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PSA Panama International Container Terminal
Phase 2 Expansion | Dredging & Earthworks Contract - Quay Contract
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Client

= PSA Panama International Terminal, S.A. (PPIT) %PSA Panama
= Started operations in December 2010

= Strategic hub
= Part of PSA International:

= one of the leading global port groups

= around 40 terminals in 16 countries
(Asia, Europe and the Americas)
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Location

= Panama City, Panama, Central America
=  West bank of the Panama Canal, Pacific side
= Between Bridge of the Americas & Third Set of Locks Pacific

= Former Rodman Terminal
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Facilities
PPIT phase 1 : TERMINAL LAYOUT
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Challenges

= |mpact on environment.
" |mpact on surrounding areas/communities.

= |mpact on existing navigational waterways (no spill/overflow).
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Contracts to develop Phase 2 Terminal

= Advanced Earthworks

JAN DE NUL PANAMA S.A., contract signed on 30 April 2015, completed and
handed over on 27 November 2015 (6 weeks earlier)

= Quay Contract

Joint Venture JAN DE NUL PANAMA S.A. & SAIPEM Contracting PREP S.A,,

on 30 October 2015
Started on 27 November 2015, expected completion end December 2017

(50 days earlier).
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Contracts to develop Phase 2 Terminal

= Dredging and Earthworks

JAN DE NUL PANAMA S.A., contract signed on 30 October 2015.

Started on 27 November 2015, expected completion in September 2017 (5
to 6 mths earlier).

= Quay Furniture (container cranes, etc.)
ZPMC Shanghai Zhenhua Heay industries Co. Ltd.

= Container Yard
MECO Panama.
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Phase 2: Advanced
Earthworks: soil
consolidation.

Phase 2 Quay Wall

—> Phase 2: Dredging &
Earthworks.
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Advanced Earthworks Contract: scope description
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=  Excavation /fill & levelling area =
=  Placing of sand blanket over 30 cm =

=  Placing Prefabricated Vertical Drains =
— , (PVDs) up to 23 m deep, triangular
LI CF VERTICAL B0 pattern of 1.20 m .

DRANG AND SURCHARGE
=  Placing surcharge up to level 14.40m «
from excavated materials on Site.

=  Monitoring.
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Sequence: Quantities:

Final Contract Amount: USD 13,000,000
Area treated: 127.000 m?

PVDs: 112,000 pces, total length of
1,500,000 m

Excavated volume: 497,000 m?3
Surcharge volume: 436,000 m?

Max. settlement achieved: 1.01 m after 50
wks (layer thickness of 23 m.)
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Quay Wall Contract: scope description

—

‘e

Phase 2 Excavation & dredging
under construction

Phase 2 QUAY under construction
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Design of the Works

Excavation under + partly in front of
the quay (off site removal by D&E
Contract)

Construction of the drilled concrete
piles

Backfill & rock revetment under the
quay deck

Installation of precast deck panels

In situ concrete deck cover

Installation of fenders, bollards, crane
rails
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Quay Wall Contract: scope description

= Design & Build Construction Lumpsum Contract of USD 105,000,000.
= Design criteria:
= Design life: 50 yrs for the reinforced concrete quay structure

= Design vessels: Phase 2 quay (800 m long berth) to accommodate at the
same time 1 Triple E vessel & 1 Interm. Size Vessel, taking account of the
mooring and berthing arrangements.

Maximum Size Vessel

Characteristic Unit Intermediate Size Vessel Minimum Size Vessel
Maersk EEE

Type - Container vessel Container vessel Container vessel
Capacity TEU 18,000 3,237 500
Deadweight tonnage (DWT) t 194,150 40,478 5,100

Length overall (LOA) m 399 243.4 100

Beam (B) m 59 32.2 18

Draught (fully laden) m 16 11 6.6
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Quay Wall Contract: scope description (cont9)

= Schedule:
= Commencement date: 27 November 2015.
= Design & approval, environment permits: achieved in July 2016
= Effective mobilization for full start of construction activities: September 2016
" Flooding of the cofferdam (to allow start of dredging activities): May 2017
=  Milestones:
= M1: 300 m of berth sufficient for quay crane discharge.
= MZ2: 400 m of berth sufficient for full ship berth and cargo handling.

= M3: 500 m of quay deck sufficient for storage of 4 quay cranes.
= M4: 800 m quay deck & dredging completed.

