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1. Introduction

The aim of ArcelorMittal is to provide the industry a valuable, user-friendly and state-of-the-art software to design a
cost-effective steel sheet pile wall.

The key objective of the design engineer is to choose the most cost-effective sheet pile solution considering the
different aspects that influence the structure safety during its lifetime.

Prosheet is a software that allows to model the common actions on a retaining wall in order to establish its
equilibrium by deducing the necessary tip level and the internal forces generated internally in each sheet pile section.
It allows to define, for example, the excavation level, the support conditions and the external loads applied on the soil
or directly on the wall.

Prosheet is integrated in a multi-modules software including Durability and Anchor modules.

Disclaimer & liability
Liability Clauses

DISCLAIMER
/R The AM program (designated here by "The program") is the property of ARCELORMITTAL
and is protected by the legisiation pertaining to copyright. It is referenced at the "Agence
ArcelorMittal pour la Protection de Programmes” (A.P.P., International Protection of authors' rights and

neighboring rights). The user is granted by ARCELORMITTAL the non-exclusive right to
use the program, according to the conditions specified herebelow.
WebSite: hitps://sheetpiling.arcelormittal.com The program works comparably with standard programs in the Microsoft Windows@
environment, provided the user complies with usual precautions about installation and use | 7|

Do you accept liability clauses ? Yes “ English L7

Contact: sheetpiling@arcelormittal. com

Prosheet proposes many interesting features as listed below:

e Allinput data is shown on an interactive cross-section drawing updated in real-time.

e The user may choose the project type as well as sheet pile that will be used for the calculation.
e  Two different calculation methods are proposed (Classical and Eurocode 7-1).

e Seismic conditions may be considerated: Monobe-Okabe and Lancellota methods are available.
e Water conditions may be defined by a water table level or by custom pore pressure diagrams.

e Results may be exported to Durability or to HZM/AZ Stresses for further verifications.

e Several “Scenarios” may be tested and compared in the same project.

e ArcelorMittal catalogue containing all available sheet piles is integrated.

e Imperial and metric unit systems are available.

e Numerous input data controls are integrated in the software

It is important to note that the user has to read and validate Disclaimer and liability clauses before launching the
software. Prosheet may be launched in several languages, please choose the one that suits you best.

Please, don’t hesitate to contact ArcelorMittal team by mail (sheetpiling@arcelormittal.com) for further information or
questions. Don't forget to visit ArcelorMittal website (sheetpiling.arcelormittal.com) to check the updates.
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2. Generalities
Prosheet proposes a user-friendly interface to define and check several sheet pile solutions.
Calculation may be done by using two different methods:

e Classical method
e Eurocode 7-1 method

Following chapters will show the different options that have been implemented in the software for each calculation
method.

2.1. Scenario management

Prosheet allows multiple and independent calculations in the same project. Each independent calculation is called
Scenario. The idea is to be able to compare several solutions for the same cross-section or the same project.

« Deep excavation -

+ To create a new scenario
To edit scenario name

4 » To move from one scenario to another

Scenarios menu propose to:

e Delete current scenario
e Copy current scenario: create a new scenario with the same input data

Each scenario is organized in several tabs, each one dedicated for one purpose:

o Project: definition of the type of project, calculation method, partial factors and calculation step

o Sheet pile: choice of the sheet pile section, earth support and support

o Soil: definition of the soil on the front side and at the back side

e Hydraulic: definition of water conditions (phreatic level or custom pore pressure diagram)

e Loads: definition of the different loads applied on the soil or directly on the sheet pile wall

e Seismic: definition of the seismic parameters (only available if seismic calculation is requested in Project tab)
e Results: provide intermediate and final results for each calculated cases (Graphs, Table and Details tabs).

e Scenario synthesis: summarize all main results of each scenario

Following chapters will show the different options available in each tab.

2.2. Unit systems
The user can either work in metric units (S| system) or in imperial units.

It's possible to switch the unit system using the Units menu.
[ Units |
7_ Metric
Imperial

2.3. ArcelorMittal catalogue

The newest ArcelorMittal catalogue version is integrated. Hot rolled sheet piles Z-type and U-type are handled as well
as HZM/AZ combinations.
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3. Cross-section drawing

All input data is shown permanently on the left part of the Prosheet window. The user can point the mouse on each
element to highlight it and see all all parameters related.

Zoom and pan on the drawing is available by using the mouse wheel and mouse left click. He can also save the
drawing in .png format by right clicking on the drawing:

e Saveimage as .png : it will save the cross-section image with no zoom at all
e Save zoomed image as .png: it will save the cross-section image with the current zoom.

