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PV DIMPN DXPYINN THN NI 2PN NOWN PNNL 8NN
90 PYON - NPNTY
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: Nan YR NNI9Y CD 7 DVD »mvudpn by nynnn .4.7.4.2

PN e
(.D»P DN MWYNN PP OV )NTIYIN DY @
OPNON DY e

(MY 7/ YTIN 7 DY )NP>T2N NYNNN TIND
NP>TAN DPO PIND

NN PN PN PP DININNN PYND DMIDON DINapn Yo
CTANRM VPN DY NN XYDD NVYPNI

M9MDI .5

Guidelines for

Acceptance of Sewers, October 2009, Los Angeles County
Sewer Maintenance Division

Consolidated Sewer Maintenance District

.2 Review of Sewer Defect Condition

Classification Methodologies

City of Hamilton

Roster Category 26: Subsurface

Infrastructure Assessment and

Trenchless Technologies 2007/2008

oMnevy 6

NPT YT LT

o'novy .8

:1'01n NI

DD NNNA NNPIA MIPTY DI MND) OXTIP NYIV : 1 1DV

212 nN8Y WRC 9 5y nipra mTo 0939 )N0) OONP N1V : 2 1YV
PTA AT MYTY OTIP : 3 NDAV

D»P 1P — DIRNNND MPTD NININ NP NOAV : 4 1YV

YIN IP — DIRNNDND MPTI NININ NPO NDAV : 5 YAV

NPT NN OND NDAV : 6 NYAV

MMAIN NPT PON : 2 0N NAD)

D99 NNPIYI VIFNT NIININNVYNY DIXANT DX NIV : 370N NADI
.DNYT NN NOW) TRONNY
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190 N0y .5

: DI NN NNPXA MPTH DX MDY DX NIP NYAL : 1 NYAV

MY T TP (wincana DYTN 2N )N MOPN /7 DI9N ND
WJO Joint Opening-MNg NNX NN
WIJD Joint Displacement - 1m7)¥ 712°n2 MINN
WCF Crack, Fracture - »290 102N »n2¥1 PTO
WLC | Long. Crack - 90 13020 »19°82 797N P70
WTC Transverse 1970 VAN NN >IN PTO

Crack -
WSC | Spiral Crack - »3910 1020 »9°82 %9910 P10
WMC 9N PNVIAN NN D21 DIANWN DPTO
Multi. Cracks -
WDD CIPNNMOT NN MPY
Deformation, Distorsion::
WLP Local pulping - mnTip1 nown
WMM | Mortar missing - )02 Ma’¥7 10N, MAOPNN
WCD | Defective concrete 7NN XD mpb PO NP
coating uneven -
WCW Discontinuity 712°n2 102 MY 0N
concrete connection

WCB | 7m9) IRXIND) 9T IV NN
Concrete coating burnt (due to welding)
WPE (TN MIWN NPN)NPTN TINA
Weld penetration (penetrating secondary
pipe)
WZH (7Y 5¥) PRVIIN 9P Wi
Using an industrial raised (welding shoe)
WBO Blockage, Obstruction -nnyon
WDR Defective mortar repair -)1012 D)9 PN
WWF Weld failure -ons 7m0
WOD Other failure -9nX 039
mMYT TP (wincan -1 5IN2 yas )MV 09 N0
WCO Corrosion - (MToN )M NP

102

IANNN STIVN NYINY T999D NN NN 1Y HAPY ,NYNN YWIIND 1INPNN GNNYN .HWIND KDY 7aY3 119D 19510 N2IN N3%D 1t NN



M1 NP (wincan -py7 yas »oo5 y1n
WHJ House junction 12 712>nY maynon
WGJ General joint 555 — moynon
WEFJ Fire joint WX 255 1925 moynon
WAJ Air valve joint PN DINOYHY MAyNoON
WAl valve joint 9115 Moynon
WIV Inline valve Ypn 5y qun
WIL Water inline ©>10y 010

WAU Up ndynd
WAD Down nvunb DR AR EZARR P AR
. moyna

WAR Right nyn»
line angle in degree scale

WAL Left nonnw
WFO Foreign object 9% qn
WAF Another failure 9NN Sw>

212 0782 WRC 9 5y nMpra MY 0939 °MN0) OTp NYav :2nvav .6
(Joint)72NN2 NMVPN NOPN PION T MR PO DI : NN

