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Port development

1st phase of the port’s transformation is underway with renowned design and engineering company Jacobs appointed as 
the main design consultant for Terminal 1, set to open in 2025. 
The dredging and quay wall construction for the first phase was awarded to a consortium of companies – Modern Building 
Leaders, BESIX and Boskalis.
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Stage 1: Marine Works. Channel deepening at -18.5 m 
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New quay walls ≈ 2 km
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Stage 2: Marine Works. Basin dredging at -18.5 m  
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Soil conditions – boreholes
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• mainly silty sand, limestone, sand,… with SPT > 50 in some locations / layers
• seismic conditions: kh = ≈ 0.28 g

October 12, 2023
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Cross section – Terminal T1 (& extension)

HZ-M/AZ combi-wall
anchored 
to an AZ wall

900 m long
dredge level: -18.5 m
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Cross section – ‘Flexible’ berth

HZ-M/AZ combi-wall
anchored 
to an AZ wall

270 m long
dredge level: -18.5 m
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Cross section – Marine services berth

AZ head wall
anchored 
to an AZ wall

Section 1

600 m long
dredge level: -10.0 m

Section 2

300 m long
dredge level: -18.5 m
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Environmental criteria

Carbon footprint for steel products: steel sheet piles, sections and merchants bars, tubes,…

max. 800 kg CO2-eq/t .
Reasonable & clear? 
• per element or on average for overall solution?
• no optimization of solution?
• only EAF steel allowed?

Life Cycle Assessment
based on EPDs (Environmental Product Declaration)
according to EN 15804+A2:2019
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GWP (kg CO2-eq/t) of crude steel – average

EAF: Electric Arc Furnace
BF/BOF: Blast Furnace / Basic Oxygen Furnace
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Product specific: steel sheet piles from EAF produced in 
Belval & Differdange (LU)

Covers HZ-M & AZ sections, S 240 GP to S 460 AP

Environmental Product Declaration (EPD) – EcoSheetPile™ – IBU (DE) – 2018
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Global Warming Potential [kg CO2-eq / t]
IBU (DE) – indicators EN 15804+A1

Module(s) EcoSheetPile™

(A1 – A3) 520
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Transport

Transport modes Lifecycle GHG emission  [g CO₂-eq/t/km]
rail: diesel cargo train 25,5
water (sea): bulk commodity carrier (200 kt deadweight tonnage) 3,7
water (inland): barge (1 500 t payload) 17,4

The calculation is based on data from the GaBi-database (developed by thinkstep AG) to quantify the 
environmental impact of transport processes. This is consistent with the EPD (see "Background data" within 
section 3 of the EPD).
See also http://documentation.gabi-software.com

Solution: HZ-M/AZ combined wall system & AZ sections

• LCA based on EPD “EcoSheetPile™” with modified 
assumptions: 99 % recycling / 1 % landfill

• Products: HZ-M & AZ sections (mills Belval & Differdange)
• Delivery: Port of Duba (SA)
• Transport: 12 640 km

– Rail (diesel): Belval / Differdange mill (LU) – Port of Mertert (LU): 60 km
– Water (inland): Port of Mertert (LU) – Port of Antwerp (BE): 600 km
– Water (sea): Port of Antwerp (BE) – Port of Duba (SA): 11 980 km

Carbon footprint of 1 tonne of steel sheet piles – Production & transport (A1 - A4)
07/2022

Dansk Spuns- & Rammedag - Copenhagen
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Module A1-A3 production (cradle to gate)
Module A4 transport (gate to job-site)
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LCA based on EPD “EcoSheetPile™ ” with 99 % recycling / 1 % landfill / 0 % reuse, shipped from Luxembourg to Duba (SA)

Life Cycle Assessment (LCA) for 38 900 tonnes of steel sheet piles – Modules A1 – D
07/2022

Dansk Spuns- & Rammedag - Copenhagen
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ArcelorMittal’s XCarb® recycled and renewably produced

steels produced in an electric arc furnace (EAF) using high levels of scrap and 100 % renewable electricity. The electricity 
used comes from renewable sources such as wind and solar, and is supplied via a recognised Guarantee of Origin (GoO) 
scheme.

