave
fsgaugnevamukuunieasne

(® mIneauduiandaidenuiognis dlevinsneaiietudumemiedusosiiuma
asassufesudnfafudumeedusesiiumauislisathaudaudulndifesfunnudud
IsfAumunutiugsan (Optimum Moisture Content) tiefosfiu lalfAudumevdodusesiiuma

Anu1ntuianAndonnIegnseniagiinsuadalutunely nasndulidiiandaden
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=b_

fauantinudfvuauindsuufanafiasdu arumuivduedadoslduinnda 15 gu.
yemuiidinusluiuy JugUlildauainiiverauuy 99t waruadalildaruutuLdas
Hulaitfornin¥evay 95 Modified Proctor Density

9 Fanindeninnsneadadumsliifueentvivun Wuindeazaiadunis (Side

Slope) lnetinan
6.5.3 AUAAIALAABUNYDNLY (Tolerance)

sefundstunamnduiiuadauiundnnya Wetadsussiadianss (Straight Edge)
812 3.00 1. lufieysuuiungudnaams seslvigademnitszdumunuunoainaldliifiu
1.5 wuiuns mingaslaneuladidsedvialuand IdaduiiAusenviounnsn (Scarify)
sonuunliifosnin 10 wudmg udnhnmsuadelyilyiuunasldsefuaminauemunuy

6.6  MUTUNUNG (Aggregate Base)

o X s ! vy o X v o & o )
NUAUIUNG el nsneastuiundlagnisaulazuadaiagiumalilaguse uag
SEAUAULUUNBEATS

6.6.1 &in

aaﬂwumq vanefls Yanfiuean (#ula)) viensannan (nanll) Jefivuiamasiumitaue
Mnlnglumidminnasuuutusesiunaiodu Soil Aggregate

aaamzumﬂﬁmamamawmmuﬂﬂiwmaaumqmmmm@ui’a@ﬁumq Fall

(n) Usendeuduwies (Clay Lump) Shale s1lsl wiaTafindue

(@) TendmianavanateUsEnouMudILENULazAILAZBER

() duneruresluiulivionsanlyl

@) duazBaduiaguiaferivdmveivluvinsdeisldnsvazeraunuls

(@) A@awad (Liquid Limit) liunnnan 25

@ awvlianudunanain (Plasticity Index) lasnnnii 6

(@) AIUIUEIUTPYaTURIALANTTD (Percentage of wear) liiinnni1 40

(@) TIUNARATHIUAZLNTI AINNTI9UI9E19T

YUINVDIASUNTY dwinfinnunzunsadudovas
UAsgIU ¥in n JUn U ¥Un A FUA 9
27 100 100 - -
1” - 75 -95 100 100
3/8” 30 - 65 40 - 75 50 - 85 60 - 100
Wwos 4 25 - 55 30 - 60 35 - 65 50 - 85
Wwos 10 15-40 20 - 45 25 -50 40 - 70
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Wwas 40 8-20 15 - 30 15 - 30 25 - 45
Wwas 200 2-8 5-20 5-15 10 - 25

6.6.2 A5N15N9d319

(1) Fosmsaapussiuuasmiudsuiossng vastusosiiundigniesron

(2 dwvusmuammmuduiunissnndt 15 wuiuns Wadsihubu 2 u wudu
azlig A lneuszana

() drTani unned i uautAaud fuusasuud usesil unisudaviu (Spray)
nauagnadlagliiiinnutuaiiaueuarlndiAssiu Optimum Moisture Content SainAounudn
upsmviuTisnesaundosns vieiniesinsnaundailvanzasilriiauuuainauslidosninfosay
95 Modified Proctor Density

@  TusgminmsuedaliinsindsudafiedagliiminFeuunmnnngule wayian
v wasileimthsuGsuaiiaue Tuadanuudsiuaninesesaundamin

5 vinadavderalamuinanfiumafanisuend (Segregation) TnnsinAsusunsn
wiosnRe (Scarify) senuaznaungindliidfulml ndeutuanadviviuiifisda vntag
fumsfigadevhnasaungnirdlviiunsanuinuaudFligndesmudotmunasdosu Taniu
oonuaziTanfiflnnautignaownlduny

6) lusewinneaanniihdadeRadiunnvdefirlufiunisnnniinad fmun
donsuada audumglidusesiumademedastofunsoonuagyinnisauussuadatusesiiu
milvdlignaes

(7 dlevhmsieaiiiunuaiaduiosudn wfesduthFovaiiamelissdugniomiu
wwuneadsuwazard sndsai i unoanaisegnaoanan lliiAnd uniendeurufiautinsu
Tngagdoniniadesiauninagléihng Prime Coat
6.6.3 AauAmALARBUTBaxl (Tolerance)

Wl ednasunalaiussind19m59 (Straight Edge) 817 3.00 LWUAT NURINU1UDIN UN19
Tuiienavuuiuiugugname seaussiudetliiiy 1.25 wuiwes mndunimimuaddes
USuspaulagTBieSuunaiiiuazinniumeiigeenn undalikduaindeusdaulaseauiinivu

6.7 uaanaganan (Prime Coat)

6.7.1 n1sa1awaanan Prime Coat
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Prime Coat fla Msmaueadtarisdamaiasuuiiunsiivdenld uarldmuudsiudsmndos
pauuvuuda Weadudadamiden I umad eudetulmefiadslidrauu uaniletosiy
Tl annd uiuaslUlii umng weaiavivanflasdead ulszinnuazinn (Grade) fasoluil
ag/19laag 19917 9 Cut Back Asphalt : MC-30, Mc-70 (MC-0, MC-1, MC-2) SC-70 (SC-0, SC-1)
Emulsified Primer-S, SS-K v anduiifiaanmifisunin uazazsosdinaandAgniomiummsgu
voensulsiinis Fslsvinmstinnedlildliud gumgidldaraueaiiaviviasineg fananuda
Tdulnunansd 6.7-1

M13199 6.7-1 aungiivasuaaiianiildain

viinvasaaiia gaumgiiitldan
C F

MC-30 30-90 85-190
MC-70 50-100 120-215
SC-70 50-100 120-215
Emulsified Primer-S 25-55 75-130
SS-K 25-55 75-130
MC-0 50-60 120-140
MC-1 70-85 160-185
MC-2 90-110 195-230
SC-0 65-95 150-200
SC-1 80-100 175-230

A3z ssdamgUnsalieinens wazsanueadeldlunisnueisuassagudilingin
wsedUay Wevhauasomunsineasdbinag lnggunsaliniasinsiesasiionueny agdoqd
GYGEGIGION!

SaWUENY (Asphalt Distributor) ag@ssiidiulsznaunsmalull

- flgevessaniugisguusany azdesdlinsedinnuieuls Twaniauuainusung
vosensiegludale
al d' (% I3

- Ie3evInANUSIve9sa (Tachometer)

- Ae5e9InensINsivareIeneinuiian (Nozzle)

- dwsarinanunulung

- desestuuneng

- § Spray Bar @sanansusulavisluliiueulazuuinsaansanulannuninslidesnin
5.00 wu.
a dl 1 a dl v =1 1 1

- il Hand Spray teamnsanuluuinei Spray Bar a0esa W1lulide wiu deawau gon

RREGEY
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6.7.2 25n15WUE9 Prime Coat

(1) mssugenszhmesuuuiunsivharuazeade Wiminuas Lﬂﬁﬂ!uﬁmzuwﬁu
ponlUauazeInuds ufiud umalaadunidniios darmduuuil unauazgumn fveserna
g 15°C laifianmonvioesutineausu

(2)  SnsnriuAlTeLTENINg 0.80-1.4 AnT HemTIaAS Tigumgisening 57-71°C
Sammawulusgiudnuneia S suinmedemaaomumansensilvangaunousidunis
uazazodlinuAudngausnaiinuinmsivaasaiadums

(3 dlonugrwdnada Wladuuinuinueisliuds uasialilieaduasiona
dunategrafes 24 $2lus dvfvaniizenniafia wie 48 $alus dmduanineiniafia
n&sntulivssuisainasuuiafinuens Prime Coat il odug197iLd uuufiunig uazeos
Win1sasasle

(@)  u3nalaiida Prime Coat idemy wiongnseusuiungu Tivihauazenuazegn
$e¥an Cold Mix vidogndefiuags (Aggresate Base) udamuviudsens Prime Coat Snads

U3nailafiens Prime Coat igandadigauiiu 10 % lsiwey Prime Coat Hufens
RC (Rapid Curing) lainsallafmulaimsiisiafinuens Prime Coat Wuuiu 1 wou

AgeuLNUInNTgIIataY azlidnstieduld deduausuingeuresdsudig
Tunsquadnuiaau

6.8  9TUNINIY (Surface Pavement)
6.8.1 RALUULRsWaNImUUA (Surface Treatment)

a a & 1% ¢ a o a - a o Y g
Hamewiiailuszneumenisaiaueaiian uasindedaniiugesvsensiaidaniuazasiadu
FUALINTBVAET W VU UN1e Laviligndesmiudenivua waglaviin13as Prime Coat
v % = a ¢ a - o = = v % o v v o
L58udes visuuiimaueailanidy vievunladunssuliFeusesudimunlamvualiluwuy
feas1e viiemuiiemnsauannudugiiureu

(1) Jagueailan
(M woadtavidldvsdenfuvszinn uazinsn (Grade) fueluil oedlnogamils
AvluAkeaiiafl RC-3000, RC-800, (RC-5, RC-4, RC-3) MC-3000, MC-800 (MC-5, MC-4, MC-3)
v3e uandosilawoaianidiadu RS-3K wieuaailardwuus AC.80-100 penetration, AC.60-70
penetration WazaydesuinuanRvesmumsguvensiles g Faldvihnisieseililiui
gumgiiildanaueaitaviviiniieg danauds Whiuluaunisiei 6.8-1

M19197 6.8-1 aungiivasuaaianildain
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ylinvaseauwaanan aamgiiildana
*oc *oF
RC-3000 120-160 250-310
RC-800 100-120 210-250
RC-5 130-150 265-300
RC-4 115-130 240-265
RC-3 105-115 220-240
MC-3000 120-160 250-310
MC-800 100-120 210-250
MC-5 130-150 265-300
MC-4 115-130 240-265
MC-3 105-115 220-240
RS-3K 60-80 140-180
AC (60-70 pen) 140-175 285-350
AC (80-100 pen) 140-175 285-350
vangme  arudvunlngind 1/2” siuldueanarasiaty uazAnuuaueaiiaviidniumieteends RC-4 wie MC-4

(2)  YUINVRINULDYNSINTINYDY
YUPIRIALE BV aNTINE B8 E S URILUURS MavSsmus duluay ansnei 6.8.2

A15197 6.8-2 VUNVRITULBEVSANSINE DY

vundildiden Wodidudlnedmiinsinuazunse
11/2” 1” 3/4” 1/2” 3/8” No.4 No.8 No.16
1” 100 90-100 0-30 0-10 0-5 - 0-2 0-0.5
3/4” 100 90-100 0-30 0-8 - 0-2 0-0.5
1/2” 100 90-100 0-30 0-8 0-2 0-0.5
3/8” 100 90-100 0-30 0-8 0-2

[

(3)  nsdenldvuinvesiiudes visensindey TR

(n)  Aamneuvuwoslaniaumuddauiion (Single Surface Treatment) wian15vi
Falan (Seal Coat) Tlwugpensensingasaun 1/2”
(@)  Anuuuwedmlaninwudaesdu (Double Surface Treatment) Tl
2 WUUAB
) Suusnlildvunn 17 duitaedildaun 1727
) duusnlildvuin 3/4” duitaedlifldvunn 3/8”
3)  lwavefiaauuuwesiiananwug dldaeuy fo

Qe
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3.1) luamieuuutges tWans aluus ¥ uLa 89(Single Surface
Treatment) Tlgvun 3/4” %30 1/2”

3.2) LMaN1awuUULYes tWNENS MLuUs @099 U(Double Surface
Treatment) Fuwsnlilgvug 17 sugedlrldvuin 1/2”
@ Ysunadagnldlaeussanadmsunuainenswuuigasinaningue

USUNaUUpIA e8I aNIINgas haskaaianlneUssunaliltmun1s1en 6.8-3

M19197 6.8-3 USanaudaanld

USinnvasdanitlilaguszaunn
ugasvisansingay Yenugesvisansingay
yuail#5en AlanSusian1snaung uaaANaNAaAITINUNT
17 25-40 1.5-3.0
3/4” 18-30 1.2-2.5
1727 12-18 0.8-1.8
3/8” 8-12 0.6-1.5

6.8.2 N15N&E519

Msneas1 edaanseyiluiun luiicunniasinNaznoas199sd owie 1w3alanldneasna

[ I~

id1Aty Ao s081m879 (Asphalt Distributor) 1A3e4ls87u (Aggregate Spreader) Lazsaunsnsiln

o
'

=Y

Fuindoudeiies dudesilisdenns (Pneumatic Tired Roller) Amnuduaunislugdostaunnnii
40 Yaussonssfiuazdeawman (Steel Wheeled Roller) wiinszaning 4-6 s Tnsdaulngjazld
saunsademanifisarihisndurindy

szdeanIounununiougunsaiiliindoudaiiu vienmailseliifivane ieindsuay

I a

uisiuvSenniilselinsz e aneuadbilvidafiudoutu uduasalaodaiign neufenamgmes
WTUAIUAZUIA

Uinaenatemundldidelddunandlnsdeadomdolidnegedos 500 dns ludasn
A1MEN

funionsandililss axdesniousgfintinu Taveglusavssynilédadauaiodlseii

(Aggregate Spreader) Ninouuan

(1) MInue
msniugaaoy wwdesilildsnahauenaoniiuil fuiu snatnens (Asphalt
Distributor) agfosagluanni snaesuznosazinualaeauaunuitsdsnsildduiy
dnwaena1eUsEn1s WU Anavedlafiuniensia Uswealiafiuniensia {3 Prime Coat
fivinlneu s
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Ingn3lugaumglivessnsugnasiaznulyeg seming 100 f9 120 °C drugaumngll
MiueuazA Al AIUANULALENT YRt menoeYog senine 1.2 fs 2.5 AnTran1sauns
AASUTULSNLAE 0.6 D4 1.5 BATHIMITILUAT @MSUTUN 2 Warkiuny 9nsINITWUENNLULY
AMUALAYEAIUANATY

(2)  nslseiiu

n1slseiiu soussnniiunaslsonseuduinsodlsefiudoansoulilinsanlusiui

Asnatnenasunueslilseiuny wazdadlindasanisluy 15 unf nd19nsaaIneanuen
& a o % v = ) < % =3 U a a

i@Sarunldlseassaauwi lifidunizia Fesduglassalidiieganieivingu

gnyvesiuilse lnenilufe dmSuiuduusneysening 18-30 kg/m” daudiutu
a ' 2 ) cs' ' ° v A a a v
NavsegUszanm 8-12 kg/m? diusnsnuiueuasimunlagmivauauiieisulsgiuliauau
wndewssiuliaiananuluiud nasandulisuunen tneldsaundnaeesung19namann
ﬁu‘ﬁﬁ]uﬂigﬁaﬁugﬂﬁlqaﬂumwwﬁmﬁ foaINtUD19vLIdTnUAADANUAS AL AN B

A A A o o v 2 D 9§ Y a1 vy v

AN LALSIRUTULSNWATUADAWALESD AxiasUnlulrsa sy Tneieliagnatlos 24
Falus audulaldineuenesladudaiuiiuiuas Sulalisnisinld uidesininanusegsses
wilanaw MsyAutuniaes ASnsAUREIAUTULTN TuRaenasudulUzARINIIR AN AULAY
lulaganigRnnuenseanltinue tagldiasaining (Power Broom) 8R5IN1SNUE1UENBELAY
gn31n1slsediu Nlanmualileedaiuauauernudounuald lnen1sganynsesiunusng
Aiuanasa

ad

6.9 NWG’]‘JEWU'Jﬁﬂ'T‘JVIﬂﬁE]U

lAUsMNI9sg s MInegeun lanafdudeduuadnsuianasimis uagddnis

v
P

noas1n A lunfefuaedl

AASHTO T99 : MOISTURE - DENSITY RELATIONS OF SOILS USING A 5.5 -1
BS.(2.5 KG) HAMMER

AASHTO T180 : MOSITURE - DENSITY RELATIONS OF SOILS USING A 10 - 1
BS. (4.54 KG) HAMMER

AASHTO T193 : THE CALIFORNIA BEARING RATIO

6.10 vioaannuu (Pipe Culvert)

6.10.1 YAULVNVBIIU

[

HSUANNAzARINBasviRaonnuLLAZ U THQNADIMUFMILMUY LWT SEAU U0 WAL
sUsemufitmualilusuy iesuihinAudissuieann Side Ditch wagiildfafusinu Perforate
Pipe a3uan

NNSNDATNMADANUUITUTENOUAIY 9TUFI 9) Faselui

- yueAurieRiudioneadiaein 1eve wavenanssruen

- sweasenuaremssrueinnounInLasLmEn

- awnevienarsesiiuiusie
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- UANAUTEURIATLATVIIRNTEAUUBNRAT
- NUYANE eI
- uAefiesut ARy wazuauY NuwanduluuUresuieaenauY

i £

HSUT9REAneaiuioanauunINIsNTNnIuAlu T18agdenauImINT st NTaIN

a Yo Y v (% o

Duauud f5udndesdnimmadestainsraiiensdyastiidudiumviitvesnuvoasnauu
6.10.2 3310)

(1) POUNTALATINANERY
sunounIauazmaniasy Wiaun mautermualumined 7 aounIadesiu
us9dnldegnani 175 nn demawuRiumsienufifmusluwuy
(2)  viemsuNIALESUWEAN
Sudsdmvmiensanasgu uen 128 4u 3 ilemawiouasRasaviorsAsmsfisvun
(3)  FuSgeeiw
Tgsuhedamianmuiifmuslumnni 8 videawitdmualuuuy
(@)  YanUszneuduy
Tgsuhedamfanusznovanurieasnauumudisyyluuuulidulumuderivue
TUAZBANUIAINTTY

6.11 wanNuUANKAzs1INULAY (Guide Post and Guard Rail)

6.11.1 YaULVNVBINU

A3UdREARIvdauAzAnAmANiunn vTasiulas IHvunn ANAN UAZALYLY AU
mnuabilukuy

6.11.2 350

(1) AIUNSALAZANLASY
Nuesunsauazmanasy Wilnuamaudaiinualunuini 7 aounindedsu
LSIOALABEIAN 175 NN.ADANTINYURLUATUITBANUNNUA LULUU

(2)  nImMEkaznIsAaLaUFaioulas
WFuIdamnand anadsnsuaslidauninaudeniviun veansulesisnis
o = b v & = - ' Yy o 16 i
wazdadles unudavviounangdendulumuseazideniuanslilunuuneadrainaninlaamni
Waud “Scottville” vadasviouuas

6.11.3 N15ANRISIINULAITBNANNUAN

T SudnaRanas1Inulag nsaunaniunn audikansldluluuneasia lnediwnuakas

[y

TEAUQNADY wazlAuTuAUTIWLRIYUA
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6.12 519520191

6.12.1 YBULVAVDIU

A¥udnsasdosihnisyausiasasssuien viintsudeuazinaounialiiuug sedy aun
wazgUTnuifmualluwuy
6.12.2 7ai0)

(1)  AUNTH
= v Y o ~ o v ) o v °
NuABUNIATIANNINAINTEMUUALUNNIAT 7 ADUNTAABITULTIER A BE 1961
140 AN.ABAITIBUAT
(2)  JanUsznaudun
YYyy Y (%} [ ] P Y % o
Wigsuidanmianuszneunuvisasnauumufsyyluwuulidulumudeiivun
SNYALLDYANUIAINTTU

6.13 N159AUSUIUULAZNITINYNU

NUNPASNOUULAZEIATUTZNDUNUAUY UTENaumig

(1 NuRuaudune Wiausnanulumbhetsesiunbegnuiaduns

(2 usesiumees TandadenlfiniinanuumheUineslumhegnuiad

RS

(3) iU TiausunanudumbeUsesiunbegnuiaiuns

(@ 91U Prime Coat T¥¥aUSunanuduiuilumiensiauns

(5) 91U A793795 Double Surface Treatment T¥nUsinasnuduituilumisensauns

(6) U919 Asphaltic Concrete TinUstnanuduiiuilumhensiauns

(7) ewlwanas Single Surface Treatment T inUsmnamuduiuilumbensauns

@  usmiulas avsunaaudumanaglumiiewns

©)  uudniuen iavsunaaudumsnangluniiesu

(10)  $useszUeh WsaUsmanudueuenlumiowns

(11) e Aga. WinuSuanuduanuenlumbewns

(12) uAEs195 WravSuawduanuelunilgnsnauns

(13)  wieasnauu Tiinusuraauduwandanglumiswe

(14)  uAuveuAsuNIanIaWn inuSunanuluanuelumbewns

(15) uthedelasenis Iiausunanudumndislumieus

MsTaUSnaUAIS e STiIf TR dlR S an e unvesuiuans3lunuuneasns was /
vio aglunaefifiavesimuaunuuesitds msseiuaziiglimunademieinnadudyan
Baldsumsdavnian usanu iesdns intesile uargunsaineads Hasudulunuiifedoudn
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Nu2Af 7
1UAdUN3m (CONCRETE WORKS)

71 vl

sunaunind wldfunisneatisennisreunin envanduduladunis vievianua
faldseylunuuneataud reuntatuliinandurouninddumdnrielifmuiazernadldihen
wauABunin (ADMIXTURE) wiielaifion asdasnoadramaudofiun (SPECIFICATION) fyjnuszms
Tnelilduunldsedy Tdsdudu (GRADES) WWunanssfufuuuuneasns uasnsmuarudiasnisves
AmnsmununsieatsrounIafanad i uasiesUsznaudie diunauvesyuTiuusosauaud
1h Faqueu (fugesviensan) Tagasden (M3e) warenavzsiufninemaunauni

7.2 AMAIWAIUNTA

pounsafananfiazhluldausuenislag feitlduanstiluuudeatheiy desufifing
suunuiunsuninet1sgndesmudermunasudiunnusens W elildreunindaunng
famaudouss funs munu wazgndsmnugasrasiuasuusarUssnn axiusieludde daruun
fagdosfuRuadlisurmuiureudusesmnimnsmugumsnoaiig

7.2.1 ansrdrunannaunIn (DESIGN MIXES)
SURADIAILEUNITUIANUADASIEIUNEUABUNTA (DESIGN MIXES) Yulvinsanuau
uwiazUszian Felasyyindena (COMPRESSIVE STRENGTH) Wiluuuuneasieuds uavdosaus
RedMmNIEAIUANNISNBaT 1 ioe IR

ey

7.2.2 Faildiafnundnsidiunaunaunn

(v c{' % d' o [ 1 a % 5 ¥ [~ (v ] =l (Y] YY) d'
Tanldiiterinvundnsdiunauneuninmnute 7.2.1 Wy desdulagiuieiuiuiannae
Touass Falawseulina a USnunaass

7.2.3 A2MURAIVDIABUNIA

Aoumngiudnuasny ANUWEIvaIRaUNIAInliaINN1sE Ui (SLUMP) §seg5eming 5 - 9

a wva

3. Wi IAY 9 9. NMIRTIvEeUNIseURY (SLUMP TEST) Wiufdfenu ASTM C143 Tunsdisesnsly
W naNABUN3 A(ADMIXTURES) fadlasueudAanimniniununisneaine wagdesdwaeg
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armti1eg19tie8 28 YU neutun A 1glduremanAauns sy andulienaumauns an azly
Wadunmsiiunasenalriunaunss dasreiaiaslannaseinia (AR METER) 13dne

7.2.4 Fagidludauusznaunaunsn

(1) Judaud

() seaduyudumdueinuaus (PORTLAND CEMENT) Ussinvmilsnannnsgiu
wAnSustgramnsn (on) adsarga nsliYuBumndussandu wu aes aw vievi Fesldsy
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(1) Yedlureuniafliddumaniiduunnunnni 1 msen wazdndaus 10 au. uld
2)  daslupoun3aaSuaniidvuiauinndn 1/2 ms1ne wazdnninszezannia

ABUNIADILNANLASY
7.5.4 m3teudieyunsne MORTAR REPLACEMENT

AsPauneIstazllaiile

[
£ o [ 1

(1 wwaBigeuniunliwinzauiagldyunsieuisuasndmuiuludmiunisden

AIUABUNIA
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2 enudnveskalidnnitszezaniineuninfuvinaduiuilndge
7.5.5 n3gaunEy EPOXY

nstauday EPOXY tu 4 uegfunaeiifavesimnsmununisneasne ieadlddl ol
st msdeumouniamaitsinamntuasdimanzauiusenineagiilientuneunie
167 1 esanliidemsunmeuninagihlemumanineg uazagld EPOXY WeneunInduunases
NEEUN

MNewme 18azdunn1sYouAaunsflaenuAkuzly CONCRETE MANUAL (FORTH
PRINTED CHAPTER 7) U.S. BUREAU OF RECLAMATION

7.6  N1SUBINURINLNAIUNTA

oA S A vy 2 v % a o S oy & ad a
Tusswiaimmeunisvielaniasalteusesudd uirvivesneuninddliudsdiilonanunn
A SUdad e anuunUaivitiineunie ielasiuliminnsunIngnauyeans aazdeaiu

Ingldnszaeunau sedetlilinszasuinngldunna inde viveds

7.7  A1SUNAIUNTA

'
v v Y

Watastuinlurauninssimesanls suduazdestasturinaunsanduiatuainimnas
lauuasaniin lngnsunmelsnsivanga Wielinauninilamunima
v
1 v o
7.7.1 N19UUNYUN

A a v = < v ¥ o g va v & o oA ] ' Y

WeRntAsunInudaiuad agdesiliiviguiuiuiiegnasanatlidesndt 14 Ju
wsRUNTENInAsUnInlvlvivadll azdesshwmmeunsnliviguiuednaonian Tnsnsraeundaly
Aaude gt vislaenisdaunduley “iae

7.7.2 A1SUNAWUIYIUUADUNTA

MsULARUNIARIEUNeULABUNI AazldnvS anwuT Uk ps e A AN LRI B UNS ALY
1 Tagldinen 1 8ns defiunlaliiu 5 m13auns venunusemEranuuz 1PeANUAUYDUVDY
AFINIAIUANNITNBAI

AMINUUIULADUNT HAIULRIABUNT AN LU LU UNE DA BIN TV LTV 99NN TWAIRINTN
@SS aUSasud wdnsuRireunIavaslaglduuUTUNoaALUUaNWAIL AR IRIADUNTA
= a 9:; YV o'J a 5 1 dy £ a Ly Ql' io’ d'q 1 a ¥ 1
Wenlaems@aiidudesaunseiaiinuligaanugudiluan siulanuiifneg uuneuns auiaus

a

ARUNIALeY AvdpmiuienUuneunsnatluiug ndsnnuinenasaieuios wavilounzgi
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theuiuds fesuvhnsteufitneunsaiidesmsdenls nsteuusasuwiaiy dledemasauda
svfawheuazenauasy i donTuudniudeieuneunindnadamila

meluszeziian 28 Tu ndsnnutervuneunin nsaudunisiag iazviliiia
AEsmELARaT AR e NRoun IR psvinsriulrl iuTinardrsndulunisieaded
sdeddindosdnsnalag wasufivuiafienusetheniuneunin sxdeddnsevionumuilidos
1 1 fae Yaviuiniudemendsiithenuteiafiuda

7.7.3 NSYINATDMUIYUURINUIADUNTA

#9910 LPYININITN ULV NADUNT ALALUIEIN 2 TULAIERNLAD TAYILAS 99N LER
U wou U Mvhauesunsatiuasalivuineounsa lnonseusmedlndanaiiuladietasdniay
WinUselevulunsnsiadaunenas

7.7.4 une1unAaunsn (CURING COMPOUND)

(1) dnwazyly drenvumsunss azdaslsenaumeansiliiduiunasieaniglulla
wazliduhenfnunonguds

va o

(2)  Auam eUNReUNIRITARLlnuaNTRsall

(n)  Auwad (CONSISTENCY) : inenvuneuninazdeinmumainewmnyiiay
awnsaviuldazainuavasianovuiineunini gungdll 4 ssmwaidoa lagliwadavile
ATOMIZING NOZZLES waziiowuiuinneundatussanfuitusulngldsnsimmuniienasdes
lailnansedon

() auausAlunistiestutiisemeainianounin (WATER RETENTION): Lile
naaeslng WATER RETENTION TEST ASTM C156 - 80A 1dwiaan 3 Yu urazdeweldain
ADUNSALA LAY 0.055 NSUADANSIUIURUATVBIRIYLT MORTAR

(3)  seg fudsesdweginiegntes 1 U.S unaaeu wazliissyveusuninanuas
Ussmeme LitalmansaiuaunIsnaasansiaaeaunmnnnauiiasdl U1y

7.8  599ADABUNIN

o

HSUI99ABIUY
Y
wUsaantendu 3 Useunn

wa

URnuALans nsenvrualilunuusgnunsinsn seensluensaaunin
&
e

7.8.1 S98#aN0&319 (CONSTRUCTION JOINT)
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Avuanui wanalilunuy w3 enuanuiureuvesimnimuuNIneasng seese
nea¥nazdenheuazeinlineunIndialvl neuflesmasunisduseoly lnemsvdndauiige
anusnuazlaludeuns winee eenlivundu Tngldvundans ensreda (SAND BLAST) 3e358 u
MUANITILYBUBI MNTAIUANNNSABA31S Mvhsess on ead il uiduu enwileannd sey
Tluwuy Wenuazanlunisneadns agnszvildsodl eldSuemiureuanimnsmuay
msfieadaud iy

7.8.2 seuaLiann (CONTRACTION JOINT)

szdesihpumumisiinanslilunuy msimasuninlu dudaduinounisanimli
IzFRanIzyAevdaInAsunInRuLlud) Tnefienglitesnin 3 u uasireuniniuazfes
gniAdeufetienadeuiin (SEALING COMPOUND) wilalawdiaviaFousosuds iiotoetudl
pounIaTiaesdudusududodieatu

7.8.3 s9u6aLiiavee (EXPANSION JOINT)

Tiviausunru s wanal Ilukuy ¥9931958M319N15MABUNT AATILIN kagATITaDY
Inflssugvineiuegnatos 1 9y, visomuiuanslilunuy waglilddorirsseninianeunsnmedan
Usetan ELASTIC FILLER uazansaesonieianuseinn JOINT SEALANT

7.9 Jdeawmsuldnusessanaunsn

q

7.9.1 wiudagfuiins (WATERSTOP)

azdonduianuszinnes (RUBBER) n3oa1sdauasiza P.V.C. (POLYVINYL CHLORIDE)
Al I Aas apusuny i vual3lunuuwlay uiufuti$a (WATERSTOP) #asiinnnuen
Anrofunasn auiitivualiluwuy mﬂﬁmmﬁﬂLﬂuﬁaaﬁiaﬁuiﬁmmﬁ%ﬁu%ﬁwQ’mémﬁmumi”i
vidomuiinuuivun nsinsausutuidesseiaseSalufiey nsinsasuiui sty
Futiluusavdiuvesnounsafiunesuldissosinfy wansd funyesLsur U101
ARALAABUINTT AT VT avDsAIMITBIRBUNTALATNS AmeuTiureuYesimnIAIUAY
nsneass dnwazvesruiuiadeniulumudisvunlsluwuy

nsAndawiuiugng inuldazyviseadnindetnandauruiuinSaaaiusuuauin [

v ' '
o a a 53

gnafuvzanusnunisusnaladuduie

9

va o

U S vtiauaueauazay P.V.C. agfaailnaaudisadl
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AMHNUR

POLY-VINYL CHRORIDE
(PV.C.)

