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29 December 2016 
 
Dear Ms. Chung, 
 

Panel on Development 
Meeting on 16 December 2016 

Reports on Studies related to the work of the Proposed “Sustainable Lantau Office” 
 
 
 I refer to your letter dated 19 December 2016.  In response to the requests raised in 
the subject meeting of the Panel on Development, we have required the related bureau and 
departments to provide the reports as follows: - 
 
1. Green Island Link Preliminary Feasibility Study (Responsible Department: 

Highways Department) 
  

Enclosed please find a copy of the Executive Summary to the Final Report (English 
version only) of the Study.  Also, HyD is working on the Final Report which will 
be provided later.  

 
 

2. Railway Development Strategy 2000 (Responsible Bureau: Transport and Housing 
Bureau) 

 
The Chinese and English versions of the Report on the Development Strategy can be 
read and downloaded from the links below: 

 
http://www.thb.gov.hk/tc/psp/publications/transport/publications/rds.pdf 
 
http://www.thb.gov.hk/eng/psp/publications/transport/publications/rds.p
df 

 
…../2 

Translation 
LC Paper No. CB(1)382/16-17(01)

http://www.devb.gov.hk/
http://www.thb.gov.hk/tc/psp/publications/transport/publications/rds.pdf


 
3. The Third Comprehensive Transport Study (Responsible Department: Transport 

Department) 
 

The Chinese and English versions of the Report on the Study can be read and 
downloaded from the links below: 
 
http://www.td.gov.hk/tc/publications_and_press_releases/publications/free
_publications/the_third_comprehensive_transport_study/index.html 
 
http://www.td.gov.hk/en/publications_and_press_releases/publications/fre
e_publications/the_third_comprehensive_transport_study/index.html 

 
4. South West New Territories Development Strategy Review (Responsible 

Department: Planning Department ) 
 

The Final Report (English version only) of the Study can be read and downloaded 
from the link below: 

 
http://www.pland.gov.hk/pland_en/p_study/comp_s/swnt/final-report/final
-report.htm 

 
The Chinese and English versions of the Executive Summary of the Study can be 
read and downloaded from the following links: 

 
http://www.pland.gov.hk/pland_en/p_study/comp_s/swnt/es/swnt-es-c.htm 
 
http://www.pland.gov.hk/pland_en/p_study/comp_s/swnt/es/swnt-es-e.htm 

 
 
 Since the above strategies and studies have been completed for more than 15 years, 
most of their contents (including the planning and other assumptions) may no longer be 
applicable and thus can only be used for reference.  Moreover, the cost estimates of those 
projects mentioned in the above strategies and studies, which have not yet been approved by 
the Finance Committee of the Legislative Council, are subject to amendments due to changes 
in various factors, including design amendment, revised implementation programme, 
fluctuation of construction price levels, etc.  Therefore, the latest cost estimates of such 
projects may be substantially higher or lower than their corresponding estimates given in the 
reports of the above strategies and studies. 
 
 
  Yours faithfully,  
 
  (Original Signed) 
 
  ( C H Lai ) 
  for Secretary of Development 

http://www.pland.gov.hk/pland_en/p_study/comp_s/swnt/final-report/final-report.htm
http://www.pland.gov.hk/pland_en/p_study/comp_s/swnt/final-report/final-report.htm
http://www.pland.gov.hk/pland_en/p_study/comp_s/swnt/es/swnt-es-c.htm
http://www.pland.gov.hk/pland_en/p_study/comp_s/swnt/es/swnt-es-e.htm
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GREEN ISLAND LINK STUDY 
Executive Summary 
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SUM即IARY

GREEN ISLAND LINK STUDY 
Executive Summary 

P APM Consultants w訂e appointed 臼 Cons叫tants for the Green Island Link Preli血血紅Y
Feasibi1ity Study under Agreement Nwnber CE 21/90 of Apri11991.叮le Stu你 formally began 
0030也 April199 1.

The purpose of 由is Prel白白lary Fe臼ibility Study has been ωshow the engineering 食品ibility

祖d envirorunental acceptability of the proposed Green Island Link immersed tube road tunnel 
組d its conn自由自怕也e road systems on Lantau and Hong Kong Islands (in bo也 dual2-1ane
and dual 3-lane fonns); to id凹的 land 組dm紅ine requirements for the project, including 
acceptable limits on dredging west of Green Island; and ωpr叩are outline designs 祖d ph品ed
progr也nmes for a 2004 opening date. The Study is a prelimin紅y fe臼ibility exercise， ωbe 

followed later in 也e decade by a full Feasibility Study. 

The Study boundaries, as shown in the attached Key Plan, enabled a realistic range of ali伊ment
possibili位的 to be investigated. These lie between the liI也ts of the Study 的 the west at Siu Kau 
Yi Chauandωthee臼t at Route 7 on the Green Island Reclama位00.

The S tudy has assurned 出at 也e Green Island Reclamation，臼 envisaged in the earlier Green 
Island Reclamation Fe的bility Stu旬， is in place or under cons甘uction by 200 1. An alternate 
訂rangement of the Green Island landfall of the Link may be more appropriate 正也e reclama位on

is changed or is not required. 

A Causeway connects the w臼tem landfall of the Link to Siu Kau Yi Chau, the asswned 
boundary of the Lantau Port Peninsula in 2001 臼 envisaged by the Port and Airpo民 Developmeot

Strategy (PADS). In the event 也at 也e Lantau Port Peninsula Development Study changes these 
assurnptions, appropriate modifications to the Green Island Link may be required. 

甘le Study was carried out in two distinct ph臼es. 甘le first ph部e between May and August 1991 
established. and developed conc句tual designs for altemate alignments. These altem泊.ves w位e

then ranked to select two op位。凹， one each for the dual 2-1ane and for the dual 3-1祖e
conflgurations. These two options were then carried forward and developed to outline design 
level during the second phase of the Study between September and December 1991. 

The Final Report of the Green Island Link Preliminary Fe自ibility Study contains proposals for 
the form and alignment of the Green Island Link at outline design level, and describes 也e impact 
of these proposals. Besides this Executive Sumrnary, the Final Report is presented in four 
volwnes: 
• Volume 1 - Engineering Feasibility. The proposed alignment and form 岱 described for both 

dual 2-1ane and dual 3-1ane configurations of the Link. It addresses the tra伍已趾ghway，
geotechnj.ca1，如uctural， construction and operational issues. It also conta郎，扭扭 appendix，
a Design S tandards Memorandwn which sets out 到and訂ds 個d guidelines for the 
development of the detailed design. 

• Volume 2 - Drawings. 甘lis volume is complementaryωVolume 1, containing engineering 
drawings of the layout, alignment and form of the Link. 

• Volume 3 - Site Investigation. Details and results 紅e described of land and marine based 
site inves位gations und紅包kenfor 也isS個dy.

• Volume 4 - Preliminary Environmental Assessment. The probable effects of the Link on 
the environment during ∞由官uction and opera位on are described, along with the monitoring 
andmi位gationme路ures which should be implemented to minimi扭曲的e effi自ts.

EXECSUM3.GIL PAPM 20 December 1994 



GREEN ISLAND LINK STUDY 
Executive Summary 

The Study concludes 也at bo也 a dual2-1ane and a dual 3-1ane tunnel are feasible. Ei也erc祖 be
constructed and op訂ated by methods 出at will not impact unac臼ptably on 也.e environment The 
land and m.arine requirements for the tunnel are not unreasonable and c組 bemet

Subsequent ωthe completion of the Final Report, a Supplementary Investigation was 
commissionedω 訕地er develop the ∞nc叩tual desi但 for the Central Byp個s， a n仰 route on 
Hong Kong Isl祖d proposed by the study. An eight w自k inves位gation began in May 1992 祖d
∞ncluded with a Technical Note in July 1992. 