October 12, 2023
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EPD EcoSheetPile™ Plus – MRPI (NL) – 2022 – draft version

Product specific: steel sheet piles from EAF produced in Belval & Differdange (LU)

with 100 % renewable electricity

Covers HZ-M & AZ sections, S 240 GP to S 460 AP
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Global Warming Potential [kg CO2-eq / t]
MRPI (NL) – indicators EN 15804+A1

Module(s) EcoSheetPile™ Plus

(A1 – A3) 347

Background report (confidential)
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• Solution: HZ-M/AZ combined wall system & AZ sections

• LCA based on EPD “EcoSheetPile™ Plus” from the Dutch 
insititute MRPI. Assumptions: 99 % recycling / 1 % landfill

• Products: HZ-M & AZ sections (mills Belval & Differdange)
• Delivery: Port of Duba (SA)
• Transport: 12 640 km

– Rail (diesel): Belval / Differdange mill (LU) – Port of Mertert (LU): 60 km
– Water (inland): Port of Mertert (LU) – Port of Antwerp (BE): 600 km
– Water (sea): Port of Antwerp (BE) – Port of Duba (SA): 11 980 km

Transport

Transport modes Lifecycle GHG emission  [g CO₂-eq/t/km]
rail: diesel cargo train 25,5
water (sea): bulk commodity carrier (200 kt deadweight tonnage) 3,7
water (inland): barge (1 500 t payload) 17,4

The calculation is based on data from the GaBi-database (developed by thinkstep AG) to quantify the 
environmental impact of transport processes. This is consistent with the EPD (see "Background data" within 
section 3 of the EPD).
See also http://documentation.gabi-software.com

Carbon footprint of 1 tonne of steel sheet piles – Production & transport (A1 - A4)
10/2022

Dansk Spuns- & Rammedag - Copenhagen
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Module A1-A3 production (cradle to gate)
Module A4 transport (gate to job-site)
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EPD EcoSheetPile™ Plus – MRPI (NL) – 2023 – final submission

• declared unit: 1 t (metric tonne)

• cradle-to-grave: A - D

• End-of-Life scenario: 30 % used 5 times 
– 60 % recycling , 

25 % reuse ,
15 % landfill .

⇒ 85 % recycled at the end of life
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EAF fed with 100% 
renewable electricity

Global Warming Potential [kg CO2-eq / t]
MRPI (NL)  

indicators EN 15804+A2:2019

Module(s) EcoSheetPile™ Plus

(A1 – A3) 368
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Carbon footprint – Production & transport (A1 - A4) – final submission
04/2023

LCA based on EPD “EcoSheetPile™ Plus”, 
shipped from Luxembourg to Duba (SA)
Modules (A1-A3) + A4
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Global Warming Potential [t CO2-eq.]

Initial assessment
Standard mix 

electricity

Final assessment
Renewable 
electricity

Module(s) EcoSheetPile™
IBU (DE)

EcoSheetPile™ Plus
MRPI (NL)

A1 – A3 20 228 13 241

A4 2 185 2 142

Total 22 413 15 383

Difference + 46 % reference
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Phase 1 – 4.2 km of quay walls | ≈ 39 000 t of steel sheet piles 

≈ 19 500 t of HZ-M – S 460 AP – up to 33 m long
≈ 19 500 t of AZ sections, S 430 GP & S 355 GP – up to 26 m long
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09/2023: 1st lot of HZ-M on its way to Duba port (SA)
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Besix – BIM model – quay T1 Upgrade Zone C/D
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HZ 1180M-D14 / AZ 32-750
S 460 AP / S 355 GP

33.0 m / 26.0 m
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Oxagon Phase 2 – New quay walls (2023)

LCA submitted by BESIX in tender – with EPD EcoSheetPile Plus (MRPI, NL, 2023)
Functional unit: 1 m of wall
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Program Operator EPDs
• EAF: MRPI (NL) – 2023
• BF/BOF: IBU e.V. (DE)

Global Warming Potential – summary
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EAF = Electric Arc Furnace
BF/BOF = Blast Furnace / Basic Oxygen Furnace
GWP = Global Warming Potential according to an EPD (Environmental Product Declaration) from IBU e.V. Values for Modules A1 – A3 (Production)
(1) Background report “EPDs of ArcelorMittal construction steel products – Sheet Piling”. Thinkstep AG, Nov. 2016 (Confidential, unpublished)

368 440

2 440
2 730

EcoSheetPile™
Plus

EcoSheetPile™ Cold formed
steel sheet piles

Hot rolled
steel sheet piles(1)

GWP (kg CO2-eq/t) – EPD (Modules A1-A3)

EAF vs BF/BOF
⇒ reduction of GWP

factor ≈ 7

EAF BF/BOF
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ArcelorMittal’s goals 
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• steadily reduce its carbon footprint until reaching
carbon neutrality by 2050
(net-zero – scope 1 & 2)

• undertaking extensive research and pilot programs within 
our operations, as well as evaluating the opportunity from 
off-setting

• interim target for ArcelorMittal Europe 
-35 % CO2 by 2030.

