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Channel Depth and Width Design i‘:x

DESIGN VESSEL = 6000 TEU

PARAMETERS
T oo oo
PR 7 WATER LEVEL
1  Static Draft(m) 140 140 140 140 140 | snmnc
DRAUGHT
i OF SHIP
5 _VertlcaIMovement 410 +10 +0.8 403 +03
induced by waves (m) K =
VERTICAL MOVEMENT
3 Squat Allowance (m) +0.6 +0.6 +0.6 +0.3 +0.2 UETOWAVES
SQUATDUETO GROSS
. FORWARD MOTION UKC
4 Margin of Safety (m) +0.5 +05 +05 +05 +05 4
‘(MARGIN OF SAFETY) o7 MANTANED
5 Netchanneldepth(m) 16.1 16.1 159 151 150 [ '\ owmce DEFTHOF CIVNIE.
. 7 NOMINAL
DREDGED LEVEL
6 Siltation Allowance(m) 03 03 03 03 0.3 DREDGING TOLERANCE
74\\/ - vMEéNFiNAL
DREDGED LEVEI
7 Tidal Window (m) 22 | 22| 22 | 22 | 92 \<
CHANNEL BED

(DREDGED PROFILE)

Design Dredge Depth (mCD) 14.2 142 140 132 131
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Channel Depth and Width Design

TATA
S, : :
No Allowances given Magnitude
1 Maneuvering Lanes 3.0B
PASSING DISTANCE
2 Ship clearance lane 1.8B m%ﬁ:qzqce (SHIP CLEARANCE LANE) CLEARANCE
LANE
3 Bank Clearance 1.0B .\ . MANQEUVRING LANE o' o MANOEUVRING LANE ° /.
. I
4 Ship speed 0 BNy T—%
5 Cross Wind 0.8B '
Z|
6 Cross current 1.4B g
(5]
7 Longitudinal current 0 S
I
8 Wave action 0
9 Q_uahty of navigational 0.2B
aids !
10 Nature of the seabed at 0.2B
channel . CHANNEL WIDTH :
11 Water way depth 04B
12  Nature of cargo 0
Total 8.6 B=370m
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Proposed Channel Layout

SECTIONS DEPTH
AB  97km  ()142MCD
BC  46km () 142MCD
cD  90km  ()140MCD
DE  33km  ()13.2MCD

E-F 72km  (-)13.1MCD

EMERGENCY
ANCHORAGE (-)16.5MCD
RELOCATED MBPT

ANCHORAGES ()12.3MCD

ANCHORAGESg

BERTH POCKETS (-) 16.5MCD

GENCY

ORAGE

A4 A V)= J == kN
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Estimation of Dredging Quantities
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Estimation of Dredging Quantities
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ldentification of Disposal Ground
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Costing of Dredging Works

TATA
Cost standards indexation 2013 & 1200.0
Guide to cost standards for dredging equipment indexation 201 3. | b
A
CIRLA Publication Cé&4 A gaide 1o oot standords for dredging equipmment 300 gives the replacement value &x- o 1000.0
works, yard or imporier and exclusive of VAT, in Europe on | January 2008 for several types of dredging equipment. S . InSu rance
The valwes given in this publication have now been indexed as per | January 2013, Cxﬁ 98000 =
[¢] T .
Since there ific Exropean imdex for ship building anddor hull strucvares available, IADC has assessed the o
ndexntion 2013 using the following Eurcetat indices: o & %” [ | Mannlng
2511 {Manufaciure of metsl sinsctores and pan of stuciuresj for ball sizel %’) \6000 ';"’ _. Lub
& 0242 (Manuficure of tubes, pipes, ballow profiles and reluied fimings, of steel) for sisel pipelines E % )
2211 (Manufaciure of rubber pres and mubes; retreading and rebuilding of rubber tyres) for ubber pipelines &) 0 400.0 -+ . Fuel
and pressare hoses e eﬁ/
C2R11 {Manufaciure of engimes ond furbines, except aircradt, vehicle and cyele engimes) :E
{2815 [ Manufaciure of other pumgs and compressors) 200.0 + = I -. M + R
Thie nssessed indices that are shown im the mble are all based on the spproprisee weighted combimations of last years' D+|
Eurnsiai ndices.
o O
o CIRIA Description Index g8 8
Catagery 112013 J B
00 LO0: S10; Trailing suction hopper dredgers; Side sione-dumping vessels; Inland,
[ h!lk.n-.![; self-prapellad happer vessels (with section or meiling pipel; Sea-going, 104
self-propelled dumping barges
20 200 ; 302 | Ctier suction dredgers; Sscton dredgers; Barge-loading suction F I P 1 CUStom
B |51 320; 330 | drecigers; Barge-smlosding dredgers b ue r_|ce Duty
TR = Escalation Impact
PR Tnck-ups T m - — e
S 10k 51 1; L0 Hackhoe dredgers; Pomoon with excevmiors on tracks; Grab dredgers; u Idle Tlme
e 521430, g2y, | Pomwons with csble cranes om tracks; Bucket dredgers; Inlamnd, self- - Depth e
ML_‘M!_&H‘ propelled bogper vessels (without suction or trailing pipe); Damping . PrOV|S|0n
T barges {mot sea-going) Premlum 4
L] f .
£ 622 810 830 | Inlomed bogger harges; Ponboons; Derrick: barges 100 "
] [T —————
' launches
B4 S —— 0
Direct Estimated
G20 G310 - . - . .
O sil Pipeines 102 Dredging b % Project Contingencies
A CETTE ST fhoating rabber pipelines: Pressars boses ™ Cost \COSt i
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Global Tendering ﬁ