STUDY BACKGROUND 

On 11 October 1989, the Govemment announced its intention to proceed 叫出也e constn泌的n
of a replacement 甜po此 at Chek Lap Kok with a target opening date in early 1997. The 
associated port development，臼 proposed in the Port and Airport Development Strategy S個脅，
will be conce加ated mostly in the Westem Harbour. Ini位ally，也is wi11 ∞nsist of ∞，nstructiOO 
of Conta血er Termina1s 8 個d 9 at Stonecutters Islands 血d Tsing Yi respectively. Subsequent 
port development 叫11 be arranged along a proposed peninsula recla血泊00 from so叫he路t of 
Tsing Chau Tsai to Kau Yi Chau. 

Road access 的 the Port Peninsula development 企om Kwai Chung will be provided ini組組ly via 
Tsing Yi and 也e proposed Lantau Fixed Crossing. 甘le Port and Airport Development S個tegy
Consultants in their Draft Final Report of July 1989 forecast 也at by about 2004，也emlαe品em
port and ai叩ort traffic would n:ecessitate the provision of 組 additional road access 企om Hong 
Kong Island via Greeo Island旭own 臼 the Green Island Link. 

The Ci訂1 Engineering Dep訂tment，部sisted by the T研itory Development D句紅恤ent， began 
a planning and engineering study, The Lantau Port Peninsula Development Study, on 12 August 
199 1. The p田pose of the study w臼 ωdetermine the ty阱， layout and 也ning of the proposed 
developments on North Lantau, inc1uding the Port Development The scale and viability ofthese 
developments is cootingent upoo the fe臼ibility of the Green Island Link. 

The Metroplan Final Technical R叩ort on Transport forecast traffic flows of 150,000 pcu/day 
using the Link in about 20 日， with maximal development on L姐回u suggestmg 也at 也.e Gr臼n
Island Link may have ωbe of dual 3-1ane capacity 切 m臼t 叫個oate tra伍cdemand.

PROJECf DESCRIPTION 

Traffic 

Tra伍c design figures w訂e used wi出血 the Study for bo由 engineering and environmental impact 
p叮poses . 甘le figures adopted w位e for the Green Island Link options operating at capacity, 
rather than the usual 5-yearly demand forecasts. This decision w個 made to ensure 出at 也e
approach ram阱， interchange and connec血19 roads do not pose a ∞nstraint 00 也eul也nate tunnel 
capacity. To ensure consistency between ongoing Government studies, vehicle and person 出p
ma出ces w釘e provided by Tr位lSpOrt Department for the design ye訂 201 1. The 虹ip da個 was
produced by Transport Dcpartrnent in Ocωber 1990, and 也e forl自街ts were derived 企omland
use planning data 到JPplied by Planning Depar回ent in July 1990. 

EXECSUM3.GIL -2 - PAPM 20 December 1994 
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GREEN ISLAND LINK STUDY 
Executive Summary 

Strategic 組d sub-regional traffic models developed 明白血 the S個句， pro叫ded traffic forec部ts
for the year 201 1. Design figures for bo也 dual 2-1ane and dual 3-1ane tunnel ∞nfigurations 
operating at capacity were derived from th臼e， using a methodology agr'臼d 叫th Trar怒port
Department Peak hour demand flows in 2011 were foundωbere臼onably close 切 the capacity 
of a dual 2-1ane tunnel. For the dual 3-1ane c路已 differential grow也 factors were applied ω 
tunnel and 的gether with background demand flows. This approach would allow for the predicted 
fourωfive year period beyond 2011 曲的 it wo叫d 個ke for a dual 3-1ane tunnelωreach capacity. 

Dernand for addi位onal capacity on the Gr間1 Island Link will be driven by two factors: 
• Capacity ∞nstraints on 也e L姐姐.u Fix吋 Crossing and Ma Wan ωSham Tseng bridge, 

exp白白d 的 have reached capacity during peak ho叮sby也e year 201 1. 
﹒ Deman也仕omL祖tau tra伍c using the Green Island Linkωgether with a harbour crossing 

in order to reach the Kowloon Peninsula and the South East New Territories. 

The vehicle mix assumed for the Study w品 directly output 企om the CTS2 model bo~dary 
conditions, namely a 40% private, 60% goo也 vehicle 叩lit. The goO也 vehicle flows using 出e
Green Island Link are expected to be dominated by port tra伍C 組d 缸 cargo related traffic. 

Conceptual Designs 

From the alignment and design possibilities ∞nsidered， a range of conceptual desi伊sw紅e
developed for both dual 2-1ane 組d dual3-1組e 個nnels. These 的ok inωa∞ount the criteria of 
也e Prelim血ary Environmental Planning Assessment Paper, and the road connections on Lantau 
and Hong Kong Islan也.甘le fe描ibility and en吭ronmenta1 accep個bility of these concep個al

designs w臼 established in broad terms. 

Conceptual desi伊s so ident值edw位e ranked against criteria which included environmental, 
highway, tunnel, geotechnical, land use, tunnel opera位00， marine and hydra叫ic， and ∞st 
standards. 

Two op位ons were sel，∞臼d 金om 也e ∞n∞ptual desi伊s for development to outline design. The 
two selected did not represent a preferred choice for 也.e p紅tic叫訂 tunnel configuration. A dual 
2-1個e configuration ∞uld equally well follow the route of the dual 3-1ane presented or 吋ce
versa. The 品lal choice of options and configurations will needωtake in旬的count 也e

conclusions ofthe Lantau Port Peninsula Development Study. The options selected were: 
• A dual 2-1祖e N -C tunnel (企om north of Green Island ωthe centre of Kau Yi Chau), which 

implied razing of the latter. 
• A dual 3-1ane N-N tunnel (企omno吋1 of Green Island 個 north of Kau Yi Chau), which allows 

retention of the island. 

The fe品ibility of a dual 3-1ane Green Island Link w品 foundωdepend upon 姐也αe路em 也e

c,apacity of the road network on the north ∞臼t of Hong Kong Island along the Route 7 corridor 
between the Hill Road and 也e Rurnsey Str<臼:t flyovers. Alternative ways of providing two 
additionallanes of capacity for 也e 耽isting Route 7 corridor were explored wi也血也emam 前u冉r
only in sufficient detail to confirm the basis l中on which a dual 3-1ane tunnel op位on could be 
considered viable. A radical off-line solutioo, the Central Bypass, w臼 presented in the Final 
Report to m臼t 也e shortfall in e}白白19 road c叩acity caused by a dual3-1ane Green Island L血k

EXECSUM3.GIL 
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GREEN ISLAND LINK STUDY 
Executive Summary 

A Supplementary Inves組gation 凶 further develop ∞n臼ptual design for the proposed Central 
Bypass w臼 instructed by GElWHL Highways Department. The principal objec御自 of the 
Supplementary Inves討ga位onw訂eω:
• Identify the major issu臼 associated wi也 r臼ervation of an ali伊ment corridor for the Central 

Bypass between Green Island Reclamation 組dCen虹al Reclamation Phase 1. . Determine whether or not such a res肺組on 岱 feasible.

﹒ Identi命組y evident ac世005 which n閃dωbe taken at 也is time in 也.e intere泣s of preserving 
sucha ∞πidor. 

