A

ArcelorMittal Durability v4.1.1

Description

Calculation method: Eurocode 3 - Part 5

Head wall
Geometry
Z top 400 m
Z w front 150 m
Z w back 400 m
Buckling length 1200 m
Partial safety factors
Project specific
Y MO 1.50
Y M1 1.50
Y M2 1.00
Y Mtser 1.00

Sheet pile properties (initial values)

w ely W ply I y A tf tw h a
[ em®m ] [ emem ] [ em¥m ] [ em?m ] [mm] [mm] [mm] [°]
1,920 2,280 41,320 172.3 12.20 9.50 430.0 57.5
b c Ay Sy ro mass B
[mm] [mm] [ em?m ] [ em®m ] [ mm] [ kg/m?] [ mm]
288.5 247.7 66.2 1,125 15.0 135.2 1,200
Steel grade Steel quantities
fy ini 355.0 MPa L wall 60.0 m
£ 0.814 L ssp 000 m
(blts)/e 29 Steel weight 000 t
Class ini. 2
Reduction factors (U-piles) Service life
BB 1.00 100 years
Bp 1.00
Actions
Position Z M Ed V Ed N Ed ©
[m] [ kNm/m ] [ kN/m ] [ kN/m ] [ mm
1 1.50 10 -7 20 0
2 0.00 17 -13 40 0
3 -3.00 53 22 60 0
4 -8.00 -3 -10 80 0
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ArcelorMittal Durability v4.1.1
Corrosion
Approach : Eurocode 3 - Part 5. Table 4.1 and 4.2
2 Loss of steel Loss of steel  Protection Protection Total loss Total loss
Zone [bom])m Front Back Front Back Front Back
m [mm] [mm] [ years ] [ years ] [ mm] [mm]
WATER_4 WATER_4
1 4.00 3.50 3.50 0 0 3.50 3.50
WATER_4 WATER_4
2 -8.00 3.50 3.50 0 0 3.50 3.50
Legend

WATER_4 Water. Sea water in temperate climate in the zone of permanent immersion or in the intertidal zone
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ArcelorMittal Durability v4.1.1
Results
R 4 . Bending &  Web shear . ; . Bending & shear
N [m] Bending shear buckling Buckling Bending & axial 8 axial uUf
1 1.50 - 0.10
2 0.00 - 0.17
3 -3.00 - 0.53
4 -8.00 - 0.10
Numerical details : level n°1 (z = 1.50 m)
Section classification Bending
Property Ini. Red. Red. Mg = 10kNm/m < Myga = 22V tI0 _ 100 ;N /m
class 3 Mo
— 3
fy 3550 3550  187.0 We = 805 em”/m
€ 0.814 0.814 1.121 Bending & shear N
(b/te)e 29 68 49 Vea = TkN/m < Vi pa = oy _ 125 kN/m
Class 2 4 3 Vi
VE(] = 7kN/m S 0.50 VplAer =63 ]CN/’ITL
Selected section properties
- . No further verification needed
Property Ini. Red. Unit
Web shear buckli
Woely 1,920 805 cm®/m eb spear pueing
=88.4 > 72
W ol y 2,280 ... cm3m by €
Iy 41,320 17,260 cm*/m X = 0.3465 fy _ 1.023
A 172.3 73.8 cm?/m . 7?@ B
ty 12.20 5.20 mm foo = 87.7MPa S
tw 9.50 2.50 mm Via = TkN/m < Vi ga = # = 102kN/m
h 430.0 423.0 mm _
Buckling
: o715 - Nia = 20kN/m < Nya = 395 — 990 kv
b 288.5 - mm B /m < Notypa = Yo /m
2
c 247.7 - mm N, = EIﬁQDW — 284 kN/m
Av 66.2 17.4 em'/m 0.04- N, l 99 kN/m > Ngg = 20kN
Sy 1,125 - cm¥m 04- Nor = 99 kN/m 2 Nga = 20kN/m
ro 15.0 - mm No further verification needed
mass 135.2 - kg/m? Bending & axial
B 1,200 - mm Ngg = 20kN/m < kyNyga = ky ALy _ 99 1N m with ky = 0.10

Mo

Correct sheet pile selected
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Numerical details :

Section classification

level n°2 (z =0.00 m)

