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Conduit Condition Evaluation (CCTV and Man Entry Survey) Work Procedure

Foreword

Since the disastrous landslip that occurred in Kwun Lung Lau on Hong Kong Island on 23 July,
1994. Since 1995, the Government of HKSAR is investing tens of millions of dollars in contracts
related to detection of leakage from buried water carrying services (BWCS) both on slopes and on
the roads throughout the territory. As expected, this sequence of events generated an increasingly
large pool new profession in the Hong Kong market, Utility Specialists (US). Most of the Utility
Specialist working almost independently, devoid of any standardized surveying methods and
quality requirements (on survey results). No formal registration system was in place for Utility
Specialist in the industry as recognized operational personnel in the market before the establishment
of HKIUS in 2002.

In addition to the above, HKIUS consider it is the best to have a standardized work procedure for
the industry to execute survey works and report under a standardized guideline. By consolidating all
various method statements, specifications, training manuals, and the contracts documents produced
for the vast number of underground utility survey contracts (government and private projects)
available in the market, a comprehensive and standardized work procedure is produced. The
standardized work procedure baiscally addressing the following topics in general:

(1)  Planning and Preparation on Utility Services Information to be investigated
2 Requirement of Personnel and Equipment for the Investigation Works

3) Level of Accuracies

4) Scheduling and Reporting

(5) Requirement of Deliverables in report format.

Such work procedure provides a straight forward and easy to follow to enable anyone from Client
to Contractors and all Utility Specialist to understand. From here HKIUS unify all utility specialists
in the Hong Kong market and become world class professionals.

You are welcome to take reference to this Particular Specification for your contract and in case you
need further information, please send an e-mail to info@hkius.org.hk or call Ir Dr. King Wong.

Mr, Zico Kai Yip KWOK

(FORCESEE)
President, HKIUS (2010-11)
April, 2011

If any error or mistake is found in this work procedure, please kindly contact us.
Tel: (+852)2690 3899 Fax: (+852)2618 4500 Email: info@uti.hk
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Conduit Condition Evaluation (CCTV and Man Entry Survey) Work Procedure

Conduit Condition Evaluation(CCTV and Man Entry Survey)

1. Work Procedures for Conduit Condition Evaluation by using CCTV Survey
TAERE - BN E (PR Bt As )

Note: The working procedures is mainly for ease of site operation checking, details shall refer to
relevant method statement submitted separately

AR B TEER ZE BRI TAV A AT - SRR SR I MEsCHY TIESR T

1. Calibration, Planning and Preparation

Steps Part 1. Calibration, Planning and Preparation Completed by
A F—Eby B - STEIRIZER TIE TelE

1 | Collect all information available regarding the asset from the
client (asset owner)

[FE P BEGA S REINFTE AR ER -

2 High pressure water jetting if necessary or requested by the
client

WHFESNEFER > EETEEEL -

3 | Safety precautions include Permit-to-work (PTW), Temporary
Traffic Arrangement (TTA), Personal Protective Equipment
(PPE), etc.

AT - AR TAEEFAIEE(PTW) ~ BRRG A4k
{E N PRt S -

4 | Assemble the CCTV components (refer to Fig.1)
HEPAR BRI (25E—) -
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

Work Procedure

Steps

Part 1. Calibration, Planning and Preparation

F—Bhr Bkt - GTEINIAER TIE

Completed by
TooRIE

Calibration of equipments before commencing the survey
everyday

FRAETIL R A FRas T F BB SR E -

Monitor and Camera Test by Marconi Resolution Chart No.1
(refer to Fig. 1)

{8 F Marconi Resolution Chart No.1 {E&E 5 K sso it
7 - (2F[E 1)

(Picture quality samples in method statement)

(ERE R TIFRH)

The distance between Camera and Marconi Card should be
kept in 150mm during the calibration.

EETHCAERT - SRR SR IAEEL Marconi Card HYFHEERECR
FF 150 =K

1N
< AN

Uél 150mm .
Came Marconi Card

Fig. 1 [&—

Cable Calibration (30-50m,+/-0.3m or 1%) whichever is
bigger.

BWHEOE (30-50 K, +-0.3 K5 196) LB R -

2. Oper

ation

Steps

Part 1. Calibration, Planning and Preparation

F—Eby BetE - GTEINIAER TIE

Completed by
T

Operation shall be carried out by OMHKIUS(at least 3 years
experience) or AMHKIUS (at least 2 years experience). The
whole operation must be supervised by OMHKIUS.

{1 0 Py B MR TR B () = A R S B P
SR B (/D IARASER) - BBV M O P A 3
R AR -

For pipe size >750mm, roller should be installed for the cable
control.