• interim target for ArcelorMittal Group: -25 % CO2 by 2030

More information: https://corporate-media.arcelormittal.com/media/yw1gnzfo/climate-action-in-europe.pdf

Dansk Spuns- & Rammedag - Copenhagen

https://corporate-media.arcelormittal.com/media/yw1gnzfo/climate-action-in-europe.pdf
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Future technologies – DRI (produced with H2) / EAF
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Full decarbonisation only 
achievable if 

“green” hydrogen
(produced with renewable 
energies) available 
• in sufficient quantities 
• at a reasonable cost 
⇒ new infrastructure

DRI: Direct Reduced Iron

https://corporate-media.arcelormittal.com/media/yw1gnzfo/climate-action-in-europe.pdf
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Circular economy
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REDUCE

Lighter sections 
(AZ-800)

High strength steel

RECYCLE

steel is 100 %
recyclable

&
ssp out of 100 %

recycled steel

REUSE

• rental 
• sales with 

buy-back option
• sales of 

second hand
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“Environmental Performance Assessment Method for Construction Works” 
Stichting National Environmental Database (NL) – (03/2022) 

• national environmental database with 4 product information categories
– data from Cat. 3 (generic data, not verified according to SBK Verification Protocol) submitted to a 

multiplication factor set to 30%!

• monetization based on the ‘shadow pricing method’:

October 12, 2023
Dansk Spuns- & Rammedag - Copenhagen
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CO2-eq: 50 € / t
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Simple assessment of the environmental indicators – LCA tools: Excel / Durability 4.1

simple (macro) Excel file
• flexible 

– can adapt recycling rates / reuse rates to match specific project requirements
– transport is an option
– 3 different models for LCA, 2 specific for reuse

• no need to be an expert in LCA, but follow simple predefined steps or 
enter project specific data

new “LCA” tool of the 
new version of software Durability (4.1)

it is a correct statement, to inform the 
stakeholders about a fact, 

but without any guarantee or legal binding

October 12, 2023
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Take-aways

• environmental criteria in tenders
– incentive for manufacturers & contractors to reduce the carbon footprint of 

infrastructure
– need to be fair, transparent, specific, measurable, achievable, relevant 

⇒ allow value engineering / optimisation

• LCA based on product specific EPDs should be preferred

• steel production: renewable electricity in EAF can reduce significantly the CO2-eq
emissions, i.e. approx. 20 % for steel sheet piles!

• solution with lowest environmental impact is rarely the cheapest: 
⇒ incentives through credits / bonus for lowest environmental 
impact such as the “shadow price method” in NL (most advantageous economical 
tender)

October 12, 2023
Dansk Spuns- & Rammedag - Copenhagen
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New EN 10248-1: 2023
Hot rolled steel sheet piles.
Technical delivery conditions

Main changes – Overview
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EN 10248-1: 2023. Hot-rolled steel sheet piles. 
Technical delivery conditions. March 2023

Non harmonised standard! ⇒ no CE marking yet!

Dansk Spuns- & Rammedag - Copenhagen
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Compared to prEN 10248-1: 2006, the 
structure of the standard changed.
It follows EN 10025-2: 2019. Hot rolled 
products of structural steels – Part 2: 
Technical delivery conditions for non-alloy 
structural steels

EN 10248-1: 2023. Hot-rolled steel sheet piles. Technical delivery conditions

Dansk Spuns- & Rammedag - Copenhagen
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Main changes

Dansk Spuns- & Rammedag - Copenhagen
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Main changes – new steel grades

Dansk Spuns- & Rammedag - Copenhagen
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Main changes – weldability (carbon equivalent)

Dansk Spuns- & Rammedag - Copenhagen
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Main changes – impact properties (Charpy V-notch test)
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Main changes – “load bearing capacity”

Dansk Spuns- & Rammedag - Copenhagen
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Main changes – options

Dansk Spuns- & Rammedag - Copenhagen
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Main changes

Dansk Spuns- & Rammedag - Copenhagen
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Main changes

Dansk Spuns- & Rammedag - Copenhagen
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Main changes – Annex C – Interlock resistance of flat sheet piles (i.e. AS 500)

Dansk Spuns- & Rammedag - Copenhagen
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Main changes – Annex D – crimped points of U-shaped sections

Dansk Spuns- & Rammedag - Copenhagen
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Main changes – Annex E – Interlock performance criteria

Dansk Spuns- & Rammedag - Copenhagen
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Thank you for your attention

joao.martins@arcelormittal.com

https://sheetpiling.arcelormittal.com
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