The Supplementary Investigation concluded 也at an ali伊ment ∞rridorc組 be reserved 切 p位mit
future ∞nstruc位on ofthe Cen佐al Bypass and thereby maintain the option of a dual 3-1組e Gre個
Island Link. 甘1Ïs ali伊ment corridor is shown in the attached Figure 3.3. The principal issues 
associated wi也 the reservation of an alignment corridor for the Central Bypass betw臼n Green 
Island Reclamation and Cen甘al Reclamation Phase 1 w的 iden.位tied as rela血19 切 the layout of 
roads on the Cen甘al and Wanchai Reclamation Phase 1, and the plan血ng of land use on the 
Green Island Reclamation, the Western Reclamation, and the Cen甘al 祖d Wanchai Reclamation. 
A series of recommendations were made including 也at:
• A road reserve be iden位fied on 也e appropriate Outline Zoning Plans. 
• Appropriate changes 的 the proposed 1個dus臼 and highway layouts be considered. 
. the advanced tunnel works on the Central Reclamation allow for the possible widening to a 

dual3-1ane configuration. 
• An臼sessment be made of the engine訂ing and planning fe臼ib山句r of widening 也etrunkroad

tunnel to dual3-1ane. 
﹒甘le impact of a dual 3-1ane tunnel on the highway network and adjacent land uses be included 

in the Trunk Road Tunnel Alignment Study. 
. Consideration be given to ensuring Government access to p甜 of the Western Harbour 

Crossing approach road area to enable construction of the Central Byp臼sm也e future. 
• The design of the Western Harbour Crossing southem vent building take a∞ount of the 

proposed Central Bypass and not preclude the cons紅uction of an elevated s虹ucture in the 
h個問.

It was also recommended 也at a more detailed fe品ibility study of the Central Bypass be 
undertaken at some later 到age. It should develop an outline design for the Bypass, include an 
environmental impact 部sessty1ent， and include a detailed marine study to consider marine and 
navigation implications of the proposal. 

Marine & Navigation Considerations 

The Green Island Link 吶11 be constructed aαoss 出.e Lamma Channel at a time when marine 
traffic densi位的 are anticipated to be around 2沾自nes those oftoday (Port Development Strategy 
Review: April 1991). For these reasons, marine and naviga位on co05iderations have been 
regarded 扭曲 important 品pect of this S個dy.

The 個tal number of vessel movements 也rough the tunnel site in the years 2001-3 have b臼n
estimated. Possible arrangements for marine traffic during construction of the Link have been 
identified on the b臼岱 that the 吶dth of the main p甜 ofthe wa個way occupied by construc位on
plant 吶11 not ex臼ed appro羽mately 700 m. It is also anticipa臼d that by the year 2001 , Mar叩e
Department's Vessel Traffic Control wi11 need to have moved towards more ac位ve traffic 
management, rather along the lines of air traffic control. It may be n臨的saryω ∞ntrol the 
timing and rou血19 of vessels inωand outof也e port to smooth out the peaks in tra血c densi位自.
Various me描ures which are available 個∞ntrol traffic patterns have been suggested and include 
those which are desirable in any case, such 個 relocation of the pilot boarding stationωsouth of 

EXECSUM3.GlL - 4- PAPM 20 Decembe,. 1994 
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GREEN ISLAND LINK STUDY 
Executíve Summa.η 

Lamma Island. It is concluded 出at disturbance 凶 traffic during construction of the tunn~l， 
although inevitable, c個 be made acceptable. 

Geotechnical and Marine Bed Conditions 

Outline design work w臼 b倡“ upon the considerable amount of e泊sting gωtechnical 
information assembled, supplemented where appropriate by sampling and testing carried out 
during the co叮se of the Study. 甘le Gr臼n Island Link corridor traverses an 訂閱 where the 
geological succession is typical of offshore conditions in Hong Kong. The geological succession 
consists of marine deposits overlying alluvium, decomposed granite (soil) and granite bedrock. 

At each end of the immersed tube tunnel where the vertical alignment rises towards the landfalls, 
the foundation will comprise a variable depth of marine deposits. 百le inarine deposits are 
predominantly clay and silt, very softωfirm， exhibiting low shear strength and high 
compressibili可. These materials 訂e not a good foundation for engineering construction. On the 
approaches to Green Island and Kau yì Chau, it is proposed 也at marine deposits be excavated 
and replaced with a gran叫訂血1 material, bo也 under the immersed tube tunnel and under the cut­
and-cover tunnel len耳hs. The assump位on of complete removal of marine deposits is 
conservati'珊，扭曲.y marine sand underlying the marine clays and silts would not need to be 
excavated. The marine deposits 訂e also 訊lScep位ble 切 scour， should a change occ叮 in the 
hydraulic regime at bed level. 

The central 1700 to 1800 m of immersed tube for each of the tunnel options will be founded on 
alluvium or partly on decomposed granite soil (CDG). The alluvium ∞nsists of interbedded 
layers of siltJclay, sand and gravel deposits. The mantle of CDG varies in thickness along 出e
proposed alignments. The alluvium and 也e CDG underlying the alluvium 位e both expected to . 
provide a flrm foundation for placement of immersed tube tunnel units. 

An item ofp位世cul叮叮lportanceωthe planning of the Link will be the fu個re of the island of 
Kau Yi Chau, i.e. whether the Island is to be preserved 甜 a 1姐也cape fea個呵， or whether it can 
be razed. One of the two outline design alignments 品sumes the razing of Kau Yi Chau for the 
significant beneflts it provides to the Green Island Link. The material excavated 企om the island 
would be suitable for use 品 rock fill or general fill. It could be 凶ed in the reclama位on 位e缸，
general road embankm闊的， 組d are部 oflan，也caping. In some 訂e部 it may be possible to extract 
rock of a larger size, suitable for inclusion in the seawalls or 泊位mour protection to 出e

causeway. The future ofKau Yi Chau and 也emc。中oration of the Green Island Link wi出血也e
Port Peninsula should be considered by the Lantau Port Peninsula Development Study. 

The total quantity of excavated material for disposal using the dual 2-1ane configur祖on would 
be about 8.5 million m3, ofwhich about 85% is (uncontanlinated) marine mud. The quantity of 
excavated material for disposal for the dual 3-1ane configur祖on is about 10.8 million m3

• 

Disposal sites would be subject to the requirements of 也e Fill Management Committee. 
Requirements are about 12 million m3 of fill for the dual2-1組e tunnel, and about 17 million m3 

for the dual 3-1ane 囚nnel. Kau Yi Chau, if razed, would gen位ate appro也mately 7.3 million m3 

of fill. 

Hydraulic studies indicate 也at upon completion of the causeway and Port Peninsula, extensive 
scour of the marine clay and silt will 。“ur acro自由.e route of the Link. This will have the effect 
of developing de叩 s∞ur holes to the north and south of the tunnel. The depth of s∞ur would 
be limited by the 切p .of the underlying 1叮叮 of alluvium and would result in increases in water 
depth of between 10 and 18 metres. Scour protection for the tunnel itself consisti'ng of a blanket 
of small rocks and coarse gravel wi血 a thickness of 1-1.5 m is proposed. Rates of erosion of the 
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GREEN ISLAND LINK STUDY 
Executive Summary 

seabed north and south of the tunnel are exp血泊dωbe low, and bed level changes, and the n目d
for dumping of additional armour, can easily be monitored. 

Both a1igrunents for the Gr臼n 1sl祖d Link. impact on the South Tsing Yi Borrow Area. The 
extent of the borrow 訂閱 potentially sterilized represents only a small proportion of the sand 
reso叮ce in BP4，也e southem-most borrow pil 

Alignment 

The out1ine design layout for a dual 2-1ane N-C a1igrunent is shown at 也eωp of the attached 
Figure E1.l, and for a dual3-1ane N-N alignment at the bottom ofthe same figure. Each layout, 
including the Green 1sland int訂change， is designed for the tunnel operating at capacity for the 
respective configuration. 