NN TP | NN )20 D9 N0
PTOOOIN CL
Long. Crack
P10 9PN CcC
Spiral Crack
P70 2NN CM

Multi. Cracks

92V OOIIN FL

Long. Fracture

92V 9PN FC

Spiral Fracture

DAY DXANMYN FM

Mixed Fractions

9av B
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Fracture

momnNsg D
Flattened

noMp X
Collapsed

NN 2NN NP JDS

Connecting shifting - Slightly

DTN NN N JDM

Connecting shifting - Medium

DYD NN Nvp JDL

Connecting shifting- hard

92NN MNS VYN OJS

Slightly open connection

93NN NN I oM

Medium open connection

92NN NN TINND OJL

Open connection

PIMP NONVYN NOP SS

Light Surface corrosion

PNMP NPNVLYN NYP SwW

Hard Surface corrosion

TIXNNST NOIN VD

Vertical deformation

NN P

Roots — fine 5p - v RF

Roots — Mass 70 - oownw RM

Roots — onon oownw RT
Blockage

Easy water ndp o n»n IS
penetration -

N2 DD NN ID
Moderate water penetration

Increased N2 0D NN IR
water infiltration -
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TIND PN DD NPT IG

Very strong water

penetration

Corrosion — VP MNP EH
Severe -

Corrosion — 12 MNP EM
Moderate

Corrosion — Nop MNP EL
Slight

MY MOPN DI ND

DOUP DYPIAT DOYPYN ESH
Sediment stuck hard

DN DXPIAT DOYPYN ESM

Sediment stuck medium -

DYWP DYPIAT DWPYN ESL

Sediment stuck medium -

deposits -DYpwN DE

Sand deposits -51n >ypwn DES

Lipid/fat onmw rypwn DEG
deposits -

Blockage 7 nnoon OB
Obstruction -

Water level -o'n 0591 WL

NONNDY P MV LL

Line movement — left -

Line Ny yp Mmoo LR
movement — Right -

Line n5ynHp mvo LU
movement — Up -

Line nvn yp moo LD
movement — Down -

MNNON P
Junction madvsn IN VNI MDPN D99 M
Junction ma5vxNa NHPN JIX
failure
Side Connection »T78 72N CN
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9939 VO OPTIN NN CNI
Prominent in connection
side
Connection 92nn1 19PN CcX
71929 97N 92NN NOPN CXI
Connection
Manbhole 7 Access nmv MH
Points
NN P P85 M)
DN NYNN ST
Begin CCTV Sewer /
Survey QA/QC Process
DN DYD FH
CCTV Process Complete
DOWIN KY DN SA
CCTV Process is not
Completed
TN P NPV DC

Pipe diameter change

HNYN M09 NN LC

Changing internal coating

XN IDIN NO MY MC

Change the type of pipe
material

MNP NS OV SC

Changing the shape of the
tube

TITNNIND IINN NPV PC

Changing the tube length

Mouse or rat N79yN N 120y Vv

(NSP1N NXOD) M555 NN GP

Overview (without incident)

D) NNN NNONN CU MY MOPN DN N0

Underwater Camera
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NONNDY P MOV LL

Line deviation to the left

NN P OO LR

Line deviation to the right

NOVN P NLO LU

Deviation line up

VNP MVD LD

Line deviation below

NPYTANNTAMMIO ONP : 31vav .7

NN P 12597 PP N7 IO
Downstream n1n»% 79m D
flow
Upstream flow 117t nbyn U
MNNN P
Round 5ny C
Egg shape n¥»a ny E NP NNY :NMYT NMIMD
Elliptical > 095N O
Rectangular »a5n R
Square y2n S
Other 7NN X
MNNN P
Asbestos LINY LOIDN AC
Concrete Y02 CcO
I PV DN CC
Cast concrete pipe MNPY ND : NNT IMIMD
Fiberglass ©5)1229 GRP
PVCHrono9 PVC
Polyethylene y2>nno59 PE
P NVA RC
Reinforced concrete
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Stee 1nT59 ST
Clay o0 VC
NN Other XXX
NN np
Epoxy »opan EPX
Polyester q0oN719 POL M99 KNI YT MIMD
NN Other XXX
Unknown ¥y XY 777
NN np
1320 MYPN NN NPTa A
myrw

