Drainage Services Department Practice Note No. 2/2017

Assessment on the Effects of Construction Activities on Drainage and Sewage
Tunnels and their Associated Structures
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3.1

SCOPE

This Practice Note (PN) applies to civil engineering works/construction
developments situated on or adjacent to the tunnel protection zones (PZs) of seven
drainage/sewage tunnels of the Drainage Services Department (DSD), namely
Hong Kong West Drainage Tunnel (HKWDT), Kai Tak Transfer Scheme Drainage
Tunnel (KTTSDT), Lai Chi Kok Drainage Tunnel (LCKDT), Tsuen Wan Drainage
Tunnel (TWDT), North West New Territories Sewage Tunnel (NWNTST), Tolo
Harbour Effluent Tunnel (THET) and Tseung Kwan O Sewage Tunnel (TKOST),
and their associated structures (hereafter abbreviated to “the DSD Tunnels™)!.

The DSD Tunnels have to be protected against damage which may be caused by
construction works or ground investigation works in the vicinity of the tunnels.
Project proponents responsible for these works including private developers and
government works departments (such as the Architectural Services Department, the
Civil Engineering and Development Department (CEDD), the Highways
Department, the Housing Department and the Water Supplies Department, etc.) are
required to observe the technical guidelines specified in this PN.

GENERAL

The DSD Tunnels refer to the underground tunnels and their associated structures
including shafts, dropshafts and adits connecting to these tunnels for transfer of
stormwater or sewage.

For the purposes of this PN, the term “rock” is defined as Grades I, II and III rock
material according to Table 4 (Classification of Rock Material Decomposition
Grades) of Geoguide 3 (Guide to Rock and Soil Descriptions) published by the
Geotechnical Engineering Office of CEDD. The term “soil” is defined as Grades
IV, V and VI rock materials as defined in Table 4 of Geoguide 3 as well as
reclamation materials/fill, debris flow, marine and alluvial deposits.

Leakage of sewage or migration of gas from or into these tunnels may pose health
and safety risks. These risks must be evaluated when considering any proposed
works near the DSD Tunnels, especially in dewatering works which may have
potential for migration of hazardous substances in groundwater near the DSD
Tunnels.

TECHNICAL GUIDELINES

Proposals for any works within the tunnel PZs of the DSD Tunnels shall be subject
to special scrutiny and agreement by DSD before works commence. The indicative

! The requirements and procedures for assessing the effects on Harbour Area Treatment Scheme sewage
tunnels shall refer to the relevant Technical Circular of the Development Bureau.
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3.2

boundaries of tunnel PZs of the DSD Tunnels are shown in the attached Plan Nos.
HKWDT/01, HKWDT/02, KTTSDT/01, LCKDT/01, TWDT/01, NWNTST/01,
NWNTST/02, THET/01, THET/02 and TKOST/O01. Their detailed alignments
shall refer to the drainage record plans kept by the respective District Division of
DSD. DSD shall be consulted if there is any query concerning the alignments
and/or the extents of the tunnel PZs of the DSD Tunnels.

Each proposal shall be assessed based on its individual technical merits and subject
to the requirements as stipulated below.

Site Formation or Foundation Works

33

Where construction works (including site formation, foundation works or
excavation for basements, shafts, tunnels and the like) other than ground
investigation are proposed within the tunnel PZs of the DSD Tunnels, the following
requirements on the works and the effects of the works shall be followed:

(a) Changes in vertical or horizontal pressure

The vertical or horizontal pressure on any structure in soil due to the proposed
construction works (including filling and dewatering) and due to change of
loads transmitted from foundations (including loads arising during
construction) shall not be varied by more than 20kPa, or by 5% of the total
overburden pressure for structures at depths greater than 20m, whichever is
the greater. For structures in rock, where it is not possible to assess the
change in ground pressure due to the above operations, the hydrostatic
pressure shall not be increased or decreased by more than 50kPa.

(b) Differential movement

Differential movement resulting from the works shall not produce final
distortion in any structures exceeding 0.1% of internal diameter/width and the
total movement in any structure shall not exceed 20mm in any plane.

