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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods) 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

(FPRCES )
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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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods) Work Procedure

Utility Mapping (By Non-Destructive Methods)

1. Work procedures of Utility Survey (by Pipe/Cable Locator) TAERRFE - B4E
HE(ESENE)

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

IR MR R BRI TAVRRE AT - S5 57 25 S5 MESCHY LA ER

1. Calibration, Planning and Preparation

Steps Part 1. Calibration, Planning and Preparation Completed by
Uz F—8r B SHEIREAE LR il

1 Check Record Plans, Traffic Permit and other information.
s B A E] R LA -

2 Boundary Definition and Visual Inspections for valves,
chambers and pits of different utilities.

R eI B SO A R B @ r D H R -

3 Carry out safety arrangements including PTW, TTA, PPE.
HITZ R - AR TIEFAEE(PTW) ~ BRGS0k -
{E N PREEFE TS -

2. Operation
Steps Part 2. Operation Completed by
U FEAy BRIERER il

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

PRIE A E R EEEE R A (R =) e S H
R A (R RELER) - BEFRIBEELHAREESH
EEHAREE -

2 For power lines, tune to ‘Power Mode' to do sweeping for live
cables.

FRMFEHEZHY T Power Mode | DUkl A RELE -

3 Further sweep the rest of the area.
DT HERAYH T -
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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods)

Work Procedure

Steps Part 2. Operation Completed by
Uz F iy BRI il

4 | When there is a signal detected, mark the location by spray
paint or other means (refer to Fig.2 ).
EPOAEERSR - AR A FIERS (25 E ) -

5 Tune the receiver to ‘Radio Mode’ and sweep for Radio
Signal reflected from Radio Frequency.
Rz aso 2 BRI =(AY " Radio Mode ;- {7 pHfiE
SRR AR T ST A R ARG

6 | Once detection completed, place the transmitter onto one of
the marked points and turn on the transmitter and select an
appropriate frequency.
ASERE - R es B NEEECR - Bl o es » B
AR

7 For gas/water pipes or other pipes with connection point,
connect the signal lead to an accessible point safely by
connection method and turn on the transmitter.
e BRI /KRB A TR e R4S o e iR
SRR A AR - BN e -

8 | Tune the receiver to the same frequency and start to search for
the signal.
R B PR AR B 22 B3 B SR MH IR VAR - BrAG I =EN
o -

9 Mark further points along the routing and record the depth in
location where signal is steady.
WEE BN RS GREE MR - E SRR E R B RO
FE o

10 | Search the area to check if the signal has coupled to any

nearby lines within the arm radius, or radius of 3-5 meters if
necessary.

1 H RSN — FE S =2 FOREE N - i
e A AT BRI
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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods)

Work Procedure

Steps Part 2. Operation Completed by
Uz FEy BRIERER il

11 | Measure the current on the target line and on any other lines
located within the arm radius (or 3-5 meters radius). Check
the current value is higher on the target line than on any other
nearby lines or not.

B HIFEE M H TR =2 TR #EE AN A AT E
ERVEITE © ted HAREENEREE G S R H AT E
i

12 | Check current value on the target line and on other nearby
lines.
fed HEVE S SO ELSnVEIRE -

13 [ 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 differences
with the records.

RIS E B B » Bad —LL AT SO AV RS G B ER I HY 40 85%
TE¥fEE - BB AIA =S - FRIS I E W E 2 IEER &
14 | Use total station to produce site records.
DA nh I E S 40 8% -
15 | Final check and complete daily report.
TEEAR & SE R HH i -
16 [ Clean and tidy up equipments and site.
WdE ~ BRI -
17 | Submit site data materials to report team.

RSN BRI GH S -
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Pre-construction work underground utility mapping/survey -

Utility Mapping (By Non-Destructive Methods)

2.1 Accuracy Requirements

Work Procedure

Accuracy Requirements

RIS

Standard /Tolerance
W N

Depth of metallic lines by locator

Centre of pipes/ cable

M

Depth of non-metallic lines by sonde or direct
measurement

3 B A T P R R

Bottom of duct

LA

Cable ducts
A

Mark on the drawing with outer cables shown
on each side

frlE ERESCEEAL I R/ MAH Y EE 4

Buried utility depth

+ 165 mm or 0.1d (at least 90% of results shall

BEFEE reach the standard)
+ 165 =>f or0.1d
(/DI EE SR B & DL AR )
3. Report
Steps Part 3. Report Completed by
U F=E0 s e

1 | Process raw data from site.
T S RHTR -

RSk KRR SOk ER] -

2 | Check site records against existing Record Plans.

3 Use the total station result to edit drawings by IDMS.
R EULEAVER - GG ERNEHE RS miE4EE -

4 Create technical

g (MAFE) -

report with site records,
signature and proposed trial pit location (if necessary).