Bending
Property Ini. Red. Red. Mpga = 17TkNm/m < M. g = &L Plfy =100 kNm/m
class 3 Y
_ 3
fy 3550 3550  187.0 We = 805 em”/m
€ 0.814 0.814 1.121 Bending & shear A
(biti)e 29 68 49 Vi = 13kN/m < Vi = —20v_ 195 kN /m
Class 2 4 3 Vi
VEd =13 kN/m S 0.50 ‘/pl’Rd =63 k’N/m
Selected section properties o
. . No further verification needed
Property Ini. Red. Unit
Web shear buckli
Woely 1,920 805 cm¥m on Spearpasing
=884 > 172
Wpl,y 2,280 ... cm®m tw-€
ly 41,320 17,260 cm“/m 3016 5L 1
A 172.3 73.8 cm?/m . 7;‘” E
tf 12.20 5.20 mm foo = 87.7 MP St
tw 9.50 2.50 mm Vi = 13KN/m < Vi = =5~ = 102 6N/ m
h 430.0 423.0 mm )
Buckling
. °75 - Nia = 40kN/m < Nyona = 00 — 920 kN,
b 288.5 - mm za = A0N/m < Ny =2 fm
c 247.7 - mm N, = EI/32D7T — 2484 kN/m
Av 06.2 17.4- cm'fm 0.04- N, l 99 kN/m > Ngg = 40 kN
Sy 1,125 - cm¥m 04 Neg = 99 kN/m 2 Nia = 40 kN/m
ro 15.0 - mm No further verification needed
mass 135.2 - kg/m? Bending & axial
B 1,200 - mm Ngg =40 kN/m < kyNypa = 1 Aly _ g kN/m with ky = 0.10
MO
(2 Correct sheet pile selected
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Durability v4.1.1

Numerical details :

Section classification

level n°3 (z =-3.00 m)

Bending
Property Ini. Red. Red. Mpa = 53 kNm/m < M. g = &L Plfy =100 kNm/m
class 3 Y
_ 3
fy 3550 3550  187.0 We = 805 em”/m
€ 0.814 0.814 1.121 Bending & shear A
(biti)e 29 68 49 Vi = 22kN/m < Vi = =200 195 kN /m
Class 2 4 3 Vi
Via = 22 kN/m < 0.50 Vyy.zg = 63 kN/m
Selected section properties o
. . No further verification needed
Property Ini. Red. Unit
Web shear buckli
Woely 1,920 805 cm¥m on Spearpasing
=884 > 172
Wpl,y 2,280 ... cm®m tw-€
ly 41,320 17,260 cm“/m 3016 5L 1
A 172.3 73.8 cm?/m . 7;‘” E
tf 12.20 5.20 mm foo = 87.7 MP St
tw 9.50 2.50 mm Vi = 22KN/m < Vi = =5~ = 102 KN/ m
h 430.0 423.0 mm )
Buckling
. o759 - Nia = 60N /m < Nyona = 00 — 920 kN,
b 288.5 - mm za = B0KN/m < Nyma =20 fm
c 247.7 - mm N, = EI/32D7T — 2484 kN/m
Av 06.2 17.4- cm'fm 0.04- N, l 99 kN/m > Ngg = 60 kN
Sy 1,125 - cm¥m 04 Neg = 99 kN/m 2 Nia = 60 kN/m
ro 15.0 - mm No further verification needed
mass 135.2 - kg/m? Bending & axial
B 1,200 - mm Ngg = 60kN/m < kyNypa = 1 Aly _ g kN/m with ky = 0.10
MO
{9 Correct sheet pile selected
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Numerical details : level n°4 (z = -8.00 m)
Section classification

Property Ini. Red. Elzgs 3
fy 355.0 355.0 187.0
€ 0.814 0.814 1.121
(b/t £ ) 29 68 49
Class 2 4 3
Selected section properties
Property Ini. Red. Unit
Wel,y 1,920 805 cm®/m
Wl y 2,280 ... cm?*/m
Iy 41,320 17,260 cm*/m
A 172.3 73.8 cm?m
ts 12.20 5.20 mm
tw 9.50 2.50 mm
h 430.0 423.0 mm
a 57.5 -°
b 288.5 - mm
c 247.7 - mm
Av 66.2 17.4 cm?/m
Sy 1,125 - cm¥m
ro 15.0 - mm
mass 135.2 - kg/m?
B 1,200 - mm

Bending
MEd = 3kNm/m S ]\/[(:,Rd = % =100 kNm/m
W, = 805 cmg/m
Bending & shear
Via = 10kN/m < Vypa = Aufy =125kN/m
\/E'YMO

VEd =10 kN/m S 0.50 ‘/pl’Rd =63 k’N/m

No further verification needed

Web shear buckling
c

=88.4> 172
tw:- €
_ c f
A =0.346—1/2¢ = 1.023
tw VE
foo = 87.7 MPu
2(h —t tlU v
Vi = 10kN/m < Vi = 2= Dbwfor 300
B -y
Buckling
Afy
NE(] = SOk‘N/m S NI’LR(Z =—= 920kN/m
Mo
2
N,y = E0™ _ o4 kN /m
12
0.04- N, =99kN/m > Ng; = 80 kN/m
No further verification needed
Bending & axial
A
Ngg = SOkN/m < kleLRd = kl,y—fy = 92kN/m with k; = 0.10
MO

(2 Correct sheet pile selected
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