Troubleshooting testing and

. b] . ’
service structure DYDY NIVN  NYT HIMD

Y0N NPN NN NPT B
Checked for blockage source

2NN NPMP NN NN NPITA D
MIWUNA

Checking the status of an
existing pipeline Initial
condition

ANN NNPP NN ANN NPT E
Checking the status of an 910
existing pipeline Final state

97 IYTN NN 2NN NP>Ta F
noN

Checking the status of a new
pipeline Before delivery

INND NYTN NN 2NN NPT G
n»on
Checking the status of a new
pipeline After delivery
YTRY MON NS NPT H

CCTV for the design of future
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D02 MV NN TNSY NP>Ta I
CCTYV for valuation of assets

120 YoNn 1IN DN J

Re-CCTYV for any reason

Other 7NN X
NN P
Dryly v 1
Heavy Rain 725 ow) 2 PNN I NPT MIMD
Light rain 5p ow) 3
DN DMVNN 4
Rain — Showers

MNNON P

Yy — w15 A

Road — General

NNIN — ¥ B

Road — Junction

Highway nn vaoa C
77PN 209 N/ Pra PIina D
In a building 7 indoor car
park YR DIPD AT MO
237’991 Dy, NN E

Sidewalk, pedestrian path

Open space MnNa NLY F

Y099 NLY, NI)

Garden, private property

Y099 DNNNA NAVN H

Kitchen Private Compound

N329 N*vy —MNS NTYA I

Open field - much grass and
weed
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DYP 1P — DONNHDN NINTY NN NPO "DV :4 MDAV .8

YD NN PAYA DY NAN NI, PPN 1

DNYN 20- 25V NN XY, HVIY YOP NDD 2
INAN

MY 10-20 Pav NNV HYHY "2 NDD 3

LDV 5-10 NNV SYOD M) NI’ 4

DV O»P 5

YTN P — DIRSNDND MPTY IIN NP0 NYaV : 517520 .9

PPN 1

Op 0X9 2
INPA 0N 3
N DX 4

NPT NN ONO NV 6 NYaL .10

M /IMNNON: NN NI NN C
NN ND
PE :

M9 / MNNN: NN N9 NN I

NN /0029 /7 VA NN ND

F

PIPONIDND NN PE

-IPPN NN PVC
(PVC)y1 55

T2YY NPNONNWUHD NN CIPP
OnY

NN NO NN oT

NN N0
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2 NOY)

2N NPT 79D

.9YN0 NVNDMY ,MOYN 360 NNV TN DINY
JOPN OI9 DY DYT27 NN

LDAND PAINN TR NX M, NNN NPN NPYT2 HNNN
.NP>T22 5NNND >1 (3 1YV )oNN TP PN

SMNONA O DD NN PN

LN DN D) MDD NN PN

,NP>T22 5NNN

.DN2NM DMINON DD NN OYN

.DXA 9 5Y NN 2 oYY

NPT 0

: 9V PYNNY IN NAYY NI RY NNONNN DX
SNNXN IVIPNI 20%- N M) DM OV

ST DTN NN IWUNRD DIHND NO)I

.PYT2Y NPT NN WHRNYN NN NNPNN ON
.DY0N /7 NN NOMP 7/ DWW

NP1 NPYIN

.PYTAN NPONN NN MIYNA PIN. NPT NPOON PIXY YT (3 1YV )TIPA WHNYN
212> NI NPONNNY TY NPYTA NONN 20 NPYTA TON DY MM NIN NNV NNOSN JPNN
noxnN o ,AAMH onn o1 owrsny 8y MSATP 8 7N Np>T1a ©»0, MYy

.DYWIN TP DY NPYTAN NX DD, N2YD NONON
:IINK DMWY NYNIN NNONNN ONX

MIYN2 NMY MDD PN

.N1T2 DPD TON VOPL INN

MWD SY MOYN 360 DN

2 TON Sy MAdY

3.8.39¥0 N — MWYNI LOPL TON

3.8.129>¥0 NN — NNPX2 Y212 TON LOPY
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P72 - T DWIN