AR R EERY 750 KIS - B2 im DL a4
HETE -
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

Work Procedure

should be as follows:
ﬁD S 50 e F SR B 2

Case 1: Terminal Manhole

Steps Part 1. Calibration, Planning and Preparation Completed by
Uz —Hbfy BeAE - SHEIER TIE il
3.1 | Ifitis necessary to use tractor for CCTV survey, the steps

TTRAREES M - ES R T YIE

TFE— ¢+ EERL/GR
" /‘; ; % '_\\_\._ N Ty ol i o A
S .\\ Lhwny ,:\\ J starting Point [DE- P,
z_.-/. _\-.'_{/.-"\'.. ; __.- / . ; ./'._"-\ :,. P _.‘ N
,2/\:\_ AN P D A -/’//\ﬂ'\_'l_.'\ AL
S LR RIXRIR,
o ..\\‘\'- SRV gt
s : }/}_//._,- [
. { -
v N e, Sy
He iy il A gg::p i {F e e
Length of Extended TV Diameter of
Tractor head pipe

Fig. 2
Chainage length at starting point = Length of (inserted tractor
+ extended TV head + Diameter of pipe)

EEMGRE = fHIHEEE + SEEE + EEER

Release the cable around 1.5m before the tractor entering to
start point. And set the reading to be zero;
TR AR AZRERT - RS 1.5 K
Start recording before the tractor entering to the pipe;

FEAFL A AZRREAT » BHdRECE: |

When the tractor entering to the start point, the reading of the
distance should be kept to zero until the tractor completely
entered to pipeline and stopped,;

» MR EHEGE

B ﬁzﬁ&&/&* S > PEREEEUERE & 00K - EHEHAL
HE e AEREN > RERETR

Strain the cable;

RHEARTTES

By referring to the diameter of pipe and the tractor model,
select the proper chainage and then input to CCTV. (Chainage
can be refer to the Table 1

MR R B R AR - B8 Chainage R/ KA
£ CCTV 45 ; (Chainage &JEr[2H[ffFR—)
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

Work Procedure

Fig. 3
moves to point A location ;
=N
when the tractor locates at Point A ;

15

Set the reading to be zero ;

HEGEENE

Start to carry out CCTV survey for Pipe Y
FRAGHETT Pipe Y HYRARS BB (T AH] -

When CCTYV survey is completed for Pipe X, the tractor
& PipeX SEREARS i‘éﬁﬁm/ﬁhﬁ RHEALETTE] PointA fiz
The camera should clearly display the opening of the pipe

S HERIHAE PointA (i B » SIERAE E R R

Table 1 F=—:
Telespec Pearpoint Pearpoint
CCTV Midel sv-ccn‘ﬂu-uuﬁ (le;z) (PEPS 0)
Diameter of pipe {(mm) | Chainage (m) Chainage (m) | Chainage (m)

EHEE (B4 ®E CK) =T CR) =T CR)

150 1.0 0.45 0.75

200 1.0 0.50 0.80

225 1.0 0.52 0.82

250 1.0 0.55 0.85

300 1.0 0.60 0.90

375 1.0 0.67 0.97

400 1.0 0.70 1.00

450 1.0 0.75 1.05

525 1.0 0.2 1.12

600 1.0 0.90 1.20

A R — (il N L

Remark: SP-CCTV-10-006 can only display 1 decimal place.
f#§5F: SP-CCTV-10-006 =
(Correct to 2 decimal places) (28~ —_{&/ N fir)

Steps Part 1. Calibration, Planning and Preparation Completed by
Uz S0y BAE - FHEIER TIE il
3.2 | Case2: Passing Through Manhole
TIET b
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

Work Procedure

Steps Part 1. Calibration, Planning and Preparation Completed by
TR S0y BAE - FHEIER TIE pils
4 | At the start point, place the CCTV into the conduit at suitable

position (centered with tolerance within +/-10% of the internal
diameter).

FALAHS - KPR EAENEEANNEEE (BT » 3
72 Ry BLARHY+-10%) -

5 Fill all the information in the form first and then enter to the
computer. Check any mistake between the filled form and the
screen before starting CCTV survey.

R FTRARAE RN RAE b W& AR © 1Bk
HiZHEE EAVEREERRE EAE S 2 -

6 | At page 1, enter survey data and display for at least 15
seconds (refer to Fig.2).