RUBBER

@
1. | anuuds
2. | wssmaannleanu

3. | ussiadleause
ponYlaunels
gaungil 70 °C
WS99 21 nA./ g’

Hardness Shore “ A “
Durometer 60 - 80
laitipenin 140 nn./a?

Wevalitesnin 80%
WiagunuLsansan Ity

Hardness Shore “A”
Durometer 60 -75
laitloenin 175 nn./au?

Wevmlitesnin 80%
WagunuLsansan gy

q. ANSAYF

(Compression Set)

1 IS

5. | @ugn (Elongation)
6. | AnuaudFvu ¢

q

NIANUAIVRITER
dlosuusena nmaesdl 70 °C
Duan 22 4lus
Aoalailiy 70%
dlovaliitosndn 325%
Adeududorentu
Usremngnguiith@usule

NIANUFAIVBITER
dlosuusenaneaesii 70 °C
Dunan 22 4l
foalailiu 30%
dlovaliitosndn 450%
Adeududorety

Usaangnguitidusnule

7.9.2 Ydnanseusia (JOINT SEALANT)

nnuisimualiindusessonounsnviinsesnailovetasi (EXPANSION JOINT) u3iaa

Tnd\Aesisinneunin dosgniseransunindetanmilsifiarmsaduiensuniniisaesduls
wiufiliamnsoduinuld qadnuustesTangnsesressdosdanautilunsinuasadildd
Tasannsadafldlitesndt 4 w1 uazvedaldedmilsvesvuafnlnglifinisdnvieus uanus
othdlanazdedifinnmddludevesiusedesdiauuddlidesndt SHORE “A” DUROMETER
Usganm 30-40 Tigaumgd 24°C anuFudaning 509% wieangld 7 Fu Wutanwiia TWO - PART
POLYSULPHIDE LIQUID POLYMER

7.9.3 ELASTIC FILLER

Wuunuleldsesnenouninavaoslsznounie 1uses nisduledus Mvmnzay oadu
LHULAE DU NN REYTAMAT FvAollnuaNURnl

(1 msgaundowdunulelun gamgdl 21 + 3 °Cidunan 24 Talus azdeagal
aignnnda 15 wWesidus Inenintn
(2)  Anuwdulzdetlifesndt 305 nn/au.u. Weunuleagludnuazuia (AIR DRY)
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(3 usane Ieeussiinausulelimnumunanas 50 wWedldud vesmnumunifiy awdedey
eI 7-43 nn/aga. auuledanununtesndn 12 i usinNeleaedag e 7-88 NN./AT.TL.
wazavilonaymesiasenainuiulelaiinnnin 3 Wesdud Tnevwin Wevdeslvuiulofusidu
nan 10 Wil avdesrudilauianuvuiegnees 70 WosudvesanumnuLaa

@ asveneds Yunulennsaduiitidu 5 du Yaessulasunieinglidlonaukule
aude (3) wdwnulgazBneenniedinneld duditnesnizdesliiiu 6 fadluns

(5)  mafiumegailovaaeuazdosdiognausiuly 1 msen Avdendniadediuou
wiule 1,000 151900035 Hieternin wieudazasefiunulouldldlununeadne i evin
mavegeu Aldanglunmsvaaeuazdeaduveaiuing

7.9.4 Bituminous Fiber Sheet (Elastic Filler)

(1) 65UdnedeevinisiAnas Bituminous Fiber Sheet (Elastic Filler) USiiusausalie
Y AILEAITULUY T0RUTIEAIUANIUYBIIIEINS

(2) an
(n)  Bituminous Fiber Sheet (Elastic Filler) fld#osfiaunuilsitiosnitfidavun
Tuluu uazlinuaudfgonndsinuuinggiu ASTM D1751
@) agtoy 60 Tu Aowdunu ASuIeiasauafileganseudeyasuazidun
7119 9 AIUANNUYRIEI1A 19N TN ETR

(3)  Mshndg
(n)  weuUuBNY8Y Bituminous Fiber Sheet (Elastic Filler) fosfndaliiSauauny
AUBULUUNIDRIYBIABUNIAATULUY vﬁamuﬁﬂmuqmmmmﬁdﬁwﬁﬂmﬁ
(W)  sewsevas Bituminous Fiber Sheet (Elastic Filler) luaauiineadrsazdosd
Tvidosiian

7.10 AaUN3IAAIU (MASS CONCRETE) Waufudiuiie vunnlutfosnin 0.30 .

NuaAsunInvilatazlrAvsudieiuln (919985 INLNTIUTIARIBLaZEIUD U9
uanalilunuuneasna) Musenaumie Tanneadeseninaneunindiuiuiulvg viensanlng
fawalitesndt 0.30 u. Fellnunmanude 7.2.4 uag 7.2.5

ADUNTARIUABIAMAINANTATULTIBA (COMPRESSIVE STRENGTH) leilsitaendn140
nN./n5.ou. kazlnumainialdainnisguda (SLUMP) agsemane 3 1/2 19 69 4 1/2 13
a = P Y] a v v & a s ' I a iy
Hudosvisenswnldiluinguerunanrsuniamuseuluiuues 1 (uisvganliviv 3/4 97)

nsufURlunsmasunsndrunauiviulvgasdesnaounindruduiulugaduiudu

[
P=1

Tue druvaninuguaztanmualangeedue) Tidadonudan1nunusdayy

7-16 2563



Tasinslimdnhvnadineaewjana 2 suanais snnefvang Jmindunys duil 1 ules
dormuameiumaile Manef 7 1uAeunIn (CONCRETE WORKS)

(1) Fuusn Fesldrounsadrumadlunou Wilanumamdannisinaeiiaueuazsi
TokuuLaD 20 .

(2)  Fuiiaes miulnguiensialugivadiiaumnlaiy 30 gu. Tnglviiveing
sywinefiuiieaneiineuninfivsmiutuiiann awrsaunsndad lule ndaannld SaSeemialy
LEUDNULAD

(3 duflaw weeunindrusiuiuiiaes uadlfintesvguuuiiuungmumeniiuauh
dndugeniudng Alfindnindosnanoun 16 uu. viialiuunsefsmuvendidng uield
ipSesilefiimnsmugumsieaaLLznswE Ay AIsETaRehaunsEIRBUNINAIULIIN
Fudnllumenfiunaeaviadaiu auduinelavesimnsmuaunsneains udanmasunindau
udiulnaadauda Tunileq dodlireunindndaviuuuivluaiinnumnedslitosndn 10 v

@) Fusieq W Whmatuneusina iy Ao witulnguavudrmaeunindiuaduiiu
TUaudnasa

7.11 15 GROUT Aaunse

U3nuiuuusgyliviing GROUT {3udisazdasdnmuazindariomaniaung sunm
AueNLLYeUTeTIMNIAIUANNISNEaIe Aeuilsvieifie GROUT azdewhmnuazenvioy
Unenndsanysn i diufesindaielifianuiiundussrinanaounie Wefindsie GROUT wé
foumAsunInazdesiinsmaaey lnonsdnaudnluauduiinelavesimnsaugumsioaing
dmuiviegaduveainiuliiaznin azfewhauazeinvioiAsurielil

7.12 BLOCKOUT

ma‘jﬁﬁa’m‘[amﬂqamgjﬁumuﬂ‘%m ASUI992ABIdR BLOCKOUT yoaiionaunInusn
fuld eldmsfindemulansduldgniesutusu ndmnfndlanzudaffuisimasuninasly
auia Tnsaounind 19l nauansiadi on1sann15uasa (NONSHRINKAGE COMPOUND)
IP8AUIYOUTOIMINIAIUANNISNDASNS

7.13  WANLESUADIUNSA
7.13.1 921

wanasunounIndmiunul arnnds nsdenundnasalildauinuad unanm
(GRADE) il (TYPE) aua wazmsan 1asnan Tigndesmudammuauasaswnuwuuneasns

uonanazseylidueed u wdnaiudeandad uludszmalve auuinsgu
WAnSstgmavnssuisUszmelng vi3e uon. Fvermasduminindssnan (ROUND BARS) vl
wandedos (DEFORMED BARS) ansiifvualilunuureaing
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< a & £ [ 13 1Ay 17 [ a a 1 a A
winesunanadesdumdnivinldweldonu liduady sesunn yu On anse limanse
nMsdevneegnedue) Jududunsennnummmdniaznsianiziuneunin

7.13.2 Fuannw vlia wazAuauUR (PROPERTIES) Yadnantau

yiamdniasuwilaind ssnau (ROUND BARS) uazinénted e (DEFORMED BARS) i ¢
Anualildn1udunaniIn (GRADE) taulddage “SR 24”7 wag “SD 30 “Aua1AU 9¥A 89
figuaudf (PROPERTIES) Asialull

(1)  AMauUAn1ang

LILAURS LSILAUR ANUEA ASNAFDUNITAALAILEU
o a a %
FUAMAIN NynEin GG Souay ) Fupineusnang
2 2 4] UUAR Yo,
(GRADE) nn./uu AN./u4 1 3 Aelurasdiulss
Taivioena Taiviaena fopnin | 2
SR 24 24 39 21 180 1.5 nvaddu
HUAUINaN9TEY
SD 30 30 49 17 180 4 WinvpaLEy
HUANENANITEY

(2)  @musznaunaed

FUANMN drulsznoumaniilifiuiesas (aguimin)
01U wianlla | weavleda Mgy o+l
SR 24 0.25 - 0.05 0.05 -
SD 30 0.25 - 0.05 0.05 0.45

% [ (3 = =)
7.13.3n1900 AN WN LLAZINNLRANLEIUADUNIA

wEnasunsunsanauaneudadealinse nsfauaziadedldsdadaLiy
(BENT AND CUT COLD) sheindasilouazisnisfiimnsauqunisneainaiuseuuazlsgusae
auaulAefidmunliluuuneanden

msynindniasailiinniinsoainynindnetieies 2 seu uazdosnnsinliiiuns uauss
Uanemnmdnivaslddessniisliemulimsananasadug
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msfnsavdnasuisualviynindsmamsnagnation 2 seu uasdowmnlviduns ufeuss
Uanemnwmdniimaslddessniia el mdamndnesudun

nsfagandniaiuiouadodlidsseevianinianeuninawddivualy Ao dnsu
Raneundnsuiinuvd efiudesliitosnit 5 wu. Muiiiatuuuuvdersundavenudeslitosnit 5
g, dwiuia AuLasiy 2.5 gu. astuitetadulindnrnsanuuuvaereunInausses
FenanfFudnsdemdouineuninlnefaunauniiounouninvesetarsaruiuls faumu
muszeymanvisnnianeuninsananuazilimmmantdesuae oy uuasynindniaiu
Lilkeanandeuluainssezdiinue lunsuyundnasudialddeufiunioTngd unymdy
Surg mdnasuiund efndsadluuuundeuds Tindad asuliudumumnidusasdoslsl
indouillurazmasuninuaryazIvE1AaUNTH

<
7.13.4 wian DOWEL
Wan DOWEL M18ueanainaAsunInfinias azdeundennsivselijluuusioaziden
oAU vdiuassegranaunInfawinANare1n DOWEL lhusmnasiuunsieniinize
wazUURnuTeazdeansrylilusuuneasiamnyusenis
< = =
7.13.5 wanilsgalumaunin
ANCHOR BOLT wiewidnUszneusindus fiazsdeilvegluiilonsuninveseins awdeq
308 lusunyafideants Tuvuzinasuninaunitnauninazudedands lunsdiivionis

BLOCKOUT Lllepauninlineu Tiihauazeinnieluges BLOCKOUT wazyhlviguiinauviinis
GROUT ¢1e NON-SHRINK MORTAR (Wasansiailiitoannisviasi) ageiies 12 .

7.14  n1IVARReiaRnasig
A5UdNeazAedeiannaasnesig wu wan Yudwud ns1e Au asedl nauaounse

WgUnApUNIA Y187 UlemnaeIremNTwnis anaaeugunmneuldluny lunsadmun
drunaunpunIn H3UNdesdeiaguaunounIniazldasen luruneaiie muduiuselil

7.14.1 TIUIEAABNLDN I IUNEY

- Yudud 09 (Reag 50 nn.)
- 518 Ju ({Juag 20 3n9)
- ATIUSeRuRENIAY Ju  (Quay 20 ans)

7.14.2 uudagdmsunaaainaniniiag
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- YJudud 25 n.
- 19w 1/2 Ju
- A9 RU weazIun 1 Ju

[%
1Y

- WAnEsuPauNInellTesnIn 60 1. 31U 3 WNED 1 VUIALASLAASTUAMAIN

q

- asiailvaunoundausazala 1 nn. (wians) 1/2 U.S. wnaasy (wiai)
- theumeundn 1 U.S. unaaeu

- wHuEUERoEYiSe ELASTIC FILLER Tdseusdeanaunin 1 n1519vn

- wiuTanfuhusasriaudazrunaliidesndt 60 wa.

7.15 AMUAAIALAADUVIIDIATTADUNIA

7.15.1 121

o

Anueaaaaulunil vinedls anueaamdsuneedliinTuINIsNsnease §5udne
dowvinsneainsuasunIaaualilanusulszAukazsunnuabiluwuy wideinale

[

AuszdnseTRngauadalianuaaiantiousy AnuAaImnRaulIrAastlinenivuall §31979

< | )= =

Jansazldgousunnuaanadoutu Lafa1sULANINEINa NTENUNSELTIURBLATIAS 14

¥
o 14 ¥ =

3U319 wagn1sldauvedennns sud llgausuly Uiz esT unaunsenuaen waavi

nsgeuusurIeasialml InggSuddendealdaneeaiavun
7.15.2 A71UAAAARDUNYIN LAFI S UABUNSA
wananaglaszyliidusgdulunuusvazden

(1) AnueaaedeululuIfg
(N wwwdeivonanete Auns wazuufiviulddaaudug dmivdugs
Flsiifiu 6 wes seulviranaedouls 0.012 weas dauﬁqmdﬂ 6 wins soulinamedauld 0.025 wins
(@) @nfiegnsayy 3o GROVES 483 CONTROL JOINTS soslinainiad ouls
ASanilsveste (n)
2)  AnuAAIAAAIWYBITEEU nTivsliluwuy
(n) Ny WA Lag AU
a9 3 lns sellyimanaundeuls + 0.006 a3

a9 6 wns vadlvinanndouls + 0.012 wWns
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g9 12 Wns vseunnin poulinanadould + 0.012 wns
(@) 53dUTER MhEe 3gnnss uazduiiuldtaaudug seslvinanaindeu
Hupsamiwes 4o (n)
(3)  aueanpdsululnuaInsulsiiruuely
- 979 6 was weulviraawedeuld + 0.006 WA

C 429 12 wies Wesnn veulviranadeuls + 0.012 wns
@)  PnuAAIALAARUTBIRUMLY WiovuAveweLdaiity iaruma
voulvinannedould + 0.012 wns
(5)  ANuAAIAAABUIES FOOTING
- amuranaeAeuvesualung U sedliimuamawdould + 0.012 wns
- amueaiapdswdiesainnisiesunus seuliiinnunataedould 2% w9
AMuN3TBILTranAdsuLaliAY 0.05 WAs
~ arueaalad euvesninunun geuliaainiad ould +5% v93A1unUn
Petviunli

= < a
7.15.3 A27UAAALARDUVBINTTINLUANLE U

(1) mﬁmmmﬂﬁlawaq COVERING %58 EFFECTIVE DEPTH ﬁi%ﬁﬁ%%U MOMENT
~ 0.05 wns COVERING saulsinanaadould + 0.009 wns
~0.08 W3 COVERING oulvimarawadouls + 0.012 wns

2)  AnuAa1AAewiiesan SIDE MOVEMENT
gouliinuaaiawedeuls + 0.025 wns

7.16 N1590USUIUIIULAZNITINLEU

MyinvsnuuAsunNTe WiensINeRumudYY) Detnudawmelull

- msdatinanueeunin mhedugnuiadiams muveueiiuuudiivun vienely
YouATIEmuALNUYeiti1sdims Taglidetieisnsnsetausmnunuesiiniadunasi

- msdauTmmsaeunin aginUTnsvestesinsduiidutenta uaslavgdilald
oon uiaglivinuTinnsvesvaniady ang Ton winjuseandn Msauys waznsauasLeen

- sy sgdenwnadevtheidugnuiadiunsvesiureuniaiszylily
doyey) WngazsiudTan A1aunIallun1snAsunTa ALY AIYUEY ATLUUABUNTA N1SIATEY
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voaffindnennazeyiFlimagfuiadununiunsuniniuld witsidnanismaaeuidsdind 28 Yu
Foldmudiimualy
(@) megeulusEninneaing
Tuszrinvhaueeunianiu fFuinsdedaiufegnsuasnageumadanne
30 gnurAdluns wemuigaugunuvesitdeimun Tasifuuvsmageudiuiu 6 uvis lu
naaouaasnd 24 $als way 28 Fu egeag 3 Wisnud iy lagranisvaaeUIzRianTN
- wisihedieiianuuis faddsdnunnivonihiuaifidsdaditmun
liv3e
- Auedveshidsdavisanuunis fennnivdewhtuaidsaimue
fadlpeulimdsdnsninaiidvualdsiuon 1 wis uideslidasn
85% voarndsdnditmualy
frvaunuvesindsendsifuiaasiuuimeasuainuinamiin dua
mManeaounuvisegliliidssanuiidvua

(6) msnTIvEBUMEEMTVIAFEUn 9 T
HAUALILYBI I eeaddig Fuing lzsunadusiaudnanslitdesnin 25
uy. teaTaaoumImLYeInounInviuluInaadelnuanuveindsenaddligFudis
yhmsaeusegsnsuniniuluauaiienaasuidsdalunsdifinanismaaeuiidssnannusi
eeslildrmddanudeivun vielleunanaungdu q levguaneiifaannisiaiziiu
feehdlivinsgasmeveniifidunanildlunisy

<
8.3.2 AZLLNIILNEAN
I . P gy I o = ] ¢ a W
AEUNTINAN (Wire mesh) ddnwauzidudumanvuiaduinaudnats 9 uu. Wausiaiuy
Junzunsedivdsuauianinegesas 150 4y, AIUNINTFINVEI ASTM AG9T7, TIS 926-2533 %30
Ui IeseanIuAUiNYTeuIINEATUANIUTEIEINTINNEY Tn1sRARmAIINHLABUNSA

Fuusn dsvezwdoudeulitesndt 300 uu. Wenuasuniaviuninasaudisedlivsingatedu
AzunIelAliy

8.4  vi@ uargsrurwun (Drain Holes and Perforated Pipes)

8.4.1 unmly
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wuusy mam’mmmmmmmaamﬂmaaum I@ammﬁmaﬂ'ﬁmammamm HoBETUIINULY
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8.4.3 Yiaszu18Un

f¥udsdesduiiunisfndariany PVC vunadusnugudnansldtiosndn 50 faduns
Tneiimmenaviengeuiinanslilunuugy vdemudidauauauvesgindrsousi@ Tnevieng PVC
wdosisiulodunszsinsenit (Geotextile) sfumannnuen wazUansinilugavesiodosda
merasau PVC

8.4.4 Msuviaszurei PVC (Perforated Pipe)

gfowiavunaanmueveialeduAyianau n5In ey aaseatiluniely
vio Fap1vviliviegasiu lnsivuassezniuredwiuledunsisiszogussunas 30 LoURUnT
Tvunanuninsweskuledunsglitesnii 35 wufiwns dvsureruviessuigudivula 75
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adwns uavlduwmanunheveskuleduasieilidesndt 25 wuiuns dwsuvieruviessung
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19UA 50 Hadns §awluleF AT s RUURAN UNDIEUNEUAI8aIMA PR D UFINTA YIS aRIUN
AIUANNUYRIRINI NN TN0ULR
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8.5  uiiuiie Audes fiune AuSeeuud wazudansaiy
8.5.1 uiiuie uashuies

Audosfiauudauss nunu AeudnusedediiiAufesarso (fenaaeudaeis
Los Angles Abrasion Test vaeauMIuuINgg1Ww ASTM C 535

H3Udnevsaesdaniuazsosiulilaninuvun aundie aue1d 3U519 dunus
I WAgIEAU muLUUTUV e auAL eI eyl
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(1) Auauddnall fufls fudessdeaduiindiudunds ouu amuliyngou
NUADNITIAE (Abrasion) WIUNTNAEBULALAT Los Angeles Abrasion Test lngazAasiiAImuEnm
Joluifiusovay 50 NAFBUAINNINTFIW ASTM C131-55 %3 0NAAUAINNINTIIY ASTM C 535
ofls MmIBusiiuazdeanszindnemuseinsy i dauasSssiuanunadnaalusuiidaiunsn
yesesiiu wazlvjaniiiauenues Slope winaenduiiufivaiios mudiduualfluwuugy wie
deuaunuvesitirsfinsaneysid wefunsgritaweenluilesanas

(2) PTIIABUAIILUNTINUADANINDINTA (Soundness) (il annapudaeTBusinen
Toiioudain (Sodium Sulphate) drufigymsludedliiiudosay 12 Ingtmiin vaaeuany
UM ASTM C 88

(3) msderuinnay (Gradation) fiufis uazfiuFesazdosioninanndu Taefivesifud
siunzunsalngUszan fil

VUINVBIIER) Anumuasiiuiy/Audesiitmusluuuugy
(WUALRS) [ 030 1ms | 050 wAs | 0.60ms | 070 wms | 0.80 s
50 - - 80-100 % | 80-100 % 0-70 %
30 - 0-50 % 0-50 % 0-50 % 0-50 %
20 0-40 % 0-30 % 0-30 % 0-30 % 0-30 %
10 0-20 % 0-10 % 0-10 % 0-10 % 0-10 %
i 0-5 % 0-5 % 0-5 % 0-5 % 0-5 %

8.5.2 4MUNAUND WAZAULTYIYILUT

(1) #une
H3Udneazaesdnviiunellaninunun Anundne Ame1d U9 Ay
w7 wagsedu audirmusluluusy wEenaiilruaNnuYesindsdens Tnefandithanldd
AMANTR LarITNITTEIRUIUALINUNUAUTE USUNITNONU N15I9TULAEENBURBIIN
osUsdinuazdeBafeyunmeludnmaiunay 1:3 (nemin) Yunsesesiiulivnegaos
1 wufiuns siluwns wasunu seesielassouasdenayliRntumiuiasinunediuiiiu
onududsieiisamdnliiseu fufithunnedesiilitin wasdawihauazenmeruiinig
AnMURiLeENAIY
(2) AuFEEIMUI

ASUIeREARnmkazsssulilamIuvul AUNIIe AN US98 ANy

W3 WAETEAY AUAMTUAlULUUTY YS0MUNEAIUANIIUYRIEI1A9d NS Ingdanitnunld

q

fnuaudRnayisnssesiuduRedtunuinEtes dfunsenuimeyunsgludnsdiunay
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1:3 (ngumtin) 9ate93195eniNenouliu InglinunUIYeILesNTNRANAIT LaalAsn B il
ianeiafiulagnaangiseusey wazlasun1seuliRnandAIvANNUYeEInNg

8.5.3  9UIEATOINY

(1) #5udnvgaeadaniian wssnu wasydaniilaaaumun sUse dunie wud seau
wazvuauiiivuallunuugy Wiemaiigaiuauanuvesindiadans

) auantiian Wuluausesazidesluuni 4 “nutanouundauiu’ uienud
Mrualuluugy

(3) undsianazseslasuniseuiRnandaivaunuvesindensuunlday

(@ FBmvhan azdoshnmsynneuasiugossesiiuasuutuiu vietuiuildsy
NIANLAIEIVTITE U ‘mmsgmwLLa.,,‘viuaasJiaawuiﬁl@ﬂmwummwmwumimwugu

8.6

8.6.1

usnuledunsizi (Geotextile)

walu

HSuIeRzResdnmuazinnaunuledunsigrinsenn dmiunuiannses uaznsyses

& ' . PN 2 Ay Vi Y a wa
WUNABY Gabions G]']NV]LL&@IQIULL‘UUEU Vﬁ@@nlﬁﬂf}jV’TJ‘U@u@qumg\?ﬁﬂjqf\nﬂwf\nimq@wum

8.6.2 anwaialy

weulodaszat (Geotextile) NMaduvialidnne (Non Woven) lasldnssuisnisuan

WUU Needle Punch imumung WosossuLsInsEunnvasdsllaulmdungnaf

dleiildvihannans Polypropylene 100%

ANUNINYRNENY BUENIT 4 1WA warANNeNUeIRiulildaenI1 100 WS

8.6.3 AMANUAFIN

A15auane AnautAvaswiuleduaszidmiuiagnses

ARUANYIUY iy REGRN N AUA
vhwedn n3Y/ M., | ASTM D 5261 laitfosni1 200
Wide Width Tensile Strength kN/m ASTM D 4595 laideanin 15
CBR Puncture N BS 6906 : Part 4 | liownin 2,300
Grab Tensile N ASTM D 4632 laitipani 900
Trapezoidal Tear Strength N ASTM D 4533 laitipanin 275
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JofuANIUmATle

@i 1 ules

Water Permeability (10 %3. Head)

liter/m?/sec

ASTM D-4491

laitiaeinin 100

A1319uans Auautavauiuledunasizvidmiunisysesiundas Gabions

ARIAN Y e REILGED, LN AUR
e n$u/ w3y, | ASTM D 5261 laidaendn 140
Wide Width Tensile Strength kN/m ASTM D 4595 laitlounan 6.5
CBR Puncture N BS 6906 : Part 4 laideanin 1,260
Grab Tensile N ASTM D 4632 Laidfornin 420
Trapezoidal Tear Strength N ASTM D 4533 laitipanin 215
Water Permeability (10 . Head) | liter/m%/sec | ASTM D-4491 Liiveendn 100

Vo ¥

ASuinsrzdesdnmsouenalsuuuudnnidon (Catalogue) A1NLSUEHER wag

=3

fregrandnsusiaun 1.50 x 1.50 wwns a819es 1 du deuiluldaudadldousdfian
APuANUYedRI1de waglinaenssunisasiansdnaiureuamithegeies 30 (audu) Ju
! vy v o a ! v
AeunsuIsazaniuseluls

8.6.4 msyusiuledunsnzs

N1539N&8Y Gabions feunvzinsywruleduaseliliusdanuinnsyivisevioy

£
v a

! ! =~ ! [ ¢ o v aq
fouy Msieieuwnuleduasizyt vild 235 dedl

1) nmMsselagliunumdoniu (Overlapping)
svezvuvesui uleduasigriazeg Useuia 50 wudiuns lululsu uag
80 wuRwnT Tukuides dmsutuiuundaiutdutazisou Thnmuinalagldfeaudeula o