(c) Limits of peak particle velocities

The peak particle velocities induced to the DSD Tunnels resulting from
blasting (where permitted) or from driving or extraction of piles or any
similar operation which can induce vibration shall not exceed 25mm/sec for
blasting and 15mm/sec for other operations.

(d) Clearance from Structure
i.  No hole or excavation shall be sunk or excavated within a distance of

3m from any point of the DSD Tunnels without prior agreement by
DSD for the works and the method to be employed.
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3.4

ii.  No pile, foundation, borehole, well, soil nail, horizontal drain, rock
bolt/dowel, part of a ground anchor and/or other geotechnical
installation shall be driven or constructed within a distance of 3m from
any point of the DSD Tunnels.

The project proponents shall submit proposals for monitoring the effects on the
DSD Tunnels to DSD for agreement before commencement of works. Subsequent
data together with the interpretation shall be submitted to DSD during construction
until completion of the works or movement/ pressure change becomes steady after
completion of the works, whenever is later. Where the proposed works or any part
of the proposed works shall come within a distance of 10m from any point of the
DSD Tunnels, the submission shall also include detailed method statements for
constructing the proposed works and for monitoring the alignment/depth of the
proposed works.

Ground Investigation Works

3.5

3.6

Where ground investigations are proposed within the tunnel PZs of the DSD
Tunnels, the project proponents are required to submit the following information to
DSD.

(a) Details of the exploration and locations of the proposed exploration holes,
trial pits, trenches, field testing or instrumentations.

(b) Proposed depth of drillholes, pits, trenches, field testing or instrumentation.

(¢) A method statement for sinking drillholes, excavating trial pits and trenches
including back-filling, conducting field testing or installing instrumentation.

(d) A method statement for monitoring and checking the alignment and depth of
drillholes when the minimum distance from a drillhole to any point of the
DSD Tunnels is less than 10m in any plane.

Proposals will also be examined with reference to the following guidelines:

(a) Clearance from structure

No drillhole shall be sunk within a distance of 3m from any point of the DSD
Tunnels.

(b) Changes in vertical or horizontal pressure
The vertical and horizontal pressure on any structure in soil due to ground

investigation works (including field testing like plate load test, pressure meter
test, packer test or any operation) shall not be varied by more than 20kPa, or

DSD PN No. 2/2017 Page 3 of 5



(©

by 5% of the total overburden pressure for structures at depths greater than
20m, whichever is the greater. For structures in rock, where it is not possible
to assess the change in ground pressure due to the above operations, the
hydrostatic pressure shall not be increased or decreased by more than 50kPa.

Limits of peak particle velocities

The peak particle velocities induced to the DSD Tunnels resulting from
artificial shocks generated either by the detonation of explosives or a
mechanical blow at ground surface or at depth within a hole shall not exceed
25mm/sec. The peak particle velocities induced to any structure resulting
from percussive drilling, hammer drilling or any other site operation which
can induce vibration, shall not exceed 15mm/sec.

Dewatering Works and Wells

37  Assessment shall be made regarding the leakage of sewage and the migration of gas
in respect of all dewatering and well proposals within the tunnel PZs of the DSD
Tunnels.

4. EXEMPTIONS

4.1 The following minor works are exempted from the above-mentioned assessment.

(@)

(b)

©

(d)
()

®
(2)

Road opening, construction of road pavement, street furniture and associated
road drainage works.

Excavation of trial pits and trenches, laying of underground utility services
within the DSD tunnel protection zones at a distance greater than 3m from
any point of the DSD Tunnels with a depth less than 3m from ground level.

Maintenance of roads, highway structures, street furniture and associated
road drainage works where piling works are not involved.

Landscaping and planting.

Erection/modification of street lighting and other street furniture/traffic and
highway facilities where piling works are not involved.

Maintenance and repair of slopes.

Emergency repairs of existing underground utility services, such as water
mains, sewers and drains.