20.00
30.00
¥ o w» r L -
Gravel
25.00 ¢ =0.00, ¢ = 30.00°,
¥ J0000 ¥ =18.00,v'=10.00
Sand
¢ =0.00, ¢ =20.00°,
y = 20.00, y' = 10.00
10.00
Y
Clays Clays
c=10.00, p = 25.00°, c=10.00, g = 25.00
v =19.00, vy = 9.00 v =19.00, v =9.00

The data displayed on the draw can be chosen in the cross-section drawing options, available by right clicking on the
cross-section drawing and choosing “Options”.

] Distributed loads

W Wave loads

| Seismic conditions

W] Z1 [¥] Zfront rull prassure ] kn
v Q1 [V pi W1 by
W] Zz [ Zpt [] Calculation method
] Q2 [« p2
~a [¥] Zp2
I Pz
7 ZpS

Bl Drawing cut options - [m} x
. ) L — ]
General options
Font enlargement 100.00 % Arrow gap 1.00
Loads wall ratio 100.00 Loads soil rafio 100.00
Loads hydraulic ratio 100.00
] Sheet pile | Anchor | Natural ground level (NGL) 1 Soil
[v] Name [ Z head wal [+ Zo [v] Name
%] Z tap [¥] Z anchorwall W1 Z1 Oz
V] Z battom #a ~B e
[ A [V L Free [va Oe
[¥] L Embedded ¥lhb Cy
[V FEed ] Aa Oy
[+ Hydraulic conditions [+ Caquot [+ Boussinesq [+ Linear loads
] Zw Mz ¥z ¥z
[¥] ZPressure Vg vla v a
[¥] Upressure HIL va
~lq

The available general options are:

e Font enlargement: define the scale of the text that can be read on the cross-section drawing.

e Arrow gap: define the frequency of arrows that can be seen on distributed loads, wave loads, Caquot loads
and Boussinesq loads.

e Loads wall ratio: define the ratio used to convert the forces of linear, distributed loads and anchoring
supports on the load in meters on the drawing. Example: for a linear load of F = 500 kN/m? with a loads wall
ratio = 100, the linear load will be drawn as 500/100 = 5 meters long.
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e Loads soil ratio: define the ratio used to convert the forces of Caquot and Boussinesq loads in meters on the
drawing. Example: for a Caquot load of q = 500 kN/m? with a loads soil ratio = 100, the Caquot load will be
drawn as 500/100 = 5 meters high.

e Loads hydraulic ratio: define the ratio used to convert the wave loads and the pore pressure in meters on
the drawing.

Display options allow the user to choose what he wants to see on the cross-section drawing. Every element that is
displayed can be disabled to allow the user to have different images representing what he wants to see.

4. Project tab

The project tab is used to define general parameters of the project.

Description
Description
Type of project
_— _ -
. o
Cantilever wall Anchored wall
Propped wall Anchor wall
Head wall and anchor wall
Calculation method
1 Classical
» Eurocode 7-1  Approach - | Custom -
Options
Elevation definition Levels
Calculation step 0.50 m

["] Seismic calculation

4.1. Description

A small description of the project can be typed here to be included on the print.

4.2. Type of project
Several types of projects are available:

e Cantilever wall: any support is present except passive earth pressure

e Anchored wall: an anchor will support the wall

e Propped wall: a strut will support the wall

e Anchor wall: anchor wall submitted to the anchor reaction

e Head wall and anchor wall: head wall equilibrium provides anchor reaction which is applied on anchor wall.
Distance between walls has to be defined before calculation. Soils and other conditions may be different for
each wall.
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4.3. Calculation method
Two calculation methods are available:

e Classical: this method aims to reach the wall equilibrium with no ponderation on actions but with possible
global safety on passive earth pressure (St factor). No local standard are used in this method

e Eurocode: this method consists on applying partial factors on characteristic values of actions and
resistances to deduce theirs design values before reaching wall equilibrium. Different approaches are
proposed with different partial safety factors.

Please, refer to part B of this manual (technical manual) for further information about calculation methods.

4.3.1. Global safety factor of the classical method

Clicking on “Show factors”, a pop-up is open and allows the definition of the global safety factor applied on passive
earth pressure (Stmin):

actors on.__.
Soi
Passive earth pressure S min 1.90

Ok

4.3.2. Eurocode method factors

Different Eurocode standard approach may be used for the calculation. Custom option allows to define a new set of
partial factors.

Approach :  2* -
11

12

2!

