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Northern Connection Sub-sea Tunnel Section

Contract no.

Project Title

Contract Period

The Client

The Supervising Officer :
The Main Contractor

Nature of Work

(@)

(ii)

(iii)

(iv)

)

(vi)

(vii)

(II) PROJECT DETAILS

HY/2012/08

Tuen Mun — Chek Lap Kok Link, Northern Connection Sub-Sea
Tunnel Section

From 31% July 2013 to 25™ October 2018

Government of Hong Kong Special Administration Region —
Highways Department

AECOM Asia Company Limited

Dragages - Bouygues Joint Venture

The design and/or construction for the section of TM-CLKL
between Tuen Mun Area 40 and the HKBCF, include the following
scope of work:

Design and construction of sub-sea TBM tunnels (two tubes with
cross passages) across the Urmston Road, connecting Tuen Mun
Area 40 and HKBCEF, of approximately 4 km in length with dual 2-
lane carriageway (Figure 1);

Design and construction of cut-and-cover tunnels (two boxes with
cross passages) at both the southern landfall (Figure 3) and the
northern landfall (Figure 2) for construction of approach roads to
the sub-sea TBM tunnels, of approximately 1.5km in length;

Construction of northern landfall (Figure 2) reclamation of
approximately 16.5 hectares and about 2.0km long seawalls;

Design and construction of ventilation buildings at the southern and
northern landfalls;

Design and construction of at-grade roads at the southern and
northern landfalls;

Construction of extension of the existing 4-cell box culvert adjacent
to RTT;

Provision of a temporary pontoon for the affected existing
Government berths at RTT;
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(viii) Design and construction for modification of a section of vertical

(ix)

(x)

seawall of approximately 220m in length at the southern landfall
(Figure 3) to sloping seawall;

Design and construction of associated civil, structural, building,
geotechnical, marine, environmental protection, drainage and
sewerage, waterworks and utility works;

Design and construction of advance SEM provisions to facilitate
installation of E&M, TCSS and other utilities including tunnel
ventilation, tunnel lighting, tunnel fire services, mechanical
ventilation & air- conditioning, high voltage power supply, low
voltage power supply, fire services, plumbing & drainage, central
monitoring & control system and implementation of an EM&A
programme for the works under this Contract.
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1.
®

(ii)

(iii)

®

(i)

(iii)

INTRODUCTION

The Tuen Mun — Chek Lap Kong Link serves to connect Tuen Mun with the Chek Lap Kok
and the Hong Kong - Zhuhai - Macau Bridge.

Highways Department has awarded this Contract to Dragages — Bouygues Joint Venture.
Project details are given in Section II above. The Contract scope is depicted in Figures 1, 2 and
3.

This plan is prepared in accordance with Condition 2.5 of the Environmental Permit (EP-
354/2009/A), which requires the Permit Holder to submit to the Director of Environmental
Protection the design and implementation of acoustic decoupling measures applied during
bored piling, dredging and reclamation works.

MARINE CONSTRUCTION NOISE SOURCE

Under the design of the HY/2012/08 Contract, there will be no marine bored piling works and
may have limited sheet piling works. The primary marine works will be dredging and
reclamation to form the Northern Landfall (Figure 2). The Southern Landfall (Figure 3) will
be reclaimed by others and the sub-sea tunnel (Figure 1) will be constructed by tunnel boring
machines (TBM), in rocks underneath the marine environment.

The noise sources from marine works at the Northern Landfall (Figure 2), during the
construction phase, will mainly comprise of the following activities:

Installation of silt curtain;

. Installation of a temporary seawall, which may be a steel structure, concrete block structure or

rock fill. Sheet piling or similar methods may be used;

Dredging at the base of load bearing structures and other engineering elements, such as the
seawall;

. Laying geotextile

Installation of band drain;

Sand and reclamation filling.

According to Section 8.11.9.29 of the approved EIA Report (Agreement No. CE 52/2007
(HY)), the use of high-frequency sounds by Chinese White Dolphins make them less
vulnerable to the effects of dredgers and large vessels, which generally produce very low
frequency noises of less than a few kilohertz. These types of vessels are thus not considered to
be a significant source of acoustic disturbance and will not be considered as sources of noise
and vibration for the implementation of acoustic decoupling measures.