[ wincan ¥ NIM2Y NOVT] - NN DN T

DN PIND N7 9900 : LPMON DV

1w

NN /2N

090N OXVI9

NIND NN POIN

PN WP VN

) TIVN : DMNAYL: DIV
E-MAIL

nHNd DYDNN NTAVN

TPIn WP YN

T TIVND : DML : DOV

email

12000 )PYW Y N DIDINN YNIN

NPYTY ONINRM TNV OV

290N WY ON
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DIDN NYTH NINT

WINCAN -n 07y qnd XonT

DTAYNN D

NTaYN 079

0N DYDN NIYT
0N YOPN TSN DOYIN PNN NN TIND
NoyN NMY DIPYNY DYDY DIV = VR
TN NNV N9
on CD
_ YOP TN m)pala)
PN TP PN NN Y
98 N0 PN VIOV
S MODN MIYN
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DN TT DNNN INT 'P) NN NP O

0 1-1 0:00 1nmwn oo nonn M/ 0.0
0 1-2 0:00 980 991 5% o1 vvon WL 0.0
0 1-3 0:05 17713 100 40P 9 Nywa madvsn AN 0.2(
2 1-4 01:25 998N 99n1) 5% Nana osypwn DESr 9.9p
2 1-5 01:42 9980 79n1 10%Hana osypwn DEST 14.4D
4 1-6  02:15 10-2myv 1°a 0%a7yn 0*p1o CM 21.80 . 2
1-7 02:44 2nMYY Nyan yopn oy oo LHF 22.0 - :
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Orainage C

"IN TN NTayn
NNNNNN -1ason apman"it
Date Job e Vieather Cpenator secton number PLR
17.10.2001 11022 Ory v 1 81
Present Vehicle Camets Preset Cleaned Grade
Yes 1
Road PILORY CORNER Orvsion 1 et At 51
Place FUMWELL DOatict A o M s2
Lecatson Foolpath or verge Tape No 00001 Teta! ength 424m
Purpose Structural & Service condition check SaerSrage Circular 150
Use Materal Concrete Pige lerg?h. 1.5m
Leurg
Catebermet sy Category A
Commant
Locaton details 52 OUTSIDE FLUIMELL HOUSE FARM
1:325 position code observation
Depth: 0.76 / Cover level: 0 /) jeveli 00 =1
YAYERa k! s o=
".'v' o [‘ [. L Nt A ==
000 ST Stant of survey
]
T wL Water level S "4 height/dameter
1 11 RFJ Fine Roots at joint
1 cc Cucumferential Crack, from 06 to 05 o dock
i 110 81 JDS Joint displaced. Small, Start
10 82 REJ Fine Roots at jont,, Start
L \ F2 RFJ Fine Roots at joint,, Finish
1120 JOoM Jomt dsplaced. Medum
278 my 000813
1820 83 RFJ Fine Roots at joint,, Start
250 LD Line of Sewer deviates down
L=
31.90 cC Céacumferental Crack, from 07 to 05 o dlock
L
| 3310 F3 RFJ Fine Roots at joint, FINISH
] JOM Jont dsplaced. Medum
T 50 s4 RFJ Fine Roots at joint,, Start
T\\m S5 OE Debris, 10 % cross-sectional area loss., Start e MENLRNE
F§ DE Debris, 10 % cross-sectional area loss., Finish
; 4000 F4& RFJ Fine Roots at jont . Finish
52 FH Firush survey
Depth 080 / Cover levet O/ invert levet 0/
Jerctoal Dedects | Consrscrons Fos
Servce Defects | Mscetancous Features
demomdd N page: 2
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37 nov)

PIN XND MYSNNRI NDPON NPITIT NID)