DSD PN No. 2/2017 Page4 of 5




5. DRAWINGS
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Tl AL K

(KW MAK)
Deputy Director of Drainage Services

DSD PN No. 2/2017 Page 5 of 5



QLEXLBT ¥Y

uBp 0-10” LOMNH Z4 Lie20.2 18 WP mE ™ pepidile)ya

TEL NIdLoNd

3jd-gaTd " dmaaTypd oG

1O/ LOMYH “ON NY1d

TINNML JOVNIVHO LSIM ONOY ONOH

1

0

(2 40 ¢ 133HS)
ANOZ NOI1J3104d TANNAL

NOI93Y JALVUISININGY TYIOZdS

INSWLHYAR SEOINES FOYNIVEd
EHER

SNO) SNOH
JHL 0 INSHNE3A0D

EaEHMY

=

Ly i

"ININLYYHIQ S3I1A¥3S ATYN]VHO KL

A9 1434 SO40234 FIYNIVHO JHL 01 4343
TIPHS INIANSTTY JHL *ATNO JATLYDIONT SI
INOZ NOTLD3L0¥d T3INNNL 40 LNODAYT 3HL

CTINNAYL /7 SLIQY 40 3NTIHILNZD
3HL WOYd 301S HIVI whe)
INOZ NOTLI3108d M3IMNNL 40 AdvdANROR

TINNAL /7 SL1QV 40 3NTIHILNGD

POMYYWIY

— — it

000052+ 1 303s
Ny1d AdM

L

e T

P
S L

d RN
RN )
, Jﬁ\&v 7

1\:V\r
E
iy

W

gv8 3WIS 000 02 ¢

&

)

o
IO

=3

f
Q0%

.

T

woo




)

Al AT BB B M IR R R
DRAINAGE SERVICES DEPARTMENT

Ela:2

CRAL

KEY PLAN
SCALE 1 : 250000

CENTERLINE ©F ADITS / TUNNEL

BOUNDARY OF TUNNEL PROTECTION ZONE
— == {30m EACH SIDE FROM THE

CENTERLINE OF ADITS / TUNNEL)
REMARK : .

THE LAYOUT OF TUNNEL PROTECTION ZONE
[S INDICATIVE DMLY, THE ALIGNMENT SHALL
REFER TO THE DRAINAGE RECORDS KEPT BY
THE DRAINAGE SERVICES DEPARTMENT

GOVERNMENT OF THE
HONG KONG

SPECIAL ADMINISTRATIVE REGION
Col_pdf_cswp_pm_vB.plt

{SHEET 2 OF 2)

PLOTPEN.TBL

TUNNEL PROTECTION ZONE OF HONG KONG WEST DRAINAGE

TUNNEL

PLAN No. HKWDT/02

o:itempidsd_pwi\dms1 7022\ TPZ_HKWDT_02-0.dgn A4 297x210




OLEXLBET PV

:au.ou_.nlhn_m._...U_INn;_.,muaherBBnlUcﬂﬁEBﬂu

191'NId1i0d jjé-gaTwd"drsaTpd 1oy

1Q/LASLLA "ON NY'd

T3INNNL

JOVNIVYYA INIFHIS YIASNVHL MVL {vX 40 3INOZ NOIL2310dd T3NNNL

v
»

(T3NNNL 7 SLIQY 40 3INIIY3INTD
ANDZ NDEL33L08d T3MNNL 40 AdYONNOHY
CTANNML 7/ SL1QV 40 INITM3INGD

‘INIW1YYd30 SIDTAHAS JOVNIVHOQ 3JHL

A8 1d3M 5QY003Y IOVNIVMQ IHL 0L d343Y
TIWHS INIWNDITY JHL 'ATND 3ALLYIION] SI
INOZ NOTL23L0Yd T3NNAL 40 1NOAYT 3HL

AHL WO A01S HIVI WG ZE) e e e

NHYW3Y

NOIOTY IAILVULSININGY T¥I03dS
ONCY 9NOH
GHL 40 INTHNHTA0S
INTWLYYA30 S30UAMIS IDYNIVAQ
BEHY AR HDEHEE

-

o R

5

0%




s

.

SRR

m%ﬁmm,&_. s awmmmr it
s
4
y

%

%E
%

G N

xﬁf.

