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1- Closed Circuit Television
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1- Close Circuit TV (CCTV)
2- Sewer Scanner and Evaluation Technology (SSET)
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1- Monitor Linearity Test

2- Marconi Resolution Chart
3- Test Chart Box

4- Five Shades of Grey

5- Shade 1
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Code
Score Description Defect
eor P 5l
kel T e
MSCC | EN 13508-2
Medium; between 1 and 1.5 times pipe thickness.
! Ay s VB LY e thamgie oM
Large; greater than 1.5 times pipe thickness up to 5% of o ]
5 Diameter. Longlt'u(ti/lrgrl)y Dl splaced
) 5 s /D ST . Calies TRt join en joint
Large; greater than 5% of Diameter up to 10% of Diameter. | (QJL L Jlas!
50 AN 5 LS B 1D | ke 15 ‘
>10% diameter.
165 57Ve o 5 s
S RAR T

1- Internal Condition Grades
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Code
Score Description Defect
L . 3 ,las bl
kel Ty s
MSCC | EN 13508-2
Medium; between 1 and 1.5 times pipe thickness.
! Ay s S VBB e thangie DM
Large; greater than 1.5 times pipe thickness up to 5% of
7 Diameter.
5B 870 STas b g sl VB 5| 5 e 055 :
9L 310 Sl b A A MO S Se 1 S Radially displaced Joint
Large; greater than 5% of Diameter up to 10% of Diameter. BATB
40 BTN 5 g Dol BB Sl it 55 Juasl e ol
JDL leis lail olols
Large; greater than 10% of Diameter up to 20% of (et 2oz 2 Jol Sl
80 Diameter.
BUECIVA R FIPO TSNS A K IR W g
165 >20% diameter.
ST N
2 Circumferential 9ol - BAB A B
2 Longitudinal SJsb - BAB A A Surface Crack
2 Complex Sy - BAB AC s S5
2 Helical b - BAB AD
10 Circumferential 9ol CcC BAB BB
10 Longitudinal Jsb CL BAB B A Crack
40 Complex (Multiple) Sy CM BAB BC Sy
40 Helical (Spiral) el CS BAB BD
40 Circumferential 9ol FC BAB CB
40 Longitudinal Sob FL BAB CA Fracture
80 Complex (Multiple) Sy FM BAB CC N
80 Helical (Spiral) a=be FS BAB CD
Broken
80 - B BAC A e
%0 Extent up to 1/4th of circumference
Ayl Lo Va3l 58 dnusgs Hole (Missing)
H BACB N
Extent more than 1/4th of circumference Ths
103 Ay Lo Y 5| Fn damgs
Collapsed
165 - XP BACC St 5,3
S
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Code
Score Description Defect
s i 3 ,lasbiw!
bl T e
MSCC | EN 13508-2
Increased Roughness
5 ol SW BAF A
SryoRlP
20 Spalling SS BAF B
g (a5 aiagy L o Sesls
Visible aggregate
5 i s oles S AV BAF C
Aggregate Projecting from Surface
20 &8 guu clecing S AP BAF D
alaSw (S95092 Surface Damage
Visible Reinforcement o sl
80 Lo 5ila)T s oybles S RV BAF F
Reinforcement Projecting from Surface
120 T e S RP BAF G
b 55l (525009
120 Corroded Reinforcement SRC BAF H
O Sllas (9,05
Corrosion Products
5 o S CP BAF1J
S5 Jyaze
SR BAI A Defective Seal
5 - SR B oo
%0 Extent up to 1/4th of circumference Defective repair, Part of
Uyl Lo Va 5l 508 dnwgs wall missing
RXM BAL A slos | i .
Extent more than 1/4th of circumference oI35 ‘5_ P
165 4.!5] . %)lfgw—’wﬁ-‘ .4:.7'91)5)54J,J60¢.’;M
40 Longitudinal Sob WXL BAM A
Weld failure
(for plastic)
40 Circumferential 9ol WXC BAM B ohex >
(Sl sladlg) 1,0
80 Helical Tl WXS BAM C
10 Longitudinal Sob WXL BAM A Weld failure
. . (for steel)
10 Circumferential Soolym WXC BAM B Sier
40 Helical el WXS BAM C (soYgd sladdg) (1))
20 0-5%
BAA Deformation
80 6-10% D BAA A e
BAAB (08 ) S
165 >10%
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EN 13508 5 il