EN- 1610 NX9YNN )pNN 599 NMPOND NPTa HAY PRty 0owiT .1

: DYPTAIN DOYOPN D NN YTNN NN MODIDN NMDIN NXD PIIN.1.1

.DMOP *
.DPNTH DINN *
NN ND *

NN DY, NYNNOINTO D91 INNND TN, MNIYD M) NYID INT PN .1.2

5Y PN NNIN VPMIAD NTIN NTIAYD FTNIM PTIAD PPN P2 YSINN NTHAYN NN .1.3
A0apn o

MPHN MNIIN NYAP TNYD DMVIDIVIN DI MNNDON NYY ysann nNp>T1an.l.4
LAVANRN D95 NPDVPIINY

PIIY 1IN O DI NPDIN WITN DY DNPA DN MIMVYN NP>TA TONNa.1.5
TORWYN /DD 29PYN NPMIDN WAT» DIINDN DMIPNIA 190 /PT 40- DY TN
NDRY

MMOLX NPND DTV TINND PN NN NXIPY INDN JANNI INYD MMV .1.6
DNDNN ,0MNNAN DDYNNN NPNY MMVYA .NVYO PTIAN NI MNAY NITHNA
PN NPT NINKIN IWIRD YT 191 2INTN DY OUNRIN 1P OO TINN
7993 PNNR ¥NYA D18V29) 29°2 MNPY NIYNINND MNIVN NPT I VIO .2

3993

MMON NPT PPN Y8 ,VIDNN NNIN T MVYNN MDD INNRD ,MTIAYN OPDI.2.1
AYXIIY 292N NP OYLP D30, NAVNMNN

DWN DIPNN 29 5Y INNNV 2PN MNP NIPVN NNVIAX TNYY Y¥IAN NP TaN.2.2
T P9 MINNNY DRNN DOV DIMIWIN

VINDD 9D, PIVAN MY IWINOY 1T NIOVND YTV TPN MYNNNI P TR YNIAN NP*TaN.2.3
UITIN MNPVIAN TN NN HD1ON ,NTayn

: 1Y P92 DPN MNNM ONPN.2.4

DONN MPITI KW D DX IDIN 55101 521900 INIPRN JPNN - EN-1610

P02 MNPSD PNNX XND NP TA - ASTM C-924
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LPVC 0% 79 IR XND nprTa - F 1417 ASTM