SALIENT FEATURES

e Assured Depth Lump sum Contract
e Project Duration 25 months
» No defects liability after Taking Over Certificate

« No variation contract — Provision of cost and time variation to the contract limited only to unforeseen
obstructions

e Payment milestones based on achievement of interim depths and not dependent on quantity of
material dredged

» 5% bonus for early completion — incentive for early completion by a maximum of 100 days

e Removal of natural and artificial obstructions smaller than 2.5m x 1.5m x 1m and weight less than 2.5
tonnes is within the scope of the contract
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Award of Work and Project Timelines ﬁ

[ AWARD OF WORK ] [ PROJECT EXECUTION ] [ PROJECT COMPLETION ]

STIPULATED 01™
ST
01°" AUGUST 2012 25 MONTHS SEPTEMBER 2014

= RFQ floated on July 2011 e 62 million cum soil dredging = Achievement of Design Depths
in all channel sections,
- RFP floated on May 2012 « 0.5 million cum rock dredging anchorages and berth pockets
= Four Price Bids opened on 18t - Relocation of existing and  |nstallation and
July 2012 installation of new Commissioning of nav aids

navigational aids
e Three bidders quoted within 5% -

of Estimated Project Cost = Final Soundings by third party

»>21 Channel marker (MPSO)

Lo betel o M ook >gu?i/fs of Leading Lights ACTUAL COMPLETION
International quoted 0.89% less b gtig 28TH APRIL 2014

than Estimated Project Cost
e 14 member team of TCE — DS
Consortium stationed at site
for project management and
monitoring

*Navigational buoy deployment
completed on September 2014

TATA CONSULTING ENGINEERS LIMITED 14



Payment Milestones TATA

Nf =

2.50%
3.00%
3.50%
3.00%
3.50%
7.00%
3.00%
3.50%
7.00%
(120 0.50%
1.00%
222 3.00%
E—EL 3.60%
3.50%
E1-F 3.50%
1.50%
2.00%
2.50%
3.00%
3.50%
3.50%
4.50%
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Project Progress v

PROJECT PROGRESS

TATA

e Project completed in April 2014, four
months ahead of schedule PROGRESS CHART

120

« Difference in Physical Project Progress 100
and Certifiable Progress as per

Contract milestones was mainly due to
choice of contract type

(o]
o

Hence Lumpsum Assured Depth
type contract needs to be used
with caution in dredging projects

% Work done
(@)
o

specially when heterogeneous 3
material is expected to be L
SRS IR TR T R T R T BT i i
encountered S EESSSSEESESSESESEESSESS
380248823 2$E3°28082388¢:2 S
Months

W ENGINEERS CERTIFICATION ON PROGRESS
B PHYSICAL PROGRESS PAYMENT CLAIM BY CONTRACTOR
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Dredging Fleet Deployed v

TSHD ORANJE TSHD PRINS-DER-NEDERLANDS TSHD QUEEN OF THE NETHERLANDS

HOPPER CAPACITY 15,961 M3 HOPPER CAPACITY 15,961 M3 HOPPER CAPACITY 35,500 M3

TSHD HAM 318 CSD PHOENIX BHD BALDUR

- - =
r = — - =ty =
e 'gﬁ =
e g W30 =T :
e 5 _ =
I - - =, - T

HOPPER CAPACITY 35,500 M3 CUTTER OUTPUT 3300 kW BUCKET CAPACITY 24 M3
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Challenges