= Completion expected end December 2017.
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Quay Wall Contract: scope description (cont9)

= Excavation quantities: 800,000 m?
=  Workforce:

Workforce # Day shift (peak) _# Night shift (peak) # Total (peak)
Manpower:
from Contractor: 345
229 116
from Subcontractors (cut & bend + instal. rebar, batching plant 174
concrete on Site, 66% of piling works): 127 47
Sub-total: 519
356 163
Staff:
local: 44
36 8
expat: 17
13 4
Sub-total: 61
47 12
TOTAL workforce: 580
403 175
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Quay Contract: construction pictures

Rebar cut & bend facility:
rebar cages fabrication.
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Quay Contract: construction pictures (contd)

Bored piles
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Quay Contract: construction pictures (contd)

Columns:
pile extension
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Quay Contract: construction pictures (contd)

Columns / pile cap



@ Jan De Nul
‘ GROUP PSA PANAMA EXPANSION PHASE 2

Quay Contract: construction pictures (contd)

Rock Revetment under future quay deck.
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Quay Contract: construction pictures (contd)

Precast yard.

y ,'to”?-':-"f.’l'e\-‘g :.-J-‘@‘_l"faf.
LS. g™

-
. ™ -
- ALl
] : 5
| - O
- e — —— i
S
L
b




@ Jan De Nul
‘ RO PSA PANAMA EXPANSION PHASE 2

Quay Contract: construction pictures (contd)

Deck construction.
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Quay Contract: construction pictures (contd)

Precast slabs installation.
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Quay Contract: construction pictures (contd)

First stage in-situ concrete (blue) Second stage in-situ concrete (green)

In-situ deck
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Quay Contract: construction pictures (contd)
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Equipment: Heavy Equipment of activities in “dry”

Earthworks & rockworks equipment # Lifting equipment #
Articulated dumpers VOLVO A40F 26 Crawler cranes LIEBHERR LR 1600
Excavators CAT 336 DL 1 LIEBHERR HS 895 1
HITACHI 110 1 SUMITOMO SCX 1500 1
HITACHI 470 2 SUMITOMO SCX 1000 1
HITACHI 870 8 Telescopic cranes GROVE RT 760 1
HITACHI 1900 1 GROVE RT 765 2
Bull dozers CAT D6-LGP 5 Tower crane LIEBHERR 200 ECH 1
CAT D7-LGP 1 Support equipment #
CAT D8 2 Man lifts 3
Wheelloaders CAT 966 1 Telehandlers 3
Graders CAT 140M 2 Truck 1
Rollers CAT CS533 1 Dumper trailer 1
Skid steer loaders 3 Water dumper 1
Drilling rigs LIEBHERR LB36 1 Dewatering pumps 6
from others 2 Air compressors 7
Rock breakers 3 Generators 8
Maintenance equipment # Mobile tower lights 5
Service dumper 1
Fuel dumper 1
Workshops 2
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Dredging & Earthworks Contract: scope description

Construction Lumpsum
Contract of USD
105,000,000.

Dredging of temporary bund and
all other material to reach -
16.3m MLWS design depth

Removal of Surcharge

2,000,000 m?® to be

dredged
o= 2,000,000 m?® to be

disposed off-shore

Off-shore disp'osal of dry excavation material
Via Poadiry facility and self-propelled Split Hopper Barge
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Dredging & Earthworks Contract: dredging sequence
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COMPLETED

(HANDED OVER)
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Pre-treatme
drilling & bl
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Dredging & Earthworks Contract: construction pictures (cont9)

Temporary Loading Facility for dry earthworks offshore removal
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Dredgingli
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Dredging & Earthworks Contract: construction pictures (cont9)
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Dredging & Earthworks Contract: construction pictures (cont9)
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Dredging & Earthworks Contract: dredging equipment

= Self Propelled Splithopper Barge ‘ASTROLABE’ for off-shore disposal of
dry excavation soil
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Dredging & Earthworks Contract: dredging equipment (contd)

= BHD Vitruvius + 2x Split Hopper Barge
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Dredging & Earthworks Contract: dredging equipment (contd)

= (CSD Niccolo Machiavelli
= + 2x TSHD as barge (> 10,000m3)
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Challenges

= Impact on environment.
=  Impact on surrounding areas/communities.
=  Impact on existing navegational waterways (no spill/overflow).

Solution

=  Balance between:
= Dry excavation with offshore dump (S) (Zzz...)
=  Mechanical dredging with wide blasting grid (S$) (zz..)
= Hydraulic dredging process with fine blasting grid ($SS) (z..)

Impact on construction

= Interface visible
=  Construction in dry (5SS ----)
= QA control +++
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JAN DE NUL GROUP (Luxembourg)
info@jandenulgroup.com | www.jandenul.com