The dual 2-1ane configura位on for the Link consists of a 3 km long inunersed tube tunnel which 
interfaces wi出 cut-and-cover tunnels at each end. 甘le position of the westem 1祖dfa11 臼 shown

for the dual 2-1ane tunnel 臼swnes the levelling of Kau Yi Chau. This provides fill for the 
project, a ∞nstruction platform adjacent 切也e landfall site, and reduces the extent of reclamation 
and dredging wi也 aco叮e叩onding reduc位on in water q明lity impact during construction. 

The dual 3-1ane configura位on shows 祖a1tema位ve a1ignment which provides a west位n landfall 
ωthe north of Kau Yi Chau.甘le length of the 叮叮lersed tube tunnel between interfaces wi曲曲e

cut-and-cover approach tunne1s is 3.1 lan. While the westem landfa11 for 也is a1igrunent do自 not
require the razing of Kau Yi Chau, it does need a greater extent of reclamation than for the option 
through the island. 

The best indica位on， at present, of the likely extent of the Lantau Port Peninsula in 2004 is the 
P ADS 2001 layout indicated in 也e Brief. From either landfa1110cation, the westem landfall is 
linked by a causeway to the tip of the Lantau Port Peninsula 臼 at 也eye紅 2004.

An eastem landfall north of Green 1sland w臼 selected for both the dual 2-1ane and the dual 3-
lane configurations. This option a110ws better connections between the tunnel, Route 7 and the 
local road network in terms of geome同， and traffic routing, and offers environmenta1 advantages. 
The Green 1sland landfa11, approach roads and interchange wi血 Route 7 lie wholly wi出血也e
new reclamation 臼 proposed by the Green Island Reclamation Feasibility Study (GIRFS). 

At the Green 1sland approaches, an approach tunnel of appro泊rnately 250 m len耳h would be 
required for the roadway to rise up to ground level at an appropriate gradient. However, GIRFS 
proposed 出at the tunnel portal be located e臼t of the landfall location in order to reduce 
severance, provide environmental mitigation and maxirnize land 訂閱 for development. This 
arrangement, which necessitates a significant additional leogth of cut-and-cover tunnel, w站
maintained in 也is Study. 

Highway Design 

On Hong Kong Island, grade separated slip roads provide a11 movement connections between the 
Green 1sland Link and Route 7 at an interchange in the south e品t comer of Green Island 
Reclama位on. All necessary other road conn民帥的路 envisaged by 也e Green Island 
Reclamation Feasibility Study have also been preserved, including connec位ons to the Kennedy 
Town Public Cargo Working Area, the prim位y distributor 00 Gr開1 Island reclamation, and 也e
Belcher Bay Link. For a dual 3-1ane Green Island Link, the interchange also allows for 
∞nnectlonωthe Central Bypass. 
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GREEN ISLAND"LINK SruDY 
Executive Summary 

Horizontal aIignment of the immersed tube tunnel is design吋 to be pr吋ominantly straight for 
e街e of construc位on and ma泊mwn economy. Where landfall constraints have necessita臼d
curves, these are accommodated principaIly within the cut-and-cover sec位ons. Large radii have 
been chosen to avoid the need for transi位ons with血也e llDDl訂sed tube and to maintain desirable 
sight distances without the need for widening of tunnel s也tions.

The link roads and slip roads on Green Island R民lama位on are designedωmeet the re可lÍrements
of a 70 kmIh desi伊 sp臼d. The tunnel and Kau Yi Chau approach ca凶eway have 凶gh叮

geome出c standards and have thus b臼n designedωat least meet the requirements of a design 
speed of85 尬的1.

The 'vertical profile is signific組tly influenced by the length and depth of the Green Island Link 
which will be greater than 也at of other tunnels in Hong Kong. The tunnel is over 4 km long 祖d
carriageways 臼II 宜。m portal elevations of +5 .5 m PD to a minimum level of appro也mately

-36 m PD in mid-channel. This latter level is dictated by Marine Department future clearance 
requirements wi白血 the limits of the East Lamma Channel. 

Whilst principaIly con甘olled by marine clearance consider祖0間， tunnel verticaI aIignment w品
also influenced by a number of other factors including geology, highway design parameters and 
immersed tube tunnel considerations. Upgrades can be expected 切 have an effect on 出e
opera位onal speed of the significant percentage of goods vehicles forecast to use the Green island 
Lin.k, and hence possibly on tunnel traffic capacity. AnaIysis h臼 enabled op血nisa位on of the 
vertical profiles of the tunnel aIignments to minimize any requirements for climbing lanes. 
Gradients have been selected ωavoid climbing lanes within the immersed 個be tunnel. Wi也m
the cut-and-cover tunnels, gradients increase ω4% and climbing lanes 紅e provided where 
ne白血紅y.

Immersed Tube Tunnel 

The dimensions of the immersed tube tunnel，也e approach tunnels and the ven討la位on buildings 
are a func位on of the intemal 叩ace req山rem間的. These are in turn govemed by the structural 
gauge for vehicular clearance, by spa∞ requirements above the structural gauge for signage 祖d
lighting, by 也e spa臼 needed for services and utili位白， by ventilation duct requirements, and by 
electrical and mech紅白al plant considerations. It has been found feasible to design the immersed 
tube sections to meet aIl relevant criteria and to accommodate the necess位y ventilation ducts. 

..UAST COIIC:R2TE 

ptOfllM PlAR 

間!J!I. CONC帽T!!

"祖JCT\.IW.

CONC1OET!! 

Figure 1: Steel Shell Immersed Tunnel 
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GREEN ISLAND LINK SruDY 
Executive Summary 

Immersed tunneIs are made up of a nwnber of wùts which are floated aroundωthe d臼ired
location, lowered inωpOSl世on 祖djoined und訂water. Two fonns of immersed tunnel wùt are 
in common use, steel shell and ∞nαete. 甘le two fonns 訂'e dis值19uished primarily by the 
me曲“S 凶edω ∞nstruct the wù筒， there being no si醉品cantdi宜訂閱臼 in performan臼 betw自n

completed wùts. The choice between the two forms is influenced by a nurnber of factors which 
include the contractor's expertise 血d programme requirem開心， bo也 of which c祖 effect the 
pr句自t ∞st Outline desi伊s have b臼n produced for bo血 steel shell and ∞ncrete immersed tube 
wùts for a dual 2-1個e tunnel, b叫 for a dual 3-1ane tunnel, an outline design h個 b臼n produ∞d 

‘ 。叫yin ∞nαete.

EJ 此

Figure 2: Concrete Immersed Tunnel 
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The ∞nαete immersed tube wùt is essentially a massive reinforced or prestressed concrete box 
s甘uct叮e which is too heavy ωlaunch. The wùts must therefore be constructed in a c品個19
b部in， b叫他ea也 placed across the en由， after which the basin is flooded and the wùts floated out. 
A steel shell immersed tube tunnel wùt consists of a reinforced conαete structural ring wi也m
a continuous steel shell plate. Steel shell wùts are fabricated frrst 扭扭 independent steel 
structure. They are designedωbe light enough and ωhave sufficient structural stiffuessωbe 
launched like a ship. The fabrication facility need not be a c但也19 basin, reducing tilbe and 
possibly ∞sts. The concrete lining and any outfitting requirements are ∞mpleted at fitting out 
berths in d臼perwater.

Approach Tunnels and Ramps 

The principal factors which affect the design of the cut-and-cover approach tunnels and ramps 
訂e ease of construction，∞st， and programme. It has been concluded that in-situ cons釘uc位on
in the 也γm open excava位on will provide the simplest solution. If a casting basin for conαete 
wùts were to be provided in the 紅ea of the Green Island approaches, then the approach 個nnel
could be constructed wi由m也，e casting basin excava位on.