UN-B-6-98 UNI-BELL PVC PIPE ASSOCIATION
.DIPIN 2P NPY T PNN

NND MPr 1A NN

NPY TN PNNNND NPT - ATV-M 143E-GERMAN ATV STANDARDS
Ay

.DINN DPOVINY ONPN 1

NP> O TPN DO .2.5

: DYPTAIN DOYOPN YD NIAN YN DX MIION NPION XD PRnn .2.5.1

npalelp) *
DPNYTN DINN *
NN ND *

INNPND TNXD MNMWYY NN DYDY INT PRNN - .2.5.2

2919 ONX NMOPON HAPY >TI2 DMIDVN DOVINID NPYTAN NVXY NN DN PON .2.5.3
PYTAN MNIND YINN D52 HYIpn

NNIN VP NTIV NTIAYD ITNM PTIAY PHIIN PA YINN NTIAYN MIMN - .2.5.4
22PN T Oy IPN

MXHN NYAP TNSD OOVIDILVIN DNMNM) MNIMD NIY YyNaNN NP>TaN  .2.5.5
VAN DO MIPNIN

19N O DI NPDON WITN DY DONPA DN MMVWN NPT o3 .2.5.6
/ TN HO9PYN NPION WATH DIHDNION DIPRI 1PY /T 40-2 5Y T Iy
DY TORUN

NPYTIN M2 1OIN.2.6

POVITNT LN YOPN MNP NIVYYI MNP MNYOINY P TINAPTINYLP S  .2.6.1
XN NPYTA NIVNY DIDIRNN DOVNNINNID DPPII

N2 ONTH MYNNNI PN TIND 2909 PIX XND NITHND DRNY OOPPON TR .2.6.2
SPNNR

DNNNA NWITTN XNON NN NN TY PN TIND OIRNND AXPAITAY PNIRNYND  .2.6.3
.(2”1 100-2) ©NIpPN>

2199971 XNON INOD MPT 5 PRNND W XNOO IWNINKRD  .2.6.4

NTTNY NAYNMNND NPXTAN DNN ,WIT MNURI XNOD DY XN INND - .2.6.5
.PYTIAN TONNA XNON MPY

9NN MPXN IVIPA NIMN ,DX0ITIVDY ONNNA YIAP YOP Y0 NP TAN VN .2.6.6
P2 9NNN XNON PTaY ,NPYTAN TYN DYva

MYTO PPN PN ,WITID OXNNA DIIINN IP DY WM NN

LONRNN2 INPN ONIN INDPN DY LINPY NINN NPITA TIVIN X NN
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NPYTAN TONNA PIXNY AWNHD NMIDIND DOXNIDNN P> DMIDNN DINMN YD .2.6.7
.DMVYN DNMN NN

YAP» YA NPYTAN TONNA XNDN MY DY NINN 91 OITY NPYTaN OPDa  .2.6.8
APNN O DY 1OWDY IR 7Y YOPN ON

3 1219 DXNN2ITONM XN DI VNV 0NN M NNN PTMIPM NN .2.6.9
2NN NN DN OINN

npP>TIN YOy 2.7

MMWYY NN B MTN MPT TYWNI NIIWNRN NAXONN YAt 991 NNy NP>TaN Yo
NPT YOPY ' T 15-20-2 TUDOINY MWY DIPPRAn M)

NPYTAN N NMINN 2.8

YOP D39 NPYTAN NN NN DIVY NPITAN NOIYNH DITIN NIYT W MPrTan D12
: DYNAN DN 9D, MMV P2 YOI

DMOYO VI .1
.Mpo ov -
PYTAN VI PIND -
DD DXYITI DV ,2INT W - VPN OIPH -
NYT Y9010 -
MY NMYN - YOP PION -

PN OV - NPITAN N .2
P72 MY 0P -
.DINN M MINYDN -
T YOP TN -
Y ND -
PN MIVI WIN -

NP>7aN ToNN VI .3
PPTANND -
.DPYT2 TN -
XN 218 0y -
PYTAN IR INM XN WIaN -

NPT MIRNN 4
.PYTAN YD) TONN ,NOONNA XN YWD -

.DINNDN NN INDY YIIN PN -
IPTRI AN IND OPIN PN -

NNON DX AIRDOY PNNN N2 1P XNONNNN NPYTAN NND 1YY XND 1P 9193 900 -
PYTAN TN TONNA IMNN ODDIINN

.PYTIAN TONNA DIXNDN MY NN 97) -

MY NRPON .6
DTN YOPN MPPN O IN MPPN 20 NP -
AU PRI MADN IIYN -
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YD NMYT L7
: (779 9Y) DONAN DYVINN NN DIV NYTN

PINN 97 1

PRI M9 -
BYVaTa RIVRT) -
YT 19N Y099 -

.AN532 NOHO MYN -

NNOYN NIV 2
APTAV DYOPN Y9I NN NNODNN NITIDN NIV NN -

955 NN DODNN THDN 9NN YTIYMON MNPVNN AYNNN OXIIAPNNN MNITN D -
RolpRdplaly

OX9NNN MNT .3

THTIVAPNNY DMIDVN NPITAN NN NX DXINDN NVLYNNI DPNPNRN MNITN H9I 19NN
DTN NPYTAN AWNN

©213 3173 MNIYY NIYNINM NIIPUN NPITA MINAY VY9N .8

3993

NLR NPT PAPN YN VDR NNIN AT MOYNN NDM INND ,MTIAYN DPO2
AV 2120 MNP OYLP DIY , NAVMNN

NVN DIMVYIN DMNVYN DNIPNN 29 DY INNNY 212N MNP NIDVR NNVINX TNXD YXIAN NPITIAN
1Y P9 MININD ORNND

,TTIAYN VINO 2D, PITNN MY AWINOY 1T NIVND YTIV TPN MYNNNI P TN YSHIAN NP TN
WUATIN MINMOAN TYN NN Y9150

: 1Y P92 DXAPN MNNM ONIPN

INPORD MPITA XY DD DX IDIN HDI1ON HPNN INNVRD PN - EN- 1610
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  P i =  Di Dmax X 70


  P 1 =  Di Dmax X 70


   10 10


  P 2 =  Di Dmax X 70


   8 10