3

Custom
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7] Factors = m} X
Partial factors on.

— Distinguish belween the stabilizing and destabilizing paris of the active earth and
water pressure diagrams

Active earth pressure (destabilizing) ¥ padst 1.35
Active earth pressure (stabilizing) ¥ pasth 1.00
Passive earth pressure ¥ po 1.40
Water
‘Water pressure (destabilizing) Y peedst 135
Water pressure (stabilizing) ¥ pw.sth 1.00
Wal
‘Wall weight Yw 1.35
Loads applied on the soil
Permanent
Favorable ¥ loads, sail. G, sth 1.00
Uniavorable Y loads, soil. G, dst 135
Transient
Favorable Y loads. soil. @. sth 0.00
Uniavorable ¥ loads, soil. @, dst 150
Loads applied on wal
Permanent
Favorable Y loads, wall, G, st 1.00
Unfavorable ¥ loads, wall. G, dst 1.35
Transient
Favorable ¥ loads. wall. Q. sth 0.00
Uniavorable Y loads. wall. Q. dst 1.50
Soil parameters
Drained friction angle Yo 1.00
Drained cohesion ¥ 1.00
Undrained friction angle Y pu 1.00
Undrained cohesion You 1.00

0Ok

Different factors are listed and defined here below:

o Ypa,dst
. Ypa,stb
® Yeb

. Ypw,dst
. Ypw,stb
°  Vw

partial factor applied on the active earth pressure (destabilizing)
partial factor applied on the active earth pressure (stabilizing)
partial factor applied on the passive earth pressure

partial factor applied on the water pressure (destabilizing)
partial factor applied on the water pressure (stabilizing)

partial factor applied on the wall weight

®  Vactions, soil, G, stb  partial factor applied on the permanent loads applied on the soil (stabilizing)

®  Vactions, soil, G, dst  partial factor applied on the permanent loads applied on the soil (destabilizing)
®  Vactions, soil, @, stb  partial factor applied on the transient loads applied on the soil (stabilizing)

®  Vactions, soi, @, dst  partial factor applied on the transient loads applied on the soil (destabilizing)

®  Vactions, wall, G, sto  partial factor applied on the permanent loads applied on the wall (stabilizing)

®  Vactions, wall, G, dst  partial factor applied on the permanent loads applied on the wall (destabilizing)
®  yactions,wal, Q sto  partial factor applied on the transient loads applied on the wall (stabilizing)

®  Vactions, wall, 0, dst  partial factor applied on the transient loads applied on the wall (destabilizing)

[ YQ
o YG

° Ya
* Y

° Ve

®  You
. Yc,u
. Yanc
. Ykrz

partial factor applied on the transient loads applied on the soil
partial factor applied on the permanent loads applied on the wall
partial factor applied on the transient loads applied on the wall
partial factor applied on the drained cohesion

partial factor applied on the drained friction angle

partial factor applied on the undrained cohesion

partial factor applied on the undrained friction angle

partial factor applied on the anchor reaction

partial factor applied on the destabilizing anchor reaction

4.3.3. Options

Cross section may be defined by levels or by depths.

Calculation step may be defined by the user, it means that results will be provided every calculation step value
without no impact on the bottom level of the sheet pile calculated by Prosheet.

Seismic calculation can be requested in this tab.

Page 8/20
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5. Sheet pile tab

Sheet pile section has to be defined in this tab, its geometry and the support if necessary. If the project type is head
wall and anchor wall, all input data must be defined for both walls.

Sheet pile section

Type PU
Name PU12
Sort by Catalogue -
—+
Geometr
Zwop 0.00 m
A 000

Reduction factors
Bo 1.00

Earth support
® Free earth support

) Fixed earth support

Active anchor

Z 0.00 m
[ 0.00 °
L Free 0.00 m
L Embedded 0.00 m

5.1. Sheet pile section

This section is used to choose the sheet pile from ArcelorMittal catalogue. All Z and U piles are available. To choose
a HZM/AZ combination, the type “HZM/AZ” must be selected. Then, the type of solution, the HZM sheet pile and the
length ratio of AZ sheet pile in % must be defined.

Sheet pile section
Type HZM/AZ ~  Solution 12 ~

Name AZ 14-T70 « | HZM Section

Sort by Catalogue = LHZMIAZ 100.00 %

Sort by Catalogue ~

5.2. Geometry section

This section is used to define the Z top of the sheet pile and its angle relative to the vertical (A).
5.3. Reduction factors section

This section only appears if a sheet section of type U is chosen. It is used to define the Bo reduction factor to be
applied on the product of inertia (El).