Y3981AAARINUAILULNVDIUTENENER

2) ML (Sewing)
wivlodnase e1vandeusetulagisifunuusaiios Tneldidusne Polyester
v30 Nylon mstfunuusiowdestivinauduuzihvedlsanugudn dmdunanafnsesituayinnng
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8.7  uugnug

%
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Tutdu 9 muiuandliluwuugy vienufdsesmunmmuuesitine. msvgnagdesnssruudu
vemhAuiiievioduidinguuey mumumestuminAudedsitiosndt 10 wufuns vienu
seylunuugy uazazdesuiuindslii3ouaiiatonou vhmsugn

o oo v
8.7.2 Jsnnly
v a o ] = Y o e A Aa o a I a = 1o
we1inanUgnagieadungiiug nudesndnudaludssmalne laifiiy w3elvh
supseronuLazdn’ wazdesluilurdafisuniunenisasgdvlnvesisnanienisinens

8.7.3 35msUgn

(1) Tunsugnagldusiungiivuna 0.30x0.30 mauns viseenaluuued n19 0.30 wes
Al Yaaduduwuwminssam vieduueay 0.15 wns nsevsWiRauiuiuAuimdl (Topsoil) mu
0.10 w3 viomuftsmusluwuusy sasanusiusnayasin viemnvghanudstudie uasudne
WHuwsiuaunseisfansasieugn avdemensnldinailitiosfigauayavdessy Talallivg usild

(2) msvgnvghdedddudghaniitinninegosuanysal nieutinauiiulneseudaeiu
Fuiifinnuduiioae

(3) fufianevdsainnisugnasfessminlvidenduogaiade uazsonmiuagdemity
auasaunduseey 9 aundmghazaiaeenaiulnaguanondiuiifidonis Aldaeluntssmi
fanan awsweglunavesnudgnuaauiansiulundaUiinunuuassimeneaing

() msﬂqﬂmﬁwzﬂizﬁﬂé’l,awwlu?mq@ﬁLﬁu'jmajflmmsmzL%%@Lauimlﬁmwumﬁ
oysiRvesruauuei iy

(5) FuisenaliBmavgmmguenmilenniidimun wu BUgniduga vEenmswitundn

WigmuaunurewndaiasaneydAneusiiums
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8.8 N159AUSUIUULAZNITINYNU

8.8.1 sudandniiu (Rock Bolts)

ANSIUSUILU

ANENTTUNNINTIANITT LTI TAUSINauadnndiu ausienisiuansdiuluuds
US1NaULa LA d RN Lﬁ@éguéjﬂﬂlﬁﬁﬂaﬂg?ﬂLLéj’JLﬁ%ﬁ]mﬂmﬁﬂmzﬂiimﬂﬁ@li’ﬁ]ﬂﬁ%}’]\i
Fuauas lneangnssunmsanisiteginismsetauimnanuiuiimhefuys dmvadn
SnduiilaRnduadaoudos wwiausinamusiuuresadndaiuiifndmiuanueniildimun
muﬁ@’muqmmmaa@dﬁwﬁmimauﬂa wionuUsIuuTv S wnuinuenssun1snga
n3dedanis Inelidadedsnisnmatausinanuresnnenssunsnsanisiiadunas

N139188U

Y |

1319991 ubiludaaenisduye ausienisivaaslilulusdausunaeu

e

warsiAvasdyil dwseneumeailddnglunisdaniaiesing Jan gunsal A1vuds n1sianes
NM3YNANNALDINFI N1TBRTANDIANT N1IARFILATNITVAABY WHLLMENTULTY WIIUTDILEY

wlwnden usanu waglginedu q elinuussgingussasd

8.8.2 ITUABUNTANULESUAIYBAAN (Shotcrete with Wire Mesh)

(1)  9uAdUNIANY (Shotcrete)

ANSIUSUIU

a

AMIZNTTUNITATIAINITI199EATI9TAUT U MILABUNS AN Y A1us18n157 wanalily
TuussUSunmeunassAvesd il Lﬁ'aﬂii‘f’m’fwlﬁf\]”mw"wLLé’aLa%muﬁhmgmmmi
as1ansEadiuauns lngamrnssunsasamsiesimsnTetausianutuiniedy
A15101A5 dufunuasunIany axfadui uilivesreuninnui nuasasousesnui
AMENTTUNTATIINITINUAUALAT mmamwﬁmugﬂﬁmumlﬁ vEoruUSunaauivhldass
aufineiznIsunInTIan1saedints InelEnieidn1snse i nUs i ueInaENsSUNISATI 9
nsnaduinue

N139183U

319199z 91eRuliludnssaromieiumauuns I0usazaIiuITeInBUNSANY

aidmualulundelnasuessn feszneumeeldiislumsianiaiesing Yan
yuds Msvinuauniaiy nstieatu MsUNAa MIneaouAMAM LIt uazAliSedu o
dlelvinuussainguszasd

(2)  uazunsIvan (Wire Mesh) wageu Hexagonal Steel Wire Mesh

N15IAUTUIY
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E4 o v a < .

ANENITUNITATIINITI1NALMIN190TIATAUT LI UAB LA TUNAN (Wire Mesh)
LA Hexagonal Steel Wire Mesh musnanisiuanslilulundsuiunasulazsiniveddyg)
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8.8.3 91U¥ID Ll,a::gismﬂﬁ'l (Drain Holes and Perforated Pipes)
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ASTM - AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASME - AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ANSI - AMERICAN NATIONAL STANDARDS INSTITUTE
AWWA - AMERICAN WATER WORKS ASSOCIATION

API - AMERICAN PPETROLEUM INSTITULE

AISC - AMERICAN INSTITUTE OF STEEL CONSTRUCTION
AWS - AMERICAN WELDING SOCIETY

ISO - INTERNATIONAL ORGANIZATION FOR STANDARDIZATION
JIS - JAPANESE INDUSTRIAL STANDARDS

TIS - THAI'INDUSTRIAL STANDARDS

SIS - SWEDISH INDUSTRIAL STANDARDS
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-ASTM A36 “Specification for Structural Steel”
-ASTM A242 “Specification for High Strength Low
Alloy Structural Steel”

-ASTM A264, Type 304, Single Clad, 20%

-ASTM A276, Type 304 or 316
-ASTM A235

-ASTM A105, Grade 1

-ASTM A27, Grade 65-35. Shells for hoist cylinders,
if cast, shall be made of centrifugally cast steel with
a carbon content of not more than 0.30 percent.
-ASTM A48, Class 30

-ASTM A307

-ASTM A325

-Neoprene #38 WU

-ASTM B103, Alloy 510
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ANUNINTFIUVDY AISC lude “Specification for the Design Fabrication and Erection of Structural
Steel in Buildings”

dmfunsiunumnduluandnveundnlasadegunssamdn dedudatudlaonss
wwdpsanmuunildlunsdngg 2 s dwsuiilensianseu

LSIAUNATEINAMEL Bronze Auuiumdntiatingu agdatlifiu 70 nn/msaw.

AravuIveH VAN ldvhuILUsE asfedldtenndn 9 uu. saiserumuionisia
nsou uenanszyinueg1sduy

aumntiosfigavetusumanileniiarliviviewsn asdeditioanit 10 uw. e

Wi sianseu
10.6 Hian1sWan (Workmanship)

10.6.1 12lu

[

Afolunsndnvzdeslanunmdunid adulumudeujuatulsnu Judiudsznaud
willouiuazdasanunsaidsuldunuiula fiuinsasdasguaduiiavlunisusznoududiusig 9
Togliidunadenaninuudwss waznsusenaunduiilisirenseg vl wagiasauuIY

(Bonnet)
10.6.2 nsidaulugin

FuaIui199 NALTaNUTENOUIINILAY FABIRALTLAVIATIEINTI N1TAY YUNVBU N3
Aareaineg wasmsndsdivanzangndesiudnuasnsiden Welilavessaulaaiin Nives
laveuarvauasonlsranulzdonsenaiiy dnlulas inglifieUseasddu 9

ad d‘ v d‘ d‘ aq d‘ A M v ¥

Fmaweu jUdnuieveseslion ANNNUBIMITEN wariun lunudeunldlilavedes
U UARI1NNINTEIUYDS AWS UNT 6 “Workmanship and Technique” 5 8¢ “Standard

Specifications for Welded Highway and Railway Bridge Design Construction and Repair”
nsruenLASBNUILTLTaLLE avfanhmIraenudy waznsdounseuonlunuiem
wdenihnsaeiidnasauu TneAldaevea3uinaes soodoudeviamuaiiasdesanoglun
fosEnusadaiunsAnNsaunaantIaT
filesuneulivhnisidenazdesiunimeasununm uwazilnuaudiniuisnsmaaey
UM AWS “Standard Qualification Procedure”
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10.6.3 wianlAea319gUns IOl

usnanszyliidueg1edu mssenuuumaznsUszneumangUnssal axdeadulunis
VBIUINTFIU AISC Tua9'® “Specifications for the Design Fabrication and Erection of
Structural Steel in Buildings” wag “Code of Standard Practice for Steel Buildings and
Bridges”

10.6.4 \BANNAD

n3ane§adnsen1svaaeui Ad ead et uveund nua ol sududsanseiniseve oy
(Annealing) dwsuwmanviaendn Feilusadugesyninaiuusigeandidudionsssh aglinseviinig
FouLgNaIe1e 4 vaensvae SldlaTusuINIINEAIUANIUVEIRIIT ﬂfﬁlf?j'amzﬁwiﬂma@'
Foufifinunn uazazdoadulunadeufiinsidouian

10.6.5 N1SAIULNEY

sdmivadnindeazdenazlaglindesiiona Tnefliumisiuiueubifinsiauuivie
sannBes AeRedlifisessvivesesdnindey WurAudnawesTaURTdmsUad NG Aol
WindusuaduRAudnassTYesEdnindeiuaniu 1.5 uu. uasdmiuadnindeiuusaniegs Al
PNANINATT 20 3. VUIAVBITALALVINTUIUIAVBIARNINGEIUINAY 2.5 13,

Asuinenldadnindenlunisdadilassadaiugunsaivsznau snciuukunindaui
(Skin Plate) ognslsfnu adninderunssisgeazdodddlunmsdnsenitssessafuiilasiais iile
darnuusaAuTorque Wrenches aglglunisduadnindeifuusesiaas

10.6.6 N1SNIALAADURT

b4 ¥ a

AouiagyiiN1IMa §3udnarsiasauawnunsmasulssneulumed Auninvedd vian

A
nazisnsAlEmuRuuesinhaiiureuieuiariney
drulsznaunieg noumdagdesilazerndsiemainaiy uhstu du Ju washs
wanvaeudu 9 lngnsrunse videwusedalanglvldnuannsgiu SSPC-SP-10
duiheansesidon 15 gu. #idlisoniadeuluauiy axdonihnismad wdmniing

d' & v
W@NIUZ‘?UW@JL%?%LL@’J

' o
a A (4 td a

AafAdauLadlEl s ey demeseninen1svud 3 ensins agd aadn e
@ a v v Ao = v ¢
anwauzgfuiuivinlulssnununseyld lnvgunsalimungay

dnsudinlsgnevilumanlFatiuvseneswvdomaslidnludomnd

o

UinazRaunssuiuiiiamaniaedSnunsensonusedalanslilanuuinsgiu

eXp

SSPC-SP-10 ABUTBINU NNSLAABUAUIN Gate Frame hardiunieluwea Y- Branch Conduit &
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5OINUAMUATIALY Mastic Epoxy Primer (Aluminum) #unlidasnin 0.20 1. @ndeuniuiue b

14 Mastic Epoxy (Color) wiunlaitioenin 0.20 wl.

10.7 Manhole

o 4 % a

UINNLADITANLASAAFT Manhole ANUAILALI7 NUa I Tulkuunas19ansauf nfa

e

Usepszueona wWeldutesnsdmsunmsingsdnenseuurielianmnsaldauls vseduiunisany

a q'
INYALLYAN ﬁguiqu“U

AEVAINSAARILT NI UI IR BIRdRTon TU TSN 31919 1w 1 ya uazdsly

Y

% Q.I-dlill ¥

Suuseiugunsal@aseyssezasuuseiu 2 U daandungindnavisedunug 113195 uteuauen

Y

gaving

(%
a o

Fanildduriinfeniuvioman mendauagAnaaduluamaisnsidvualuviiei
10.8  UIUSTUNY LASDIENUIY Bhazuawnas i
10.8.1 VBULUAIU

f3udnsazsiseanuuy davih A wagneaou Sluice Gate n¥auATasNUILAMTUIRT
e warldumsgumudseylutedmund Tnevhnsiadeliformsmudiseyluuvy reu
thanfinddlduagdasinunmagouamaaeunlssnugian flufusesnsvagey waglddy
ATiuTBUINANENTININMINTIINSITedAuANLYesind mevdinmsRaeionihing

negouuIuEInsalsnulamuingUszan

10.8.2 Anwaeialy

Sluice Gate fdnuusduuiuusenbndelasiiidnuasfidondt Self-Contained finda
Tugasiidmaindusudmaen wareonuuulianuduiiduuiussgiulassfuunulssgananse
Jostuhdlidduldneldanuduiissduihgean unuummdeudunuy Rising Stem wagseit
fulAdesenuIl dauusznauiiddyes Sluice Gate azfoswhanniagiidauandiniuiiinua
luwuuuagdemnuanaauddlude 10.5.3

10.8.3 N1SHAR

Funuardeadulliionunndunil fanuieuies gnaowmIumInsgILNYIe Fudu
Usgnaufimilouiuagdesanansadufsuwnuiula
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10.8.4 N15\¥ay

madeudeudunafeudeerialuih fuduiigniesvszauiuienisdeudesdali
Idvunngniedaeirdosinman ve dalasaln ilelimnzaunuviinvesnisidou esily
Tavzvasuazanedn Muazveuvedlaveivdendesunaan aiy lusfu uazdsanysndu |

Bsidon sUdnvazsesienuazaunwyessesiden waritudlvnudeniitigademe
AU iRnuLIMIIIUYEY AWS UnTl 6 1389 “Standard Specifications for Welded Highway
and Railway Bridges Design, Construction and Repair”

NaueIn5Ld oudi gndes seuid euszdesariansuazliiduniun nsejlnsevie
nsvaeuviaImAd aukazuHumEN T lilauy 0] ndsn1sdeuudiazeds azdonnztidensen
ilensagmnuiFeudesiazanugndesneudiazsinisndsely

Pradeuiignueumnglificnuidenasdosiunisagey maidounuminsgiu AWS
“Standard Qualification Procedure”

Tunsilanenssumansanmsdn enddsivimanmaaeusesiden Tneismslsivhangldnm
WPTFIUVRT ASME

10.8.5 n158nn18 Bolts

Mstzgiiteaudndae Bolts vn 9 Jazdenivhsainuazidengndes ilenuazaIn
Tunsaenlds Bolts sesiazsitliiFevien fimwnindney wwdesudneanliiFoudosiiudi
wApIdnnle Bolts agfasmdnuatullidenau nisdaenldnl Bolts 38AINAI8AINELAIN
vl daunanniewnny Bolts Alddmsuand Tildvdatmnmasundeundunasn Thnden
1175514 (Standard Whitworth Thread) wazldumuses (Washers) fimnzas Bolts wag Nuts
Adlunisduazdosud wusuazamuiiofad udiuidesnsli@niu Yane Bolts wdaanduudly

NAYILULLAIVLABDINADDNUINA LT UNALIUTEURS 5-10 L.
10.8.6 N15U52NaUIUIU (Fabrication)

n1sUsEneudueu azdesdavilmidulunuanasgiu AISC 1§ es Specification for
“Design fabrication and erection of structural steel in building” Bij%’uéj’mﬁaﬂﬁlumua
579au1880 Shop Drawings TAEAIINNITATIANITIIRTALTBUADUAILTIUNTIAYI

Fudiuiivsznauudrasdesdsimainniadn ns se i Yudadossednay Teszes

(Dimensions) #ifinAaLHE (Tolerances) s¥eeaad31d (Clearance) Aifuualilunuy Migndes
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neuflazyinsUszneuitidneiu wagndsnnilduszneuiaiafeuosanlsau sxdedldu
MIRTIADULARIUTa TN ANENTIIN SATIINS T AU A TunsAndal
NSATUALANINAITNE S A otag luAug kavaimNIk LAsusyyInUsEnouI v An
ImnsaueIosnaniogaavnisiliiindiantyiang waslinisdesusesin iaiesenuiuuay
uusrugldTanndnnudenivun Tvuinnaziusiegniewiukuukasdenuataglisuses

nsuanasaiiiioldluau
10.8.7 N1SANAY

YTUTZUNY LAZLASBIENUIY F8A9UTENaULALAARIIRTINUA LU kanIs18asBenly
TUUU S0 UA MUZTLAL AU UINAMENITUNITATIVNITIN VIBNAIUANUNDEINS
Anchor Bolts wisainanusgnausfindu ¢ Nagaodsagluiionauninuedans o
f ° | oAy a | a < W v Aa o
MeagluduvisdeinslurazmasuninauniineunInazudwiaudd Tunsainyinig Blockout
\Wenaunsnlinau Tiviaiuazeinluges Blockout wagyilviguun neuviinis Grout 38 Non-
Shrink mortar 88198y 12 V4.
YTUTETUNY WAZLASBIENUIY NBULNLIYNNNTAANT 29 09lASUNITHIIEUAINUSIUS DY
NAULNTTUNITATITNITINNNBUIN BTAMUFLMELTEDIINNITHNANLAENITVUET LU NITEAY9D
= 'y [~ 2 a = a &f ¥ Y 1 =l [ Y v
wanvsevinee 1usu anudemedaindu agdeala Sunisdeuweurseusuusiluliissusos

rewtlUAnds
10.8.8 n13yusEdIned (Galvanizing)

msgudenzddeadulusgnainans Usimanneseinia Raiseu anuvunvesindingd
LivesninUSunadansd 350 NSU/M1510UAT LASNUMUEIUNISTVIAADUAINNINTFIY ASTM-A153

msgudangdnsevinlanelietudiutundnasaseuiosudn
10.8.9 wawmasuazaunsalluiii

iwesenuIuiirusunsUailadelnlihdseneuse

1) sewesliihdesdufesuawmes vunamuiidinusluwuy anudaseu Tmneausu
msenuszuslildanusivesuuszugliiiy 30 wuRwesdound dmsuiasesenuILvLIn
Tng) 19lWnszuaadu 380 V 50 Hz 3-Phase wiouiusningsuusewmeiada A.C. Solinoid
Released Type Suusednlalitiesnitfosay 150 veussUnasanvetomes
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windewhamildlagdaluififlonemeineaviu vemesuasivsndeuduviin Water

Proof LLazﬁ@mﬁﬂwmwmmmg’lu Nema No. Mg-1 “Motors and Generaters”
2) gunsalmurunsinurewemesidliiinssuaadu 380 V 50 Hz 3 - Phase

(1) Motor Starter ﬁaqﬂszﬂauﬁ’mqﬂﬂizﬁﬁ wigaudmsumuaLtawes I LesgIu
NEMA Publication No. Ics “Industrial Control and System” Usgnaunag Circuit Breaker,
Magnetic Contractor, 3-Pole Thermal Overload Control LLaBEgUﬂsaj‘ﬁlfﬁﬁLﬂuiuﬂﬂiﬂUUQmuaLmaﬂWﬁﬂ
AUANABl Voltmeter dongruAtusanulniinudas Phase il Ammeter 81udnszualily
wienaindaanszualylilon-Un uiusvnieseiovsu

(2) Limit Switch ¥ila Rotary Type vss9aglundastastugunsalnisluaini
AuTuLazH Az e mmsaﬂ%’u@?ﬂéﬂmaazmﬂﬁ'«a‘”ﬂmzmuismaagﬂuﬁ%mmqaqm LagAgn

(%
a Y [

mmaqluﬁ%mmﬁl@f%mmLﬁmja‘umﬂﬂmzﬂsiumimwmﬁ’m WALADIIAMLI Limit Switch

andudn 1 ga Mivihaudeyausnlivinau

q 9

(3) aindaiunuueinesyila Push Button fiYumuaun1sila-Un 3 Yu d8nus
“Forward” 39 “Up”, “Stop” %38 “Off” uag “Reverse” %30 “Down” AAUAINAIAU WIBL

Inldyayaulionamainiouineu Weuussuiendoutuiasay waslouussueiagnasdn

3) LLN&LLasé’mU@m

'
7

urslaEgAUANFas IR Enulsidesndt 2.5 Safums dauudeisung
uazudouss wiouuduBainiuiiureunis

gauaudesiinlafaetstuimieunaua ussqurenuauey n1elufagAuauies
ufauss wozgannsodostutidy enudunasduazonsldd wnsmuauAadsgUnsaliauay
Nowmes WA @Ind Motor Starter, Ammeter, Voltmeter, #7d viasalndygiad waz@isuauin
220 V 15 Amp auaneliihdeul ivdsunsmiuay aansanengeslalagaznin

4 masiuanelnin

anglwihldiug wazunsmivauwazaunsalsing 9 1urilaatavesundauiudu PVC
WaEee PVC a1uunsgnu don. 11-2531 Suwsenuliildtdasnda 600 V nssaangliin
Trieldanzyaiiuenaneiiniy

aneliinnsusnszninegUnsal wiegauenaiedendurinainvewnsaiaidu
(Multicore Copper) fawudu PVC musnasgiu wen. 11-2531 Suussiulnihlalidesndn 600 V

aeliihliAuluviowmdnetudingdnnaunnnsgiu von. 770-2531 Usslandl 2 wagdl
Wuraudnaneneluliddesndt 15 Tafuns vuinvesainnouasiossunseualniigsanves
gunsaling 9 lalaeUaensis kanneasmsiduangliituazgunsalang 9 nfouduugdinig
T¥suvusmiluvesshdmuaulndulidaay wazans uarluenansiledsauay

10.8.10 N1SNILATDINNNY
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VISP Sluice Gate awfasfiiniaaiing doninu viiedydnvalmuwuufinaenssunis
AINIFANAINUA

10.9 Uszguin (GATE VALVE)

10.9.1 §nwaueiialy

[

fsudedosiavuasindesegth (Gate Va ve) yiaumusasiulany (Metal Seated)
yanufissylusuuniengunsaiusznouasuyn Ussgunasdesiivunn sUS1e uagsuvinai
seulilunuuneada T,m*aQiumwmaqaamwuswamammemﬂumummwu lAg9EADUAUD
LUUTEazdsaLagluTUToUBIUTENENGR paonIutureureisnaiiuns dennznIsuns
prImsiaiiooydfideneu Fwedudunisussnouuasindald

Useaih (Gate Valve) fanamagdosndnnuunsg1undnfasignainnssy uen.256, BS
5150 iauivui FegSuiisdesduuuieazidonnasnuuamioauansseazidoamanaia
uazfeudsdornanvosgunsnimniuligmununuresiilinmuiureudeu deldsumiu
Furouudsuidsamnsdamuasindld lnodkandesdivsraunsaiuasnanunsnanuilal
Weendn 10 U uavdiluusesnmn1munsgiu 1SO 9001 %ise 1SO 14000

EULLUUﬁDVL‘U“UENUi”Glﬁ:’l (General Design)

1) Ypannsth (Water Way) fosfivwadusiugudnansmuiissyluuuy uasiilolindugn

wdedhifidunilidulavesdurniudomis

2) ihameulmeisaasinsesszgunduuuuniiham swavemiauwazauneguin
ulvdulumannass IS0 7005-2 PN 10 wagminaudemdeituiudeiuiibon

3) Uszqurdmiudng suudiu Wusdndiuen (Rising Stem) n3o widadiuluion
(Non-Rising Stem) %ﬂﬁﬂﬂiLﬁaﬂiﬁsﬁuagﬁUﬂaﬂmmmzammﬂsi’fmuiummw%ﬁ;mﬁ’fmu‘tfw] uaz
JAoIIndnTounauae (Handwheel)

4) ﬁmmqmimmﬁaﬁmﬂiz@fﬁ nnkuuAsuiAnIuANEIRNT (Counter-Clockwise)
Soussanduuy

5) wnuifuguiiAulseg (Stem Thrust Collar) Wudeieafufufiu fudlih
WU UL men ieldeuseruiiu

6) Usphiiduimdurinugudnatsuwa 400 snsuag Tugindr 1ila - Ua deiflosma
soULUUUA (Enclosed Gear)

7) §udulsequn Tulfeady wazsuiaifeatudesauisaldnaunuduld
(Interchangeable)

8) vuaiifvdnuesszgin i dulunudidmualiluased 10.9-1
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M131991 10.9-1 YwadiAnanvasusegin

PUIANNLN o - PUIANIL AUL1INT
YUINTEY o AINYIINTOU YUINTEY o -
HIURATER WNIUAER 159U
() ! (uy.) (uy.) !

() (uy.) (uu.)
50 50 178 + 1 350 350 381 + 2
65 65 190 + 1 400 400 406 + 3
80 80 203 + 2 450 450 432 + 3
100 100 229 + 2 500 500 457 + 3
125 125 254 + 2 600 600 508 + 3
150 150 267 + 2 700 700 610 + 4
200 200 292 + 2 800 800 660 + 4
250 250 330 + 2 900 900 711+ 4
300 300 356 + 2 1000 1000 811+5

dusulssgihvuelugfuenndennluaned 10.9-1 THnaniiszaunisallunis
nAMUsEA1N Gate Valve ualvgjmurueiissylusuududiauouuundouneandeniiiinug
wagionansdnulsraunsainsndnuszgiuuuddiauenssumnganisiavie faiuauey
YIRINVNAIITU

10.9.2 N15LAABURY

Raneueniiiumsnvasrouadenadousie Coal-tar epoxy %iln Non-bleeding A1y
1ASFIU 1ON.727 %30 Powder Epoxy Resin watfisuwin Wldimnuvuniiuedeusiu (Slowsis)
laitlownan 250 lupseu Coal-tar epoxy wiin Non-bleeding Flddudine (Dark grey) 3o
(Blue) mnifuddudosldiumnuiiureuainanenssunsngianising n3edmnsnruaunnsg
feas1veuindnenauunly

fAmelustomnd S umdnvaedenndeudie Liquid epoxy wiln Non-coal tar 3o
Powder Epoxy Resin vi3aufieuwi1 Iildanuvuniandeusiu (fleus) litesndn 250 luasou
Liquid epoxy ¥%in Non-coal tar 50 Powder Epoxy Resin fldsoadudi (blue) viomnilud
JuseslifumnuiiureuInANENsTNMIRTIIMINeEamUANNUTesEings Aeutianly

10.9.3 n1snadauN1Nan (Production Testing)

10-15 2563



Tasinslifmdnhvnadineaewjaing 2 suanais snnefvang Jmindunys duil 1 ules
dorivuannumnaia wanef 10 Numanuazaunsalvamans

Usepthmnsadesinumsvageunudedwioluil
1) Msnaaeumsldeu (Performance Test) Aasanunsaila-Unaldaulasg1ad Usimain
TaUNNTO
2) nsnAERUALTIL (Hydrostatic Pressure Test)
o msmeaauiuieu (Shell Test) Uszptimniadesunismadeuninudurily
laitfosndn 20 nn. / wu.? luan 2 wift Asuvdsdudagn manaaeuazdoslifinnsd @i
Tavigiisosse viososUsznauiisuaiuiu videfitavesunulsegth

®  MINAFDUNNSIITUNLAY (Seat Test, Leakage Test) guﬂizaﬁﬁﬁaqaﬁmﬂsa
Sumufuraraulaldlidosndt 10 nn. / ou? Tunen 2 it nelifimsifuesiviiuduuas
yhmsnadeUtiaeIdiu
nsnaaeulsgilnsanizdsegineualvgiiu 1,000 uu fosdauenssunangans
Havdeeuaunuvesiiniiadisiunmeasy adlssoudnan Tnerldaslunmsidingivasy
Fromnfuvesdfuiy/inan

24

10.9.4 Yoyaiidasingds (Data to be Furnished)
f3udnsdesdndsdeyaswioludliinhaienansan

1) TuFuseenmunmMaNLINTgIU 1SO 9001 Uag ISO 14000

2) enansdredeusrauntsal nauduanusegin

3) UWNUESUUIUMINGR LavnTIRdauAMn (Flow Chart of Production, QC & QA Plan)

4) uwuuwUau (Shop Drawing) Zald¥unssuseslaegudn uazdimnsdedluuszney
FgTndanssy (n.2.) sedvandydudosuses Tnsuvuulaudnandeuansvunnfiffiddnves
s drulsznouiay Tanilinandaulsenounaoniuu1nsgiudnads (Reference Standard)
4 deldsummudiuseundsuisdosiainiusegth auuuuinanlaeiadsaia

5) gilensiass nsld wazthgednwusegu

10.9.5 AMsviLASawNnY (Markings)

(%
o v YV =

Uszguusiaziisosdivsosnevasiuiyuuurinsauiiiounsofnsaundl

YOHHAN UTDINYILOVDIINEN 11TOLATOINUILNITA
Umvihnsuan

- iATemmngIAsgUHARSusigramnsIIYesd N LIRS IURAR A Tueignann T3l
wipAUTV0NATHIU

- WNTEY

- enusuldunTetunanmanudy

- YU

- usaunyuUa-LUa
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o A d‘ dl 1 ¥ L4 ¥ = [ ! (374 1
’e)ﬂﬂiﬂi@mi’e}\mm’]ﬂ@l’m%ﬂa’]’JGU’NG]UG]’EN@J%N'W@QQI@JU@EJ?TN 15 4. LL@%‘HUIMU@EJWN 3 4.