CENTEBL INE QF ADITS / TUNNEL

BOUNDARY OF TUNNEL PROTECTION ZONE
{36m EACH SIDE FROM THE
CENTERLINE OF ADITS / TUNNEL:

REMARK :
THE LAYOUT OF TUNNEL PROTECTION ZONE
1S INDICATIVE ONLY. THE ALIGNMENT SHALL
REFER TO THE DRAINAGE RECORDS KEPT BY
THE DRAINAGE SERVICES DEPARTMENT.

317 &

GOVERNMENT OF THE
HONG KONG

DRAWNAGE SERVICES DEPARTMENT

SPECIAL ADMINISTRATIVE REGION

]
TUNNEL PROTECTION ZONE OF LAl

CHI KOK DRAINAGE TUNNEL

PLAN No. LCKDT/01

A4 287Tx210

Col_pdi_cswp_pm_va,plt

FPLOTPFEN.TBL

ci\templdad pwidmsi7022\TPZ_LCKDT_01-0.dan



DLZXLET Y VBP0~ 07 LML Zd NET0 L} PP TS pLdweg D .
THLNIJLOTd Nd-gaTwd " dmsa " pdjon

NOOIH JALYHISININGY 1vi03ds
L0/LOML ‘ON N¥1d TINNNL FOYNIVHO NYM NINSL 40 3INDZ NOILO3LO¥d TINNAL 22 50 INarEoD

LNZAIRYAZ0 STOLANIS SOYNIYHA
EENM AL EHHE

dvg IS 000 02 ¢ )

T T T T

TININEHYAIA S321AHMIS 3QYNIVHD 3HL

A8 143 SQU0D3Y FOYNIVHA 3HL 0L 43434
1IWHS INFANOTTY JHL *ATNC JATLVIIGNI SI
3NDOZ NOI11J3L0Hd 13NNNL 40 INOAVT 3HL

+ MHYW3H

=
u oo,

f
o 0as . 0

(1INNAL / SLIQY 40 3INTTH3INTD
JHL WOY4 3015 HIVI WL e e
INOZ NOTLDIIOHd T3NNNL 40 AYVONROH

TINNAL 7 SLIOY 40 INITHILNID —-—-—
¢ ON303AT

s L

oy G

Ao 5
TR Y
S TRk
S i
RN SRS

L S A 7l )
,\erxﬂ.m\m.u i s,
L e AL P

;

3 5

\

s ,ﬁ@

AN
]

(
ot
O 1




,-
a7

I
£i8

TSEING KWAN ©

0 100 200 300 400 500 m
! ] J

1

1 : 15 000 . SCALE BAR

REMARK :

THE DRAINAGE

CENTERLINE OF ADITS / TUNNEL

BOUNDARY OF TUNNEL PROTECTION ZONE
e e o= (30m EACH SIDE FROM THE
CENTERLINE OF ADITS / TUNNEL)

THE LAYOUT OF TUNNEL PROTECTION ZONE
IS INDICATIVE ONLY, THE ALTGNMENT SHALL
REFER TD THE DRAINAGE RECORDS KEPT BY -

SERVICES DEPARTMENT.

ERSATHERNRES

GOVERNMENT OF THE
HONG KONG
SPECIAL ADMINISTRATIVE REGION

*

R ovemma or e | TUNNEL PROTECTION ZONE OF TSEUNG KWAN O SEWAGE TUNNEL

PLAN No. TKQOST/01

A4 287x210

Col_pdf_cswp_nm_vB.plt PLOTPEN.TBL

c:\tempi\ded_pwidms17022\TPZ_TKOST_01-0.dgn



0LEXLBT bY uBp 0-L0TLSLNMN Zd1NET0L L awpiad papidweiio

. é.zmamw_ﬁwmm SALVELSININDY qs,rm__mﬁﬁ-%zﬁ n
' O (¢ 40 1 LIS JHL w%ﬁw_.v_zm@h%%gom
LO/LSINMN *ON NY1d | q3yNnL 39YMIS STINOLINYIL M3N 1S3 HIMON 40 INOZ NOILDIL0HA TINNNL |  nemiiis oomse s
: G MM E LR