Tunnel Services 

The purpose of tunnel ven包lation is to maintain 也e 甜。Iality at an acceptable level. The tunnel 
is ventilated by supp頓時企esh airωdilute any pollutants presentωa concentration less than 
出e design level. The vitiated 甜 is expelled at 也e tunnel portals and 仕om the ventilation 
buildings . A semi-transv訂閱 ventilation 可stem is generally proposed, with 3 油1 betw自n
ventilation buildings. Short lengths of fully tran訂閱e ventila位on may also be requir叫.
Ver也lation d凶ts are provided ωdeliv叮 fresh 血泊 the 也r grilles along the tunnel, and 曲的ecan
also, in 也nes of emergency, be 凶ed for smoke extraction. 甘le size of the ven世la位on d凹的 is
govem叫 by the 切tal fresh air requirements 切 m臼t arr cp泌lity standar也 inac∞rdan∞ wi曲曲e
dcsign s個nd位也 to be adopted. Haze criteria have b自n foundωgovem ventilation desi但， and 
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也e system identified will both sa自身 tunnel air q凶lity s個ndar也 put forward by the Consultant. 
andm臼t EPD requirements. 

Conc句個al designs have been produced for power supply, lighting, drainage, fire protection, 
traffic con甘01 system, building services, and em訂gen叮叮oss adits. 

Ventilation and Administration Buildings 

A venti.lati.on b山lding is required ne訂 each of the landfalls. The prÎmary func位005 of these 
buildings is 旬到pply and extract 扭曲m the road tunnels, and to house the 郎郎iated fans, 
plenurns, ducts, power supplies and ∞n缸01 equipment.甘le two buildings will 0∞upy 
conspicuous posi位ons on 也ewat位企ont， and 也叮 should be designed to make them 站 m切res由19

and acceptable 臼 possible. At the same ti.me，也ey should be func位onal and m，臼t 也e necessary 
environmental criteria. 叮le building 如ucture 0∞uples a spa臼 above the tunne~ and can be 
constructed either integral wi也 the approach tunnel structu時， or 個組 independent s甘ucture
floated into position above the immersed tube tunnel or approaches. 

The adminis甘心∞祖d control building will be situated near the toll pl位a on either Kau Yi Chau 
or new reclamation and will probably be of conventi.onal reinforced concrete coo5個.ction. 1t will 
con個血 office accommod組on for 個nnel s個宜; messing and locker facilities for operating s個缸，
cash handling facili位的，個d 也eCen虹al Control Room. 

Causeway 

Various fonns of construction were inves位gated for the ca凶eway that is required between the 
westem landfall 祖d the end of the Port Peninsula. An elevated viaduct s缸ucture w路 included
站 well as several forms of r臨出med causeway. 

An elevated s缸ucture ∞O5isting of a simply supported deck on discrete marine pile supports 
would not restrict the flow of wat位 from the western harbour. However, it might present 
construction difficulties for the n臼ess紅y reclama位on when comple由19 the Port Peninsula, the 
end of which will be at Kau Yi Chau. If vessel collision protection isωbe provided，∞sts 紅e
likely to be ve可 much higher for a structure 也an for other altem詢問s. As an altema位ve 切
providing protec位00，出.e two carriageways could be co05tructed on separate s虹uctures. This 
could allow retention of one structure should accidental vessel impact demolish the other. As the 
risk of collision at 也e proposed location does e刮到， it is suggested that Government ac臼pt祖ce

of the level of risk be obtained before adop也19 such a solution. 

The reclamation type causeway would consist of two seawalls prot郎自19 a narrow strip of 
reclamation. The soft marine deposits beneath the causeway would be excavated 的

approximately -20 m PD. The provision of wick drains in the und訂lying marine deposits prior 
ωreclama包on could e05ure e紅ly stabiliza位on of ground settlement. 

Given the limitations on subsequent filling operations for the elevated 組ucture op的几個ge也g

wl也出e cost disadvantage of providing vessel collision protection or ac臼pti.ng the associated 
risk, only the reclam鈍。n type ca凶ewayw臼 taken ωoutline design level. It is not the intention 
of the Study to rule out an elevated structure，扭曲is may have advantages if 也e extent of the 
Lantau Port Peninsula is modified by subsequent decisio05. Nev訂也eless， in 也e context of the 
Brief, the reclamati.on opti.on w臼∞nsideredω 旭.ve several advantages including ∞st， resist祖臼
ωvessel impact and fle泊bility for future adj品entr自lamati.on.
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GREEN ISLAND LINK STUDY 
Executive SummaηJ 

Highway bridge structures for the Green Island Link slip roads are envisaged 臼 continuous post 
tensioned m叫位自l1ular conαete decks support吋 on single central columns. The spans would 
V訂y depending on location but would be generally between 30 and 40 metres. The columns 
would be supported on pile caps on groups of end bearing large diameter bored piles or driven 
tubular piles. 

By using a continuo凶ly pre﹒甜的ed box construction, 如ke可ansion joints are 0曲目中ired

typically 叮叮y four spans. This would result in irnproved road riding quality, reduced road 
traffic noise and reduced maintenance as compared ωaltema位ve structural forms such 臼 prec品t
bearn decks. ln addition 也叮 will match the form to be used for 吋acent Route 7 structures and 
thereby maintain continu何組d ∞mpatibility res叫自19 in an acceptable aesthetic appe訂ance.

PRELIl\位NARY ENVIRONMENT AL ASSESSMENT 

The Environmental work of the Study commenced 叫也出e production in June 1991 of a 
Prelirninary Environmental Assessment Paper. The Paper reviewed the prl白也s值19 situation, 
iden世fied the main environmental issues, and set out guidelines for reference by the Study Team. 
These guidelines helped in the identification, development, and choice between, con臼ptual
schemes. Environmental input to the Study continued 出rough outline design. As designs 
developed, so environmental irnpact and mitigation me臼ures were iden位fied， culmina也19 in the 
Prelimin位y Environmental Assessment contained in Volume 4 of the Final Report. 

At 血is stage, it h個 not been possible 切 iden位身 specific sensitive receivers ne訂 the 
development, as both tunnel landfalls areωbe located on land 也at now does not e也51. ln 
addition, the existing 伊ality of the environment into which the propos祉s would be in甘oduced
is dif:ficult 泊中ant時， because the present proposals form a p研 only of the overall proposals 
for development of the area. The approach to 也is Study h臼 b臼n to consider the location and 
potential land uses to which the area may be put. Whereas the proposals for the Green Island 
Reclama位on Feωibility Study iden峙r land use 臼 predominantly residential, it has been assumed 
出at development at the Port Peninsula 叫11 be indus佐ial in nature and therefore relatively 
insensitive to noise or air po11u位on. It wi11 be important to continue to optimise the design and 
layout plans to reduce the irnpacts as far as possible. 

Impacts of the proposals may be divided inωtwoph品es ﹒ those 臼sociated with the construction 
phase, and those associated wi曲曲e operation of the Link. The irnpacts of the project cannot be 
dealt wi出血 isolation. The pace of change in Hong Kong is rapid and the impacts of all 也e
proposed development projects wi11 interact to have cumulative effec的 throughout the region. 
It is irnportant 出at at some appropriate stage in the integra位on of the individual projects the to阻l

impacts a甜甜sessed. During de叫ed design of the project, further inforrnation wi11 become 
available, bo血 for the project itself, and for the 吋acent are臼 and land uses. 訂出叫11 enable 
production of a full Environmen個1 Impact Assessment. It is recornmended that me個S of 
auditing and monitoring the environmental performance of the project be included at all stages 
of design and construction. 