MduUsznatuiasniaundeaenediinTowmunggnaATLaniianiens “ida vse Un” %o
Vsapsagrnioudmisderiiudusiyu

10.9.6 N15U533NUYI@ (Packing)

1%

Usgpiudaziiasiesdinsdesiuliliawiansie wWildludsegun lnen1sUantiau

Y 9

MadewnumeuHuaRnine swanadn videwsulise vieusiugTandu
10.9.7 wtlsdasusasuazn155ulsenu (Affidavit of Compliance)

HSUIV/ANERzAednd ilsdesusesduduinusenin waztannldlunsnanyusenund
AasandRmunimvualiluseazdent wazUseauidananlakiiunisneaaausieg auidmualy
lusngazidenil

ASUV/EHEnTfodndmisdesusoimsuinisnaenisvig windseguniidamn nsld

o =} =) v oA v o a a (Y o L% v oA v
Nu/gsavseldsmy agdesdeinaudludntunsualaliiiy 3 fwinig duaniunude

10.10 Usznszu1eanA (Air Release Valve / Air Valve)

10.10.1 nwauzialy

£%
[

Uszgsvungonia azdesdurialdnuiuinfifiauaudfvazaunimuinsgundnduel

9AENMNTIY 18N 1368 n38 JIS B2063 niotludviefdrinnuinasgiunaniusignaivnssy
n3eNTI9gRamnTIUlAsusTeIN1saans loundnd el inad Usenssuiee1niaau1sadsseuiy
a1nApankaziineINAlAlagdnlwilf faseuavidisninraeliinieuUsAINg Ny
seedvsedmil gnasy (Floats) vWu Stainless Steel §A1AIUAIITUNIE 0.75 — 0.80 Uiy
geildiuminaurihaneaiifinuandAniuunsgiu BS 2494 wie JIS K6353 class Ill msiuda
Hs 55 - 65 aanindeuazudundgidmsudesentaviamnmannalsaduvsedisuiiny
gL wen.171 suamnwlisind 4.6 indoudedngdlaeisquiou wazndrazdondy
yilpinunsssuldaulalidesndn 10 nn/mso

10.10.2 n1nAsay

10-17 2563



Tasinslifmdnhvnadineaewjaing 2 suanais snnefvang Jmindunys duil 1 ules
dorivuannumnaia wanef 10 Numanuazaunsalvamans

U529 T2 UI8RINAR BINAABUAINANINNITIT1UATe lnen1sidnuseguneg1agne
PNTUsAINIAIIUTEATTUIERINIABY 1R DL BT AL LN BNTIAADUNTTXUIYRINALAYNNS
uvesgnase Mellndulumunimusluninsgiu ven.1368

10.10.3 N1SNLATDINUEY

Uszgszuneonmianniassedidnvsiludafeiuinnmeuesnvesiussg ssugeniansd

FovFodnustovesgnanvieiniomunenisi
- WINTEY

Auulga

vnelaviu (Lot) wasdingn

10.11 vieurewia viaszureun wazaunsal (By-pass and drain pipe)

] L& i = a a o v s < ]
vieuremavualiiéinnd 50 uuvsenuvanszyluluy fasanseudseauunanvde
a [ ! ! < ! < . .

IUIALAYINUNBUILNIE NourenIdluneLian (Carbon Steel Pipe for Pressure Service)
finaunMeUNIRTEIN STPG 38 dulszauuninuas (Gate Valve) liildanu wan. 256-2540
FUAMAMN PN10

ViosrureuIkazUsenseu1edl rRnfuiosruIsIaanINNviosmIuANlUgWINEn
Usznausme vieszuninuazUsensvuiet dnuautivesianivglude 10.5.3

10.12 N1590USUIIIULAZNITINLEU

(1) UGURANAALTIAU 97U Steel manhole LLazmumﬁﬂﬁluq L% % 99Groove
wantuleds wdnurundoudingd viusndule wazsnduan vunzunsandn Muwannay
mumﬁﬂLL@JuLLazmﬁﬂEUWﬁmSm TWinvsinanuduihminlumheilansundemundeny
vihefiszyluluudalTnanuagsnn mussazdeadimusluwuy m3setuazaeGulily
nesenhemuinnastiludyan lnesueildaglunseenuuy damian AussUsENaURARs
ALARDUA Anaey uarduqilsliaiundiaiamudiseyluuy

(2 vionemauazveszuisth IWinmanudunuenlumheweviemadie
mambeiszyluluudsUimnanuiazsa msieiuazieiulilusmsomhonuinnasiily
doyeyn logsauelganglunisiavnian AuseUsznoudings Auadoud warauqiioliuudiade
pitseylunuy

(3) Pudmuariinis Gate Valve

Findrsagtausinaeulidlodfudaimsdamuasindmiougunsalinag veq
Gate Valve uazszuunIuay nieuiayinnisvnd uazvageu iumieyn
nsteRuazulihedunaeiidusvesaanuudazgn Tednelvisd
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() lofFuinsdsmouuuy wazanznITNNsITIINTIElingIsuLdd S1udu 10
\Wosldud 1831AnuLsazYn
(@) edfudslddam wazauiie Valve wiougunsaling q wazAnznITNNNTATID
N3913lingI93uNdD F1uau 50 WesidudvaIAULAa YA
(@) fledfudneusznoufindetan gunsalvantuaiusoudes uasamznssung
M579N139°995295U9z8lH 30 WesidudvassianuusasYn
(@) edfudrevinmd enusis uazvaaeulASIALYTHl WALAMENIINNITNTIINS
Fam395uazaelil 10 Wesidudvessiausiazyn
@ udamuazindndiadu
firdrsagtausinuenuliidedfuiiswhnsdamuasindsndmdougunsaisinag
auidmualusuufumieyn
mMsireduarselvmunaauusazys Tasazaglndleduddladam Uszney
Ainda Yiin1svd anusls uagnndeuiaiaauysel uazAmgnssIMIITIINIdldnTIaiuud
(5) nudamuasinfauiussns indesniu wasnfesuewmeslii
319199 T auuanuliidl e SudreiiniseenuuuyszneugUnsainig 9
94 Sluice Gate Wioud udusesuiu gunsalusznau sausssuvnAIUALNITIn-1Un
Aofuowmesliin uazszuunstesdiu iludu wouitsinnisuszneuinds ma uaznnaou
Dunthen
nsPeiuazulihedunavefidusvesmanuudazyn nednelvisd
(n) lefFuinsdawounuy wazgaunuauveaitieldnsasuuds s 20%
YDITIMNTUUARETIENTT
@) flofFuinsladam uazaudne viundengunsaling q uazgAruANNUYBLE
PINLARTIATURET TIUIU 50% VBITIANULARZYA
(M) dlefsudeUsznavindeuumiougUnsaiuasvieifsuawmasluih vinnismna
ANWAY LAZNAADULESATBUSDY WATHAIUANIIUVBINIINIINTIITULED 9IUIU 30% V8I51A"
NUUARLYA
(6) MuIamuaziadauuiui (Stop log)
mwmwvmﬂﬁmmmﬂmmamumqmmsaammu wazUsznauuuiuliuas
gUnTalneg nioududrusosuny Tuiassuuen Wudu wiouieinnisusznoufnds md uas
nageu Wuneyn
nMsPeiuazdtelinunmaudugn lnggdreliidlodsudnald dam Usney
findta i1 enusts uasnnaeuLaSTauysal warangnTIINIATINTlinTIaULd
(1) nudamuazinsaaiuan
FirdssTauTnuanuliided Sudrainmatamuasindssatuan wieugunsel
nggmudisvustlusuudumiewns
mMsdgiuazelinunaauudazng Tnsazsrelidledfudalddam Uszney
finda Yiin1svd anusls uasnndeuiaiaaysel uazAmgnssIMIITIINseldnTIiuLd
(8 sudamuazinsaiilads
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JofuANIUmATle

= 3 ¢ s
IR 10 mumamm:qﬂﬂimmamam

(%
Y

FiinsaziauiiaaliifledSuinaihnsdanuasiadsiuladwduase nieu
gunsalineg auiidmualuuuidumieflaniy

nsdoiuagdslimunatnu TasazdeliiderdFudelddam Usznou Aada
YINSINE ANUGY UASNAFOUESIANYIN! LaTANENTIUNIINTINITIIANTIAFULN
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nu2ad 11
Juviawman (STEEL PIPE)

111 7l

gunsalviawmidn Usznausine viawdnwies (MILD STEEL PIPE), viea (BENDS PIPE) vieuan
uazguUnsaiaug mudiuanslilunuy

Juiaefesiamgunsalviowmandiazldlunudeaiisumasiieg suiszylilunoy
roasranldlunisuftRnudeatdliuduateauysallasfitanuosunsaiviomdnnniuazdos
Guwedlyal fnunmduaziinpsgrudulunuiifmunlilude 11.2 sgslsfnm gunsalnnuda
neududndunsdndouasndnasdodldYuaruiurevainismnsnuaunisnoadnou
fufiuns n1sUfoRmunnd unouesFuds Imnsmugunsneatsanuanifandiviing
ATIRERULAEAIUANNITYINULARABALIAT {3UTNTEARIg wIsAEEAINkat AN I awn
FminsauaunsneaadlunTivaey

TunsaifinuviowmanlilduansdluuvugFuinngdosdaisuuvuiausliimnsaunu
nsneasalinuiureunounSU IR

founsegUnsaliemdnauuuuilasssunthivesiiuinasdesssounisdise
MNawukazsaulanIuLUUnease Yniy wagAnusiasaeia (TRENCH) seaszUethn, Aeatns
§1U5835Urie (CONCRETE PIERS) (61131), 1ans8an3evia (CONCRETE ANCHOR BLOCKS)

gUnsalviemanazdesnananuivndsiivszaunsallunisednviemanivien (MILD
STEEL PIPE) sunaidukiquénandlivosndn 30 wufiuasvioniufissylunuy uazussduih
lunrsesnuuuliddesndt 10 Alandy/ msagudiuns

J5uisazdeaausteuiem videvhaudiu viediuinaes iuduangunsalviowand
F3udngldlunindngunsalvewmanliiug fudnainenluldauneadannfoududures
Usgmamauielinsuimundanunaunuuazoyinindsem fansanlvanuiiureuse

11.2  um3g1u (STANDARDS)

Y} a a ¢ 1 &  aa a v &
Tannldlun1sudngunsalviewdin 35n15uan uazn1svaaeuaunInazs ot duluny

v
U 5]

UINTFIUAIGAVDININTFINAN T Amualidnea il nTeunsgiudue Wuiivensuiunily
TANImRasuWIRsIUlaimualY

ASTM - AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASME - AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ANSI - AMERICAN NATIONAL STANDARDS INSTITUTE
AWWA - AMERICAN WATER WORKS ASSOCIATION

API - AMERICAN PETROLEUM INSTITUTE

AISC - AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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Tasinsliimdshvnadineaewjana 2 fuanais snnefvang Jmindunys
dormuameiumaile

AWS - AMERICAN WELDING SOCIETY

ISO - INTERNATIONAL ORGANIZATION FOR STANDARDIZATION
JIS - JAPANESE INDUSTRIAL STANDARDS

TIS - THAI INDUSTRIAL STANDARDS

Iuﬂiiﬁﬁﬁ%’m’j’maﬂsﬁmmmuau uaﬂmuamﬂmmﬁmmmm‘wumlmmu ARATERR
LHBUAUDIURY LE]EJG]‘U%NLIW]?%TU‘V]LSUEJULUuﬂ’IU'lENﬂQHuu‘] WmEoufunsiureslszninsa
el suimumdsaumaunuiazeyinsndnuagldlivsznoumsfimsanisieuiiureu

11.3  9uviawan (STEEL PIPE)

UVoIMEn Usgnoudae auvainad nTULTIAUA (LOW PRESSURE PIPE) I un
viowdniildiu INTAKE STRUCTURE, HEADRACE wagluenansdug uazaurieniniuusaiugs
(HIGH PRESSURE PIPE) loA PENSTOCK sauvisaunsaiusznauauviewmaniissyliluuuy

11.4 49 (MATERIALS)

11.4.1 walU (GENERAL)

Yanfltlunsndngunsalvievdnazdeadundnindor (MILD CARBON STEEL)
AaduUAveundnazdoda19999aan (YIELD STRENGTH) litfesndn 2,400 nn./ns.au. w3e
wmsguvesianiildimualililumded Tunsdiuesgwtaguesunsaiiewdnlalldimualy
Tuwuureawieluiiitagassesdinuamivangautumsldnuuasasfonausliimnaiua
nsneadeylAdenau

11.4.2 Jaeamiuaunsaiviawan

) lang (METALS)

gunsal
YIOWAN Y188
EXPANSION JOINTS

mmgm
JIS - G3101 Class SS490
JIS - G3101 Class SS490

ASTM - A36
BOLTS, NUTS, WASHERS ASTM - A325
ANCHOR BOLTS ASTM - 307 GRADE B
ASTM - A36
SADDLE ASTM - A36
STRUCTURAL FRAME ASTM - A36
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JofuANIUmATle wanedl 11 $uviewan (STEEL PIPE)
PLATES, BARS ASTM - A36
AIR VENT STEEL PIPE TIS277 - TYPE 3

(2) 3 (OTHERS)
RUBBER PACKING RINGS agsipalugnsuiin SYNTHETIC RUBBER @aflmauaadfinig

=)
2ND
)]
N,
Loe
bt

® SHORE DUROMETER HARDNESS (TYPE A) 85-95

®  MINIMUM ELONGATION 100%

® ULTIMATE TENSILE STRENGTH 150 nN./A9.94.
® \WATER ABSORPTION 1pen1 5%

fldunauues ASBESTOS uag GRAPHITE anynsanadilimeunsidn waeilusudenniu
(FRICTION) #eoe ndndnnduilnoudiunldiuagiauausramnsauaun1sneas weeyds
\Aeniou (TEFLON FIBER PACKING) a3 F.B.# 4120 vunn 5/8”x 5/8” anawnldunule

11.5  nswangunsalviawidn (MANUFACTURING)

nmsnangunsaiviowingiuinazdeudaluaednualdnusrodmnsamuaunisneasng
Tilsnsudsaniuninielssnundngunsalviomaniigsuinsazinldlununeasimieurdnds

'
a

Tususesmanisnageunsinuaiivazidndvesianfiazldinangunsalviosninannuismindn van

9

DA U

Aegluiaan 30 Ju ndndSuialdasunuludygrsunsussyanisneased Tunsdfg3uang

Launsadamiluiusesmanisnaaeuainusengudnian lagSuinazaevihnisageunuaut
ieduduinfanfinuanifnsudrunuiinualilaerldanelunismegeuduvewsudnwidu

11.5.1 n1537uvia (PIPE FORMING)

H3uirsazfosdmiuuuulaumsiuadvesuiumannewhuduie uwuwaumsiwieuwn
Weameausiuman usuay wazisns niewsevlnvesniesinsildihusie (seygyalilddouny
Tunsshuviowdn) laueeiiuseunnimnsmununmsneaiadoneuiudiiuns viewan
wilsmnviousiossenoutugiasiieudaeisretu(Butt Weldeduasidnumrnsdusonidon
Duwuy

- Wousovuuuusniduinden (Spiral Seam Welding) 3o
- \Beurevunuunziunse (Straight Seam Welding)
1ATgIUANNEITBIMANURasiouRFesliidundt 3.0 was

11.5.2 n154%au (WELDING)
nMadeuadeadiondeds SHIELD MELTS ARC WELDING %3eAsduiifinanmuasnisidey

N3 MiEaleuwin FeReauaUuteUINIMNIAILANNISNBEs AN oY wBnINTYFUN
HOWNIIUALIBUARANINI AT UUFRVBINUIAN dIURANTRIRINYBN, FLUX, tlauazauinves
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aadounszualyliin (CURRENT) wazusaiadeyu (VOLTAGE) lunsidion s (SPEED) veenns
euauasiedmnsmuaumsieaidlimuiiureudenewihnmsdemnasgiunasismadenlild
AWS CODE Ua ASME “BOILER & PRESSURE VESSEL CODE” \usnasgruvesnuidesgunsalviewmdn

Pradeuiaglilunmsufofnudenazdesiummaaeuuaziluiusesninanitu viie
mirgnuitldduanudefonelulszima ey aanduiaunionssanu msliidendnuie
Uszinalng a1 uazlunsdifitnadenlillivhnudesdaseruumnurisluiusesengiiunii 6 Wou
AeusuuftRmui Pradeunsdosiunsmaaeulysl

M3 ouAALIBIVeVIBIMAN (LONGITUDINAL BUTT JOINT WELDING) 9#aadunns
\J ouwuU COMPLETE JOINT PENETRATION GROOVE WELD waznsidiausietaneviewan (CIRCULAR
BUTT JOINT WELDING) 1 éaefusislulsssuuasiilasenisasdeandunisideuuuy COMPLETE
JOINT PENETRATION GROOVE WELD Wuiu daunuidiougunsaivsznouaiuvie dadunsdeu
WUy FILLET WELD, BEVEL GROOVE WELD, FLARE-BEVEL GROOVE WELD PUIAVON T DL B
auwuuneaseivuall

yuInvesaIad ouil it ardesdivunedimngauiunud enudazuuy viaaind eudld
oy LOW-HYDROGEN ELECTRODE Sefinaiand@sninuazivanzaudulansiideanisidou
udeslulsanulildanndon (COVERED ELECTRODE) wiin E60xx wazsmudeslulassnsiildas
Fouwila E70xx Insmndosasdendusnulilunaesastuaudu msthanden (COVERED
ELECTRODE) aonanldanu azfosiroanuldlinemmngiunisldan deldliandeufuauiu
Auly madonaededldunsnsaasudeuldauiuwisdewhluldnudefiarudulidunty
svumosdnmndondisinualy lunsdifimademeneeniinndesuasiisliuunt 3 42l vide
aadeudiudusnnasdeshandeudmeuiigumaiussann 300-400°C Wunasanm 1
Falus gumpfivesussenmavazyinsidenadediivesnin 21°C shahmsdeslurasiitunn
vieussenmefiaatudn veninaedisdestufivanyay

rewhmsdenazdeshmuareminaifidesnsdedliazemdeneuliliiisestieu
Yosdaily mwmumm“maﬂﬂiﬂauﬂ aaﬂiﬁwmﬂaummimamwaﬂamuaumwmmLsuammv
fogluuinailndifes msuszneutudumssnudidefufenms oy %umumawuuuﬂ SEILN
samsBalitudusadeterubilvundouiansdnde fmnndnadomiududun asdedd
wasndn SLAG vuiAuitldidenlinewihnadewiudusiely

nsudngunsalvioimdndien1sid eunasdaiianlsesuday AUTOMATIC WELDING
MACHINE uaznenenuanauid exluausdasnmslddrad exlideniian vudeuuiedulionald
AUTOMATIC WELDING MACHINE Tulsenuld agdasveaylifiainimnsmuaunisneasiadenau
fiums dmsunuidessensieilassmsmauuuneaiagiuinsdodanmsyasesdulian uas
nhadisameivnadouuaziniondeuiinilfaznin mevdminnsnsadeulagageunud o
\PABU ey Eveuinaidonasaiousosudn asfemnausafuliuiumuuuneaiig

MTAIUANAANMYBIUUAT B3 (WELD QUALITY CONTROL) f3udnsazdeajuin1ais
wnpsguildlumadensold suhisashliuadeudinmnmas

1%
S o

(1) Baudunazieuazieslnanaly & 9150 Wy wazdue

11-4 2563
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@ lunmsuinnudmiuuseruuuuies Sufuasdeaiusvesinessingiunudium
Houdauana (ROOT OPENING) Twawmneffuaumuvestusu

(3 dmsderfunuuifdszervinsesuuidonsiennnnin 1.5 w. vu1aveuudon
WU FILLET agdeasinifurneiiiimualy vanszezvinsweausiede

(@) Tunsaliifesnis s PREHEAT 3@ INTERPASS TEMPERATURE azsesnsvinlotlel
QMg

(5)  mndeuiliagdesddunauiidiulanssumild vieldamndounudiiinuali

(6) azdesimmIBmadendignios Femnedinmslivinvesmndon vunamdou
naonIugumilun1s PREHEAT %38 INTERPASS TEMPERATURE fignéies

M wundoudalaq MAauaniviedigaunnses azdesioreenlivuanoudiaziies
wLdenasevivadly

®  wwdeniiimsuanivielisuinsinund axdeddsumstenusudenouiiovdonsiely

(9)  wundendinuiu veuundendifiansdusiusiog (POROSITY) Snuduasioswinean

wagimaideslvl

(10) vqa (CRATER) filansuuiidenasdosgniisliiidu nouflazifeuuuisely

(1) afeshanuazeiauundeuduegisinasn Aoufiazideuiusiouuiieuuun
wold Tnglowzognsbetunuandonyiin MULTIPLE-PASS WELD

(12) dorfmununauazanuvesiundouismusliluwuuneaiadudedmuniil
AFAAALUNG YUNAve UL IfiA (TOLERANCES) infu +1.5 1. i3 0.00 s,

(13)  Anayuvesiuadonliimsiu 1.5 uu. dwiunsdenseie

(14) A3umIs (UNDER-CUT) lsiduftsensudmiuuundeniifiosnisiuusege

(15) wundeunvuiauia (ROOT OPENING) avfesinisazatsnasnuuiniingialiii
Fouthuy avlduriuusznunds (BACKING) wielsifimny

(16) wundonfinsranuindlauan (SLAG) wiemmiliseudes sgnelu azdoamzenn
nua uagvinsdeuln widawanviegnunndesites enaiduiivonsuld

17) mauandnlduunden fwmmanudrsnsmaasuuuuiuaulignritats (NON
DESTRUCTIVE TESTING) az#feainzenn (GOUGED OUT) udwhmsidesilvsl

(18) unnaumsebiegluiunisingu dnduldld

(19) tadenenaazfomaasulmiddnmadedlimuuzihadelunanuienvesian

11.5.3 m'iwﬂaamam%au (Test of Production Welds)

NUANEsUMALIULaZ oY NENEILaEIN TadeuUsEANE nmsoudouly
sewInsiviimIndn nsvnaouazUsEnaUsIuNINAaeUTesLious183s Radio Graphical Test
$1UIU 10 % Yo9ANBITEBLTON , NMINAABUUIIRIIBITe8LTDN (Reduced-suction Tension
Test),mimmaaumim"’maﬁuaaiaalﬁﬁ'am (Guided-bend Test) uagn19NadayU Hydrostatic
Pressure Test fiussdulaitfosndn 20 bar

11-5 2563



Tasinsliimdshvnadineaewjana 2 fuanais snnefvang Jmindunys duil 1 ules
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wannazirumduegnduudy vedeu msdndiedns uannasidnduaziieuun
AuinmuabIluamsgIu AWWA C200 Sub-Section 3.3.5

11.6 n1sAABULAZNIE (COATING AND PAINTING)

11.6.1 17l (GENERAL)

AoufifSuinsdmihmsiadeunasmigunsalviomdn azfoaausismsvauazeniia
yosgunsalviemanneun1snid sllavedd arsndou wazdsnsiedeu wasmdWinsuiauing sy
naunuiazaydnundsnulimuiurey waveysimidensududiduns mnefmuamsieny
avenniigunsaivieman msndeuuasmdssdesddlinsuiannndsumauwnuuazaynyna e
nsussiegstes 2 e nouEunuedeutasma

roumsindouuaznd Janfiunldazdesdansuandiulvigndeaeuiesuazniuli
dfuf naedeunasmamaudaztussdesisliliuiadedeunsvhnnadouniomadusialy
daanUsneineg warautuardesiidneenluideneu nslifiuuesnandliiinsdlag asdos
lpSuanuitureuanismnsaiuaumsneasadunisarmin

a

A Suinadessinsyinfediveumgdvedans anuduluusseinie wavgumaivuy

Y
mnueieulard FeagdenluRnumuuzivesindnianiue oy lave daamgiainid

10°C audiuluussemeag s avaziunn §3uinnzdosinisilansiigeiniaseu wioa
Foulvinud ulanetug nield35Nmunzandug nsiadaunasndssdoesednse Tadiney
No99INA FNDY Lﬁugwgu Y39500FLUVURIVDIENN Iawmdaauld
a a | 2 A v A ' P a ¥
VT 3 uURLues vestateviowaniiazd osnsilsuaeluauiuagluinisindeudlag
T9AU tazdaludn 12 WwuRwng efoamaigdsosiuminty nMevndiniseuluauiuiasandd 399y
SUNSPRIULALNIENNLATUD 11.6.3 way 11.6.4
MIARBULALITEZIANTENIINTIATUANARL T AoenserimuAuztvesuSEnguEn

a

4 A3nsiedeu ealdulamnad Weerdeamiuanuuliennie (AIRLESS)
11.6.2 N15Y1NAUELARILAaNE (SURFACE CLEANING)

(1) nsvhanuazonfalansdilseny (WORKSHOP)

msvhanuazenialangfiazyiinisindeu warmanisladsnudniamesiane
W3eulAunan (Sand or Steel Grit Blasting) A1v0lanynaianAISNUTALAT XABINANNEL DN
IfsgfuanasgIu SSPC - SP 10/5A 2.5 Uinsesilonrevedgunsaiviemaniiisesvsusyingun
wileRivie axdosinmsinsefiudalfSoudenou ¥insmasesiiu dunsyeuueuenalduuss
AIIEN NTTATBNIIENS oRUTANBLEITRINSIUS NATidoInsTeuRlE N1sViANaze Al
Tavzazdodlivilimnumnveslansgninnseusuvilianumuvestansiesninvunaiiszylilu
wuuneass Wevharuazeraialanziadands wsdesilavgluvmsndeunsendiud

(2) MSYNANUELDIARL LANENLASINNG (SITE)

11-6 2563



Tasinsliimdshvnadineaewjana 2 fuanais snnefvang Jmindunys duil 1 ules
dormuameiumaile vIndl 11 auviewndn (STEEL PIPE)

Tagvhld msvhawazenilavgieunisindeu wagmanlassnisaziduuinug
guUnsalviemanideuserululasinis enaldisdnAmouUsimmnan nsgarunie wiofiudn
uewed sepvgussilnasanuvilefavieanmaiden wwsedeliiFouideneu msvhauazen
Alangagaadvihlvianuuvedlanggnindnnseu auilvaumunvedlansrionNunuIves
Howdnideutosnimuaiissylflusuuneasns

11.6.3 n1swaasusaznanieluviawman (INTERNAL COATING)

nsirdevdnigluvewmdnuazviess fae Liquid Epoxy(Containing no coal tar)
AINUINTFIU AWWA C 210 “Liquid Epoxy Coating System for the Interior and Exterior of
Steel Water Pipelines”1an@#1 NO.RAL 5005 Auviunfawiauwsis (Dry Film Thickness) 9s#a4
laitipanin 406 luasou

11.6.4 N1SAABULATNIENI18UDNYIB (EXTERNAL COATING)

(1) nsAdaunIBUan
nsdauneusnvieLazgUnsalvialanu
Viouazaunsalnioumiy Aromatic Polyurethane m133nnsgIL AWWA C 222
Polyurethane Coatings for the Interior and Exterior of Steel Water Pipelines” Lm?ﬁjﬂﬁu RAL
5005 AuALIREiawR(Dry Film Thickness) azdadliitiosndn 635 lunsou

@) vieikluiloneunin
viedruiidduidoneuninazlivinisiadevdlag Wedu uonanmsinseuialy
avenn mude 11.6.2 wizdeuadeudvierdaieafudnieguanaounimduludenauni
pgloy 15 Y taznaounisluvioniude 11.6.3

(3) A msuredi duiaeiniaasdesniauniouandag Non- Bleeding Type Coal-tar
Epoxy ‘Vlﬂ’J’]ﬁJMu’]i’JQJVNmJWU’eNN’JLF’]@’EJU(LQJEJLL‘I/N)VLiJ‘lJ’eJEJﬂ’J’]150 lunsoulasiUNtIA8 Epoxy-
Resinous Iron oxide (MIO) 1/1mmm'ﬁ’mmwmmaqmma%(mau:m Maitesnai 60 luasou
waziadounigluvienute 11.6.3

(@) dwsurieusdeglifunazusdiuegnilenu
nsiAFeURAEALIIANNTe 11.6.4 (3)

11.6.5 NISLAABUKASNIAUSIUTDYLYIUNDNLATINS
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AENAIINNITTOUA BV BN USIULATINITHAD TAYIANUALDIARINE haLTaeLt ol
SeuSaslaun1sITnUTEIAWAN NTEANENIIENTDRUTALDNDS ANt 11.6.2 (2) NUUTWINT
wasvanelunude 11.6.3 waryinn1sieasudnieusn anude 11.6.4