Y P - T o - T I T ¢ L i.s,.I_r» N e | i I ,/, ,._ [
*INIWLEYdIT SIDIAYIS TOVNIVNQ ML | e AR $ SENT AR e N AR T e oS odabe A,
A8 1d3¥ SUH00IE JIYNIYUG L L w3434 R e Ay o / R = AT : . e
TIVHS INFANSTTY 3HL *AND 3IATLYIIAND SI1
MCZ NOTL23LOH T3NAML 90 LNOAYT 3L

¢ OAYVREY

{TENNNL 7 SLIOY S0 INDTNEINGD
IHL A0S 3015 HOVT WOE) —m e
INOZ NOLLI3LONd TINNTL 40 ANVONMOZ

TINNML /7 SLIQY 40 3NITHILNID

\ T
- i/

J0008e * L wg<um
NY1d <30

A




{

REMARK

1S INDI

e == (30m EACH SIDE FROM THE

THE LAYOUT OF TUNMEL PROTECTION ZONE

CENTERLINE OF AD

[TS 7 TUNNEL
BOUNDARY OF TUNNEL PROTECTION ZONE

CENTERLINE OF ADITS / TUNNEL)

e

SPECIAL ADMINISTRATIVE REGION

Gol_pdf_cswp_pm_va.plt

FLOTPEN.TBL

(SHEET 2 OF 2)

CATIVE ONLY, THE ALIGNMENT SHALL
REFER 10 THE DRAINAGE RECORDS KEPT BY
R THE DRAINAGE SERVICES DEPARTMENT.
CRANAGE SRACED By
SOVERNMET OF HRMENT | TUNNEL PROTECTION ZONE OF NORTH WEST NEW TERR
HONG KONG :

ITORIES SEWAGE TUNNEL

PLAN No. NWNTST/02

e:\tempided_pwidme17022\TPZ_NWNTST_02-0.dgn

Ad 287x210



DLEXLEE PV

wbp'p-L0"LIHITZd NS E0L L awp\ e peprden e

1847 NIdio0d 34 ga"wd " dmea " pd 7100

10/L3HL

"ON NV1d

TANNNL IN3NT443 HNOYYYH G10L 40 3NOZ NOJL23L0Yd T3NNNL INTALHVAA0 SIOIKES FEVNIVEA

NOISZY JAUVYISININGY TYIDZdS

(¢ 40 1 133HS) SNOX BNOH
dHL 40 INIWNY3A0D

BHEUH AN L A S

e
B

Lo

A8 Ld3¥ SOQH023H JIVNIVHG JHL DL

(TIANNML 7 SLIAY 40 3NTE3INTD
3NOZ NOILJ310Hd T3NNAL 40 AHVANNOE
TANNAL /7 SLIGY 40 INITWELNIS —

*INFNLHYAEA SA0TAYIS JOYNIVHD 3HL

d343Y

TIVHS INIANOTTY 3HL *AIND ATISORANT SI
INGZ NOILJ3LOHd TINNML 40 LNOAYT 3HL

YV

JHL WOHZ 301S HIVI WOE) = o e

£ ON3937

ok




KEY PLAN
SCALE 1 @ 250000

— CENTERLINE OF ADITS / TUNNEL

{30m EACH SIDE FROM THE :
CENTERLINE GF ADITS / TUNMEL!

REMARK @
THE LAYOUT OF TUNNEL PROTECTION ZONE
[S INDICATIVE ONLY, THE ALIGNMENT SHALL
REFER TO THE DRAINAGE RECORDS KEPT-BY
THE DRAINAGE SERVICES DEPARTMENT.

BOUNDARY OF TUNNEL PROTECTION ZONE

ENT TUNNEL PROTECTION ZONE OF T HARBOUR TT
moﬁ%%@%ﬁo%m THE (SHEET 2 OF ) m. D_ID woa Mﬂﬂrcmz szm—n _U_l_PZ Zow, ._.Im.._.\ON
SPECIAL ADMINISTRATIVE REGION

Col_pdf_sswp_pm_va.plt

PLOTPEN.TAL