The construction stage of the project wi11 恍如 the 凶ual environmental impact in 御自el也 of

air and water quality, noise and visual impact.甘le activi即s at Kau Yi Chau 吶11 affect the flora 
and fauna of the island, and visual impact 叫11 be severe if Kau Yi Chau is razed. 甘lC phasing 
of the nearby projects will be a significant feature in nuisance prevention during construction 
operations. If occupan可叩C叮s before cornpletion of all construction related work, then 也e
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opportunity for adverse impacts will be si伊ificantly high釘也組 if all civil work were completed 
before occupation. Care wi11 be ne吋ed in placing ∞的紅uction facilities if po切ntial
m泊ronmen'個1 irnpacts are to be minimized. 

Increases in water ∞lumn concentrations of suspended solids in a plurne will be the most 
significant effect 伽t will result from construction. Water quality impacts iden幽ed wi11 affect 
sensitive downstream rec句臼rs despite phasing of developments. lt 岱 wùikely 也at
∞n旭m血泊on by heavy meta1s of marine deposits ωbe removed during 也e construction pro臼S5

will be a problem，也ough 訕地位 tests 吶11 be n自ess位yω ∞n曲m 也e absence of ∞mpl侃
organic contaminants. However， 也，e greatest impact on 也ewat紅 quali妙的出e west ofVictoria 
H缸bour 吶11 result from the ∞mbined eff臼t of the Lantau Port Peninsula, the Westem 
Breakwater between Cheung Chau and Lamma, and the in記rim strategic sewage outfalls 企om
Stonecutter's Is1and and Mount Davis at 也ew的t end of Hong Kong Is1and. 

Once operational, the link will c叮叮 large volumes of traffic. Air quality and noise close to 也e
road system will be adversely affected by tra伍c emissions. In worst c品e condi位ons， noise and 
air quality star吋位也 could be ex臼eded for short periods in some 1ωations. lt may not be 
appropriate ωinclude sensi位ve land usesωo cIose ωthese are路. lt is recommended that 
pedes出ans not be p阻nittedωenter highways and 也at s句arate footways be provided 甜
的cess紅y. Careful pl個ning at 也e design 前age c組 eliminate potential sever組臼 problems by 
the adequate provision of wa1kways lin姐ng s∞tions and access points. 甘le irnpact on water 
quality caus吋 by the finished tunnel is likely to be small. 

CONSTRUCfION AND OPERATION 

lmmersed tube tunnels have been constructed in Hong Kong and tlrroughout the wor1d using a 
V缸iety of construction, excava位on and placement proced叮叮. Construction of the Green Is1and 
Link wi11 fo11ow the general methodology adopted for otherαoss-harbour tunnels. 甘ùs tunnel, 
however, is significantly longer and deeper 也an most, and requires ∞nstn泌的n across a 
relatively exposed s自已on of water, crossing major shipping channels. 

Marine Operations 

The main operations which 叫11 require the use of marine plant are dredging, placement of units, 
foundation, and bac值11.甘le site wi11 be exposed 怕也e open 扭扭 from the south, and weather 
induced conditions 叫11 have a much great叮叮lpact on 也is tunnel 也an on the previous cross­
harbour tunnels which were pla臼d in the rela位vely sheltered harbour environment. On the 
assurnption that no breakwater ωthe west of Larnma Is1and is 血 place when the tunnel is being 
construc防止 prelirninary analysis indicates 伽t two 助也ree weeks of difficult conditions can be 
expected in any one year, with the worst conditions w祉kely 切 persist for more 曲曲 one week 
at any one tnne. 

The tunnel site lies aαoss a zone of current movement where surface wat訂 velocities of up to 
1 m1sec may occur, and the line of the tunnel lies almost p位pendiαd紅切 flow. Sin恆ng
operations must therefore take pla臼 wl也in slack-α盯ent "windows". For placing the tunnel units 
in position in 也e prl句訂吋回nch， it h品 b臼n assurned 也at floating ponωonsw山 be 凶ed from 
which the units are low訂ed from 也e surface. If it is found that insufficient weath訂 windows are 
available ωsuit 也e derived ∞nstruction prograrnme, then ∞n5ideration 叫11n臼dωbe given 
to 出，e use of marine plant which is less sus∞p位bleωthe effiω5 of inclement wea也訂.
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Dredging 

GREEN ISLAND LINK STUDY 
Exeωtive Summary 

A combination of dredging plant will be required for excavation of the trench in切 which the 
tunnel units 紅e placed. Dr吋ging will be mainly in soft marine d叩osits， wi出 the lower p訂t of 
也.e trench 血也e underlying alluvium. The maximum 位.cavation d句也 is to about -40 mPD, 
∞E自pondingωa dredgingd旬出 of about 42 m. This isωwar也由eupp訂 limit of the operating 
r組ge of suitable dredging equipment High-capacíty trail訂-suction-hopp釘 dredgers can 
possibly be modified for use at these depths. Cutt位-suction dredgers, wruch are generally not 
able to dredge 品 deep 臼 trail位s， may be more sl血泊ble away 企om the main channels，血
shallow釘 wat缸， and where harder materíals need ωbedr吋ged.

Bulk pre-dredging carried out wi也 more productive plant is likely ωbe followed by final 
trimming with grab dredgers. Ideally，血y dredging carried out by grab dredgers ín 也.e bu可 P紅t
of 也e wat位way should be done 吶白血也e proposed m紅ine works areas, just prior to tunnel 
laying, in order to minímíze the number of 也nes vessels using the exis自19 channels need to be 
diverted. 

Immersed Tube Units 

The fabricatíon of steel shell tunnel units is a two 位age process. The first stage, whích is done 
on land, ínvolves fabrica位on of the steel shell. The unít 岱 usually constructed on or a司jacent 個
a slipway, and is then side- or end-launched like a srup. The second stage involves placement 
of the main concrete keel and structural líning. T趾s is done wi也 the unit floating in deep叮
water. 

The requirements for fabrication of concrete 個nnel units are significantly greater 由an for steel 
units, due to the longer period required for construc位on of individual elements. Concrete tunnel 
uru臼紅e massive structures 祖d are thereforeωo heavy to launch in 也e mann訂 of steel shells. 
Construction must therefore take place ín a c但也19 basin or dry dock, the floor of which is below 
sea level. When the units are ∞mpleted the basin or dock can be flooded and the units floated 
祖d towed out. 

North Green Island, Kau Yí Chau Landfall, Siu Kau Yi Ch側， and the Port Peninsula itself, all 
∞ns位tute potentially suitable sites for a c臼恤19 basin for ∞nαete immersed tube units. Detailed 
pl組n血g for the period immediately subsequent to GIL (2004 to 2010) is sufficiently uncertain 
to preclude detailed investiga位on at 也15 位me. Forthep叮poses of也is prelimin紅y study，也.e site 
for the casting basin has been assumed to be in the reclamation north of Green Island. Various 
訂閱s have been iden位fied 甜 suitable for storing completed units in a floating condition wruch 
sa自身 the criteria for a remote sheltered location with accessíbility and adequate water depth and 
space. 

Landfall Works 

The landfall works at Green Island and Kau Yí Chau will be constructed wí也in new reclama位。且
The cut-and-cover tunne1s, ventilation shafts and approach ramps will be constructed 叫出血 open
excavation. The excavation has been assumed to be entirely wi由in marine fillωfacílitate the 
ínstallation of tlle groundwater cut-off. 