TATA CONSULTING ENGINEERS LIMITED




Challenges ﬁ
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Challenges
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Key Learning from the Project L..d

» Thorough site investigations are a must before embarking on a dredging project

Bathymetry Survey — single beam / multi beam

Side Scan Sonar Survey

Seismic Sub Bottom Profiler Survey

Geotechnical Investigations — Marine Boreholes (adequate number)
Detailed hydrodynamic modelling, sediment transport, siltation studies etc
Dredger Plume Study

Magnetometer Survey

YYVYVYVVYY

» Choice of appropriate type of contract with optimum risk sharing between the contractor
and client

»  Appointment of a professional PMC to manage large dredging projects

» Using international best practices in estimation and design as highlighted in CIRIA and
PIANC publications

»  Using standard FIDIC documents for preparing tenders

TATA CONSULTING ENGINEERS LIMITED 21



COCHIN SHIPYARD LTD.

Cochin Shipyard Limited

Development of International ship repair facility Angre Ports infrastructure limited
at Cochin Port Trust Ship repair facility and cargo terminal at
Jaigad

Republic of Seychelles Ship repairs complex
Mazagon Dock Limited-Repairs and rehabilitation -Port Victoria
of slipway

TATA CONSULTING ENGINEERS LIMITED
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Review of feasibility report for
Development of Fourth Container
Terminal at NPT

Consultancy Services for deepening and
widening of Mumbai Harbour Channel
and JN port Channel — Phase |l

Farsgmrcien | -y
1 P
. v

o, I v O A
I 7 fesileems . el g B

DPR for ‘development of mechanized coal handling

CES for sediment model study for development of N :
facility at Port of Mumbai under PPP mode

Coal jetty for Dehrand Power Project

TATA CONSULTING ENGINEERS LIMITED 23



Other Projects Executed by TCE =

= =

Garden reach ship builders & engineers

14 XA limited -Modernisation of hull shop — I
Madras Atomlc Power Project (phase 1)

Intake structure and submarine tunnel
at Kalpakkam

IDBI Bank Limited - Expansion
of container terminal project of
GUJarat Plpavav Port Ltd

Gujarat integrated maritime complex o _ .
Limited / ILFS proposed shipyard and a Garden reach ship builders & Engineers Limited
multipurpose port Modernisation of hull shop —II (Phase II)

TATA CONSULTING ENGINEERS LIMITED 24



Other PrOJects Executed by TCE

MASTERPLAN - LANDUSE PATTERN

LLIRLIRLS

Tata Power Company Limited-

o Jawaharlal Nehru Port Trust- Caisson & piled jetty for
advisory services to develop a Trombay units 5 & 6
Gammon India Limited - Sea water intake  pgrt based SEZ Phase-| at
And outfall system for 1040 MW JNPT Mumbai

Thermal Power Plant at Vizag

; Industrial development Bank of India / Gujarat
Ennore Port L|m|ted Capltal dredging phase Il Pipavay Port Limited - Container Terminal
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Other Projects Executed by TCE
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JNPT-Consultancy Services for creation
of New Anchorage At southern side of JNP approach
Channel

JITF waterways limited / NTPC — Farakka super thermal
power project
3 MTPA coal handling plant and jetty

| DAL e

ﬂﬂ.‘“ﬂn’\-

B

Deepening and widening of Mumbai Harbour
channel
& Jawaharlal Nehru Port Channel — Phase |

WE ST AR
= Afrrmd F i

Passenger water transport along the
West coast of Mumbai
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Other Projects Executed by TCE TATA

Tamilnadu Electricity Board
Cogl.ing water.(CV\./) intake and coal han.dling National Electricity Board, Malaysia
faC|I|.ty for Tuticorin the.rmal power project oil jetty for Pasir Gudang Power
Station Ill stage extension - units no. 4 & 5 Project

“| Brihanmumbai Municipal

‘ Corporation - Shore protection
-~ work under Bombay

Sewage disposal project

Ministry of National Economy, Sultanate of
Oman - Breakwater & shore protection
works under sea water intake pumping
scheme & outfall for Sohar Industrial Port
Company (SIPC) area

Mumbai Port Trust - New berth at
Pir Pau for POL and bulk liquid
chemicals
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THANK YOU

devdattab@tce.co.in
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