Copyright ® Prosheet — May 2022 Page 9/20
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5.4. Earth support section
Depending on the type of project and calculation method, one or two earth supports are available (Free or Fixed)

e Classical method
o Cantilever wall: the earth support is not visible
o Other type of project: both fixed and free earth support are available
e Eurocode method
Cantilever wall: the earth support is not visible
Anchored, propped: only free earth support is available
Anchor: both fixed and free earth support are available
Head wall and anchor wall
= Head wall: only free earth support is available
=  Anchor wall: both fixed and free earth support are available

O O O O

5.5. Anchor section
This section is only shown if the type of project is not a cantilever wall. It allows to define the anchor or the strut

geometry used in the project.

5.5.1. Anchored wall

Input parameters to define the anchor attached to the head wall:

o Z anchor level where it is attached to the wall
e angle of the anchor with respect to the horizontal
o  LFree free length of the anchor
e LEmbedded embedded length of the anchor
Active anchor
z 0.00 m
[ 0.00 *
L Free 5.00 m
L Embedd=d 10.00 m

5.5.2. Propped wall

Input parameters to define the strut attached to the head wall:

o Z strut level where it is attached to the wall

e a angle of the strut with respect to the horizontal
Strut
Z 0.00 m
a 0.00 *

Page 10/20 Copyright ® Prosheet — May 2022
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5.5.3. Anchor wall

Input parameters to define the anchor attached to the anchor wall:

e Zanchor wall anchor level where it is attached to the wall
e a angle of the anchor with respect to the horizontal
o Fed anchor reaction applied on the anchor wall
Tie-rods
Z znchor wial 0.00 m
o 0.00 =
FEd 150.00 kN/m

5.5.4. Head wall and anchor wall

It represents the anchor linking the head wall and the anchor wall:

o Zheadwall anchor level where it is attached to the head wall

e Zanchor wall anchor level where it is attached to the anchor wall

e L anchor length, it is calculated based on the distance between the two walls

e q: angle of the anchor, it is calculated based on the distance between the two walls
Tie-rods
Z head wall 0.00 m
Z anchor wall -3.00 m
L 10.44 m
a 16.70 °

6. Soil tab

Soil tab defines the soils in the front and back of the wall. Natural ground level is defined also here for both sides.

Head wall
Matural ground level (NGL)

Front

‘@ Horizontal T 2550/ m

) Inclined

) Berm ad 0.00{8

Back

® Horizontal z.

O Inclined Zy 30.00 m

) Embankment
Soil layers -

X ® Automatic (Kerisel-Absi tables) €

Kay Koy Kac Kpe: ) Custom

Front

4+ Ztop Name B M Y ¢ hd sp/g K Kpe  Drained

Im] rl kNim]  [kNim]  [kNim7] [l d P

- 30.00 Gravel 0.00 20,00 1000 0.00 30,00 0000 3000 3464

- 2800 Sand 0.00 20.00 10.00 5.00 20.00 0.000 2050 2 856 [v]

- 21.00 Clays 0.00 19.00 9.00 10.00 25.00 0.000 2.450 3.139

Back (k3]

Z top ¥ Y [ . . g :

+ 4 Name [[5] o e Saj@  Kay Ko Kapmin  Op/q  Kpy Kpe  Drained
- 30.00 Gravel 0.00 18.00 10.00 0.00 30.00 0.660 0.282 1.237 0.000 -0.660 4959 6.271 [

- 2800 Sand 0.00 20.00 10.00 5.00 20.00 0.660 0.430 1.553 0.000 -0.660 2669 4337

- 21.00 Clays 0.00 19.00 9.00 10.00 25.00 0.660 0.349 1.387 0000 -0880 3535 5160 [l
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6.1. Natural ground level section
This section is used to indicate the natural ground level shape:

e Horizontal

o Zo excavation level in contact with the wall
o Aa additional excavation (only visible with Eurocode method and only used on the front side)
Matural ground level (NGL)
Front
® Horizontal Zo 1200 m
) Inclined
) Berm Aa 0.00 m

e Inclined

o Zo excavation level in contact with the wall
o B soil inclination with respect to the horizontal
o Aa additional excavation (only visible with Eurocode method and only used on the front side)

Matural ground level (MGL)

Front

) Horizontal Zp 12.00 m
) Inclined B 15.00 *©
) Berm ha 0.30 m

e Berm: only available for the front side

o Zo top excavation level in contact with the wall

o 2 bottom excavation level

o a width of berm at Zo level

o b width of berm at Z1 level

o Aa additional excavation (only visible with Eurocode method and only used on the front side)