TMCLKLS/DBJ/GEN/PLN/90020/D Page 1 of 18
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(iv)

)

(vi)

According to Section 8.14.4.13 of the approved EIA Report (Agreement No. CE 52/2007
(HY)), construction equipment can be noisy and, when such pieces of equipment are used on
the water or in coastal waters, some of the sound may be transmitted into water and affect
small cetaceans as noise pollution. Air compressors and other noisy equipment that must be
mounted on steel piling barge should be acoustically de-coupled to the greatest extent feasible.
Section 8.14.4.13 of the EIA Report suggests the use of rubber tires or air-filled tires to de-
couple noise (i.e. wheel mounted air compressors or generators are de-couples from the deck).

It is envisaged that there will be 6 types of working vessels working in the Northern Landfall
dredging and reclamation area. Some of them are support vessels and will not carry separate
noisy equipment. Not all of the noisy equipment will be operated at any one time.

The noisy equipment allocated on the working vessels is listed in Table 1. Only generator will
be mounted on the vessels, together with acoustic decoupling measures. No other noisy
equipment will be use on board. The photos of the noisy equipment are shown in Appendix A.
The list will be updated regularly and communicated to the SOR, ETL and IEC/ENPO.

Table 1: Vessel and Noisy Equipment Inventory

Expected
Working Vessels Noisy Equipment on Working Vessels No of
generators
. Generator, Silenced, 75dB (A) at 7m (Diesel, 35.81kW, 1.5
2400T Derrick Barge x 8 Tons. Approx.) only installed in 2 nos. of barge 2
850hp Tug Boat x 4 None 0
1000m* Split Hopper Generator, Silenced, 75dB (A) at 7m (Diesel, 35.81kW, 1.5 5
Barge x 7 Tons. Approx.) only installed in 5 nos. of barge
Generator, Silenced, 75dB (A) at 7m (Diesel, 35.81kW, 1.5
Flat Top Barge x 1 Tons. Approx.) x 1/barge !
Generator, Silenced, 75dB (A) at 7m (Diesel, 35.81kW, 1.5
Grab Dredger x 2 Tons. Approx.) x 2/dredger 4
Motor Sampan No Noisy Equipment, for transportation only 0

TMCLKLS/DBJ/GEN/PLN/90020/D Page 2 of 18
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3.
®

(i)

(ii1)

@

(i)

(iii)

PROPOSED ACOUSTIC DECOUPLING MEASURES

The same noise isolation pad previously approved in other Hong Kong — Zhuhai — Macau
Bridge (HZMB) projects (e.g. Link Road Contracts HY/2011/03, HY/2011/09 and HY/2012/07)
is proposed to be used for this Contract. This product was originally developed and marketed
as noise dampening underlays for building construction. Product literature of the isolation
material is given in Appendix B.

If sheet piling is to be carried out, isolation pads shall be fitted between the vibrator clamp and
the sheet pile, such that the path from noisy equipment through the sheet pile to the marine
environment is broken.

The typical set up of the acoustic decoupling measures for the generator and the sheet pile
vibrator are shown in Appendix C.

IMPLEMENTATION OF ACOUSTIC DECOUPLING
MEASURES

The dimensions of the proposed isolation pad for the noisy equipment are given in Table 2.

Table 2: Vessel and Noisy Equipment Inventory: Footprint Area of Isolation Padding

Proposed Working Vessel Noisy Equipment Identified on Envisaged Dimension of Proposed
Working Vessel Isolation Pad (LxWxH) Each

2,400T Derrick Barge x 8 Generator (Diesel) 2m x 1m x 30mm approx.

850hp Tug Boat x 4 None N.A.

1,000m’ Split Hopper Barge x 7 Generator (Diesel) 2m x 1m x 30mm approx.

Flat Top Barge x 1 Generator (Diesel) 2m x 1m x 30mm approx.

Grab Dredger x 2 Generator (Diesel) 2m x 1m x 30mm each (approx.)
Motor Sampan None N.A.

Only generator will be mounted on the vessels, together with acoustic decoupling measures.
No other noisy equipment will be use on board.