11.6.6 NISAABULALNIE EXPANSION JOINT (813)

Fuguves Expansion Joint 9s1AA0U Galvanized 1 $u sameusnuavaely aufisun
luwuuneadrs mendsanUsznoud uduves Expansion Joint wdtluvedeunswutnuas
VPEoULSMALAzYEef sntuliiilunanielusude 11.6.3 wasmanisuen aude 11.6.4 us
AouMsMARINa1 adessesiiugas Wash Primer avuvunlddosndn 0.01 uy. oAy Inner
Sleeve liifpwmdnmeuendoumaazfewhamnuasendoneu wameusnuazniely msmanely
299 Outer Sleeve 1974 Inner Sleeve ppnauasaMdlaasain LLé’ﬁaﬁuﬂé’UWagﬂwﬁLmu'qﬁ
muualiluluuneasna

11.6.7 N15:AABUKAZNIE PIPE SUPPORTS (813)

Nufwuvdniniesimunardoaaieusie Liquid Epoxy(Containing no Coal Tar) Ay
195511 AWWA C 210 w@andin1 RAL 7012 TlgaumnAedeudieowislidesnin 200 luasou
WaZLARBUNUNUIA Y Atlphatlc PoLyurethane A& RAL 7012 auvwdiausisladtosndn 60
lumsouEmmmuNAlRdsutusesitutasduiuntasdoslitosnin 260 Tunsew)

11.6.8 N1stAABULAZNIE AIR VENT PIPE

Air Vent Pipe Usznausig Seamless Pipe waztaio 90 997 Juvie? Galvanize
Rnngupnwariy @unieusnielunaunsalinig auds 11.6.4 (1)

11.6.9 wuLavYadaUnIaliawan (MARKING)

ASUINRzAsdniuuudnTuNIsAeaiIwIvianieg lagAmunvuinlazaINe?
vosieusazviou Feazhludeatne Mauusedu weieudeiilasinis gunsnivemnusasiu
dsimuavinelay eanuazainlumainerlunieaiiuauereimnsauaunisieaing
nouvhnseatamaviefilasenis 30 Ju ielviaudiuseuuareusmisreu gunsalyniudan
fildnananlsssuazdowhnsrudmneavasuuianeusngunsaivemandeuinsvudsllg
lAsans

(% [ ¢

fUanye GENERIC TYPE SPECIFICATION
F-1 ALKYD BASED ENAMEL BASED : ALKYD RESIN
F-2 CHLORINATED RUBBER FINISH BASED : CHLORINATED RUBBER

11-8 2563



Tasinsliimdshvnadineaewjana 2 fuanais snnefvang Jmindunys duil 1 ules

Fafmuansnumaia wiadl 11 auviesdn (STEEL PIPE)

F-3 HIGH BUILD COAL TAR EPOXY BASED : TWO-PACK POLYAMIDE
CURED TAR EPOXT/HIGH
BUILD TYPE

F-4 EPOXY TAR PAINT BASED : TWO-PACK POLYAMIDE
CURED TAR EPOXY

F-5 VINYL-ACRYLIC EMULSION BASED : VINYL-ACRYLIC COPOLYMER

F-6 PLASTIC EMULSION BASED : SPEDIAL COPOLYMER

F-7 URETHANE VARNISH BASED : URETHANE VEHICLE

-1 RED LEAD IRON OXIDE PRIMER BASED : RED LEAD IRON OXIDE;
ALKYD RESIN

-2 CHLORINATED RUBBER BASED : CHLORINATED RUBBER
ALUMINIUM

P-1 RED LEAD PRIMER BASED : RED LEAD, ALKYD RESIN

p-2 ZINC RICH EPOXY PRIMER BASED : TWO-PACK ZINC RICH
POLYAMIDE CURED

P-3 ALKYD WOOD PRIMER BASED : ALKYD RESIN

11.7  A15vUd9 (TRANSPORTATION)

Hunthilves)Fuinaasdesdanmsvudgunsaiiomanludsilassmsieaine dmunnis
yudsgUnsaiviemdn F5nsuuds Bnmsenvietuas wdesinaedesllenaeieunisilesiugunsalne
wanvalzuEs §3udnsdeunsuununuaus imnsmuALMIneas s Iuamtet ey 2
FUanvinousudunis anudeniela 9 fiAadugunsalviewmdnainnisvuds f5udrady
fsuRngeuisun Sauiimnsmunumsteaimgliauiuseusuwnrumudsssudg

n15uda N138n7ua3 (TRANSPORTATION AND HANDLING) #¥udneasiomiitioiy
uayszsinsziailgunsaliomdn IRnendevmeunnyinansls TnslawzdiindeuniousngUnsal
vowanazdeeszdnssilliarsedouvetisald n1saudsgUnsalviamdnainlssenu
alesumsmmaseunnilssnuudiludilasimnieaiisazdosdiamingiilasims welwimns
muRuNMsReassThmssTRaeuanwinasmisieuthlneains efamsnwienswiludeasis
wsaslinalivuiiuiu manisesiuvislifunniufuetieios 10 wufiuns

Tomsszdnsyiuardnyi msvudsgunsalviowman

- mssnuazsgunsaiiemdn msldiadesdnsnasniuas frdurieesiluaewd
fvthnhadumuBavienen lnedudatuivielnense

- sewhemsusTynauas msmavuguliviindie fandusesviednadluluiideld
uariudngunsaiflliadeusilivasauds wioonnlinme vietidesusageses
Ala

- Wildldiandudndluvaneviensassiiedasiuiiigunsalviewmandegunsazaues
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- enudevnelas ARsnmsvuds fuiasdesinmadenumvdedamuiluviui

~ msneinvefilassnisneudnluneadne winaneed s usiui L oA mEzaln
Tunsesrataviensuiiluneasn

~ nsvuds EXPANSION JOINT msdalddalsiuse wiedosiuaudemevazyiinas
YUAS

11.8  msdmvingunsaldmiuviavenefa (EXPANSION JOINTS) uaznsinng

EXPANSION JOINT iugunsaiuszneunuviomaniinsdudatuusseinia iletlesiuuss
Suillosmnmsveas waznsveeiivesiemdnanausouresussenne Suduazdesiaviilia
AT YUuReNSIgaTIENIWIY

EXPANSION JOINT duisusuviamndniunsadius (@) uanssumus uazsuouliluwuy
reaf1e ImnsmuaumIneaieIariiansin Wasuwlaswiumisiagld EXPANSION JOINT 1¢f
PIUANMLVIIEAL N13AAR IR DeTuTamy niad v 4 Fu 1 e8nens (RUBBER RINGS) vi3e
PACKING RINGS Hlasfiutidadudousssuninneluvie 1.5 wiwes Static Head

EXPANSION JOINTS Aldfuviomansunsasusing szfowihiaiomnndliidiuumnsaiuues
ﬁiﬁé’fﬁ’wiamﬁﬂ%’uL.Liﬂé’fugqasiwﬁ’mtﬁ]u

EXPANSION JOINTS dwifusuviamanues PENSTOCK Slanuenvaszindensditinualy
Tuwuuroramadeuldluiin +5 v, WondnuazUsznau EXPANSION JOINTS w@Sai5eusosudn
Tidutlonynduu GRAND RINGS Liluiin 9 fiu Tagazna PACKING RING lvivasnaamideninued
95 % YBIANUETIAY WA EXPANSION JOINT lUidia3as HYDROSTATIC TEST dee 9 ifisiusasiu
99311981997 9 AUAWTIRUEIEA 1.5 1W1ve9 Static Head sywnadiunsasu dnnilihady
genuATY PACKING RINGS Iidutiemvianumdnlunden 9 fusgainaue aunseianilisadu
BRI ﬁLLiﬂﬁuﬁwqﬂqmﬁﬁwmimaau 1.5 191994 Static Head N13tMEXPANSION JOINT Tufinda
Tnssmsazdeanalsieglusumisiidvualilusuunoa$hs uuidugudnatsues EXPANSION JOINT
funuwiowdniiasdead eusefuardesduunioniu Wdadvuidewinmnmemandenis
Feureddeiu

11.9  n1snea¥egIuAaunsniuvia (CONCRETE PIERS)

11.9.1 A15108319FIUABUNIATUTIBUTIAUEY (PENSTOCK)

gIunBuUNInuiBazdasinimuLuuneaisidmualy Tnefifidnanurainindeuyes
S2EEAINENINNWYIBLIAY +10 WURWAT NUABUNIAESIWAN wavaunaswuulidavieny
wiail 6 Tondn (ANCHOR BOLTS) giuuuwman (BASE PLATE) azdesnslifgnuun sedy uas
ATIAALBEIMLLUUR DA e UYABUNTN FIUMHUWEN (BASE PLATE) athunUsenaufings
UUFIUABUNIALAN1ENFINARUNTIT Y lIToENIY 7 TU TEAULALAILAINLBEAVDIZIUKHY
WiEN9eARalasuN1INTIEeURt1NaLld BAnNowriNgs GROUT MORTAR lagnuuruman §5udng
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whesrinhuuueanoanansiing seduauatades 33n1sfaks ANCHOR BOLTS 09571
ABUNTATUYBLARLEU LAUDTAINTAIVANNITNBATIINBUVINITNBAT I NOUINIVIBAIUY
CONCRETE PIERS 9zsiadlvinaunindengliioundt 7 1u Lazageaiin1snTIaaeuseauves
BASE PLATE 8nas deunnsioyndu

199¢1% (MORTAR) filtlun158m30gnseninegIuuiuman (BASE PLATE) fugiu
AaUN3H (CONCRETE PIER) Tlddnandiunanvosyudiuus: n51e = 1:3 lngUSunauasnaunie
ansuedlifunad (NON SHRINKAGE COMPOUND) Tusinsidauiiuismenantvunliuazlsisuainy
Fiugeunnimnsauaunisieang dillduauasdodaininnii 0.5 vesdundlagimin e
fumarveaeddnfazdoameingAuautl resgrutanvesyufiuud-vise-ih ssfeadulunu
unsgunszyllunned 7

11.9.2 §IUABUNIATUYIBLIIAUAN

H3uienmhmadsunlashumisesgunnasuniniusie andladmualiluwuy
Naa319 (Wuu PLAN wag PROFILE) ﬁgﬂ‘ﬁLﬁ@IﬁﬁT’lLLMﬂQﬂJ@QiWUi’]ﬂﬂ@Uﬂ%G}%’UﬁE} fAuwmnay
fugfivszina lagszezszninaqudnatsveagiuaeunin azdedliunnninilessyliluuuy
1y MeigTussdondsuuuuiansdideiumisdul auonsuiauindanunauuLa
ousnundanu ieveeysiRnouvinisieains

eazdendu q Wiiduluauissylilwhde 11.9.1

waneg N5gaNeidslds LK LREn 019avinendnfndsd siududes
sesfnse Fdlailfsuunumdnidiosy uazdesgaueiinsligiunou 14 Su fsvhnmeaounseduin
YDIWIOLNAN

11.10 N15N9851991AISABUNINDARSIVIBLWAAN (CONCRETE ANCHOR BLOCK)

91A3ABUNIRDRRTMaImAN azeaiauTnaviase (MITER BENDS) #3onsauinaiive
WA NuneaneunIaEiIIMAN uaznundsluvazdesdaviamiingnllunned 7
FaffFuinenafiniinlvg (DUMP ROCKS) vunn 20-30 wwufituns asly wsilsitiu 40%lngU3anns
aounan Weliduairaiausluilenoursnuasiivoressmnesouiivlng litesndn 10 wufums
wavdegvinsnuanasulivesndt 10 wuRuasiie neumasuniniwieds sxdeinnisiu
awderlitundusuundonounin uaznsaaousriuuasuvasviesassindlignae
muitimualil3lunuudeaiadeneumasuninadutuy uaziflomaouniaiasaieuiosuda
whewmmIdeusTiuLazIulednatritlingn n Bes senanuuvedidesnis

11.11 n15YARUsaMUIYia saessunei wazn1snauilevie

1% v

NS UINNLABITAYININLUIVDIVIDAIUBUUNBAS1Y ALVINSLAUVDINUAULABALLDEA

Y
1

\ievinsynsesguurielilamuiuuneasne naenIuLwITessEuIen
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N9YRTeILLIBLALIOITEUIBT TR PENSTOCK Tiiasasuuasie (TRENCH) wagsedu
AUTDINULUUADATIN AIUAIALDELIVDINUTBIILADIANLAIFA TIAIIUAIALBEIMIULUUNBET1
fifusesveauuavieliganiaszuretn (DRAIN DITCH) mn 1 szeyliifiu 30 was asfosnses
szunetoanluaindesyio (TRENCH) 110 uazkuanevessesszuiinfiasyausneentiain
sewieliieglunaefidavesimnimuaunisnoatns dmsuAuiivdennnsyauuisemisasses
theenlufislinsansoavie TnedlfAugnauuaztnvslnanduasgiomie (TRENCH) 3n

11.12 n15Ansa AR VENT PIPE

AIR VENT PIPE finfisun PENSTOCK snauiiseylluiuy matangguuvie PENSTOCK 130
B v oA = < aaA a o °
INTAKE PIPE azfasldinIasilonalnziawnanig ueanuin1uveuiinnzagdoavinaiuazen
waLdMEaN M8 USUNBAUTA F992LTBURDN® AIR VENT PIPE 191U PENSTOCK %38 INTAKE
PIPE dquda19 90° agliuuindssevsaiousaniuile

11.13 muaﬂé]’g\wiam?iml,az PIPE SUPPORT

11.13.1 Ml

NuNWiomEniiresenuane1AIsAounIng U asdesstinsySaiiltaausey
MnMsdeuvievhdunseroninsreunin Lissnmsvenefesiefieauieu vieviedise
msnavilsiuildfnduaiatouiesds msastiostudiviosenisaquyio (INSULATION) 91
9 unnY9IUTIHINIA N1TIWUIV BANUUUN 085 19az A BslsiTo81d BaviamuAINENYe
(LONGITUDINAL WELDING) aejahuuuvesvislagsigs 45°+ 5 fuuuins vieusavviouiirietansidn
miuazdedlilisesidounuuusnsioru msndiaduiuly Tagliegmunssin vsesiugm 90
"+ 10 Fafuuaziu nshwienaienlitstenoatne deamlivueusesiuliogganiniuiu
wdossiinsy Tadlidndoulinmeuenideme wagmmatesfuiilidsanusnidrlunmelusasie
uananidsimeiedoudu

¥V 4
% 1 1 o

11.13.2 mMsinAviadeirSuussnugs (PENSTOCK)

nshasavioduifunsstugeasildveuloldyasome (TRENCH) feasrsoransinnds
VowazgIUABUNINTUTBIET T UTREUAINITUNVOMANAII NANKILILUUNBES 199 2R DY
anusyiaseTaliviouavdindouiodevneld uonaniazdesdailasiadredansn dwduvie
MINRLITTAU Lazdnsuianseivievasideunetatsviowdimie iy miamé?wmvia (SADDLE)
wpadliaudnasvesgIuvie LLamusJﬂmqﬁuaammmumaﬂ (BASE PLATE) UUgIUABUNTASUYID
(CONCRETE PIER) asﬂu'ﬁva zAanansnen uaﬂmﬂumuwam’]wu%mu,mumam] fladluuainiy
naeARan “uAnRe SUPPORT FRAME (§13) sznsevild nmendsanldvinnsindeuasnid
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ABUBNYOLE? Ut 11.6.4(3) 01 94n15Anfa GUIDE BAR wag SUPPORT FRAME 2¢# 4
seilnsyTuianiuteeing (GAP) TlamudlalAluwuunaass

11.13.3 MSAARAYIDANTNSULSIAUARY (LOW PRESSURE STEEL PIPE)

Yo Y

HSUigazAawinisd1sranuviedatn smuiissylilunuuneasinsudniiunisneasng

Y
o ¥

et sudnsenaverdsunlasudlowuiviodsilu aindidvualilusuunoadrafy el
mnzaufuanmivsema uaziionnuagmnlunsneaiiwesFuidaeliuinasdeading
Al wasdouluy lauedon s mdanunauuLazeysnnd sy iseysifneuriinis
noasauvuulaulmidl warazdeaiulunumasgiumsmeviefiszylilunuudeaths mseduves
viefini3uduLazaagavne asdoavinduiissylilunuudeairady

11.13.3.1 viamansfunsunin

'
aaa

szRounaounInvalilanudanuanslilubuunaasns n3enuniAmINgAIuANNIS

1% '
o

foafeivun newnwierSuinszdenhmsutsliiunmdsuse uasilmseduiignsosneuudn
Fethvielunsuurduiy §¥uiaedondslifimnsmuaunity wovnisn saaasunm
SEUTel NouYNITMARUNIAkaZIzA oIk b lMiSuTes muAILULIY09TAINTAIUANNIT
foa¥s mamasunInazdeddiaionvglvineuninadluiistisauazsouq vielnsliiAnagngu
dietesiulsliveaseiuilemnnamasurin {iuinedeswsvisliuudomasuninfuviouds
aSaliitiosndn 7 4u Suhnsundnfuseunsuniaviuvie mufiszylilunuuneaiie

11.13.3.2 vioilsldau

Aovdsanimsyeiusemiond fuinsezdesitsiutiagn sesduvielnliuun
syfunavALaInssmuLuuLasldamsUTave snsdentameviesetiu T udansni svaeu
fropanidlosuideuse nunsiesesduldvie nieldiasunIaneusesiiuvieaiands s
9UNIalvamANaNNAILLUIKUUABES 199 ABInTEYiem N szdinsyisliliiouazdindauve
Fomuld neluvieasdesarenn Usrandsanusnaule

11.13.3.3 ViowilaseAuAudl PIPE SUPPORT 5895V

msfindaionenssildradleneatuguneuninfuriaiaiadsutesuds maiwiominas
MILLUILUUR A adaensyindaseusesiase s Tliveuavdindouviadomelduenain
srfoadarhlasiadadinsn dmsusessurienuuwl seauazdmsuianieiave vausserad
Fefuguerinuusuukumin wdouvaivaaonfiant niufiads SUPPORT FRAME (81il)
sznseld mendannldvinnisiadeunasnanieusnvienude 11.64 (3) uduade efsnsands
GUIDE BAR wa SUPPORT FRAME azfiasszsinsziatasing (GAP) ldmuuuudismunls
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11.14 na1sgauuwyd (REPAIRS)

AUNANAA ﬂ?ﬂﬁJUﬂWf@W@ﬂ%ﬂﬂ’W‘ﬁﬂ%ﬁ’]EJﬁLﬁm]’]ﬂﬂ’ﬁ{fﬂﬁ’]GUéNg%U{fN Faimns
muAuMsAoaiaiuin wodvdesusuAluls fFuiadedudenurulnainulildnasmudud
pausureImnIAuANInoass Tasaldaelunsdounsut iuiisasdondudy vinveu
faAu nuideuazdomengudavhnudouliiinsdeuusutiosfigansdiiivunvessosieude
Enninuundi dmualililuwuunoaths (UNDERCUT) videiigaunnses azdosinnisdonuss
AUUINIFIUVBI ASME - SECTION VIII PARA. UW-38

Tunsaififisessmiuuivesgunsalnuvieman enfiusesvssy 590511 5989103
Jusn v3esesiilosannisvinedemune Feiamdnainialansesnin 2 uu. agdessinis
geuumy nen1stasessmileandenouli wdiudounentiusessmiiiug udFeiadieindes
Futaliifnauodouiuuiuilanzdun

nsteuusudenslifude dnfndniiiusessmioaniu sosdnaedosdidinlfaves
Saillaitfosandn 62 uu. Wdmwesianasldndvsennn nstnalsissinggds waslesiudlviin
arusziudolavgassuinafdaindeunnniamiufougaiuly ldeugyeliliisnns
viaeuazaeseAISaunTIUI NN send i

MsgoNlTLUAGoULAT AT IgUNTIeImANAITgaIdEY 1osarnnsvudende
AnanmsdarimesiFudidulsany fiuimgdesdansdouusaliizouiesauduinelaves
AFINTAIUANNITADAI

sudonueuuilunaiden uundeuduazdoswgnisizoonuiuilotan (BASE METAL)
Feoreuiaazannsavinadonudlalils dedeuudloudn azdeshnmsmsaaeuseds LIQUID
PENETRATION INSPECTION

11.15 n1sasIadaunaznagay (INSPECTION AND TESTING) gunsalviawndn

11.15.1 a1 (GENERAL)

nsnTIdeuLasnadaugUnsaiviowdn asfesdaviianelulsanunangunsaiveman
uazfiuinalassnsioains msmsreaeunsnangUnsaliilsanu FFuiredessnemiuaznin
uaglinusuileriudnTaaounu (INSPECTOR) NN il i Imasunaunulay sy snEwa 1w
dlunaaeuian uarmmangUnsallulssnuy nassaudanienarsnieliseasidonsiieg 1
{n519a0UR 0sMINIUA Bt UL I lUTnse s navaeuy fSunadiluinis
naaouldmaennailssnuidsdngunsaley

msnaaeugUnsaliduniinvesisudraasdosdminmaasy eliuiladngunsal
nnd uannsaldauldouldinuingussasduosnudug aqldaelunsmaaeugunsalieg
fsuiadudoeniesiiu
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A5 U999 DA ULAUNUNISHARGUNTAIVIBIWAN LaAImAUANISWALSZEEIANTBINTT
ﬂﬁﬁ’amul,wiaz%y’umawuaqmswﬁm muluszzian 30 Tu Mé’amﬂ@:%’uﬁwaamﬂué’mzmjﬁmmuﬁ
uuuauemeg eyazdeUsznouse wuuiilddmiundngunsal (SHOP DRAWINGS) way
easdunieiuian msudn mandounasnid nMInTadey wasnaasugUnsalilsany 383
yudsgunsaliislasinis iesdng invesdleldlunsudnuaraudgunsnl

uHUMSAAR SunzTAaaUgUNIAI T ATINTUARMIIERINUANT LAY T¥EZIIAY89N3
Ui TRz uneu f3uinsedosdweuununui s mdsnunaunuarey g
n¥snunuamtegaios 30 Su foumsEunuiadaiasems

unusuiana1ated il ATURAING IUVAL UL YT NENA 1Y eI TUYEY
violi melu 14 Suvdaniildsuenansangiudie

AOUSUNIHAANISIAG DULATNE NSATIRABU-YIAADY Wazn1suudagUnsalvialndn
Asuisaioudsanesmuanisfiuiusuresmasiiiunudunowiug 3nads Wiimnsenuaums
roasmsuliumsaisii eghailos 2 e eTRmnsmueumsneaiaeelfssunisidis
MINTIAAOU

wuuUkUa (SHOP DRAWINGS) a3 uldlunisudna Unsalviawmd nenag a1figu
wuuulauusiuravessiumanioushudurie uwuwaunssssunuadonvousumanuuuuay
NMSARREaMAN wuukUauKan EXPANSION JOINTS, viad® (MITER BENDS) 418 WU ULayIsN1s
wiensneviaveseiesinsna insesleflldlumandnvinuesianilindn ideswlolunsnsaasy
uazvnasugUnInivslulssuuasilasans viavesd uaranaindeu Finawieunudeunsidon
uazynd viinvesannideumaiiuinwaaidon man axdesuANTiILTEUNNIMNIAUALINNG
noadradsnoususidumaynada uasfausiinsiaundanuawuareydnendsnuagli
AnuumeuRIna 1L fiudaissnsiesiufinreutemainnulildamuimuavesenansi

nsaTRdeULaznadaugUnIaiviemannnd ul uminfves] Yudanedaadniilaed
An529aeuveIR SUTNNeY Sauduimnsmuaunsneasaluneus iy wnassIuTIumMaiu
eazidavesnsnTIdeULarIaaeuUlssuIrdasddliiUImnsmuaNnsieaiad L 2 4n
yng enfimduieisaning

11.15.2 N15AS298URAZNAFIUNLI91U

(1) gunsaiewdniuussfuiuazas Seazfesnmauuasnndeuilssnudel

(n) syREsvanmuazaunwesianianlindngunsaiviewdn frsiaaeuei
pIIRgANIMAIEAEM HieregienasiuTenasgunsHAnvasTaganlssunAaTanug s
A5udnadavanldanunsensivguiiavedansaieusenieln (SPARK TEST) smenisldaeiudamu
seneimesAinusiegeies 500 wn/und Failangluifuasaindlainindn Yszmellves
wiSnwilen (MILD STEEL) azifiuduissnmefimiessn uvnssilsnuanieudon vasanadie
anAsuenINiRmnImuANnsoais enalisuishnmameseuanautRvestaniiug drasde
AN NURITER
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@) nvedeuniasiaen vinvenedendon 33madeu wazifleviadeon aia
LA ULIAYBIAINLT BTNz AN U

(M) nsesvdeuIinsessuLudeunsauare1LwIdon AzfasUsAann
&ty & 9150 Yty 1h wardue nsurnveulanedmsunuasesuiy (BUTT) Wuuses wazn1siiu
SYHEUIWRWULLILT oY d2ua1e (ROOT OPENING) lwewmisngfuaumuiwedusiy nsld
wulansthinUsn Ui und e sesRevesuouR T ULUUSeY

@) N1IATIAOUIUIAVBINITLE DUABAAT LAZANINVDINUILT BU 0171101
FOUUANS T ﬂﬁlf?‘iam:’mij%awqu mmgu&uamu'al,%au WEoUs SLAG Hlaag

(1) NISNAABULUILT DR 2818 1uNTNEY (LIQUID PENERATION INSPECTION)
vila DYE PENETRANT gunsaiviawmdniléviinisidenudmniuasdeshnmannaoudaeist 35
neaeutuLsnliATIare ARl Rt (CLEANER) auazenfsAnntandun uis
Sdldvhenunsnduviia DYE PENERANT aslduufitvesauieulnenaonuun wdildesiialidn
sauznis e unsndudiluausesdn udrdwhanuaverndaetien CLEANER 8nass ials
wfmthauuisainiuds Sustelunuituseans DEVELOPER fagnugaunnsowsing 4 fintuld

@) ssdeuinvuievesgunsaiviowin livinisnsisaeuinvuiavesgunsalvie
WA WY AUV LdURIAugnans duseus anuelilduwin auwuuneasns laedifiin
auaa1andeufivensulsauiitmualililute 11.16 naonsunsrsdeuRneuiionnasiinen
Anuunnsesdumeluvagndngunsaineunisinluindouuasa

() mwaaummagmmaqﬂaqﬂﬂiaiviaﬁgamauaﬂ wazlufivhauazeindieds
WUl ansensawinman TiR8velanendaainyimnuazenuLa 9 a9l Adnsany
SWEDISH STANDARD SA 2.5 (@iuHutisudusznau)

(4) aneaounuaTAvesianiiazlfindouuazma

(@) ATIRERUNSIARIULAZIE MasnauAsaslofildlunismd

(fy) M3IADUANUNUIVEE T g ousi @l nuda #2835 PINHOLE TEST via
mevonuarelunsazduredisvusliidlude 11.6

() aveaouuliimsgouumuuAly

(1) 9329@PUITNTANTUNUNTVUES

(§) fRAOULNVOIIBLENIe (MITER BENDS)

11.15.3 A15AS6DULAZNATDUNTATING

(1) qunsaiviewdn eazfesnmaaeuuasnnaeuilassnsdeil
(n) msvaeUaAnINTEIRUNIalviaman AendiaInN1sTLEIINlsnuIglaTINTg
Hunisnsadeuruinvesenarnsaanwiaviefideu wasmdlifaniely  uaznisuandas
aem mndlslademenseunnsesfsuinasdessusiiunmsdouusy viedam wl
(@) AsvaeUIBMsvuievio MnUnaTnAUeilasinsluSausnaeneaiie
lnglailvivielauaudeme
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(A) MTIVABUTELAUNULLITOMD LATUUIAYBITIYID NABAIUSEAUVDY BASE
PLATE Tldvunauazseaumudismualilunuuneads

@) aseaeunsTlsuianssessurieliiisane dmsunsmseuLNYe
AADATLALLT IS wBITii AT 16 e

@) n5RdeUITNISTUENeTIDasluUanedd e InedllivialinainuLdeune

@) nsrdeunsTuiadvielitunsiaunisien waznsrvdeunwITERuolile
AULUUNDEAT

(¥) PREpUMINTsliLLI oA mENYewsegdULTa e warliuTen
Aueviausarvieuaduiulddaidunuife iy

@) fI9deUNIIYANETe LU eNdauUnISTe

(21) ATIEeUTerNTRaiafivs@eut me iy Ihianuiaviduiidmunlsly
WUUNDESN

() avaeulanglznuinuluresdvensisessevieiiasidousai

(1) #»352980U VWA AuTY NMsAUSnwaIndeuy azadinesaniien
) ATI9EeUANIMYBIaINARsUMseNlR T AL iU

) AsEeUdTden n1endinnfiieuasaudilivhauazeinuuion M3139)
PNAVOILUNTON LazRvesuTensgaum gvndyaunnsadlivinnsgeulsuviug

() ATIVEBULUITRUAETNEUNSNTUALAENSATIRdEURTS Y

() ATIREDUMINANLEEDRRYioneuNMSMATesY USnadeusevieddaeiy

() ATIIEBUNNTMATEIRLUS AT AW

(A) AT29dUNNTYNANAYDINRIYIBNBUBNYIeTInLn AaBALLIiERBuYINNS
WU wavmaneusnveluauny dwiurefidudaiuennie