Matural ground level (NGL)

Front

) Horizontal 7o 2650 m a 200 m
O Inclined b 500 m
@ Berm Z4 20.00 m

o Embankment: it is only available for back side

o 2o bottom excavation level in contact with the wall
o 2 top excavation level
o a width of embankment at Zo level
o b width of embankment at Z1 level
Back
Horizontal Zo | 3000 m a 200 m '/,-"i
) Inclined b 500 m o

® Embankment Z

Page 12/20
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6.2. Soil layers tab
This section is used to define the different layers of the soil on the front and at the back of the sheet pile wall.

It is possible to use the Kerisel-Absi tables to automatically fill the active and passive earth pressures coefficients.
Otherwise, it is needed to enter all the characteristics manually with Custom option.

All the soils defined in the front may be copied into the back by clicking on the 0B button above the back soil
layer list. If the project type is head wall and anchor wall, the head wall soils can be copied into the anchor wall soils

by clicking on the GB button on the anchor wall part, at the top right of this section.

6.2.1. Soil database
Soil database window is available by clicking on “Soil database” button.

The soils defined on the database are on the right part of the window and the soils defined in the project on the left
side. It is possible to import soil layers into the front or back soils and export a selected soil on the front or back in the
database.

Bl Soil database - O X
Soil layers Soil database
- ® Automatic {Kerisel-Absi tables;
Kap. Koy Ko Kool 5 Gugtom ( 1o (=) Clays -
Fronlz v = 19.00 kN/m®
¥ Y c . = 10.00 kN/m®
* Name T R R L :9 o0 R
20.00 Sand 0.00 20.00 10.00 0.00 2000 0.000 0.490 1.400 o.oc ¢ = 10.00 kN/m?
= 25.00°
- 10,00 Clays 0.00 19.00 9.00 10.00 25.00 0.000 0.406 1.274 0.0C S‘Pa,l‘ ¢ = 0.000
G | ke = 0406
kac = 1.274
Kay,min = 0.000
[ Keya = 0.587
Kac.a = 1.532
ip/ @ = 0.660
Koy = 1.352
Kpe = 0.664
; - Kpy,a = 0.964
Back  Kpeg = 0406 .
Zz i c .
+ [:ip Name o [kNTm‘] m}:m,] ] ﬁ 8a/ @ kay kac Kay.n
30.00 Gravel 0.00 18.00 10.00 0.00 30.00 0.000 0333 1.155 0.oc
- 20.00 Sand 0.00 20.00 10.00 0.00 20.00 0.000 0.480 1.400 0.0C
&
£|
L] »
o]
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7. Hydraulic tab

Hydraulic tab is used to define the water conditions around the sheet pile wall. The conditions can be defined
separately on the front and the back of the sheet pile wall.

o Phreatic level: water table level must be defined in this case
e Custom pore pressure diagram: different pressures at different levels may be defined

Hydraulic conditions
Front
~) Phreatic level

% Custom pore pressure diagram

z u
m] kNI +
25.00 0.00 -
24.00 30.00 5
23.00 50.00 -
22.00 25.00 5
21.00 0.00 -
Back
® Phreatic level Zw | 2800 m

—) Custom pore pressure diagram

8. Loads tab
Loads tab allows to define all the loads applied either on the soil or on the wall.

Wave load may be generated with a dedicated wizard.

8.1. Loads on the soil section
This section defines the Caquot and Boussinesq loads on the front and on the back of the sheet pile.

e Caquot loads:
o Side leftorright

o Z level of the Caquot load
o q pressure of the Caquot load applied on the soil
o Type permanent or transitory

e Boussinesq:
o Side leftorright

o Z level of the Boussinesq load

o a distance of the load from the sheet pile

o L length of the Boussinesq load

o q pressure of the Boussinesq load applied on the soil
o Type permanent or transitory

Loads on the soil

Caquot @
. z
Side m [kN?m’] Type
Front 5.00 0.00 Permanent -
Back 30.00 20.00 Permanent -
Boussinesq @
o < z a L q
N° o Side g m m pwm VPR

1 |Front + 15.00 5.00 10.00 30.00 Permanent + -

2 Back ~ 2500 2.00 6.00 25.00 Permanent + -
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8.2. Loads on the wall section
This section defines the linear and distributed loads on the front and on the back of the sheet pile.