Noisy equipment will be fixed on noise decoupling pads instead of being mounted directly on
the deck. The Contractor will ensure the foundation of the equipment is flat and level prior to

TMCLKLS/DBJ/GEN/PLN/90020/D Page 3 of 18
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installation. Adequate clearance all around the noisy equipment will be kept to avoid vibration
transmitted to other materials and machinery.

(iv)  Those noisy equipments, such as engines, which are welded directly onto the deck of vessel,
should provide other mitigating measures such as alternative work schedule to minimize the
vibration transmission to the sea.

5.  GENERAL NOTES ON INSTALLATION MEASURES

@) To forbid direct vibration transmission, adequate plinth clearance shall be kept all around.

(ii) Close all panels or doors of generators when in use.

(iii))  To avoid noise breakout and the undesirable sound paths through gaps, the foundation where
the equipment to be placed shall be flat and level.

(iv)  To further eliminated the sound generation from noisy parts, flexible bellows silencers,
mufflers shall be applied when necessary.

END OF CONTENT
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APPENDIX A - PHOTOS OF NOISY EQUIPMENT AND PROPOSED WORKING VESSELS

NOISY EQUIPMENT

-r '._ :
Zee

Generator on vessel board

WORKING VESSELS

2400T Derrick Barge 850hp Tug Boat
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i

1000m3 Split Hopper Barge

Flat Top Barge

Grab Dredger

Motor Sampan
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APPENDIX B - ISOLATION MATERIAL PRODUCT LITERATURE

1. General information of PO—MAT
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TMCLKLS/DBJ/GEN/PLN/90020/D Page 7 of 18



Deoggepes. - Boeyguis. Joont Vereure WE - BRSNS

Contract No. HY/2012/08

Tuen Mun — Chek Lap Kok Link
Northern Connection Sub-sea Tunnel Section

3. Durcbllity Test Result
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4. Comparison of Technical DATA
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H Physical Froparies
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5. Applicafion Data for PO—MAT

W Structural Vibration Frno'l'lngmolro

MOutline of PO-MAT inetallation once eubway train passes

bﬁ'lmm giearemTn a5 e s se 0 o Walkeer oo dmAstEl o000 ones FamarSional S -tegul onsee s okrpny Viles o e
Warking ; lspal : hptl FFT tnalyee: el i ‘Warking ! Input ! Impuk : FFT Amabyzer o B33 mfe

| om A | | |

| =Dz -

| iiin X=19Hs

| 10im

| Gtabus | Stabu |

R R EE S I — g ] |

i g fusirgng- B 1 i | H

l [verlnad: 000% vl OIS

|

| ™11 Masimum Vil -

i o) V= VT im e

| X=31,00H E=i%¥HAmsa

| A1

o | | f

I o 10 i 3 0 i

[H= == | | | 3l i

WVibration analys|s DATA cnte subway train passes befors PO-MAT Installatien

tﬂ-‘h{lﬁqﬁlﬂ Frabn e S| e gt e e e MRS e ] e E e e Soreh B0 e o e ne s ok yglyar o
% Wirling ¢ gt ¢ bngert = FI-'I' Mnalpzerl—— | Y==TA B/, Mur E aedng < ot ¢ Inpa © FFT Analezart——— | ¥= 1 30m myfa"]
E 2 . | [ %= 0000 ke ‘I'.,: Zeli:
lm
i 5 Siahs . Stadis .
1 T | M- R RO 1Y
[ @ i A ¥ et Dwednat EN%
i l.l "'r‘-“-"' A i e : i L
N L
] § Macimum ¥aue Melowimam Vaun
{ o =BG ¥=REmmEt
| A= M h ke i
i
] VA I — . . |
0 i il E | '-I.'- il ] H |
IHz) 4| __J Is] i | ¥

l'd'[bmtlm ﬂ|_'n"l|! IIHTA onee m trnln me al‘tnr MT 1mtallat|un

TMCLKLS/DBJ/GEN/PLN/90020/D Page 11 of 18



SR

Deoggepes. - Boeyguis. Joont Vereure WE - BRSNS

Contract No. HY/2012/08
Tuen Mun — Chek Lap Kok Link

Northern Connection Sub-sea Tunnel Section

H Reoating Aoor on Machine Room(AHU Room)
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B Hoating floor for cooling tower