() A5IEPUNSIAREULAEIEVBIMEN auiidvualilude 11.6 urazdy way
ASIAEOUANNAUIYDIETNGES PINHOLE TEST

() MTIVFOUNIITVINGIY NISUADANIIELHYID WazN1SaNUASARLENYIBaudISEAU
AULAL

(1) ATI9FUIIUABUNIAEARNS 97D (CONCRETE ANCHOR BLOCK) A1u#1 948
(MITER BEND) #in99 Tviagllusiuvia uagluuiamuuuuneasne avidaauwl uagseauvesany
viovsansinsvewiase newhmsdeusetuse

(2) gUnsaiviomAnTuusedugs (PENSTOCK) agdesvimsnadouusssiuun (HYDROSTATIC
PRESSURE) Wisfinannfinaniliudslude (1) msveaeuussiuii Tnsevinasnainuenvee
PENSTOCK 91n81a15viodstinvinetdouiis POWER HOUSE Aousinn1snadeuussfuiinfilasens
ASUANREsauauels waswuumsvaaeuliimnsaiuay n1sneadalansiualmiiegatey 30
T uaﬂmﬂﬁﬁ%'ué’ﬂwzéfaq%’mﬁwaaﬂLLUU LAZAMINMTUINTDILRAAN N30IATOUTIBMEN
(BULKHEAD) d1w$udnUaneviotvdnunsnnaounsesuin Lasass eadnoennendainiasanis
NAABULAD

nMsvngeULsITuL ssnsyinlddeiiaviewdn (PENSTOCK) I8Andauasidousefuiada
WUALE? MABAAIILBIINITEUU Maenau CONCRETE ANCHOR BLOCKS, PIPE SUPPORTS
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I¢neatauazinduataisouosuds orrsaounInUsenounuvio PENSTOCK adasiionylaitoy
n1 28 $u efidlunsmasounssiuih fiudsedosinuuarinviinistestummdeens
YAAEUNT W SIFUNAFDUGINTILTIT UL UNNSAIUINBENLUY 01Tk YNSRI
sossuriaimannuganieg fdiuauns viemuifimnsmugunisroasrafesnislidaindu
Tneaeuusauihlifnussiuiogedng aufussturenineluriefivareviovasa
sanneuit1 POWER HOUSE fusaduliitianndn 1.5 viwes Static Head wdalwaaussduii
naaeuliifunatediaios 1 ¥alus udisinnsnsnaeusessimuiviomannasauu f1mn
ATINUTEsINNLLIYe fiudiardesiurnnsdenueniud uagshnsmeaeulnstaunanis
naaeuiiuiinelaveimnsmurunsieaing
wndnsdionazindsdnsnafililunmaaounssiuinluriemsn ey wdesguiiniiu
LazsrUIgNeanIINYie InTesdnuswut ol trussiu maaSutiostue Taswadethnem
Surlewdnuaevadeunsafun n1sAnRe MIneaULIITULY 3Ty MABATLNITE BnDY

v
a Yo o Y

lassadatansn Weasedunisveaeu Alddnglunisnageunssiuing {iuiradudeenies
Vg

alla mudevigenainainmsvedeunsssiud Augunsalviewan J5udnazdendu

Y

dsuRavaulun1stonLsNvIadnvinlny ImEJﬁ%u%’wﬁ]uﬁaamiﬂ%ahaﬁaﬁu
11.15.4 P15AUTIPAZIDIAUTDUNTATINS

f3udagiosdanh Wunsasdenvesnahnudouivmailasms nuedeusnuien
sastsenud oudi i dufseufuresimnsmuaunisneadns uarnisdounsued suniafv
seasBeanmavhaumanasfenhuuuredy uanshumisesnudouusazusis viavesnudon
yuuazwiavesaInden anmenmazinsientuinvesseadia (ROOT OPENING) 483N
Heuderuiu Hamsvaaeui LB unInTavesTenidon naeaauIBELTINUNTUANIRsDY
NUTBLUAAZYN LATNTTOLUTLIAUNNIBIAN 7

B9 2 90 vessgazdeanmsinvhauidenliud axdesddiimnsmunumsneaiis
v 01fing viieoaiinini wandlaiatadunudeutvuereugUnsaiemdniidnrillasenis
u& fSuinsdomununeandeavormudemimuaduiaiidusiaudweuliimnsauey
nuBnasa

11.15.5 1U1INIATIVEDUITUYRIAINIAIUANNTADATI

nsmsIeEeUNaNUR davilaeg Ui Imnsmugumsteains vis ofunuveanssaun
NESIUNAUTIULAZ AU NENEIY 9199 s unUsNe WieuINEIL BeraTesnIInTIRdeULAY
neaeulinunsnageu Wisvuavesgunsaivowmanllldvuin AaRuninAiidavesmuianais
Tumsrdasnsudiivuelsililude 1114 fFuiazdesinnsteuumuilwagiunmaaeundsan
MIteuLIULT 3Rl
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11.16 WARAMUAAIAAEDUIIBIINN1INARTIBaNSUlE (TOLERANCES)

v A

(1) AULANAIVDIAINNYIIEUTOUIS (CIRCUMFERENTIAL) Y89viaviouLienniy 1a7
Uanesisansing avdasiinlilannnin 0.25% vesmnuen @useuviedimmunlilunuy
(2) AUWANG19BIAINEINEUTEUI (CRCUMFERENTIAL) v83vie 2 viou 7 9za
Feureriu Safivaevesssieiinliinnnii 0.10% vesmuemduseuefismualiluwuy
(3) AINUUANFNNYRIAIHENHUNAUENA1YID TAAINveULLINS Tt INvaYIBULAaY
vieu azdedliinnnin 0.05% vesdushaudnanasvieimmuslyinamuy
@) PRALAEUYRINSIRELLLAE ey axdaslilinnnindifeunlasolui
(N)  SULMVBINSVUADUNLLUEN (ROOT OPENING OF BUTT JOINT) + 1.0 %13..
() IOWUVBINIVUABUNUIMAN (GROOVE ANGLE OF BUTT JOINT) +5 DEGREES
(A) AULWA DUTVOILH LA N7 Uru v uTuLWISIU (OFFSET OF BUTT JOINT)
AzAeliunnIT 2 .
(1) YosinesEminausumanaesiuisndoustuiu (LAP JOINT) axdaslaiinnndn 1
. dmsunsileuwuy FILLET WELD
(@) tovhssgrinstunuihusetuindusmainviedes (TJOINT OR SHEWED
T-JOINTS) Fasliitnnnin 2 uy. dmsun1si@euwuy FILLET WELD wazaunvasndnidouazdos
RUAUYLNAVDITD IR
@) nsdeuvesuuy FILLET gmaq?gmu Fevhandaiu (SHEWED J-JOINT) ALY
U 2zdiedliifin 135 osm uazyuwauazsedlitesni 60 awm
(@) ANUETBMUITeULUU FILLET WELD azfadhitonnit 4 wiwewwadoud
MUUALA
(@) M3@eu FILLET WELD wuuliuszezvinedu (INTERMITTENT FILLET WELD) A
grvedenasdeslitosnit 4 whweswaiden wisliteunin 38 uu,

(5) PINARIALAZDUYBINTAARY PIPE SUPPORT ﬁ;m@uéﬂmwaa SADDLE 1igaiuusen
NAUINANYRY BASE PLATE lakiiAu 10 wuyl. 9oe3ne ALIGNMENT GUIDE laifiu + 0.50 .
(6) AnuAMALAADUYBIMIHARAYsD (MITER BEND) Iilaiifiu + 0.50 asm
) ALY EXPANSION JOINT + 5 a3,
(8) srarANENITENINAUINA1Y CONCRETE PIER Halaliiiu + 10 .
) ANUAUIVBIMTAROURAEVINANALA LAY 5%

11.17  A19%i1 WET TAP

Juinsifldinsediorhnsdeudediuuusiolnl (Reroute) itodwinlugigadulnefidd
ihlneaglurenasnia

reufiazinsianzyieliiovh Wet Tap §5uineadosdaununy wazismnasnudanioy
guUnsal yaansideudemdiungfuiiam wuu Drawing mvihaulindeuausveaniiuren
MnimnsauguMsieadisiouiudiuns wazviinisnsreaeuvieifufiothdeyadiliainnig
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psnaeulUlilumseenuuugunsaline dwsududlililvainlfidedomsiriafiowdsuniedia
wvielf Aeuinmsavedeaddiinaznssunsnsansiietedmugunuvesitinmuiie
fuseanuSwenhlue anwduih Shsnslvaiivexlils Tnelideufoauazsndunisdonan
srifasyiaflonudasnduegaasnin

lun1sia1evieayld Tapping machine @ wmsulangsvuiatng wagld Drilling Machine dwsu
WIggINIMENUIENIM 1/2.789 47 gUnsaiTapping machine 9gUs¥nousae Ladder & Platform,
Hydraulic Piping, Skid, Connecting Hoses, Power Unit, 2-Stage Drive Motors, Feed Motor, Pressure
Balance System Tnefnds Sandwich Valve 1139 Isolate Valve Lﬁaﬂwﬂmmﬂﬂ/lﬂﬂﬁﬂLﬁﬁﬂéjvia Bypass
vieanaldifietostuthireenanvievnsvhmsfindagunsalsa ity wiuvau Wudu

11.17.1 A1SMEIUNIEHT (Tapping Sleeve)
1) Aasaudanaly
ANUNIHIUTENBUMETUAIUY 2 TU UunUsenaunalenuy tngldadnindeinazudu
a @ o A r: 1 a o LY =] @ [} ’.f =
wnagndusin Judiuninuusenauiufsalusinuenesesnuingy

2) an
(4 o < = . & [ < 1 =
FAUNNINIRBIVNINUAANLUULD ( Mild steel) savIaINaniaalnien

UziiugnssiosflnaanUAniuuinsgiu JIS K 6353, Class Ill, 31109 Hs 60 +5 %30
BS 2494, A11uTa (IRHD) 56-65 #3ax1n3gIuduiliieuwi

Y a a v & @ a o v < = = wa
adnindenavuluindgideaduiuuimnmasuyiaiewmannilyd dnuaudiniy
UINTFIU UON.171 FUAMAMN 4.6 1138 ASTM A 307, Grade B wavyusiedinzd lagisquiou

3)  NISYAABUAINUAULN
Y ' o 9§ A o 0 & Y |
ANUNIHIADINIUNITNAFDUANUAULINAMUNY 15 N/ [Wunatlitesnin 15
U7 Taglafinnssqdy

4) AMAIMIIUVES (Workmanship)
fufauneEnvaedeuiguusmINgngu (Blowholes) 588317 AU %38 508
° ad Y a v A . A ° a v '
Amidug Mudilvldnisienya (Are Welding) tedauseesmildanand

5) msideuianiglulaznigusn
(N) NTLAFDUNNBUDN RINIBUDNVBIAIUNNHNIFDUATOUMEY non-bleeding type
Y a A A v R ' v I3
coal-tar epoxy lilganununiaadeuleniilitesnin 200 luasou wazazaoaudu
dunivisedun BeiadlasunsoudRaNANENIIUNIINTIINTINUTBEAIUANIIY
YDIFINNN
(@) mardeuneluRingluresaunisiifesadousiy liquid epoxy Blnlidl
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dunaNved coal-tar IAnaNURnNLINTFIL AWWA C 210 Tildanumuniandeudiewnlivdes
1 200 luaseu wazassealudihviediu Jesedldsuniseylifainauznssunismsansdn
VIORAIUANITUVDILINNN

6) MIvLATEIINY
aumsknedesdisnyieintomuaduiyuinneuen Gl
- JovizesnustovesnanuTelresununisi
- YWIATEY
- anusuldanu (Working Pressure) : 10 kg/cm?
- mnelavsu (Lot) uaruievud indrsesnusvidesiasla’ finaiznssumsngia

N39O AIUANIUVBIE I IUTOU
11.18  M3IUTIIUNULAEATTIBIRY

(1) sewdn Sausmaemadudminlumissaueniunsaui fusluwuuvie
muimnssuAUALNMsRoaiaiuaums msieduarielinmumademheinnadudyan loe
a8l 60 %easindenae lodsiauduasafisaniuiineatne uag 40 %uessAdevtiy
Slefinds ndeud uaznadeuvie udnase Tneswaldanelumsdamve Auds Ardsenoufings
LAZVIAAOUNISITUNALIITY ANARDUE uardug uuduasa matanuvewdn aeinrderuin
DU ueIsInaIgUINa1eviaman

() uiewEnse MewEnanuuin uasviewdnuen Jausmanududunumansaly
mieyavIovieun i fusluluuvienuiiemnssuemuaunsnoai g msdngiuay
Pelnusmdemieiinnadludyan Tnegwuleli 60 %uessasonmie deddunuuduade
feanuiineadns uay 40 %esAsenay Wofnd 1doUd wasnndeuTuuLEIESe Taesan
Anldnelumsinmunu dwuds AUszneuindauaznadey AuARoUE wazaug suudEse

(3)  wdndauarsesiuvie TiinuTinamuduunumnyalumisgaviouimnui
Avusluluuvedmnsmununsioadaiiuauns Fasznousie nulseneumdndauazsesiu
vio Mg Nuda Weu nds nuedeud auiiszyluiuy mstieRuazsiefulvimunesenae
fianadludaya Lﬁamumﬁﬂﬁmmzﬁm%’wiaLm'azLmaLa%aﬁsm%faagﬂéfaqmmwu lngsuendan A1
Juds AustUsEneURngs AREeud uaraus auudasa

(@ nusesseviaiiovsns T iausinurududunusmnsulumieyavi e
AvusluluuvE elmnsmugumsieaiaiuanns JsUsznousieg sulseneumandnsesseve
nudin 1eu ndls undeud uazgunsalfavie aufiszyluuuy msdnefuazdteRulimunaise
miefinnadhudoan Lﬁamusaw\'avial,wiazLLmLa%L%'sm%faagﬂéfaqmmLLUU lasIuATIan ANTUES
AusaUsznouRnnT AuAReU uardug auudueEse

(5) 11 AR VENT PIPE Wiausanmnuidutunusansslumbsuavioudsnudi e
Tuwuunioimnsmuaunsneadiaiiuauas SsUsznoudae NufaResyuIseIMeA U]
e Wew nds uedeud mufiszyluiuy mssefuarseiulinusmademisefinnasly
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o

foya Wonufindaviossuisenniadl PENSTOCK wiasuwiaiasafeuiosgniasmuuun s
Yain Auds AussvnouRinds Auedeud uazdug aunduase

(6) U MECHANICAL COUPLING T¥aussnammuutunumnsailumieyaniours
i musluurieimnsmunumsneadaiuauans Seiadmdautunuienisluens Tag
fnsta s Wen nds nuedoud mufiszyluuuy madeiuasedulimunadenheiinnag
Ty denufndwieneluenaauduadadouiesgniosnunuy Tnesiuatan Avuds Ause
Usznaufinds Andeud uavaun suudaate
(7) 1u DISMANTLING JOINT Wiauanasnuduusmumnslumieyaviousismaii

d
g

vusluwuriedmnsmuaumInoaitaiuaums feisdamdeutunuioniglueims lnefaks
Uszneu din \Weu nds Tulin nuedeud mufiszyluiuy maseiuazdrefulinamaseniied
Anadludaya Lﬁamuamé?wiama‘l‘ummsLLé’Mﬁ%L’%&JU%@&Qﬂéfaqmmwu lpesiuAian Arvuds
AusIUsEnouRaERnie ALAROUR uavBun Fuudase

(8) 97U MANHOLE Tsfinusinanudufunumnsulumheyaviouvisnnud dwualy
wuweimnsmunsnsreasafiuauns Saakmioutunue Tnefnds Useneu e Weu nds
FuBa euedeud muiszylunuy mstieiuazseiulinunademisefinnadudygn Wenu
AnsaviouduasaFousosgniesmuiuy Taesamarian Avuds Ausszneuuasinis Aiadoud
LAZBUY ULEIES

(9) 91U Wet Tapping iﬁfmﬂ%mmmuLf]u%umummmﬂwﬂaww‘%auﬁqmuﬁﬁmum
Tunuurdedmnsmuauniseadiadiuaunis Ssusznaudae sufase mufiseyluiuy 1391edu
srredulimusaseniieiinnadhudyan Lﬁ'aamﬁﬂéjﬂLwiazlmm%m%w%’aagﬂé’aﬂmmwu
Tneawantan Amuds Aussznaufinda Aadouduasiug auudiade
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nuAd 12
Unaa31991A13AUAN NVINNT3
(BUILDING CONSTRUCTION)

12.1  nsmseuaaIun

UShauagyinisneaine A udnennsenanuilagusuiug wu n1sansdl yane Man
51Nkl oy srensuFliislssasdeanliiseuoy ussmaslidesnisiivudnglung s usng
APINIAUANNISAOAT LML LA

12.2 NIIYARFUITUIN

N13YARUNANZIUIIN } TUT R Bsyanuna Ul vwialng N1V INA UFIUTIN
fismualuuuuyszana 0.30 u. lesey viemuiiimnsmuauneatafiuaumsiaiifioagen
uAmssalfuuumaouningiumn binvaudesyalimeoanidedosfuiuisiuiiyatuanduas
soswudelunas iiinmInueurguauAUTEBLIUIMSIRIVRIRY

12.3  ulpsedsng

12.3.1 ADUNIALESULAAN

a1 lunugiusin @ A Al grusesiuvie 1l esduialii gruldermsuarses
manenda Tanililunueouninadumin Ussnoudae Yudiuusd vie n3aa nane win 1 14
wuu udu auie Aaunw 3nsienu waznsessaeulidulunadefvualumined 7 - e
ADLNTA

fdswesneunInLEImA Mt nvaeuda 28 Tu desfunsinaldlitosninfidvualily
wuurieads TasmanauimeaesgUnsnszuenuin & 6 H1 g9 12 i

nsnenkUUTEeRsuNie axnenliuuundensuniauarlyl mdulddedieldsreziaan
nimnmavdeneunimasuuSeuosudn lideentwaiiwual i

- Ut EILaT AN Wuan 2 Ju
- ldwuuieseu Wuan 21 Ju
- lsfwuuldu (SLAB) WWuan 21 u

v aX

I = = A aa Y 2 oA v v o § va v o & v 3 1%
NSUNABUNTA LilBARUNIANAIMTLTRLAT Agdow ity uiuiunlildinsaly
Jundulnonaen waviileneaiuunassiuiisesnudy Wldnsvasutuyuiiunagull wieauns
Aeannuibinsraeulenyuegiavaidunaifadenulivesndn 14 Tu druiiunliiAufuuus
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(M) Fdnustetnenuuuy
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mredgly iuunvesniogniuliiussdy manedglidulunudermuslumned ns
insesavdosminaueuazyeuiesaziosuunay drunmmaliidulumuteimuariinueuaudls
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(BUILDING CONSTRUCTION)

12.11 N1590USUIUIULAZNIINYNY

(1) awemslssli waznuemsemuaudug Savsinanudumhemuiisyyluluuds
USinamuuassmmaTeazdennuiissyluuuissneudemiaseieins auniuasi
NuUTEEMIINANG NUMAIA Nuguiae wernusennaeliil msdeRuardtedulinusiase
misefianasludyan Inesamdiian gunsal Ausanunoaiis UsenouuazAnga waganladii-
Usgauuanass

(2 swemsiiinerde Yaumumudumnaislumiievds sasumisiidadseylu
LU sUsznaufeueenuuuMsaEntnduarimnssnemsinnends mssneiuazdigling
nasevieiianadudyan lnesudieeniuu ariaggunsal Ausanueaisens Arseneu
uagRnsavdan Ussputhing nugusos suliihuasUssueauuduags

(3) suemsaulnliil Tsesn Jeusru Yondamda Pit Valve $2 Uszgmatn thede
TAsams Lanss ussiu vevausisdi uazanuensn Yausinamudumnielumbendmiows
s siszylusuusussneufsnuiamiuuriesonuuunumunenisiissyl mesioiuay
Peiulimunaremisiianasiudyan Tnesudieenuuu Ariangunsal Ausssuneains
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NUIAT 13
NUOaRan (MISCELLANEOUS)

13.1 U

uluniield vuneds uivenmiennilananiuianundus wu udanug $u
LAFRURII undeensyYiiu Muyuiuledunsiei nualaasuvieda vulesiuainaiiy
A wazauniivien (Jusiu

13.2  euugnief1 (SODDING)

[

A Sudneazdesyimsugnugianasiurdaimvualiluibuy ¥3emuiiininsnIuAunIg

a <

feaseiiasuiuaNas Nsugnua1eAeUjuReeil
13.2.1 wi@u (TOP SOIL)

Y a Ao Y Yy aAw < a = ' =1 DN Y
vihAunnldagsesidnuasluiuniey  deutrau  Unensnll  funazing
FeldfiaUszasd wdthluymusumianmvualildanuvumuiuy wagneutluyasdedlasu
MsWiugeuNIFINIAIUANNISAeasadsnoy

13.2.2 mMsugnus)n

(1) msUgnuawuuyusiu (BLOCK SODDING)
() unumghiiliugndosdisinndesuiinsinedrates 4 wu. wazusazusiuiivua
Useanad 30 x 30 9. Sulluadesthumignaiegluna 48 s, uduerananulame
(@) nsUgnngfesgnuutuiuuuiauy wazlsiyimaenduuadnlulssuin
A3y wavydoufutszanal 1 oy,
(@) LﬁagLLNumj']LLé”ﬂﬁmﬁuLmﬁ‘] uazltAUlTEUTIIATOEADIZIINNLAY WAIRIN
Ugnududadessatmniuaunimegasinedn

(2)  msugnuajwuutnuad (STRIP SODDING)
() mehfugndesdisinnionfiuAnsinedisiios 4 vy Ugnlidianuniisedis
Wee 20 9. wazspsdunUgnaiglunia 48 v, vidsuszananulama)
@) msvgnugdeslgnilunanfaseduruuiuuuouy udazwainitediees
20 %3, hardlszueineseninuniliiy 20 .
(M) Wognuaudliusiuiung wagldfulseuinusossoniuving ndwindgn
neudessaimnfuaundmgazinngdn
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133 UASOURIWIENNEiY EPOXY RESIN %38 POLYURETHANE

Tunsdififuenasisalil szylifunsyiludonsaidosens nsudeduannsudes
wdoundessydusgnsdunuuuy §idanuanilumsudsuulasuyiudandiaduey
\RauRtvievitugay EPOXY RESIN wio POLYURETHANE wipaehsduld lunsdlfiinisidsu
Ay MsfeatemsrounIakartuinanuuuiisinun teedidlisuiauoninus
LA IS ANTUNITAUNINTTIUVRIUTUNH HER 3';uﬁg’jm’mhgﬁ’umamuiﬁm%aﬂim‘uaumﬁ
feasfiasLiureuLaseylRnoudiung

13.4 GEOTEXTILE
13.4.1 Anwaenaly

- widlo§uns1esi (Geotextile) AldATuvda Non Woven Geotextile Tneldfnssaizns
NAnWUU Needle punch finaununy esesfunsnszunnvesdsdiay laidueened

-~ @ulefildvinannans Polypropylene 100 % wazkauanstlosiu Ultraviolet

13.4.2 anusuUnsnge

ARIAN YOI Mg REULGED, LN ANUA
v o/m’>  ASTM D 5261 Taifeand 240
Wide width tensile strength kKN/m.  ASTM D 4595 laidownin 16
Extension at peak % ASTM D 4595 laitioandn 55
CBR Puncture N ASTM D 6241 laitlowndn 2650

ARIANYAY My EEIGE, WAL
Grab Tensile N ASTM D 4632 Laitounin 900
Trapezoidal Tear Strength N ASTM D 4533 laitfonin 400
Drop cone mm. EN 918 lalannnan 17
Pore size mm.  ASTM D 4751 laiu1nnan 0.07
Permeability Vm?s  BS 6906:3 laitfoanin 180

1 4 4
13.4.3 msyusiuledansien
neuagynsyuruledunsiedt liusuusdeiiuiiiannasylniseuies neuynmsdedou
wrulodansedt vile 2 35 fall
(1) mseelagliurumaeniu (Overlapping)
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SELNUVDILNULEAWATIE AxUsEUI 50 Y. F1USUTUAUUAD AT WUULALIS U
Tinamuiuun@d lnelddeadenlae

2 5 (Sewing)
uiuledaas1eit onvasideunanulnedSuuunaiiios lngldlduniu Polyester 138
Nylon n1sidusuusiaiias Iivhmuuuunmun

Meme  : ASUINNA0ILUULENENS Catalogue WiBNAI8E19UA 0.30 x 0.30 4. 2 Fu uay
Tuusemanmmeaeunanduweiiols Weussneunsiiansanlunisveeusiinewsudniiuns
QRGERN
1 1 90’

13.5  9ULELLEALUINDEIUN

(1) HSudnegdosdanuasindsawansiuiviadadn Talasunus wwl szug wun
JUTMAETEA AR LA lUMU UV ORI e mUA

(2) nsvhaumeunImasuman WiEsudnwdainunsvihaureuninnuni 7 n1snd
Tdpriaunfmualuwuy gSudinssenausdieresdlinuenssunisnsianisinuiugeunay
AiuNIIMA MImanesiRnuisnsnduaawunilaenseie

(3) n15YANANRLET LA AT VUIMMUILANAIUT WY1 ATUANITULAUANADT

NITaUAUUASANEUIEARIUADALWE AUl TesAI1 95 % Standard Proctor Compaction
Test @14 ASTM D 698-78

13.6 ugiviAduazaadnenssunaly

¥

13.6.1 TUNULLAZRINY

(1) NURINTINAN-NIIYAN
a & o ° a v & a & A & A
ATLAS IUNUILA BIVNANUALDINRIVUIVDIN LA ULALLUINUNAIUAINAIEVDINUT
AMUALULUULAEYIIRINTINATY - 518819l lavuInLaz AUt uuAILdanTIAns ansoLay

v A

Po3inavaosaavelifiirwiandu visasudnduiovy seAultuagdeussualLauelifia
T Ao N5 o oaAa & Yo oY ¥ o o ! & a Y R Y ' '
MINTIEUIEUNA LU TR 5udnvsdewidiegisvesiuinunlvgiduiiegie Ingsu
MsoiifiiureuMNANENTIIMIITIINTIdeneudwzadevhyulddediiiundedvnali
#1N31 0.60x0.60 3.
(2) Wil INTER LOCKING BLOCK
NSNS ENNUNIEADIUTUUTIUNIYY INTERLOCKING BLOCK TS udsiAanniay

[y

anifivunlnguazunsaluiuiufudutuusnbiviy Mntudddnseverunsuiiunsaliuuy
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musrylubuy 31nudeiinisisuy INTERLOCKING BLOCK sunuutaglinsigazidene1niy
wwrsessotdudunaugaine n15Y INTERLOCKING BLOCK azdiaaylidn wiu uaziuiaiseu

alaualianian1sszunetnNuR kU uliTiung

(3)  WuRIYune

=

= X A 1 v a a v = A =
ﬂqiLmﬁﬂﬂwumﬂzm@ﬁﬂiUUiLQmWQSUﬂWUWiWEJI'V]L?EJ‘U LW@@Uﬂﬁ@WEJ']‘ULW@LTJug']UEJﬂ
=

¥ '
[

WHUAUNTIUUUAINTT 5 B, PUAIUTEAUNURINAAUATULUU bHUAUNS 18azdaslavuInway
donuiiszulilunuy e Sudisazdeniunudiegaunlialagnuniseudfiiugeuain

ARIZNIIUNITNTIINTTANWFUNBUIIRzATaviUle

(@  Hufameunianeny
MamAounTe FosUfuiiufaliFeu wazanuaaBesnudissyluuudeatrede
Yuns1e drunay Yudans 1 daw: nse 1 dw nedinfwdud mswaudlinauduiuudiioly
RN
(5)  MIATIRABUTTAUAINAIALALHTENTY
Tunsdifimsneasreiuimneia sefuiialunnuuunienuaialuiifismerils
Annds vioylsiidou Tilduu uaglimsnugfudsioshmsiediutusenuagiinisieasig
Tl Wnelalfnenldang

(6)  UAUTDUABDUNGA

AU ALYOUABUN TN LUNTMVUAYEULAN UV AFUYIITTE
auvTeaIIBN TN INNTTYlULUY

13.6.2 9USTUUN

(1) Tan
M i shenuazenn myunseUiussiulildmimand ssmuszylusuy
foas
() snsrviedu aas. dwedussunsundn vie a.aa. iRuazaue au
seylunuunoasns

(2)  nsSUITNSNBATIS
(M) J5U9199BWINNIATIIARUTLA A 9| fiAetestusziuresszUIE g1
auBeniau SIuTaumrlwesUsineuinisieain uazvinsususesulRldauainses
aufitvuslukuuneadns
(@)  NITWITNIINDATINNU A.8.8. DerNsIwazldaluulIAInTsulaTIaseLasg
wmsguiiseyluneasdenasidamngui
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v Y