e Linear loads:

o z load level
o F linear load value applied on the wall
o a angle of the linear load with respect to the horizontal
o Type permanent or transitory
Loads on the wall
Linear loads @
['f‘] [k,::!m] bt Type Nature
5.00 150.00 15.00 Transient - Unfavorable - x
e Distributed loads:
o zZ top level of the distributed load
o pressure at the top level (z1)
o 22 bottom level of the distributed load
o Q2 pressure at the top level (z2)
o a the angle of the linear load with respect to the horizontal
o Type permanent or transitory
Distributed loads @
s - i - a Type Nature +
28.00 100.00 23.00 150.00 20.00 Permanent + | Unfavorable +| X

8.3. Wave loads section

Wave loads are generating according Sainflou method (only valid for fully reflected standard waves from left side).
Two diagrams are generated an applied separately only on head wall:

o Wave pressures at crest
o Wave pressures at through

Required input parameters:

o Zseabed Se€a bed level

e T define the time between waves in second
e H height of the wave
e 0 inclination of the wave with respect to the horizontal

Please, refer to the part B of this manual (technical manual) for further information about this method and all
calculation parameters.

Zinp Zw front Zsea bed T H 3]
[m] [m] Im] 5] [m] [l
30.00 25.00 18.00 10 3.00 0.00
N Value Units
d 7.00 m 0\*\
L 81.80 m o
Ba 0.70 m Zupes 00 |, _
a 1.00 : i [F-q
D 33.26 KNm? e - "'
D2 26.13 KN s0s bt b—
pa 22.96 IN/m? e e s

Each diagram will be applied separately
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9. Seismic tab

Seismic tab is only available if the seismic calculation has been requested on the Project tab.
Two calculation methods are proposed to take into account seismic conditions:

¢ Mononobe-Okabe
e Lancellota

Seismic coefficients have to be defined:

e kn horizontal coefficient
o kv vertical coefficient

It's possible to take into account inertial force of the wall in the equilibrium.

Calculation method
® Mononobe-Okabe () Lancellota

Seismic coefficients

kn 0.30
Ky 0.10
®@ky
All 15 will be calculated
- 5 @ ©
Combination frac] kH
Left down 0.6132 G)
Left up 0.5224
Right down -0.5880
Right up -0.4993
[/] Take into account inertial force of the wall in the equilibrium
Hydrodynamics effects (\Westergaard) @
[+/] Front : water side
Back : soil side (for permeable soil only)
Front Behavior hret top hrefpottom
[m] [m]
Gravel Open 28.00 20.00
Sand Open 26.00 20.00
Clay Closed - -
Back Behavior Prettop hret,bottom
[m] [m]
Gravel Open 28.00 20.00
Sand Open 26.00 20.00
Clay Closed - -

9.1. Westergaard section

Hydrodynamics effects may be taken into account using Westergaard model separately on both sides of the sheet
pile wall. They are only applied on the head wall.

The different soils defined in the Soil tab are recovered here with additional input parameters depending on the
behaviour. If soil layer has been defined as “Open”, one has to define:

o hreftop top level of concomitant “open” layers
¢ h refbottom bottom level of concomitant “open” layers
Page 16/20
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10. Results tab

Results tab is divided in 3 sections:

e Graph
e Tables
e Details

One calculation case be seen on this window at a time. The calculation case can be chosen by modifying the choices
on the top part of the screen.

If the Eurocode method has been chosen, ULS (ultimate limite state) and SLS (service limite state) results are
available.

If the project type is head wall and anchor wall, one can access results specific to each wall.

All possible cases are:

e Standard

e Seismic top left available if seismic calculation has been requested
e Seismic top right available if seismic calculation has been requested
e Seismic bottom left available if seismic calculation has been requested
e  Seismic bottom right available if seismic calculation has been requested
e Wave crest available if the wave loads has been activated

e  Wave through available if the wave loads has been activated

10.1. Graph section
Main numerical results are displayed on a diagram form.

« Cantilever wall (Eurocode) # » + Project = Sheetpile  Soil Hydraulic Loads Results  Scenario synthesis

| Table l L Details ] Result case | Standard ~

Af 20.00| %

Results
® ULS O SLS O ULS and SLS
20.00 Ma Va Na Pressures
[KNm/m] [KN/m] [KN/m] TkN/m?]
! -
Gravel
€ =0.00, ¢ = 30.00°,
y=20.00, v = 10.00
28.00
Sand
¢=10.00, ¢ =20.00°,
=20.00, y' = 10.00
!ZE.UD v
_—

Sand
€=1000, p=20.00°,
¥ =20.00, y' = 10.00

2250 2250
_________________ ¥ .
20.00 20.00
A 4 ¥
Cil§20 (ULS) Clays
CERIE=TAr T GO0 =20, 0 310 -140 0 10 -do 0 d0 200 100 0 100 200 300
ST SN [RER= 1R =Steb Max = 0.00 KNm/m Max = 134.53 kN/m Max = 38,51 kNim Max = 200,26 kN/m?