B Cut way(beiore floating floor) B Cut way(after fioating floor)
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M Nolse measuement result for cooling lower on the roof(after floating floor)
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H Reating Aoor In Machine Room(Generation Room)
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6. Comparison Data (PO—MAT vs Jack—Up System)

i | JACK—UP SYSTEM
i ]
:y . ]
1 4
..’ )
7 4
by y
7 y
b y
\ Single r_n_rmmnr of Pnl;.-umr_nnnr: ) Engineering plastic + Neoprene
Conamt . Identified by coloridensity) maount
( Ca lking Block ‘Calking
qd Bk /e ] ' |
( — im | FE F|.|rr|
:'? ,."IIII | sop ik 1 |sopink
b £ IR20RH125-20K ) T,
Cut way of prairhn e o B B -
instellation ', g TE/
:}' (R N .; §
b4 /P“HHLT
> L25T , 2208, YELLOW) /
( I
wA1) Covering PO-MAT 1) wnil sheet cover, inastall jack—up maunt
Installation s 2} Wire work after covesing wynil shest J2) Wire work and concrete work
JR3) Concrete work and dry ) Dry and lifting floor
NNWIMW}, Absorbing noise by PO MAT fibscrbing noise by air and jack-up mg
Vibration absarbing” )
oificency - 10~15dB I 5~10dB
Tansmission - )
Loss(TL) b 52~54dB \ 52~54dB
#[1) Durobility is parmanent as the mil ) Durobility is semi-permanent as the
| Is made of Polyurethane £ mount is made of Neoprene
#12) Lifting work is not neccessary  |2) Lifting work is necessary
Installation ~J3) Easy installation, short and gtahl@] Complicated installation, long perioc
Characteristics-| construction period, 1) Concentration Load Application
#J4) Distributed Load Application 5} High Matural Frequency
715) Low Matural Frequency K,
s {
| |:' PO-MAT - & B, C.DLEF TYPE i:llJI'u'I MIOUNT: 300,650 800kg
I_IE models applicable S models applicables

WA e e b b
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B Comparison of installation(PO-MAT vs JACK-UP)
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Cirving concrete & Lifting floor
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DETAIL A

SUBJELT T e
DETALL IESIGH

[ZILATION P4l

STEEL METAL PLATE
(THICKMESS OF Jme

POMAT JE0LATION PAD

SHICEL: C25 =BLUE)

FLDOR MOUNT FISED 3% ANCHDR EOLTE
DETAIL &

SILEL MzlAL FLAIE
FOHAT ISOLATION PAD
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APPENDIX C - TYPICAL SET UP OF THE ACOUSTIC DECOUPLING MEASURES FOR THE GENERATOR

) ) % == e T —
~
¥ X — Xy : ul :
] 4 STEEL BASE %
| 1| l=—AcousTicIsoLaTIONPAD - l SUFPRRT |
A | TO REDUCE VIBRATION / NOISE | R TIENAT ORED CE
X TOSEA il _ VIBRATION / NOISE TO SEA |
@ ——— SHEETPILE ' R 4R 90% %% |
VIBRATOR ¥ i 6 BENERATIR DRIP TRAY ,
1] a SO |
' | |=—— SHEET PILE || ] |
| ! TOP OF BOAT
| : :
CLAMP ol J | / |
ELEVATION P — | |
7, | DRIP TRAY |
2 . WELDED TO BOAT +
e ACOUSTIC ISOLATION PAD l |
41  TOREDUCE VIBRATION /NOISE | - :
| TOSEA l T T |
Hite e P p— —e
—| 4+ — SHEET PILE SHEET PILE
| / g
: SEA LEVEL gt
AV
| SECTION Y
| SHEET PILE
|
e ] SEABED LEVEL i L
Hal 9 ———
[ ACOUSTIC
| ISOLATION PAD SEALEVEL
: TO REDUCE = - —
VIBRATION / NOISE
ELEVATION TO SEA
PLAN SECTION X
ACOUSTIC DECOUPLING MEASURES FOR THE SHEET PILE VIBRATOR ACOUSTIC DECOUPLING MEASURES FOR THE GEMERATOR
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