3)  dwmzunswazatignsesiiunly {3uanedeniidieg el atuaua ey
inTvaeveydAneuhuldla

@ nsauaudgn WdemuneazsiBeaniswmssuaulgndulilagnewriinisldaulgn
A3UeAaligAIUANIINYBIEI1T 1IN TINEUN TN IS e TR neuTsagyinslanule

(5)  AOUNITAINBUNUATIAATINY K{IUTNABINIANALDINYIDTEUIBUININUA LY
SeuTeeldnislan

13.6.3 uUszUUlALn

(1) vieuazMsiAuve
Viorsnuanaaniugunsalnieg ldvie PVC Class 13.5 wan. 17 Menanunazaaily
Auliitesndt 30 au. vsen i wualiluwuy

13.7 N1599USUN9IURAZNISINYLY

(1) ulgnud agtatiinamuduiuilumhemnauesdedfudidldimsdgniase
Foufosudn muveuaiifmualy vienmiidmuaunuvesindreimunl msdeRuazangli
Tunademiemmaunsmuiinnadudyan Tnesmdundouiui d¥angunsal Arvuds Aussnu
uazAguan1zsinulitheud Tavavutsselyt 60 %resAmreneloUgnugudiada wag 40
%y0s5IAF oy el od sweuTUnInanYBuat Id g uadnwIndsnisugnua)n sungidnuaei
WIAULR 8RTINNITEARNEE L

(2) 91uLAd aun3 01 uf 2y EPOXY RESIN %50 POLYURETHANE T ¥aus smieny
Huituiilumienisauns amouied tvualilusuy wae/vie mufiimnsaununisneadns
svualuauy Uszneudenuwissfiaii nuedounieniin nadneduazdrelilusasemias
myaasnaiinnastudyan lnermeiangunsal Avuds uazAusanulimeud

(3) U GEOTEXTILE W inuSmnmauduiiuilumiiemaauns sufluandiluuuy &
Usznausenssamuasmsinge mssneduazdielilusimsensaussinnadudyan Tnesu
Afangunsal dnuienu Arvuds wazAussulifisud Tumsiauiinauauarhifaludud
FouriuilonsrenagmsdnUae

@ uEwanuuiodni axtauiinunududy warardneduliausaideduni

seyliludyey dedSudndlavimsfadsanusdazsuasaseusesndn Tnesaaainaalasiuiaa

e =

an gUnInd ALY wazAlgIneug MAgtadlinumue

o)

13-5 2563



Tasnsliimdshvnadineaewjang 2 suanais snnenfvang Jmindunys gl 1 nulea
Jormuameiumaila mnaf 14 auszuuliih

nuIN 14

uszuulndi
141 ufensszuulndi

14.1.1 YBULINNULAZANUABINIS

TuPlaz5Iuiain1senluy NN NAAAY NMINAADU NTINEAATIIRN & UNTIENIUTN

o L [

a A o i 9 o = A A ca o &
NNIU ﬂ'ﬁ%@Lﬂ‘UIu‘UiL'JﬂJWVﬂQWU N1INBEIN LLATNNTAALAIYULATIDIUD LLaUQUﬂiﬂJVW"ILUu&LUﬂ'ﬁ

CIENGEARTORE

(1) sruvangdusage 22 kY agd o oid ouleai ussuudmungluinvesnislnia

=

druniinie (Mn.) ma il LA LA NI M NUBILATINTNS DALAUIN A1 AUA LULUUNNTIT 90

Y 9

(%
Y o

Ansimoudamseiszylilunuy

@) gaueusyuuliiinges (andunes) 400 1iad 3 wa 4 ae 1 9a WFaumuuIANes
wazusanaites Tasdmmans e wasrenunesgiunsiasondwihdmiuvlssmelne
diesesuliiiiangmunuszuulaiiman (MDB) i wesmunu FeUszneusie gunsailiosiu ms
WueuavgUnsainng o Asdu

(3) szuuluitusestn 400 Taad 3 wia 4 ane 1 4n TeRndsuuanlwiieeunin (ees) 9
wns seuuinalasins iedglwillfiu ernsauaudgnidu Jsuseneuse gunsaitlestu
mMafumeuazgunsaling q Adudu

@) szuulniluasainmnudisng 9 Ussnaudne Taulil enumdn Nufidndavie nMsiivane
wazgunsaiidndu awdesdnlidmiuouu ormsmuauszuUlwihuasieaeiona

(5) sruulesiuimuagseuUsaasiu

(6) sruuusshazdenuiaulasndsgunsaimslai

o o a [y

UinadawniiuuAnasyuuliviavan ssuunuay uarTanene o wsesdieuay

e

nsnadeugUnsalazd asdunus AU laded s ndruazd sudulumunginae wuu wag

MTNUSINUNUY Sdssyuulsuenmaniglueas

v Y

YRN9LADIVNANUD A IULATINT AL 18D UAUBINUIAT ALY LaYLADIALLUIUY

eXp

TnaonadesiuRoulutasuuulassasiemng o Afmun
wssRunnAseNTIvasaelninangauauseuulniingn (MDB) ludwunsallniinaies
gavine wnsusagliiuasaing avsaaliiiu 3%

(7 Tunsiadsszuulniin agdeafaninuanasgiunsinassliindmsuusemnalne
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14.1.2 aQunauaiuazszdausing o

[ £

gunsaluaznsanduuimuaves suisazdondulununisiniitduginie (PEA),
National Electrical Code (NEC), IEC v1a%  SUd199g6pailafeszidgun1suesuyy1n uag

Asssusiieulunsivnaululsasulenu

14.1.3 n15d9919n189 WA

v @

seuulninidsasdesliiineadl
(1) %UULLNé’]’uQQ 22 kV, 3 @ 3 @18 50 L85mG
(2) TYUULTINUG 400/230 V, 3 wld 4 @e 50 350

14.1.4 STUURDAIAU

¥
v =]

gunsalluiiuas Taniineitesasdosieasiuiussuudoaiu Ndegludyail vuiaves

g

v o

AuarauIulLAeIfunIsia Fault Grounding laannfigawiniasasiu « asiiald udvuinves

fnazaadlidingn 2.5 n5.u4.

14.1.5 wuuuazdeyanfesdnvinlagdiudng

Y

TOLYANMTAIULUY VUIAAE 9 TULUU UAZURUAIN AzABILAAITI8aELI 8RR o T

drulsenaunayian e 5Udeasianaus i muANuYeIIId RSN UNoUN15InTe

1 14 a

981910y 3 1WDU LAZILABUALETIHABAYBILUUTE AUANNUYBILIITNAS AN ILeUN B Y

MIANRIBDYNLOY 6 LHDU

[

(1) uuvevulunMsausliaIuANYeIRINR TN Tdududl

78015 FIUIUANUN

1. ;senulaseasng 4
(Master construction schedule for approval)
2. wuUsg 9 Msfuan fefun wag enmsianild 4
3. MINTdevNlssnu kaglulasinis uay i
Funousing 9 (Rest Procedure)
4. TeuraluLsazAou i
(Monthly Progress Schedule Report)
5. F189IUNTRTIVADULALNITNAFDU 4
6. wuulunsiaviuazmsenuansulATINg
n)  Tddmsunisyineuass (Actual Size) 6

) YU A3 a
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(2) wuuneas19a3 (As-built Drawings) WazdayadzAsalaualuiian 2 ey ¥awIn

TasuLenansnIssuNaUy

78015 FIUIUEUN

1. ﬂ’l'ﬁﬂ@@LLUUSUENLLUUQUﬂiEﬁ 2

(Reproducible of Drawings)

2. WUUAN 9 (Ve A3) 6

3. wuutugaThevestorisua MentsduI 4
WAEIIENTIEN)

4. Tdwwosguirelunsvinu 1 Sady 1

(Original films of photographic record of
the works with solid printings, complied

into a film, 1 album)

5. Juiingunm (Photographs) 48301571191y 5
sundudaty
D1HAIUANIUVBIE TNV R BINTUUURILAY {5UTN9gRpasURnvaulun1sIam

wazA LRI 9 fg
14.1.6 Aflan1sUURUKATAISUNFIThY

[V % v ) 1

UhasesiauegilonsU)iRnular i nwAIuANNUYeRi1de neunvedl

eXle

[% (%

M3dndaarinnsgunsal dAlledzfeiaseunguiisnfensigndes nsUf R nstizesnm
wieddlo wazaUnsal naRINIASUAMLWILYOUIINGAIUANINUYRIN NI UAAYINEUAD 50T
wroavhdawgilodnuu 5 ¥ uazdnddviamuaunuyesiinnie lnegudnaeieadeiieyssd

NAlesan1saie

14.1.7 n15ausulddmunnuszan

MH99INN15AAA agATIaTUNUTuaT 2 §Uav nal Sudeedesinisineusy
WinUsEdve 3 dgIiumMIUngesnw MsuuReu waensteuusigUnsalsing 4 aele
o X

il

MITNUNLNSHNBUTUIAEAZIBEA AABIEUOADNAIUANNUYBIEIII LN TU LA

MSHNDUILTIIATUIZFA B UDEY TUAMLWILYBUVDI 1919978

Aldanesn 9 iswwegludygyindne
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14.1.8 UMI3U

luniseenuuuian NskangUnsal N13ATI9d0U NMIVAERU kazAaudRtunsldnu

Y939Unsal uaNINEANSAIMUAAENTR viSeunsguay 9 11 ngaauunnsgiudsil

9

Provincial Electricity Authority’s code (PEA)
Engineering Institute of Thailand (EIT)

The National Electric Codes (NEC)

International Electro technical commission (IEC)
British Standard Specification (BS)

National Electrical Manufacture’s Association (NEMA)
Underwriter’s Laboratory Inc (UL)

Deutsche Industrie normen (DIN)

Verband Deutscher Electrotechniker (VDE)

(10) Japanese Industrial Standards (JIS)

(11) wwsgrumsiasansliihdmsulssmalng

14.1.9 NISANLSBILATTUEE

(1

ANSIALNA

wmsgrdlunsimuaag audu AB-C 9ndeluan vuasans uazanwilunds die

CY ¥ ¥ Y v = L3 a & 1 ! dl L3 dl =) dl <
NUNUIVIAURNATUAN LA YAUABINN €] auUsEnNouau 9 LL@SQUﬂiﬂJLﬂiBQﬂJ@‘HL‘UUiSU‘U 3

W AEARFARININRTTIUTA ALY

(2)

I a
wlanazuaudlunsiueane

woUAvasasE waznsiiuanaskandlieadl

wla woud
Wa A 13’]6]’]6
wia B o
wa C (AT
Tnsea il
1995asEInT L M
ARG ARI] W87 39 LYV
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14.1.10 AAINYB99IU (Workmanship)

fangunsninedoaduvedn uazasdosdaumnzauturiavesnuiy q auamues
nuimmmagdesinunmiiifian Welieumieulunanmevesmsiuneldteulaiiilena
il

Fudausin 9 LA DIABAAR DI UKUY FATAR Nuiiniduda uavdruUszneuves
gUnsalsing 9 azdeadiaumneauiug (casting sssiasdasietdon (nuts) uassiosuanszunis
Aasaftauysalliluuvudae dwiudendary dondadls adminde man dusurie azdosogly
11M39714U International Organization for Standardization Ingldunmsgmumiensindussuuwnin

Asudnazedliinnsgunnanlumstiudeiauenudayani

14.1.11 N15UBINU NISNIANEZIN LASNITNIE

[
a v [

UNTAINNTUILABIMANNAEEIN WaslAdoURItUT AU 1 FU Uavdn 2 Tu noweanan

(%
Y v o = a

anuiindnuazanuiifaga seTanedeunfauniian sndudmununazeiedienliduiuns
UUSYUTRELET

msmAlud ugevingvesgUnsniasdadld SuBuiu uaseuiurouIng AuANIUTE
i FeFuiasdeniiauedfiazuilinuluguvesinedned Taefeg1sdazsosszneuiunised

wiazria Wefazthalaluanufivihau
14.1.12 ulsnguanuazaue

wenwtieanMsseylulasaiiesing q nluasndanialas nsmiiy Sleeves Tulassasng

¥ 4

seufuaeiudUn §5udnazdeaduddniunis lnemsaizuasiuiidmsvruinvedlauly

Y

1ASIAS19ABUNTA LaTVIaNIT
14.1.13 n1snadau

iwdoslonsradn Yag ussnu wazeunsaling q fllmudidudmiumsnsasey gFuine
srdosdudaniiuns lneAldiglunsaidummegevasdasuandlilulundaUsnaanuassnn
(Bill of Quantity)

dlevhmsfnsagunsaiBeuiosuda usndeuflagymannaeunsvha §iuiasdoni

NMIVAFBUASIEAYINY W BULANBRBE ATUANIINYRIY 1191915 T ulumuAusiansuas
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Y o

Tafmuansoll dyqrazduandslifitednaule § B meaeuiasysrezatlunsu]us
JefedlViEAUANNUYBI I NRIIsAiLYeU WeRinsandnsaiduniskasntiinnsineuves
gunsalusiavuiin

alunsmegeuiglfumsaiiunsvs entiiinisviuvesgunsaliiniteimuanily

[ o v

Tudeyayn §5udnedesihnsuiulTdliadu nisdsuns odlui Tne Sudnzdiossuinveu

o

X

ANGINGNIIUA LALYINNISNAFBUDNATY
14.1.14 aUnsalazlua

£ = v & ¢ ! 1 | L4 £4 ¥
wredlimsiaivgunsnlogivaetaumnzan Tuusazaunsalagiasssyuseinm waznshd
nulinwuzussy wazaunsaleglvasieg Nfesdamuu agsealdsuauiueuaNgAIUANIIY

VDI
14.2  szuvawss 22 kv

14.2.1 2l

suluduilazysznaudie gunaal ussmsfindasrutuasgs 22 kv Tasagdmunmssie
Tughulwihfududseneudu o TWaseauysalmudilaimunld

szuuaBds 22 KV nieufinda Overhead musasgiutes mslwihdiuniann sl 3
Wi 3 ane waganeu 1 @ Tasmsinssaeasdesinmatuialuiinounings 12 was svosving
sewhaianissana 40 wes viedulumaanesgiuresnisiiihiniiane msfindsansazses
fidhusesiuvuauiu dsazaguuaunaunin (Cross Arm) Tngrunsuninaginmsoguudiutugn

Yaa Ly

14.2.2 wnsgrunazaunsaliing 9

(1) 1wz
guUnIallusEUULTIae 22 kV AgaaslanuuInsgIuves ANSI %158 IEC w50 NEMA

w39 UL 39 TIS wienaspruniduiivousy
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(2)  #aev (Lightning Arrestor)
mdetihazaesdesiunnudenengunsalniamuuseas 3nmanienivesian

PUuae TngazaadlauInssIuaIl IEC99 Bse ANSI C62.1 BsSalnalAe

- wiln : 1 4, Andannsuen
- AR : 20-21 kV

- fifaAnud : 50 Hz.

- dyduias : 150 kV

- N3gLd Interrupting : 10 kA

(3)  wwwIesHEd (Power Fuse)
wnesihdagdesaunsadesiumsdniasvesssuy elesiugunsaldng 9 ves
JEUUAINANUALE LazazAadlanuuInggIu IEC 222 3o ANSI C37.41 v3aLilgulii

[

AL URvRNLIBSIE

- %in : 1 S?Jy’a, AnmsnneuonluluIfe
- AR : 24 kV

- fifaAnud : 50 Hz.

- WNAAUNUADF Y IULTIAY : 125 kv

- Wnenszauni : 100 A (cont)

- NIELE Interrupting ; 10 kA (Asym rms)

@)  wdsulasilimesang 9 uag Revenue ftnas
gunsalviavunaziesUsznaude nfeulasussdy wifoutamnszua uay Revenue
fwes Wnawdulumuunasgiuves nstiihdugiinieg
(5)  @ngaAILIIGs 22 kV
aredadunuu uawnwduiida (SAQ) Tnedsudulumuuinsgiunisivingsu
ninA viTBEUI

[

6) tliihAsunIngs 12 wns wagian

[ |

@liiias 12 wns wazdansing q avdesaunsasesiulasiasiessyuvangdsla
wazdoadulumunnsgiuges mslwihdruninie viedidmueliwsd
(M anlnihmounings 12 wns
runIndendukuunounindnnse Rrvetaazdaadlilnsseiniadiuud
9zdioadunuu Portland Cement mulInsgIu ASTM C-150 wiaifisuwin Asuniansetan i

ABUNINSALTIREABlnaNTRnuinIsInihduginaivu
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(¥) AuABUNIH (Cross Arm)
ANUABUNT AAZAAG FULIOATDINAIABUNTAZY 12 LUAT TUIATBIATLADUNTA
Juldsuderimuaves nslwihaiuginie
(A) anefuwazanfindeddmsudnaneds nieugunsnidudn
apfuazfadevuiaineunings 12 was lnefndnda (Bayonet) Liu
fh3093U Jamdndaazdoshinandalud suauazgusadulusmadedmuaves nmsluihdiu
ninna
@) anda (Guys)

Usgnaudie a1m Anchor Rod Anchor Block uazgunsaifildlunisfinds ann
gfaafuuuu Double Galvanized Stranded Steel W ufin1iavosatn FiaLazruIATe
Anchor Rod Block wagnshnisuasianmeunia dondulunuanudesnisuazdeimunves n1s
Inlfhduginieg

(@) Fandu 9

(%
Y

andu 9 wsensfnAgUnsaldau Galvanized Steel Flat Brace dsudn

€

o)

ANUABUNSAANTDN ATUTR NaBANIY YRAVDIRUILVBINIT TUNNSANGIWAY Concrete Backfill

wardu 1 Inevsunszdenlulunudermunves mslwihdiugiinie
14.2.3 F3M5ANAS

Tunsfedaaniviiusegs 22 kv azdsadulyauanudeinisuazderiinunves n1s

Inihdugiinig auderivundisil

(1) wenlnifusegs 12 wns

el nazdsfng slukuif s un unn 9 seesUssunn 40 1WA wagladnas

(% '
v A a

TaAuUsEIN 2 WRT FRuagAUNuNty 9

(2) @raedin

L)C

(% (%
(Y (Y

ginfnan Ui miowlas 3 e F9980guUAIUABUNTATALTIVLIA 100 X

2

[V
a o A

1,000 x 3,200 {3, ¥30AARINUSLIIAIAIUABUNTA (Cross Arm) AU 100 x 100 x 2,500 3.
(3) Wwesiad
wnesTiad viiensetioniindussas uargunsalianeu (Cutout) asfafausiom
a0 Anm 9 auUaIUUATLABUNTASALTIVUIN 100 x 100 X 3,200 U3, Y3 DUUUKYIULADL

[
a o

AnfansaUleMTIEd wavaunsalinma (Cutout) 1ATUABLNTH YU 100 x 100 x 2,500 4.
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(@) wiiauUalinaiuay Revenue
v ouUaallines uag Revenue T Anodized Aluminum Cabinet N5t 1 3ug T01a
Duidawsey
(5) @eds 22 kv
avdnduuuy Fuauuduficdn (SAQ) Andsuuauiuuy AuAsunin (Cross Arm)
AnuRsvesanglil uagsresanviesiazdesenndesiu Miliwihdiugiinie

@ =%

(6) aeRukazmangm (Overhead Grounded Wire and Bayonet)
aeAuRnnsiumandauugonveialiiiuisgaiiemdndy (Clamp) windnae
ﬁaﬁummﬁaq'maiuLaWIWﬁwﬁaa U-Bolt Clamp %3© Wire Rope Clip aanniglutanlninazee
wmwmaﬁuﬁuﬁuﬁu widndauuantnilduiuu L Shape Galvanized Steel ¥u1n813 2,500
w1, warialWiuuy Dead End wie Angle Structures axfasiinuenavindusumfinas
wariimsfindaazdeadulumudariinun nsliwihaugiana
(7) amda (Guys)
mdnasindaianliiluuy Dead End Angle Structure v lanAounings 12 i3
viewrsesiulunmsBatiunuy Bmsdadmeeasdoadulunutorwusmes mslwidugiae
(8) msfnsasyutaEAy
apRuLAzusasRuTesTTUUAEds 22 KV axdondulunudoruundsd
(n) wieuUailveos uay Revenue Hnos
nilauUainseua viloudatiseiu Revenue flmes uavduanilinivgdessaniy
aefulazwiiaiiy mefvvemioulasuaziuiniiriazinduilmsstmvoaal wagiudieve
PVC 1A 2.5 AT UWYNasiuagaadlaiudn 0.05 wns
() PowsuuesEneRulazwisasiuazdeadulumudermuad fwuely
9) msRnsiaedusigedmusiimienaesdi
Snwaznisingds ufeiaglunisfiads Wy larounin aurusesiuaeds Ay
pounIn a1nin wazszaranyiosteszueaedsiuii v sxdesaenndesiuiinsg e

nslriiduginae
143 gatuauszuulnviges
14.3.1 Wl

aluigoasdidonsasaudruiluisasgos 1w 2995 LP1 w30 LP2 Jallnuanys

I51uazdenr0dlaeasne dnwaeNIvnNY wazgunsalyliedall
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a

(1) gagiosusesduiind 400/230 1aad 3 ia 4 a1y nIouseiu 220 1aad 1 ina
2 &g Aauansbiluiuy

(2 Fezdoadunuuda Enclosed Type) lugmdndsdadliunnsgiu viuiugoul sy
lu (Concealed Hinged Doors) uazditufifivanzaslunsfiads uenanasiinmaseylfiduednedu

(3) oAz ULUU Hard Drawn wagdaanunssialang 1,000 waud ¢a A51997
(fuiinthea) Tneazdessioutaunslidmiuutasima

@) FaeRoshnnsaindinnousnluifedaluading suiaussiu Suudaasdoaduly
ALY UazdzResdnwIsnTaunsdmiuinsealice

(5) FazdasdnnIontasiiuirsdmiuvieosatsatedon 6 41 wag 8 41 dwy
Abnf1ida (Power Panel Board)

(6) azdoadavhiedoveutaraieisas Tavasdesdndelinieluuinmuddvousasy
[NRIGRE

(1) dvaie 9 de1vldaredeusuiu yasieaziedlduuy Double Lugs 50 Tapped

[
U ¥ a

Connectors AtUAzABEiNIInMSENTnYes lugs WegasiadmsumMseiuwasdelivingay

a o

(8) AAzFOINANAMYIUDY Square “D”, General Electric, Wasting House #3aLiiguwin

Y

9) aunsaldaInuiINTELaN 1A BITA LI ANNS UaRLSIA LA UAINTTARNNTE AN MY ke

9

nsdulanilinlnaindvesaunsal vunvesguniailesdunssuainensdosaumugauioz

IlunsUesiugunsaimnavanla

14.3.2 A1SAARS

£ a1 1

(1) wABINYDIINTLNINANUNTI9819TD8 50 L.

Y

a a CY

wiinfnuunazaesdnmenyaLariion agetiay 4 90

S
e eSe

yilpdnidduniazaesdamioulithdgareanuensis

®
S~—
ey

(@) 2995d1509vesRazaoaillitannit 20% veerRsviuaniilug enciuusasinig
mvualiua
(5) wNePIUAY 3 e AzgnAtuAulag Isolating Switch Integral Tug

(6) Uaunrimesnivzionafoumeiun neuniagtluinaielug
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14.4  szuulnRusesn

14.4.1 7ly
szuulnifinusssn 400 Taad 3 wla 4 ane iedneliin iy dwinau dhusin deminw

ALUARASE 91A1SAIUANIAIRNEY UardIusinge
14.4.2 3psgunazaunsaling 9

(1) 195U
gunsalluszuuanelniiiuswi agdeslanuunnsgIuves ANSI 13 IEC 38 NEMA

w39 UL %39 TIS wianaspruniduiivousy

(2)  @aade (Lightning Arrestor)
Aadefivininidesiugunaal wse ssuulniiussn waganglnidlvlasuaay

@en189INAMERTIAULAY (over voltage) Minanininsensuanduaing

[

aaM1zApNNnAL

- %im : 1 6??3, Andanieuen
R GIEAG : 480 Thad

- NIZUE Interruping : 5 Alauauuys

(3) ¥ (Fuse)
AnAansauyn Low tension switch Inefidazfasaunsatosiugunsailuilvse

szuulain 9nnznsEwaERURNA (over current) #39a02935 (short circuit)

AvaNURveTng

- %ia : HRC Fuse, AnRaniguen
- WAL : 0.5 Alaliad

- Wienszuaund : 200 wounl$ (Hedios)

@ angliusesin
anglniln THW fanimnesuns viudsawuiidauwssiulii 750 Taad wiewduluau

1MIFIUNTARAINITLNTN
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JofuaAn1sumale

5) biihpeunIngs 9 wns wazdan
etz 9 wns uardans 9 sdesansasesiulaswaiavesssuuangliinla

wagspadulumuumsgiuves mstiindiuglinig vseninvualinad

(M) wnlnihpeunIngs 9 wns
LANPBUNS AR NLTURUUADUNT RO ALY RIvadA1zAl Il lnsIo1N AR UG

azdoaluluy Portland Cement muuInsgIL ASTM C-150 nianfiaulin aounianseowaluil

a o Y = wa A | a °
ﬂ@‘Uﬂﬁ(ﬂ@@LL?Q‘U%W@QNF’]iuaiJ‘U@W]']ﬂJV]ﬂ'ﬁlWﬁqa'JUQNﬂ']ﬂﬂ']‘iﬁu@

(v) sruuaefuniougunsal
dereasAulIzinasiovioauIu PVC Bafala1nounIngs 9 luns nieuui

319 tnefivlin vwawarsusalulunudeimvunves mslwihdiugiinie

(@ @andn (Guys)
U5¥naunIe a1n Anchor Rod Anchor Block taggunsaildlunisinss aqn

sxdoaduLuy Double Galvanized Stranded Steel i ufi nii v sain slnuazsuInves
Anchor Rod Block LLazmﬁ@mé?qsumLamauﬂ% soadulumuanudenisuardairuanves N3
Tnihdugiinie

(@) Fandu 9

Tandu o visensinnsgunsal W Rack Usnesudnane andle fmidudn viaen

W17 vllnvesauiuyesiid lun1sinsauay Concrete Backfill wazdu 9 lnevianunazaeadull

mudeimuaves msliihdiugiinie

14.5  STUULENEAINS

14.5.1 V3ULUAUBINNY

13EADIINNTERNKUY FAWSTEuNTiafs wazvaaeugunsalluiiasadneiwvn

wazaunsalnne 9 Nwanaliluiuy vsenivuall

14.5.2 HINIZIU

gunsal Tan N15UsENay wagn1sAnnvasseuulniiiavun egralsefiandsdes

A0AARDINULINTFIY a1l

(1) IES [lluminating Engineering Society.
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(2) NEC National Electrical Code.

(3) TIS Thai Industrial Standard Institute.

(4) NEMA  National Electrical Manufacture Association.
(5) UL Underwriters Laboratories Inc.

(6) NFPA National Fire Protection Association.