Min = -303.19 kNm/m Min = -82.82 kN/m Min = 0.00 kN/m Min = 194.72 kN/m?
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10.2. Tables section
All main numerical results are displayed in a table form.
« Cantfilever wall (Eurocode) # » + Project  Sheetpile  Soil Hydraulic  Loads Results  Scenario synthesis
‘ Graph ) L Details ] Result case | Standard ~
Af 20.00| %
Results
uLs O SLSs
z Mg Vg Na Differential pressure Passive et::: pressure  Active eaRr‘thhrressure Water L|1:ierfetssure WeﬂerR E)rﬁtssure
m] [KNm/m] [KNim] [kN/m] [kN/m7] im [kN%’JM*] P [m?m,]
30.00 0 0 0 76 0 764 0 0 -
29.50 -1 -5 3 1.5 0 11.46 0 0
29.00 -5 -1 7 153 0 15.28 0 0
28.50 -13 -20 " 191 0 19.10 0 0
28.00 -25 -3 16 22.9 0 22.92 0 0
28.00 -25 -3 16 139 0 13.95 0 0
27.50 -43 -39 19 19.8 0 19.76 0 0
27.00 65 -50 23 256 0 2558 0 0
26.50 -94 -65 28 314 0 31.40 0 0
26.00 -130 -82 33 372 0 3722 0 0
26.00 -130 -82 33 82 28.99 37.22 0 0
2550 17 -83 36 -39 46.92 43.04 0 0
25.00 -212 -78 38 -16.0 64.86 48.86 0 0
24.50 -248 -67 39 -28.1 82.79 54.68 0 0
2400 -278 -50 38 -40.2 100.73 60.49 0 0
2350 -297 =27 38 -52.4 118.66 66.31 0 0
23.00 -303 3 36 -64.5 136.60 7213 0 0
22.50 -293 38 33 -76.6 154.54 77.95 0 0
22.00 -265 7 29 -80.9 163.50 80.86 5.00 6.75
21.50 -216 119 26 -85.2 172.47 8377 10.00 13.50
21.32 -193 135 24 -86.8 175.76 84.83 11.83 15.97
2132 -193 135 24 225 175.76 194.10 11.83 15.97
20.50 -89 119 17 15.5 180.41 198.86 20.00 27.00
20.50 -89 19 17 155 190.41 198.86 20.00 27.00
20.26 61 116 14 13.4 194.72 200.26 2241 30.25
20.26 61 116 14 109.3 0 109.27 0 0 =

10.3. Details section

Intermediate and final results as well as some checks are detailed in this section. Help images allow to understand
the meaning of the parameters.

<« Cantilever wall (Eurocode) # » + Project Sheetpile Soil Hydraulic Loads Results  Scenario synthesis
‘ Graph | i Table ‘ Result case | Standard v
Af 20.00| %
Results
® ULS O SLS
Global equilibrium - Method F \ =
Zo 2555 m Null differential pressure level ‘-\
Zc 2026 m Null global momentum level ‘\
zZp 1920 m Bottom level of the sheet pile \
fo 529 m Embedment length required to balance global moment \‘\ -
fo 635 m  Available embedment length “ *
fo/fo 1.20 Ratio of embedment lengths fo P"'f ,'
Check (v) ol Jo = 1.20 fo )
Counter-passive reaction check
Cha 2311 KN/m Counter-passive reaction necessary to balance horizontal
3 forces
Cmad 265.3 kN/m Available counter-passive reaction
a 0.871 Mobilization factor of the counter-passive reaction
Check (] Cha < Crna
Vertical equilibrium &y
R vd Left -125.6 kN/m Total axial load due to the left side ]
R vd Right 114.7 kN/m Total axial load due to the right side %
R vacha 0.0 kN/m Vertical component of the counter-passive reaction 4| [aRyq
R vd weight wall 27.7 kN/m Dead weight of the wall ARyd {
R va External 0.0 kN/m Total axial load due to external loading applied to the wall l
Rva 16.8 kN/m Total axial load downwards
Check 0 Ra.>0 1
ARydl|| o =
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This tab summarizes all main information for each scenario as well results checks.