The ca凶eway 宜。m Kau Yí Chau ωthe end of the Port Peninsula will consist of two seawalls 
protecting a narrow stríp of reclamation.甘le ∞re of tlle causeway is formed of pell-mell rubble 
or crushed rock placed by bottom dump barge upωappro泊mately -3 m PD, wí也 the remaining 
part placed either by gr曲， or by land based methods. 甘le rock armour and underlayer would 
normally be placed 企omab訂ge.
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The construction of the causeway wi1l cause a significant in仰自e in the c凹ents in the Lamma . 
Channel across the line of the imm釘sed tube tunnel. It is considered desirable ωdelay 
completion of the ca凶eway， in p紅tiαùar 也e construction works above the level of the 
surrounding seabed, until after all 也e irnmersed tube tunnel uniωhave been installed and 
bac蚵illed.

Tunnel Operation 

, The to11 plaza includes full provision for the tunnel administratioo, main con甘01 room，個d
par恆ng spaces for visitors and recovery vehicles. It will be located at Kau Yi Chau, ma姐ng
p紅tial use of 也e razed island for the dual 2-1ane option or locatedωtally on reclamation for 出e
dual 3-1ane configuration. Remote end facili位es would be provided at Green Island Reclam祖00，
comprising suitable accommodation for sev訂alr臼overy vehicles and 臼sociated staff 10gether 
wl出 a secondary control cen缸e. It is e)φected 出at by the ye訂 2004， autotoll collection facilities 
will be feasible, and outline design of the to11 plaza has assumed such facilities will be provi.ded 
for the Green Island Link. 

Traffic control and survei1lance me部叮叮叮e essentialωensure safe and efficient operation of 
the tunnel. Considera位on has been given in outline design 切 me臼ures relatedωentrapment of 
overheight and overweight vehicles; 凶 safety pro臼dures in the event of frre, explosion and/or 
breakdown; and traffic ∞ntrol me臼叮es in normal opera位on and operation during maintenance. 
It is considered prudent to design 風血c con仕01 and survei11ance facilities to allow for possible 
future implementation of tidal flow. 

Direction signs and warning signs both within the tunnel and on the approaches have been 
considered 甜 part of the conceptual highway design development. Allowance has been made 
both in the tunnel headroom and 也e tunnel approach desi伊s for signage requirements. 

IMPLEl\-個NTATION & PROGRAMME 

The Study Brief required 也at the work of the Study pro∞ed on the basis 也at the Green Island 
Link is opera位onal in 也e year 2004; that Green Island Reclamation and Route 7 叫11 be in place 
or under construction by the year 2001 ; and that a p副 of自 Lantau Port Peninsula will be in 
place by the year 200 1. 

Liaison w臼 m也凶犯ned with the Lantau Port Peninsula Development Study (LPPDS) te也n

during the concurrent months of the Studies, although the relative timing of the two studies meant 
出at the work of出is Study has had to be completed by reference 10 出e P ADS assumptions 由at
the Port Peninsula constru出on will have reached Sui Kau Yi Chau by the year 200 1. 

The final outline of the LPPDS through 10 comple位onw臼 chosen after completion of由e Green 
Island Link Study. Nevertheless, the LPPDS team identified a range of conceptual outlines for 
development of the Port Peninsula. This ran悍， which included landfalls 10閻健d to the south of 
Kau Yi Chau 描 we11 品臼ntrally and to the north of the island, is compatible with 也.e prOVlSlon 
of the Green Island Link within 也.e Corridor examined in 由is (GIL) S個dy. 甘le results of 由15
(GIL) Study 也.us provide a sa位sfactory basis for future development of a preliminary design for 
the Link comp祖ble wi血 the fu叫 LPPDS landfallloca位on wherever this is chosen ωbe on 也e

Peninsula. 

The work of the Gr間1 Island R∞lamation Feasibility Stu卸 (GIRFS) w甜 subs個ntially
completed before ∞mmen臼ment of the Gr臼n Island Link S個dy. Liaison betw臼n the two 
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studies made it possibleωens區e compatibility between the Gre個 Island Link Final R，句ort 組d
the Draft Final R叩ortofGIR肘， published shortly afterwards. 

Steel shell and conαete immers剖 tube tunnel units have different ∞自甘uction programm臼. It 
is generally ∞nsid位叫出at st臼1 shell tunnels can be ∞m宜uct吋 in a short訂 time 也an ∞n叮ete
tunnels. This 岱 howev訂 ve可 dependent on 也e r.前ílities 祖d r臼O叮臼s available. Typical 
construction programm自 and durations are shown in 也e attached Sch吋凶自 1 1.3 and 11.4. The 
construction progr個l.nles shown in the schedules have b臼:n pr叩aredωindicate 組 opening date 
ofNovernb訂 2004. Th叮個n be adjusted to suit available r臼O宙間， but are ∞mpatible wí曲也e

achieved programmes of ∞mp位able proj臼ts . The Highways Department project programme 
is shown in the attached Schedule 11.5. 

It has been established that 也.e prograrnme for construction of Green Island Reclamation 部
identified by 伽Green Island Reclamation Feasib山tyS仙你 (GIRFS) team in response to 出err

Study Brief is compa位ble wi也 completion of the Link by 2004. 1t has further been established 
出at a latest possible st紅t date for cons虹uction of the reclamation of 1997, 18 months later 出租
theGIRFSs個民 date， wíll m臼t the programme requirement for a dual3-1ane concrete GIL 個nnel
(也eop位onwi曲曲e longest programme d叮ation). 甘le ∞nsequen臼 of this latest s個rt date would 
be to delay the reprovisioning of the Abattoir and China Merchants Company on which the [11叫
completion of the r也lam也on is dependent. 

An addi位onal element 切 the phasing of the dual 3-1ane configuration is 也e introduc位on ofthe 
possibleCe甜al Bypass to solve the capacity constraint presented ωthe dual3-1ane ∞nfigura位on
by 也el出lÏted capacity ofthe Route 7 corridor. 1t 岱 envisaged 也atbo也 the GIL and Route 7 wi11 
be constructed and op位a也19 for a number of ye紅s befo自由e capacity of Route 7 e前t of the 
interchange is reached. Provision has therefore b臼n made ωallow 也.e Central Bypass to be 
constructed at a later date when Route 7 has reached capacity and ωenable the GIL to 
subsequently achieve full dual3-lane capacity. 

The Kau Yi Chau reclamation will be constructed 甜 P紅t of the Green Is1and Link pr句ect， and 
accordingly cannot be expectedω ∞mmence before the project start date. Whilst it is accepted 
that work on 也e reclamation, including seawa11s, and the bulk excavation of the island can easily 
by done wi出 only marine ac臼蹈， work must also ∞，mmen臼 on the ventilation buildings and 
access tunnels , and these 叫11 be affected by the lack ofland aωess. 

The construction of the ca田eway between Kau Yi Chau and Sui Kau Yi Chau wíll be relatively 
straight forward, and completion of the causeway is not 自quired un位1 fairly late in the project. 
In order to rninimize effects on currents ， 出e construction works above the exis也19 seabed is 
甜訊illled to 個ke place after installa位on of the immersed tube tunnel units. 

COSTEST即IATES

Cost estimates for the project have been g侃紅a臼d 企om 趾S個rical data brought up 怕也e

valuation date of fourth quart訂 1991 by application of the appropriate ∞nstruction cost indi∞s. 