E—m AAE R S 8RR (25(E
)

7 | At page 2, enter survey data and display on screen throughout
the survey (refer to Fig. 3 & Fig. 4).
HE Zim A B R Rl e 2R B A B (25 E
= R [EpY) o

8 | CCTV should travel at suitable speed (=0.2m/s)
ARG B AR ME LU & S T (=31 0.2°K) -
0.1m/s, for Internal Diameter (JA1%)< 200mm
0.15m/s, for 200mm < Internal Diameter([A{%) < 300mm
0.2m/s, for Internal Diameter (JA1%)> 300mm

9 | On site operation by A/IOMHKIUS.

RI5 & BRI BB TIRF (B E S B R A
FOMELLEER) -
10 | Onssite coding by qualified operator (OMHKIUS, at least 3

years experience)
RIS HEESIEEEETHRIBESEERHE > 2/0=
FLLER) -
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

Work Procedure

Steps
TR

Part 1. Calibration, Planning and Preparation

F—Bhr Bkt - GTEINIAER TIE

Completed by
TooRIE

11

Code whenever defect is encountered, pan and zoom on the
defect if it is a significant one.

Ead TR > EILRE TYRES - R R B R -
EENRRNE > DUEEE -

12

Take note if there is any special circumstances

VA ETRERIR » R4S AR -

13

On site preliminary coding in site coding sheet
RIS )20 SRt B P B AR RAS N -

14

Finish survey or survey abandoned with reason noted.

SERCHNE » AIBCEERNE > FERRA -

15

QA/QC check on site by verifying some of the located
alignment and check with existing records again. Determine
which information is correct on site if there are difference
with the records.

RIS E B B - Bpse— L AT RO AV RS Fo I B B A0 %
TESIEL - AEEAIA 2 - RIS ENHEZ EETTE
H o

16

Clean and tidy up the equipment and site
WdE ~ BRSSO R -

17

Hand in raw data and completed forms (see attachment) to
report team.

RS A BRI Y BT8R FRA& (IR A4
2H -
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

2.1 Accuracy Requirements

Work Procedure

Accuracy Requirements

SEREMETR

Standard /Tolerance
W N

Depth of duct direct measurement

HEEEESHIRE

Bottom of duct

LA

Cross checking length of duct

Ground surface

IR EATE R -

B ESIIRE Hi
(Note ;£ =: Length will be different due to
gradient in pipe. ELEMNREREH BMERIE
FHEEEER )
3. Report
Steps Part 3. Report
TER FE=EMn e
1 Process raw data from site.

Check site records against existing Reco

RSk KRR SOk ER] -

rd Plans.

Create technical report with site r
signature and proposed trial pit location

firE (WAHEE) -

BUFRirHS ARG - R~ S R

ecords, photographs,
(if necessary).

experience).
e S S A M
%) -

JEE B
B

QA/QC before reporting by MHKIUS (at least 5 year

R (b AR
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

Work Procedure

Steps Part 3. Report
Uz F=EMr wE
5 Report shall consist of the followings.

HETFLEL TIEE -

(1)  Operator’s report — background information, summary
of pipes, summary of defects, recommendations
Tl —m SER - BEEEE - GRS - B2

2 Layout plan
TAEHE

(€)) Video record — video record of the entire inspection
SARACEE — IR HISAGC R -

4) Survey result
LS

(5) Photographs - general photographs at 5m interval (if
fEF — BTk TR R (S EIA) 405
PARyERAFEAE R BREAVRE R

(6) Final grading of internal condition by RPUS.
PIEBARIHY B8 SR B S8 B SR B Al (2 /) ) U

4. Final Verification
Steps Part 4. Final Verification (if requested by the client) Completed
U FUUE . RS (NEFEXK) Tl
1 [If clients request, 5% smaples of the whole project and 1%

samples taken on site will be picked up randomly for audit.
W% PR AR Y 5% A f TPy 1% A g
et E R iR A -

Samples will be checked by the competent person from another
group from the same company or competent person from third
party as client request.

AR HE—AF TS —HEES A BB S Y
G EBNEEHR LY -

The utility survey drawing for final report will then be reviewed
and updated after audit.

(ERBER A SER R R R E A AR e
o
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Conduit Condition Evaluation (CCTV and Man Entry Survey)

Work Procedure

Fig.1 Assemble the CCTV components
Bl —. HEPARERET -

Fig.2 Data at Pages 1
B HER

Video Tape:  200.0%005)

o Constnucsone Festues
© Mascotanaon Feshees

17.86m

X 6@0X1008MM MAC STORM

Fig. 3 Data at Page 3
B=. H=&k

Fig.4 Data at Page 2
EY. ==&k

Fig. 5 Monitor and Camera Test by Marconi
Resolution Chart No.1
B 7. {d A Marconi Resolution Chart No.1 /¢

B AR -
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