Code
o . L.
Score A) Loss of flrea. Descrlptlon 5 i ! Defect
kel &hio g ials . T e
MSCC EN 13508-2
1 - Fine Oeige RF BBA B
5 - Tap POE RT BBA A
2 <5% Roots
4 5% - 19% L
Ay Og
10 20% - 49% Mass 0095 RM BBAC
15 50% - 75%
20 > 75%
1 <5% Ny Light DEEL Attached Deposits,
Encrustation
2 5%-20% Luge  Medium DEEM BBB A £55 § oz g,
5 >20% ob; Heavy DEEH (S abding) 58
1 <5% )
Attached Deposits,
2 5% - 19% Grease or Fouling
[ e : o | e
&9 3l oderr Sligw,
8 50% - 75% o _
DB L (oS
10 >75%
1 <5%
2 59 - 19% Settle(igLDCeposits, Fine
oarse
5 20% - 49% Debris or silt BEE ‘;‘;g g 1o, condintids Slage
Y5 L dbs ’ ) ‘
8 50% - 75% alocais,s g
10 >75%
2 <5%
4 59 - 19% Settled Deposits,
Compacted
10 20% - 49% - DEC BBC C s oo eial Sl
15 50% - 75% * 00,8 g
20 >75%
1 <5% ol L CXI
2 3% - 19% L . =P sless Intruding Lateral
Intrusion % of diameter ) . .
5 20% - 49% . ) ooyl o a5 CX BAG (Connection Intruding)
(P sbol 59,08 a5 09,9 (]300 . o> le lel
8 50% - 75% oS98 Juo)d ) ’
10 >75% E el odld )5.5
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Code
Score % Loss of area Description 5 i ! Defect
3ltol Zhio o als . ) e
MSCC EN 13508-2
Not Intruding
1 - wlon i il il BATAA
Hanging loop above center i
5 lae godh oz ain] ails Defective Seal,
5 - 2 < S SR BAIAB Intruding Sealing
Ayl SBgd Ceond Material (ring)
W] o " u]
Hanging loop below center 7292929 9*-'-" = i
8 _ 2 GBlae oo loz sl dal> BAIAC #alg) Jols slad 4 anol
Al iz o
2 - S Broken SRB BAIAD
Defective Seal
o )
1 <% Intruding sealing
material (other)
2 5% - 20% Other seal SO BAIB las b cogre do]
4.]5.] B rxand é)b as ..\.uu"
5 >20% # wloos
1 <5%
2 5% - 19%
sbas sles 5 claaS oles Obstruction
5 20% - 49% - N N
OB ¢, BBE &
8 50% - 75%
10 >75%
1 <5%
2 5% - 19%
slaas ples 5 slaas plas | ) JBls 4 S deis
5 20% - 49% _ f A sbas e o Sl 4 o
= SING BBD Ingress of soil
8 50% - 75%
10 >75%
1 - - LXC BAK B
LXB
LXE BAK C Lining Defects
5 - - LXWL * Sy e
LXW C BAK E
LXWM
8 - - LXD BAK A
1 - Seeping G IS BBF A
5 _ Dripping oS> ID BBF B Infiltration
* PP
10 - Running L ,> IR BBF C Pl
20 - Gushing 5% 1G BBF D
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1- Standard Nozzles

2- High Efficiency Nozzles

3- Bomb Jet / Spade Jet Nozzles (Heavy Nozzles)
4- Tri-Head Nozzles

5- Root Cutter Nozzles
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1- Deformation

2- Characterisation

3- Quantification

4- Circumferential Location
5- Fissure
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1- Break/Collapse
2- Surface Damage
3- Intruding Connection
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1- Defective Connection
2- Intruding Sealing Material
3- Displaced Joint
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1- Lining Defect
2- Defective Repair
3- Weld Failure
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1- Porous Pipe

2- Soil Visible through defect
3- Void Visible through defect
4- Roots

5- Attached Deposits
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1- Settled Deposits
2- Ingress of Soil
3- Other Obstacles
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1- Infiltration
2- Exfiltration
3- Vermin
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1- Connection
2- Saddle

3- Plain

4- Point Repair
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2. Overall Cost Factor
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Abstract

Inspection of sewers is considered to be one the most important activities regarding operation and
maintenance of sewer networks. It shall be mainly used for detecting defects, evaluating structural
performance, classification of sewers, quality control, determining rehabilitation method and prioritizing
implementation activities. Among different inspection methods, CCTV is more popular and provides
more information about the sewers than any other method. This has led to widespread utilization of
CCTYV across the globe for most inspection projects.

This publication provides a comprehensive set of instructions on performing CCTV operations, defect
coding and classification of sewers based on their internal condition grade and structural performance. It
also covers other related topics such as technical specifications of CCTV cameras and their accessories,
procedure for quality control of contractor, acceptance criteria of newly constructed sewers, failure risk
assessment and CCTV prerequisite activities such as sewer cleaning.
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