BUFR e & BRI, ~ MR - SR RS

photographs,
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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods)

Work Procedure

Steps Part 3. Report Completed by
Uz F=E0 s iy
5 QA/QC before reporting by MHKIUS (at least 5 year
experience).
s AT E S R A AT BRI (R A
&) -
6 Report should consist of the followings:
R NEE ¢
Survey report — name and certificate number of competent
person, mandatory information, survey result,
recommendation.
Tl s — S BN AT NGBS S ~ AARER
HEGER - 2 -
Site photographs.
WA
Information of equipments used.
A sty &R
Utility survey drawing — alignment, depth, diameter, direction
(drainage services), type of the services, location of manholes
and other related surface installations.
EENEgE — s rESH ~ RE - 5K - J7A CRER
Bt ) BRI ~ DH R EAt I E Y AL B ©
Report to be confirmed by RPUS.
HETRHESECEREA (20 Fk) BE -
4. Final Verification
Steps Part 4. Final Verification (if requested by the client) Completed by
ug FEUUEN. RS (& FEK) il
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 e
et E R iR A -
2 |Samples will be checked by the competent person from another
group from the same company or competent person from third
party as client request.
FEARF S HE— A F R S —4HEES AT AEE
S ER N EZ Y -
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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods) Work Procedure

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

(R ASTR S SRR R AR
ZLp

Fig. 1 Tracing the alignment Fig. 2 Site marking
B —. S . BRI
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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods) Work Procedure

2. Work procedures of Ground Penetrating Radar Survey T {Ef2B-HEl Rz
il

Note: The working procedures is mainly for ease of site operation checking, details shall refer to
relevant method statement submitted separately, a separae item shall be paid for GPR survey.

AR TR R B TR &K G sHEH2 RS IMEHY TIER I, (i
BRI SRR NI -

1. Calibration, Planning and Preparation

Steps Calibration, Planning and Preparation Completed by
A B BOAE > STEIRIRE TIF Tl

1 | Study record drawing and previous survey result/information.

e B B AR IS 5 ) -

2 | Site investigation.
RN EFR D A -

3 | Safety precautions — PTW, TTA, PPE.
AT - AR TIEEF I (PTW) ~ BERF A2k ~ (1
N

4 | Check and charge the GPR.

2. Operation
Steps Part 2. Operation Completed by
ug FEn. ERERER il

1 | Define site boundary.
HABIPRAEE] -

2 On site calibration.

RIS e e -

3 Design traverse pattern and mark on site.

s THENIES SR - (ER G FS

4 Set parameters of GPR, such as gain, range, sample per trace,
etc.

RETESH O s ~ MR - BRI -

HKIUS-UT WP (June, 2011) Page9



Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods)

Work Procedure

Steps Part 2. Operation Completed by
HEE EEMn. BREER il
5 Calibrate dielectric constant of site materials at several

locations.

FEBE I Ry N PP E /18R e -

6 Mark the start and end point of each GPR traverse so that
topographic survey can be followed the coordinate and level
of the GPR traverse.

S E RIS 4R AL BE AR BE > RIS 450 R A A 5 e ]
*EFQ iﬁjﬁ//ﬁJ Tﬂ‘%ﬂ

7 | General GPR survey (approximately 4m x 4m) (as find
necessary by team leader).

AT —AEEEH O (QYDRIRIDR ) (WAHER AH
)

8 | Specific GPR survey (pattern design on site) — according to
the prepared list of unreliable and informed on site by Locator
Operator.

%&ﬁ%@%ﬁﬂaﬁ%)ﬂ ( fﬁ%ﬁ%ﬁ%iﬂﬂﬁ%éﬁ) —fZEERITRIA
By TRAISE | BEAE RESTRNERIRERVRER -

9 | Record the surface installation, pipe alignment and depth.
SCERIIAI S ~ B 4EIE HH RO -

10 | Fill in the GPR record form with potential anomalies by
OM/HKIUS.

FHE SRR B PO B E AR RN - LBBERE
B -

11 | Clean and tidy up equipment and site.
Wds ~ BRSSO R -

12 | Hand raw data materials to report team.

RSN BRI G S -
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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods)

Work Procedure

3. Report
Steps Report Completed by
A B e Tl
1 Process raw data from site.
TR IR E R -
2 Download data and store in assigned folder with site no.
(82 N EE RN FENEENE -
3 Data analysis.
TR
4 | QA/QC before reporting by MHKIUS (at least 5 years
experience).
e Al HH B 4R B R B R A (/) T 4 ) A T o B B AR
}?; o
5 | The report shall consists of the followings
HmEFREEINEE
Survey report - mandatory information, result of investigation.
RS — R AR PEHIEER -
Site location plan.
BRI -
Survey result drawing.
PRI SRl -
GPR radargram (refer to Fig.2 & Fig.3).
PRt 2 Y e (2 E R E =) -
Site photographs.
BSHR
Information of equipment used.
FTH EEsHVE R -
4. Final Verification
Steps Part 4. Final Verification (if requested by the client) Completed by
Lz VIR, R (& FE0K) e
1 |If clients request, 5% smaples of the whole project and 1%

samples taken on site will be picked up randomly for audit.
W15 FEOR > TAR S Y SUA K TH Y 1%k A g
et F R -
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Pre-construction work underground utility mapping/survey -
Utility Mapping (By Non-Destructive Methods)

Work Procedure

Steps Part 4. Final Verification (if requested by the client) Completed by
Uz FUUE . R (W& FEXK) ToolE
2  |Samples will be checked by the competent person from another

group from the same company or competent person from third
party as client request.

ARG HE— A E S —HEaER A EEIL S Y
EE-G-INR(Ris v ol

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

(ERBER AR + B R S A R
ZLp

®
Object
Fig.2 GPR radargram showing a pipe
Fig.1 Principle of GPR perpendicular to the GPR
Bl —. PR R . PROEETEE - BUNEEBEE

Fig. 3 GPR radargram showing pipes parallel

[ =..

to the GPR.
B > BURNE B R
1T
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