The capital ∞sts include the cost of: the immersed tube tunnel; 也e approach 個nnels; 也e
causeway to 也e Lantau Port Peninsula 臼 envisaged by P ADS; reclama位onfor 也e Kau Yi Chau 
landfall; ven位lation; lighting; drainage; ∞ntrol 叮宮terns;ω11 plaza;“ministration building; and 
highways between the Study boundaries. The ∞sts do not include reclamation at Green Island 
landfall，也e construction costs of Route 7，也e Cen甘al Byp臼s， escalationω 血e expected 
construction s個民 date， nor do 也叮 include any elernent of escala位on during the construction 
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period, The capi個l ∞st estimat臼 for each construction op位。n 位e given in Table 1. Contract 
preliminaries of 15% 紅e included and rl叩r自ent 也e∞也 ofmob山zation 個ddemob山zatÏon 組d
general site-based ∞S低 A further 20% detail allowance is includedω ∞mpensate fi叮 the
omission of minor works and details which are not ∞，nsid訂ed at 也is s個ge. D臼ign 祖d
construction contingencies of 20% are included for additional ∞品s arising from unforeseen 
changes or delays arising during detailed design 個d ∞m甘uction. A further allowance of 7% 
has been applied, external 切 the estimate，個∞Iver ∞惱。f detailed design (3.5%), independent 
design check (1 %) and p叫自tm祖agement (2.5%). 

T ABLE 1: Capital Costs 

Dual2.lanc Dual2-lanc Dual3.lanc 
D自cription (∞ncrete)OI 扭曲1)111 (concretc)。】

S millions開 Smillions開 Smilli。間的

Road Pavement and Highway S個咖間 553 553 939 
句proach Tunnels GIR 955 955 1169 
Appro副 Tunnels KYC 570 570 665 
Imrnersed Tubc Tunnel 4,516 4,532 5,260 

R目lamation - Causeway KYC 580 580 580 
Reclamation .Landfall KYC 829 829 1,458 
E & M - Ventilation, Ligh仙也Drainage， Fire 390 390 492 
E&M-C。他。1 System & TolI ColI叫 426 426 512 
Adr叫“貓叫ion and Vent Buildings 197 197 210 

Sub-TotaJ 9,016 9,032 11,285 

D臼i伊 Checking and Project M目Illgernen~ (7%) 632 633 790 

To taJ 9,648 9,665 12.075 

Notes: (1) (Concrete): Concrete urut immersed tube tunnel. 
(2) (Steel): Steel shell immersed tube tunnel. 
(3) A11 capital costs are estimated for fourth quarter 199 1. 
(4) GIR Green Island Reclamation; 

KYC Kau yi Chau; 

E&M E1ectrical and Mechanical 
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Task Name 

Contract Award 

Site 凶。bUiaaUon

Immeraed Tube 
CaaUn, Baain 
Conatrucl Unila 
Bulk Dred，i且直

Place Tunnel Unila 

Green laland Lan d1all 
ReclamaUon Handover 
VenUlalion Buildin, 
Approach Tunnela 

Hiah1fay Struclurea 

Kau Yi Chau i.andlel.l 

Kau Yi Chau Handover 
Bulk ExcavaUon 
Seawalla 
ReclamaUon 
VenUlaUon BuHdin, 
Approach Tunnela 
Toll Plaza 
Adminiatratlon BuUdin, 

Cauaeway lo Porl Peninaula 
Dred,e & FUl to Seabed 
Con.truct to +6.5mPD 

K & .. S1lItema 
In.WlaUon 
Commlaalonini 

Slart Revenue Service 

Le,end 
_ AcUvtty 

-一-i Float 

... 1411eatone 

Duration 
(Montha) 

。
3 

42 
7 

32 
8 

27 

24 

。
15 
18 

24 

27 

。
12 
12 
12 
15 
且 2

12 
12 

52 

4 
10 

18 
12 
e 

。

Start Date 1999 2000 2001 

I-Sep-99 A 

I-Sep-99 -
30-Nov-自由

SO-Noy-99 
27-Jun-00 

2-Deo-00 
2-Mar-0且

SO-Noy-自由

30-Nov-99 A 
30-Nov-99 
30-Noy-99 
30-Noy-99 

30-Nov-99 
30-Nov-99 A 
30-Nov-99 
30-Noy-99 
30-NoY-99 

2-Dec-OO 
2-Dec-OO 
2-Dec-OO 
2-Dec-00 

30-Nov-99 
30-Nov-99 
23-May-03 

23:-14ay-03 
23-M.y-03 
17-May-041. 

13-Nov-04 

CONSTRUCTION PROGRAMME 

DUAL 3-LANE CONCRETE TUNNEL 

2002 2003 2004 

... 

SCHEDULE 11.3 



Task Name Duration 
(Monthll) 

Contr.ct A1'ard 。

Sfto YobUi..Uon s 

Immeracd Tube 3. 

r.br1c.Uon Are. 5 
Tunncl r.br1c.Uon 22 
Tunncl F1tUna Oul 22 

Bulk Dredpn, a 
Pl.co Tunnel Unila 22 
B.ckl1ll 10 

Green I.land Landtall 2. 
Recl.m.Uon Bandol'er 。
VeDW.Uon Bulldln, 15 

Appro.ch Tunnela 18 

Hl,h1'.y Slructurea 2. 

Kau Yi Ch.u LaDdtall 27 
K且u Yi Chau Handover 。
Bulk EltC.l'.UOD 12 
Se.1'.ll. 12 
ReclamaUoD 12 
VeDUI.UoD Bulldlnc 15 
Appro.ch Tunnela 12 
TolI Plaz. 12 

AdmJDi.tr.Uon BuUdiD' 12 

c.u.ow.,. to Port PeDinaul. .1 
Dred,e &: FUl to Seabed 4 
COD.trUCt to +6.5mPD 10 

B &: Y SJlItema 16 
Inat&lI.UOD 12 

Commla.lon1D, e 

S~ Rel'eDUO Service 。

Le,end 
_ Actlvity 

-一-→ Floal

Â MlIcatone 

Slarl Dale 

2-Dec-00 

2-Dec-00 

2-Har-Ol 
2-Har-Ol 
31-Jul-Ol 
29-Sep-Ol 
2-Y.r-Ol 

28-Nov-Ol 
22-Feb-03 

2-Mar-Ol 
2-Har-Ol 
2-Mar-Ol 
2-Har-Ol 
2-Har-Ol 

2-Mar-Ol 
2-Har-Ol 
2-H.r-Ol 
2-Mar-Ol 
2-Mar-Ol 

26-Feb-02 
26-reb-02 
26-Feb-02 
26-Feb-02 

2-!iar-Ol 
2-Har-Ol 

20-Sep-03 

23-H.y-03 
23-M.y-03 
17-loIay-04 

13-Nol'-O. 

1999 2000 2001 

A 

• 圓圓

.... 

.... 

-固﹒

CONSTRUCTION PROGRAMME 

DUAL 2-LANE STEEL TUNNEL 

2002 2003 可

.... 
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Activity Description Duration 1996 1997 1998 1999 2000 2001 2002 2003 2004 (MonthB) 

Commencement 01 Project 。Feasibility Study 12 
Technical Bid Package 11 
Project Bid Package 8 回﹒

PrivaUsation Procedure 12 
Roads Ordinance Procedure 20 
FS & SB Ordinance Procedure 16 
Legislation 6 -Design 24 
Construction Dual 2-Lane ( Concrete ) 56 
Completion of Project Dual 2-Lane ( Concrete ) 。 A 
Construction Dual 3-Lane ( Concrete ) 62 
Completion of Project Dual 3-Lane ( Concrete ) 。 .. 
Construction Dual 2-Lane ( Steel ) 48 
CompleUon of Project Dual 2-Lane ( Steel ) 。 」‘

已

Le,end - CriUc叫 AcUvity

C:::::J AcUvily .. YUelltone 

HIGHWAYS DEPARTMENT PROJECT PROGRAMME 
SCHEDULE 11.5 
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