(7) wmsgrunshnsanislihdmsvszmelng
14.5.3 “&NN1T99NLUY

(1) yhly
sruuLaainaedaadanienlilngasd adiuasaiefinewmny dmivermsemun
ouuilFdganduvsrilunanansiu uagliingniduluvasiuasdglwndnlalamnsodng s
(2) NAINITEONWUY
(N)  WasaINg
sruvlasainzdesassallauasdafiaind a dumisdeazseseglnduszy
Wreoniitmualiluwuy leﬂLau%éfaqﬁfmulﬁﬁ”’q Normally wag Automatically Transfer 1o
uuuulgnidunszuansa (DC Emergency) Tunsaifivnaunasdneainiinszuaadu (AC Source)
yalrlgnidunsoununned szdondunuuunida (Normally Off) wazazdevinaiulunsdld
wnasdnelnszuaaduldannsadnelnld Wanwasiausswinsnseniindandanefingtu
szuulaulnouuazdasannsadalaluragyhanudelidesnisanuaindy
vzt szuulvanidueteesiantsdosings 1 4a Tuusazios sziuarudesainauasyiaves
vaoalildmsuiiuiiluimsazdesdonndasiunuy Armuaiiaintutiy asdesAninuang
(Lux) florgvamasn Iagldimuadn Maintenance Factor 137 0.7 Tngsedunaidesainaagsios
ﬁﬁhqqn’iwmﬁﬁmu@lﬁ
seAUAINAT 1992 AT T w1 0.8 w3 Taeldidugiulunisesnuuy
MsRnRImNdeEIEd asdenad aetutouuztsEiumudesaingluenansuesau Ay
Tiuasainuwisusewalnews g uwin
(1) W15V (Convenience Receptacle)

wsuazssadawseulinn 9 6 wns visesdatey 1 ya luwsaziies
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14.5.4 szuuwaalIen1gly

Taaluin uazgunsaing o aedesdnmseslvindon wavhndaliauysal vlin awnveday

[y

Il aesfosdirnumneantuaniuiinods Taguesyn Tasilasdesmumurenisynieussamnsas
(1) leulvigeaisaiyud
(n) A 220 Vac 1 wld 50 Hz. Cool white n3afi fuuauili A1dawesrasn
JxfesdenndetuLuunSofisvunuli
@) fMdanaenradiifinlil ¥lauuy Rotary Locked wayazdosdiviindusaidunau
RUNTONDILAY

S o

(m) Uaanadezdonduwuumasgades wazdiusznauiias 0.9
(9  @msneosldiuy Quick-Starting
(?) YANILANBUAY (Shielding of Lamp) vJuuuy Prismatic Diffusing Panel fiu/

38 Polycarbonate Diffuser A3amu1ag1etioeian 3 uil. eniuudasimualing?

(2) TPuvaeA AL
yunauaziiniiensdemunansiasivedlay adedldimgu
(3) @ind (Switch)
aTndaviduuuu Indicating, Toggle Action, Flush Mounting, Quiet Type ¢

'
¥ aav a

WHoAART 15 wonuU$ usedu 220 Tadk Anddlundesegiifeamoutsuifuedlansey #ind
azﬁaaﬁm&gﬂqﬂmﬂﬁu 1.2 1403
(@) 1915V (Receptacle)
Wngustaluifuuuy Duplex Grounding Type fiffe 220 Taad 10 wonud$ 2 47
WOUABAU 3 @
\W15UA18 (Power Receptacle) agtduluu Simplex Outlet 4 72 n¥euansiiu
380/220 118 30 wouuus
Wrsuiutesdedusuifuenlaesou naeundnndeudrdauuuauss nns
AndasnuTsfesiniagaainiiu 0.3 wns
(5) wsuRnds (Device Plates)

o

wh g3 Flush Mounted Devices ﬁ]zéfaﬁuagiﬁ’ummuaqﬂmaiﬁ%amﬁq uay
Wuwuy High Nickel Stainless Steel
(6) ﬁqmmsamtﬁ?qmauaﬂ (Outlet Fitting)
gUnsaivmualussuagdestinsdanisunsiadeimanzanliiandundes uie

ca
QUﬂiﬂJVI@BﬂLLUUNWI@SLQW’]%
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Tusuiavean18uen 93 991A3 8U Galvanized Pressed Steel Bar 17 Tagna o9y
opnuuLlnslaedmiuALdaImITesgUnsalty q uarlunsdiliannsodammuriesnannld
fsuiasiodahndesmuafiawiualasasdedifnaldaofiuiy

nassasefiarlddmivldainduazdnardondunin Cast Type siseidulunuany
Fosmsvesgunaitiy

naewarnIshnssluiuilonaseaduuuiuh

(7) walwanidu (Emergency Lighting Unit)

3

o

ViR afansgUnsaluasal anidulunniies Ingluriesriunussuuliuag

e o

wowhaagsosdlegnaios 1 4a Tsuasainnagdoufivsmerenisinuuazanaasadsluny
szuulrimanlianunsadnglilla

lyihgniduszdeaduuuusnlulid naenelaau 12 Tad Auadaimdeuuunne’ lu
wiazgnvzaeteonwuulidmsuln 220 Taad 50 185MY wasseuy Automatic two-rate solid
state charger, ready/off InglndmAsuansaniugyian Inlduasuansaniugyszqln uagfinga
hadfmesisumhveslvigniau

Tnpnduwasynivs omamsgUnsalmiaatidmiumianadleddanmeni 3wl
14.6  a1el uasiala

14.6.1 VIULIAINULAZANUADINTT

U t o

(1) "5udazAesdnnuaz@Annsaral iada wavd@runinadulugiuais g aud

fvuald

L

2) fedrwesagliuasarsiada azdeaduneausulaeia q luluunazdleeng
ADITWIIRUTUIALASTRAYRIRUIUsU UL Aanvasan e
(3) dusunaainaazszuumdsuinatsl azdasliidnnin 2.5 ws.uu. dusudiu

£4 [~ 1
ﬂ?UﬂMﬂ%m@ﬂiﬂJLﬁﬂﬂ'J’] 1.5 5.44.
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14.6.2 i)

anelvuazansrlaszioaduiuu Annealed fimnuiilni 98% Soft Drawn Copper
N 9 F WA 2.5 AL MR IRzdeuTukuuNge)
(1) aewala 750 V.
aradafldlunasaine uvewed uwazsruufuazdesdauiu PVC fuprudou
aeialavila THW, NYY vﬁaﬁuﬁmmamummgmmiaW??qmqiw%] YPUIARILG 2.5 0.3 T
500 »3.43. azApalulununnsgiu TIS
2) @l

o o a £ [ v 12 o Y
dmsuszuuasiulzrelunauns Inededlaunsgiu TIS viielndifies

14.6.3 NISAARS

o

Y Y o = A A ¢ Y] = a A
VA NILHDNINNTYULATDIND Q‘UﬂimLLag'JaﬂIUﬂ'ﬁ@Qa']EJIWLLa:ﬁLﬂL‘Ualﬂ@nll‘ﬂ@nﬂ 9

o Ly

SorumUUaUanuany

(1)

LAZYINNSHON

eX2p

(2) awlnioabaluvie

() THveduillugnnis iletesiunisinsevesaoiadaditimiesesany

() axfossraunioindiluluvie

() Veuaveeieiuwazii Compound Prior seniievhnislaanesaidalmiadiy

1) awvuesmiiazsedliidsnie

(@) azsosblefihdeoniiiteuusthvesgunsalily

(@) Thmsvaeaumemdaddesmsidagldasndedu (Compound) sglgiingiu
1399150

@) msdeuseaerzildamglundedivany wasnadesdonaeneuen

() lauduedalunsfanelnludinges uagluviewfietestunsieveinthd
inniAuly wazsihasdedhidudaiuveufisinruny

(@) dmsvarsadavualng msiansu (Grip) Tunishsane

(ey) avwdslunisisanededlinnninfidermuavesanefivunly

() dluvngyinany §3uiemuindidnmeluviedesanslntosnin 40% 1ot
USnwAugmuaunuresindisarvganisiauiiesernanisiiansan udlaevialy $1uiuves

angwvlaluviadnisirualinua1snen 14-1
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() aodarunizdesihnimsaseuludurestuinuasaueiewhng
Fadnlulusie wdafifslulueRnuun wioduAululrheeninuasiudsulnl Inawadaasdes
gnineenanyieviui

) lovhnsfaneaiingdonined smnefivatsaneta 2 19 Haludruves
aneliigs uarduanslaihmuny lnsafeuammumeseneuazgUniaifiandeuerfuasty 4

A15799 14-1 FuauagfinInigalunisiaeiie

PVC, 75°C

YALEUHNAUENA1IYRYID
750 V

ywaeala | @) | w % 1 1w 112 ] 2 | 2w 3 | 3/12] 4
mism) | G@a)| 15 | 20 | 25| 32 | a0 | 50 | 65 | 80 | 95 | 100

25

a4

—_
(SN}

|

|

|

|

1

1

10

3
2
6 2
1
1

N WA~ [0 ]Ub
W |, |||
—

o
—

s
1
1
1
1
1

16

25 - - -

35 - - -

50 - - -

70 - - -

95 - - -

120 - - -

150 - - -

185 - - -

e e i e i e B B S SN =N )Y

240 - - -

300 - - -

400 - - -

== P, P, NN INDNIW AP0 N0
===, 2, NN W W[ W]|lor o | o
|, VO W| A~ |oy|ON |00 |0

NTWLW | A~ |, O
[SNIN B = O

500 - - -

(3) awadalusianuans

() Faksgnionuazgnnas ileruazmanlunsisans 1gnsensaiianirsdmsy
msmsluduiiléase

(@) 14 Basket Pulling Grip fsanaiaidalaspiufsazdesliliudenunvesans
I

() Usuumsanetailalusisiuaneliaieany

@ Favhmadrdmsuanewaida (Crossovers) a3y

(@) ezdesdidorineseninsaaada uenanasiimstvunliognedu

(@ Ussduasiadalusishuaianie Bonding Clips
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() Frillunsliwedetlidosnin 7 wih veadurAudnansvesalaty 1

(@) n1spuANANAIN (Field Quality Control)

1) nedeunusediedunIsiiuas sTUUEIBRY LaTN15aNINRTIINANTHe
yosgUNTaidY 1
2) wmaam%uqmﬁﬂaiumwiaqﬂﬂmiﬁm%’mmmiaLﬁawamwmaﬁwmmi
AA2993
3)  AnusuUnIuYesuIud s uaeteunanuazalsUoudey
- YIRABUAIANNATUNIUYBIRUIU
- ATTBRANaIALAYEIUAS 9 A28 Faulty Insulation
C LAMINISAARITDITEUUAY N1SERD9AT LATAINUAIUNNLYBIAUIY
AIUAYDY ICEA

4)  NAEaUAYPLUATHIRAULAEMATI NEIINAARISEUSDELAD

14.7  viewanuaznaesse (Steel Conduit and Box Fitting)

14.7.1 YaULIATULAZAMUADING

v Y

UL A DIIALATUULAL AN VDAL NADIFDUUN UM ALAT NTIALNG NI DUULATIAS1S

ey

gnviuludausing 4 vseuansliluwuu lunsduaeivunszdeddviemanuuuianiudquious

AN AAGIMLAG D AT UNAR A TR

14.7.2 JHAUATNINTFIU

viewidnianludasiuwuuriowdnuds (RSO wazlisunnsgu ANSI C80.1-1983. visevie
Wianu1a (EMT) m1aannsgiu ANSI €80.3-1983 wievislavsadanuiiiunals (IMC) auunggiu
UL1242 1-1983 Conduit Box 9xtJ uuuy Galvanized Cast Iron #3 ® Galvanized Malleable Iron
waz Conduit Fitting 9z1uuuU Galvanized Malleable Iron wazAaslasunnsgu IEC
(1) vieuds
() ndeavis 2 fuvesvie Feudulunmmasgiuiinanlidaiu wiedieuwinds
sumiledl coupling dhudndumilaulisheyasniiu
(@) vieszdoalunwuuianludqiuiou (Hot-Dipped Galvanize) wimeluuayneuen

(2) 099U LATNITANAI
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foatuvanvalls vieseuarsesdl Interlocked wnuwanialud uazdasining
Frunlunisinnseu fuveamas waz Polyvinyl Chloride Covering Msinssvesiegouszilu
bUU Screw-In
(3) NABILALNISAARS
naswndngUnsaiszneu uazkndesssadunuuiailud Cast Iron Box angilu

FUNNUNITARNTOU
14.7.3 N15ANAY

1 U IS 1 6 (374 1 1 1 1 =

vieaspailiduruaudnanslitdosndt 16 uu. uazanueeliinnii 90 e napdFa
zAein1sTamIsumuaufaIN1INTenuYawuzaz asfind wieTesasiauy salniy
gavlRuaTvIAneulRsintnsTevaneiallaiinvie

[y

ludruvasaeviennvieazdesiiyndaduduiuiazenudontuvusvhauey violavs
wazgunInifindsnsuenazdesdadadutniare diusesiuvionsdosdsvosvindliiiu 1.5 s
VoRLAUE BINsTB VT

msiuvieieaniiulaedasmeuaudiave dumaiwiedunguasliivinsesiulag
Uszneufuimumdnindenesainiiosiiu

gUnsaifiLyIuvie (Conduit Hangers) azdpsAniulassairamdnvesnuvosiniuda
(Channel Clamp) InsfinfiuRinounin

Venmunazasfanslilaainuasuuuiunialagsau uagaenaaeaiuguLuUTLNAY

IS =

M30YeM0LA0IIANINANYARLITY Vo munlzaesRaRalaLysallUULaTaIgY
Uangvienidnnasssoaeasmasdl Locknuts way Bushings vewiansaunuiiayldluns
Aolduewas waziiang o ninsduazivieuluusnadeusovetsnns azldgunsalusenauvie
yilngavgula
1 @ £ Y ! % a o L3 4 [ [3 !
naewidnwiaddiunule naeavdnfansmeueniavgunsaivsenaussalumanvas

o vo X
Avaavianualicad

TENaiVER : NG
L39FTuAN : GH

G VT 179
dudyau Cide!
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14.8  szuusrapugg v

14.8.1 UYBULIATULAZAMUADINSG

¥ ¥ 2

U199 09T ALAS UULALAAAITTUUTIAUALD Al aS an U La nurualisnaiy

ey

WL TANIUALADINIINFHERLA I
L%
14.8.2 o

iuadaszAenduiuy Hot-Rolled Mild Steel Sheet, nuliosndn 2 uy. gunsal

WY, W1919 wazdu 9 agmeadunuu Hot Dipped Galvanized Steel.

14.8.3 NISAARS

auenvessAuadadedininiy 3 wes nmsreazdesldivanysziusis gunsal
5935U519 wniladesdinnsverodates 1.5 was visemunssyuivgunsal Yategavassisada

aglgmtavaneviia PVC
14.9 visalang (Non Metallic Conduit)

14.9.1 YBULIATULAZAMUADINSG

[
£ v v

H3UA1998A 099 ALMS suLaT ARG Ivioalanyd1nsunIsandwialdnu venavunazaandy

voldauarldifunaduarsnda viedosduuuu High Density Polyethylene Pipe

(HDPE) vio HDPE ffugunsaidszneudeadulunudaimusdelui

14.9.2 i

(1) va (Pipe)
TagAuiinnviviedeaduasdminindiondu aumuiuiugs Usznausae
Carbon Black lalsindn 2% Tnenisiin wenanazdwualfiduesvdu wazdoadulumumasgiu
DIN 8074 e 8075 “Pipes of High Density PE - TYPE 1 General Quality Requirements”
uennaztmualiifuetneiu viermunazdeseenuuilimuusnaldodwiosiian

6.0 NN./A3.9U. kagdANNENIUINITFIUN 6 RS wasiuatevieasdaalidaudes (Chamfered)
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(2) gunsaiuszneu

1Y | = o

Yoreuasriennaziesunangrdnieatu uavasdesdidetanfifigunmifaiudud
ABIN15VBVI0 HDPE
(3) U9
PUIALATAIIUARIALAS BUR 89d0AA 897U DIN 8074 “ Pipe of High Density
PE - Type 1 — Dimension”
@) FBMIvedeu
mnageunsalulunu DIN 8075 “Pipe of High Density PE — Type 1 - Testing”
(5) msvheemng

(n 9

[

wiagviodzdovinATamInguen AN o seegliiu 3 wes sl

[y

1) Lﬁmaﬂ “(HDPE)” wagvngiaumie (Lot No.)
2) GummLﬁumu@ua‘ﬂmaLLaz%gumLLiaﬁu
3)  YowAndnsiviiemde
4  Unswéin
(@) gunsainsind

TuusiaraUnsniazAeaiiATomNgUBNRVAEUR AN NAN

14.9.3 N15ANAY

vioalavy Aedlduinggiu NEC anethgiufsazdosgnintiluvieieyigly nshsanyl

[
a U =

TUmavievieasindsanainiiu 0.6 was Inglimiddaunvewolunsneiossdesdosfuiu
yi8 uaziidwieilesie 2 vie viemnnningninaFestiluuunuu wiasvieassastinistaszesming
A 50 aat. (P30 wa. wag 50 uy.), 70 4. (80 wy., 100 Uy, wag 150 wal.), 100 wal. (200
uy.) nsnavazldfunaunisid eusevieas1d Straicht Joining, Bell mouth, Spare Cap wa

Waterproof Wall Sealing Compound
14.10 sTUUEEAU

14.10.1 YaULUATULAZAMUADINSG

[
[y Y a

VTN ABIDDNLUUIANT BLaZARAA STz UUABRAUl SR nvUn addgwinendu

e

NU {FUNREABIAIRAIUANLYEIRIII NI
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14.10.2 359

(1) GUEL]
wrndufiimewuanuien Insazdeadulununisudlondadgaues ASTM B3
uazHan UNITAIEOAAARINU ASTM Specification B8 (Class B)
(2) uvisasRu
Foaduuriaminorudevouns dukiugudnans 5/8 1 (15.8 1) seghiiosan
10 o (3 wa9)
Tudutanevosurisasiuazdoshlilunsinge wazdinuvunvesiimdvoun
sarflesatatiosiian 0.01 T (0.254 uu) wansusovesundlsiannsomiuldld
(3) Yandwiumadensemiuiou
fsuheededamiandmiudensnornuieudmiy aeRu-mefiu mefu-uviasdu
wazauRu-laTIas AN
gunsalildeulnsanuieuazdostsznousiay Clamp Type Mold, Handle Flint
Gun, Thermite Powder Cartridges, Metal Discs Wagd@aus 14 9 i #99n15 Thermite Powder
Cartridges awfipsgnesnuuuliannsaifiende Inggarefesiunszuaiiivuiniusniiignaese
M3idau Ignition Powder wNUTTLUAUA1YDS Cartridge \ialii Ignition Powder mnlugaau
UugAves Welding Powder Wilamaslulunuufiai Powder Cartridge 2#a3us59ifu Metal Discs
wifiuiazdomunogumnfigeld uarldauld egheden 50 Ads TnsusAnnistentizeuas
Msdsu
(@) aunIRissUUaAY
Terminal Lugs agfeadunuuiidesiestiondonnenseus doadu High Strength
Corrosion Resistance Copper Alloy @dntnagation LLazLLmuiaQﬁWﬁ’UG&awzﬁmLﬁuwaﬁmqw‘é

(Bronze) @anunden (Machine Screw) agldiuas 10-32 wazend 2.54 3. (1 97)
14.10.3 N15ANAY

ssuulihimnasdesindeiuszuuaeiuileglndiian gunsaiflosturieasiowioasiu
A8 {3U3199R adlinduugasieasiy (Grounding Connections) fiimsvndluudigSuinsaees
yhmadneenuasindalnsnass

punsalluiiunagu vewes uazunasadmieuvas viedesmeoiaida lnssadalans

Aeuen wargunsallndiAusazsesinnmIsieasmiuaue
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aneAurzdoniuluviawan Taada uneasli uazwmuau uarashassoasiulag
Manedden fadiivielaveisiunazfwmaseuuiy wiagiodndunsreasiudwsulenesuas
sruulnihau o udlild msseazssadulumuussgunisoadiu

ASudnaesewhlissuuAudamuselioseninegzuy vio uwazaunsalsng 9 Fadndu

MIAUANYAULSNAIIN HBIVIIAE
14.10.4 n1Ssnadaau

ASARRYENEAIRUIENAdaUAIN AC Method of IEEE Publication No.80, &nyiuwsay

ualdifueg1adu anuduniuvessruvasudasiiinnni 5 Tevi
14.11 szuudaeanuniein
14.11.1 AUABINIS

(1) wdnateAu (Ground Rod) TlY Copper Clad Ground-Rod uialdur ¢ ugnanlyl
ffouin 5/8 12 8 3 1R Swauseus 3 FMuduly aundregldemandiunuresmsseasiu i
A 5 Teviu Tuwsiazaa dlalldmaiidmun TE3uimenuasoumdnaefufisauldmnusiumiuy
i 5 Teviu snufiiun Teealdaneoungsudmedendulom

(2) Fihasiu (Down Conductor) diildrmunliiduetdulildaeithneunuin
fuithdalaiiosndn 70 a3, \Wudmhasiuluuiesqadidun

(3) Fhuumdsn (Roof Conductor) il mual3ifusgrdulisthuundsm dau
Fuhdmduideudendnaeiin Waeosiumsluihdsiuimundusnimeunwunaituiingdald
Teeni 70 e, lunsdifidaiuwmdnidusin Tape 18U Annealed Bare Copper Tape

@) wdnaeih (Air Terminal) Tnevhlulildwdndetiduwviaasuns (Solid Copper) 1un@
Gurngudnandlsitionndt 3/4 i1 811 3 W Aedsigegaveteinis

(5) fathgaenszaeUszy i WudnhlnihAldd eusevinedimhasiuud azuud o
ausediosmalii Tneundlildmimosuns sunaiufivingalitosnd 70 s

(6) madeu (Welding) mudawselanslidanusaiomalnihiisnsng « Tuoejulin
yaslany uazan ey Inensideusosemineithnesunstusithneswns nieftnesnstu

wian ieuaie7s Exothermic Welding Buualunsaldndulildiseumenesviedaeliuia
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14.11.2 N1SAARS

T fulunannasgusneds fail

(1) Ussmansenssmelne Besrnaensdeifeiulni vine 7 msdadsengaetir

@ wmsgrunsiasaslihdmsussmelne

(3) National Fire Protection Association (NFPA) No.78 lag@astuiinnisinAialnu

AUNUYDINTABAIFUNNIALAUDABEAIUANITUYDE I
14.12 33UV Surge Arrester Protection

Surge Arrester @1115Us¥UU Power supply filaedesiuninuidemienusyuu Power
Supply uazgunsaididavnselind duillewnann lightning uay Switching Surge laanshnss

U a o = = 1 o 1 L2 U dﬁl
9A0IANUALIZANTUTEUUTDILATINTT Ingasliunsgiuiisumindu Class #ing 9 Assaluil
14.12.1 Lightning Current Arrester Class B

(1) yhly
szdonduluniuuinsgiu IEC 1312-1 way 1024-1 uay VDE 0675 Part 6/11.89
wag Part 6/A/03.96 laggnynaaaunle Lightning Impulse Current 10/350 LLs \ Discharge
High Current uaztiasifu Secondary Arrester lneiisteazidonmeinumadagel
- Continuous Operating Voltage upto 255 Volt/50 Hz
- Lightning Impulse Current (10/350/Us) : 75 kA/pole

- Follow Current Exiting : 4 KArms

- Voltage Protection Level © <35kv

- Response Time : <100 ns

- Short-Circuit Withstand . 50 kA/50 Hz
- Approval : KEMA

(2)  Mshnng
LANUTORAAIVUIIE DIN-rail 35 mm. Q4 FLLIUIVBIE18UTE51U (Main Feeder) 9

WU UDIA1S TEFEBLUUILIUNIG NN
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yedl 14 useuulidi

14.12.2 Over voltage Arrester Class C

(1) Ml
szfoadulumuumsgiu VDE 0675 Part 6/11.89 wag Part 6/A1/03.96 NNAEDY

#8 Discharge Current 8/20 s Arresters lngas#iasdl Fault Indicator wansnugainseanta wag

Remote Alarm Contact tieuaadlmiiulunsdll Arrester luaunsaldauls wazazdesd

Disconnect Switch wiNasin Arrester 98N31N199508199M L UIRIUNSEIN Arrester Talanunsaldsmaly

10 edeaiunmsdniasasgnine lnedseazdeaniwiumailna fail

Rated Voltage

275 Vac/50 Hz

Maximum Discharge Current (8/20Us) 20 KA/Pole

Structure Build-in varistor series with
spark gap

Voltage Protection Level < 1.75 kV

Response Time < 100 ns

Back Up Fuse 125 AgL

Short Circuit Withstand Capability With 25 kA/50 Hz

Max Back Up Fuse
Type
Fault Indication

window

(2) ASFAGY

a

2091

1
1

Plug-in Module with base
Red indicator flag in glass

U1 DIN-rail 35 mm. s wnsbWi1e o8 (Distribution Board) wagyn

Instrument Box 1 k8% 2 ASIUSLIULUIFUIDUATUYINEUN

Tunsdifisyorsening Llightning Current Arrester (Class B) ag Surge Arrester

(Class ) ®19AUUBENI 15 1UAT 92A0IAAFY Decoupling Element Al4318azL8uaN1aLMALlA

samaluil

Tested to

Nominal Voltage
Nominal Current Up To
Nominal Inductance
Short Circuit Withstand
Approval

DIN VDE 0532-1
500 VoH/50 Hz
63 A

15 LH +20%
50 kA/50 Hz
KEMA
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14.12.3 Over voltage Arrester Class D

(1) Ty

spalulumunnnsgiu DIN VDE 0675 Part 6 uazvnaaeudde Discharge Current

1.2/50 Ws, 8/20 Us siuuislunisiinsvzsoslndiugunsaldidanselindunniign wu PLC, UPS,

Stabilizer U19A3 952UV CCTV 81998# DILW U Filter LWOAANITIUNIUAIN High Frequency

Disturbance Voltage Ingdisngaziduamanaiinnmaliil

- Nominal Voltage

- Rate Voltage

- Nominal Discharge Current (8/20 LLs)

- Voltage Protection Level

- Response Time

- Installation

- Visual Indicator

- Fault Indicator

(2) N15FARAY

AnAsnawdgunsainiglni

(1) Surge Protection Socket Outlet

230 Vac
255 Vac

5 KA

<1.25 kv

<25 ms

DIN-rail 35 mm.

red, green LED
floating remote alarm

contract

Juuwuu Socket Outlet dusutlesriu Computer Printer 58 Hub Hudu lned

e
De

AnELURRaT

Nominal Voltage

Nominal Current

Nominal Discharge Current (8/20)
Voltage Protection Level

Response Time

(W) Surge Arrester @ msusruUdaaITTaYA

Surge Arrester @%35U Remote Input/Output

Nominal Voltage

Nominal Current

Lightning Impulse Current (10/350 Ws) :

Nominal Discharge Current (8/20 Us)
Voltage Protection Level (Line/PG)

230 V.
16 A
5 kA
<15 kv

<25 ns

24 Vac
1 A

5 kA

20 kA
<45 V.
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- Response Time : <1ns
- Installation : DIN-rail 35 mm.
- Design Features : plug-in surge protection

modules with base

(M) Surge Arrester d1%3U Input/Output

- Nominal Voltage c 24 V.
- Nominal Current ;10 A
- Max Discharge Current (8/20 s) : 600 A
- Voltage Protection Level © <48 V.
- Response Time <1 ns

14.13 N1590USUIUIULAZNNTINYNY

(1) syuveneds 22 kV

dmsuaudswsds 22 kv anaaseveneveimsliindrugdnialugdalsdii ay
UsenNaumeianmeunsm mureunsm siasasesuazaunsal gnine mdnUseiupau upduaunsuy ae
safiflendos awulesiu svuudeasiu anwmaniindes widnsuaieaeill ausunaAounia
gunsalendauad uazgunsniduiidniu lnsezameinuiinandumnsumionudidnualivie
AMINSAIANNISHRAS I IENATS

2) ndlaudadluih

sfoutadluliemung uassumisiisey wnnsuniauazauaunn gansAada
wazwiuniontas deiusags gunsaitiostu $adoumsioutas uaraunsalfisuiu lnsasasatn
Usunandumans

(3 anglifiusshannmsioudas-gszuulnihmdn(Mo)-ganelwigoslsdluih
aglniussiusznaudeansliiiussi ndeuvie gunsaifings wazgunsaid
Il Tngzaraiausunandumunsiy
(@) gauauszuulnihvgn (MDB)

Fruudszuuliimgn Fasznousie dindn alnddaneusalutd Siad Tw uans
anug vilauUaanszua visfoutaussiu Sauns Audniliein aoiada vieSevany uavgunsald
F1u lngazamaiavsuanlumuns

(5) Faeluiheosilsdluii

@
ganelniges Uszneumeganglinion CB nanuazdos wazaunsaindniu lay

(v a I3
27599 UTU LU ULLNTIN
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(6) anglwiiusshangsreliirgonilsdlnih
aglifiussiuseneufoaelifiinsesn VAR, THW wag NYY suapuuuundon
viewtin IMC gunsaifinga uwazgunsaiisuiu leeasnsratausinaaumansy
(7) spvulniuasaing
szuulwihuasatnsfidadanielusazneuen Yseneude ssuuliiluasadined
Tsalwihuagiouuanlsslwinluudnalasins

- lsdlwihsguuliihuasainsgneussladlwiivuiauazsdanuwuy 31U
iengs vieSevans anelul wavgUnsainddu Tavagnsrainusinandumansiu

- vinalesseulasins szuulilihuasainsszneusmedeueuldih il
roudawes taulihvuauazsdanuuuy gruags viefosans anelv ansealidoufindeaniu
a1 uia wazgunsaifisndu lnsazasiatauimandumnsa

8) anduazieiniulni
Anduandiulnihiiiass Seszneuseaindmaioivuin 1 5 3 Tosuansiiiy

Inlilufeuars wioufniinaussuiseinia wazgunsnidu 9fiduiu lnsasnsninysinady
W5

9) szuudmgliihusslutuinuaglsdluin

szuudmigliiussnlutusinuaglsdlwiih Useneudae tameunin oglioud
indeiuauiu ufe eudawed aueunreunin defiusein gunsallesfulnis wazgunsnidu 4
Tngagnnainufinandumnsuvenuiidvual ivioimnsamuaumsneaiadiuaunis

msreRuandulumunmi dimualilulundsiaamuieysia BGil of Quantity)

st dus1Ag 95mA 18T anuaTud1UY9INITIDNLUY NISTALATIUINUNITAITIALAE

1% '
a A ! ]

wIguiun Arsssuien nMsviuuuuazdeya dan ussnuwazgUnsallunisdavih mandn s

N
ho)
D

Qe

[y ]

Ind9 NMIRARILAENTNAERUTRIU LIS HUSDLAR
(10)  szuuUsuanAn1elueIAIg

seuuUsUaINANElUaIAT UsENaunie UInLazinfansasusuanianiely
anansawanuiuiideass (Widsenidnunuildaesgueie 700 I7) lnerznsiaiausunaniu
LAY

ns31eRuazdulunusIawing a9 fvus I Tulukd sus i usazsian (Bill of

. | &z = ' v & | Y] = )

Quantity) $1A1 318U dus1IANTITINAITT 18T IrUAlUdINYRINTIAN AT BIUSUBINA LAY

gunsal Msdndauasmsinasliiseusasu
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