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23 production sites 

10,700 employees

Flood protection 

Did you know?

In 2013-2014, ArcelorMittal supplied 70,000 
tonnes of sheet piles relating to emergency 
measures following the flooding in Eastern and 
Southern Germany of June 2013.

ArcelorMittal Europe – Long Products

23 production sites 

in 10 countries

12 Mt shipments 
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Mill Capacity

Hot Rolled Steel Sheet Piling
ArcelorMittal mills and product range

AZ-600

AZ-700

PU-600

AU-750

Belval 620 kt

* depending on product mix on HSM    ** Fabrication capacity

GU-400

GU-600

HZM

Dabrowa 200 kt *

Differdange 70 kt **
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• since , has improved its sheet pile sections

for more than 20 years

• continuous investments to develop innovative solutions  

Steel sheet piles “Made in Belval”
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widerwider

lighterlighter

New AZ-800 range: advantages

⇒⇒⇒⇒ HIGHER COST-EFFICIENCY

• for our customers
faster installationfaster installation

• for our customers
• compared to competing materials

+14%

AZ-700

AZ-800

1600 mm

1400 mm
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Investment Project.
Production route for sheet piles 

Roller straightener has 
reached its technical 

limits

Wider sheet piles not rollable 
with current technique

2 technical hurdles to pass in order to enable production of wider sheet piles
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Development of a new rolling technique 

// //

Old technique New technique

New rolling technique enables production of wider sheet piles on the same rolling stands by 
increasing the length of the different parts of the shape without enlarging the full shape
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Roller straightening 

• standard part of the manufacturing process of 
long products in general

• needed to respect the straightness tolerances 
of profiles and sections

Before straightening
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• modeling of 4 point bending test (4PBT) with FE to check behaviour in 
bending

• allowed confirmation for
– single flange criteria for classification
– AZ 20-800 & AZ 25-800 class 3 as expected according to EC3-5

Compatibility of AZ-800 series to EN 1993-5 
Tested by numerical modeling … 

Last load stepMax load step

– AZ 20-800 & AZ 25-800 class 3 as expected according to EC3-5
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• test set-up for 3PBT and 4PBT as used for determination of 
EC3-5 rules
– 4 PBT gives good representation of real situation with distributed 

loads
– compression zone not stiffened and thus free to buckle

Compatibility of AZ-800 series to EN 1993-5 
… and laboratory testing

– compression zone not stiffened and thus free to buckle

• testing in cooperation with University of Stuttgart, Germany
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Fit for purpose for installation?

• comparision of driving behaviour 
of AZ 700 and AZ 800

• simple FE model allowed 
comparing

Resistance of
sheet piles against

Local 
forcescomparing

– web buckling
– global buckling
– resistance to vibro-clamp The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart  

your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart  
your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Buckling

Local 
forces
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Fit for purpose for installation.
Scenarii tested by FE modeling

• AZ 700 and AZ 800 have similar driving behaviour

• both mainly influenced by

– thickness – thickness 
– slenderness of 

flange & web
– inertia

To be further validated in driving test (worst case)

ArcelorMittal Sheet Piling | Dansk Spuns & Rammedag 2015



Geometries never used so far

� is the solution industrially 
feasible?
− roll pass design

Towards wider sheet piles.
An iterative process

Initial geometries (incl. mill limits)

AZ geometry

Situation
Detailing
Actions

Cross-section data Soils
properties

Driving 
equipment

Calculation tools

Refine geometry

− roll pass design

�are the current design methods 
applicable?

�driveability of the new sheet 
piles?
− comparison to AZ-700 series

Cross-section
Resistances

Driving forces
Soil resistance

Bending tests Driving tests

Evaluation 
criteria

Final  geometry

Contribution  to marketing

Calculation tools Calculation tools

Ok?Ok?Ok?Ok?

Ok?Ok?

NO NO

NO
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Driving test in Limelette, Belgium. Set-up.
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Very hard soil from 8 m depth

Soil conditions and installation method

0
1
2
3
4
5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

qc [MPa]       Rf [%]

fill

quaternary calcareous loam 

quaternary loamy find sand
Vibro driving

5
6
7
8
9

10
11
12
13
14
15

D
ep

th
 [m

] quaternary loamy find sand

slightly clayey silty sand 
clayey sand

compacted
sand with
hard concretions
up to 16,5 m

compacted sand 
Impact driving
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• measurement of the width of each pair
− before installation

− after pulling out (same vibratory 
hammer)

• mean variations in the same range as 

Variation of “w” (width of a double sheet pile) 

• mean variations in the same range as 
our delivery conditions (+/- 3%)

Anne Fagot | R&D Esch-sur-Alzette



driving speed behaviour is 
similar for the 3 profiles 

• for vibrodriving 
( 0 ⇒ 8m depth)

Analysis of driving speed

( 0 ⇒ 8m depth)

• for impact driving 
(8m ⇒ 16m depth)
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AZ – 800 sections

1600

450

9.5

9.551.8º

475

10.0

12.5
52.9º

1600
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Comparison of similar sections

∆∆∆∆m = -6.0%

∆∆∆∆Wel = +2.7%
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New AZ 20-800 │ AZ 18-700 │ AZ 20-700

AZ 20-700AZ 20-700

1400

42
1

9.0
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10.0
10.0

AZ 18-700AZ 18-700

9.59.5

9.59.5

AZ 20-800AZ 20-800

42
0

45
0

45
0

AZ 18-700 AZ 20-700 AZ 20-800

Wx  (cm3/m) 1 800 1 945 2 000

mass (kg/m2) 109.3 119.3 110.7

∆mass (%) ----- 0 -7.3%

1400

1600

10.0
1400
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New sections. AZ 30-750

11.011.0

13.013.0

1500

51
0AZ 30AZ 30--750750

fills a gap between AZ 26-700 
and AZ 36-700N

⇒ exclusive Z-type section in 
this range

gapgapgapgap

1500
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New AZ 30-750 │ AZ 28-700

13.2

13.2

46
1AZ 28-700AZ 28-700 AZ 30-750AZ 30-750

11.011.0

13.013.0

51
0

51
0

AZ 28-700 AZ 30-750

Wx  (cm3/m) 2 760 3 005

mass (kg/m2) 157.2 145.0

∆mass (%) 0 -7.8%

1400

1500
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New sections. AZ 50-700

AZ 50AZ 50--700700

16.016.0

50
4

50
4

AZ 50AZ 50--700700

1400

23.023.0

World premiere!
Strongest sheet pile

50
4

50
4
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New AZ 50-700 │ AZ 50
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AZ 50AZ 50 AZ 50-700AZ 50-700

50
4
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AZ 50 AZ 50-700

Wx  (cm3/m) 5 015 4 955

mass (kg/m2) 252.9 237.5

∆mass (%) 0 -6.1%

1400

1160
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New sections 2015 - 2016
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Closing remarks

• jun official launch during customer events

• jun - jul revamp of Mill 2 (new straightening equipment)

• sep - oct AZ 25AZ 25--800800

• nov - dec AZ 30AZ 30--750750

• H1 AZ 20AZ 20--800800 & AZ 50AZ 50--700700
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