« Cantilever wall (Eurocode) # » +

Scenario synthesis

Description

Project type

Sheet pile

Calculation

Project = Sheet pile

Calculation type

Lssp, min

Mass

Soil  Hydraulic

Fanchor, max

Loads

Mmax

Vimax

Results =~ Scenario synthesis

Checks

method [m] [mj [kN/m] [kNmim] [kN/m] Vert. Eq. Kranz
C?Eﬂ'r‘z‘é‘;(j"e“f” Cantilever wall PU 32 Eurocode Static 10.80 2.05 0.0 303 135 [ -
ngﬁ!g‘;‘fc’;l")a" Cantilever wall PU 32 Classical Static 9.80 185 0.0 226 175 )
12. Ergonomic features
12.1. Export to Excel
The current scenario can be exported to Excel by clicking File/Export current scenario to Excel.
It will export the results, with one excel sheet for every case that has been calculated.
A B C E F G H J K
1 |Level Displacement Moment Shear force Dist. load Soil press. 1 Soil press. 2
2 m mm kMNm/m  kM/m kN/m? kMN/m? kN/m?
3 0 1099 0 0 0 0 0
4 -0.2 1055 0 0 0 0 1.8
5 0.4 1011 0 -1 0 0 36
6 -0.6 967 0 -2 0 0 5.39
7 -0.8 923 -1 -3 0 0 719
3 -1 880 -1 4 0 0 8.99
9 1.2 836 -3 -6 0 0 10.79
10 -1.4 792 -4 -9 0 0 12.59
1 -1.6 748 -6 -12 0 0 14.39
12 -1.8 704 -9 -15 0 0 16.18
13 -2 660 -12 -18 0 0 17.98
14 2.2 616 -16 -22 0 0 19.78
15 2.4 573 -1 -26 0 0 21.58
16 -2.6 529 -26 -30 0 0 23.38
17 -2.8 485 -33 -35 0 0 2517
18 -3 441 -40 40 0 0 26.97
19 -3.2 397 -49 -46 0 0 28,77
20 -34 353 -59 -52 0 0 3057
21 -3.6 309 -0 -h8 0 0 32.37
22 -3.8 265 -32 65 0 0 A7
23 -4 21 -96 -T2 0 0 35.96
24 4.2 177 -1 -79 0 0 37.76
25 4.4 133 -128 -87 0 0 39.56
26 4.6 89 -146 -85 0 0 41.36
27 4.8 44 -166 -104 0 0 43.16
28 -5 0 -187 -112 0 0 44 96
29 -5 0 -187 704 0 0 44 96
30 -5.2 -44 47 695 0 0 46.75
3 5.4 -89 N 6E5 0 0 48.55
32 -5.6 -133 227 675 0 0 50.35
33 -5.8 -178 361 665 0 0 5215
34 -6 -222 483 B55 0 0 53.95
35 6.2 -266 623 644 0 0 5574
36 -6.4 -309 750 632 0 0 57.54
3 Uls Head 5td Sls Head Std Uls Head Seism left down Sls Head Seism left down Uls &r ...
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12.2. Export to Durability

The current scenario can be exported to Durability.

EI Export current scenario to Durability
Cases
Case Combination Comments Export
Standard uLs ]
Seismic left down uLs ¥
Seismic left up uLs [l
Anchor wall : The equilibrium can not be reached
because of an excessive passive earth pressure
Please, increase Sf or Gamma Pb.
Anchor wall : The equilibrium can not be reached
because of an excessive passive earth pressure.
Please, increase Sf or Gamma Pb

Screenshot of Durability export wizard
It will export the results, with one scenario for every case that could be calculated. Only ULS results are exported,
Depending on the type of project, the data will be exported on the head wall, the anchor wall or both of them.
The data that are exported are:

e The sheet pile

e  The sheet pile ztop

e  The reduction factor Bp

e  The anchor (if any)

e The zwront and zwpack (if the hydraulic condition is defined as phreatic level)
e The list of loads that has been calculated (z, M, V, N and e)

12.3. Print scenarios
Chosen scenarios can easily be printed to generate a rapport with all input data and all calculated results.
One can choose which elements must be printed for all the selected scenarios, in particular:

e Input data

e Wall embedment design
e Diagrams of main results
e Tables of main results

e Results details

Print wizard is accessible from File menu:

int wizard

Scenarios
Print Description Notes
il Description There are one or more non-calculable

Content

[#] Input data

[#] Wall embedment design
[ Diagrams of main results
[ Tables of main results
[~] Results details
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