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1. Cantilever wall 

1.1. Description 

This example shows a cantilever wall in a multilayer soil (gravel – sand – clays). An excavation is planned on the front 
side of the wall over a height of 4.0 m. Top level of the sheet pile is considered at 30.0 m, so excavation level is at 
26.00 m. The water table is at 22.50 m. Constant permanent load (20 kPa) must be taken into account at the top level 
of the back side. PU 32 section has been chosen in the design. 

Prosheet may help to deduce minimum embedment required to ensure global wall equilibrium. 

Calculation will be done according to Classical and Eurocode 7-1 methods. 

 

Figure 1. Cross-section 
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1.2. Classical method 

The classical method aims to get the wall equilibrium with no ponderation on actions but with possible global safety on 
passive earth pressure (Sf factor). No local standard is used in this method. 

   

Figure 2. Project and Sheet pile tabs 

 

First, one has to choose type of project: Cantilever wall for this project. Our calculation will be made with Classical 
method. We choose to define the cross-section with levels (depths option is also available). Calculation step is defined 
equal to 0.50 m, it means that results will be provided every 0.50 m without no impact on the bottom level of the sheet 
pile. 

In this project, we aim for a global safety on passive earth pressure of at least 1.90. No over-length for the moment. 

 

Figure 3. Global safety on passive earth pressure 

Then, soil geometry and materials must be defined in both sides of the wall. Natural ground level (NGL) may be 
horizontal, inclined or berm. According to the cross section, we choose horizontal and define z0 = 25.50 m for the 
front side. At the back, we also define a horizontal soil at z0 = 30.0 m. 

Please, input following soil parameters. Active and passive earth pressures coefficients may be calculated automatically 
by Prosheet according to Kérisel-Absi tables. They may be also defined by the user with “Custom” mode. 
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Figure 4. Soil tab 

After that, one must define hydraulic conditions. Two possibilities exist: phreatic level and custom pore pressure 
diagram. In this project, we define the same condition and the same level for both sides: phreatic level at zw=22.60m. 

Several loads may be defined in the same project: Caquot and Boussinesq loads applied on the soil, linear and 
distributed loads and wave load applied on the wall. 

Uniform permanent load will be modelled as Caquot load: 20 kPa at z = 30.0m. 

  

Figure 5. Hydraulic tab (left) and Loads tab (right) 

Prosheet launch calculation automatically every time new input data is available. 

  



  

Prosheet – Part C – Examples 

 

Copyright ® Durability – May 2022  Page 5/19 

In Results tab we can find following information: 

• Graphs : displacement, bending moment, shear, earth and water pressures diagrams. 
• Tables: numerical values of every diagram. 
• Details: intermediate and final results and some checks. 

 

Figure 6. Results tab (graph) 

 

Figure 7. Results tab (table) 



Prosheet – Part C – Examples 

 
 

Page 6/19  Copyright ® Durability – May 2022 

  

Figure 8. Results tab (details) 

Required embedment to ensure global wall equilibrium with global safety on passive earth pressure equal to 1.90 is 
5.75 m, that is bottom level at 20.25 m. Required counter-passive earth reaction is 175.5 kN/m to ensure global 
equilibrium. An overlength should be considered to ensure that counter-passive reaction is mobilized. 

Finally, vertical resultant force is downwards (positive value) so vertical equilibrium is coherent. Bearing capacity has 
to be checked with 10.8 kN/m at the bottom level of the sheet pile wall. 
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1.3. Eurocode method 

Prosheet allows to switch quickly from one calculation method to another one. Please, choose Eurocode method in the 
Project tab and take a look to the partial factors set for Approach 2* 

  

Figure 9. Sheet pile tab and partial factors for Approach 2* 

Results are immediately available in Results tab in ULS and SLS. 

 

Figure 10. Results tab (ULS results graphs) 
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Figure 11. Results tab (SLS results graph) 

According to Eurocode 7-1, embedment is calculated from ULS calculation considering partial factors, active and 
passive earth pressure. Eurocode 7-1 (NF P94-282) requires to check embedment length and counter-passive 
reaction). An overlength of Δf = 20% of the embedment length has been considered to ensure the mobilization of the 
counter-passive earth pressure  

 

Figure 12. Results tab (ULS Details) 
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2. Anchored wall 

2.1. Description 

This example shows an anchored wall in a multilayer soil. An excavation is planned on the front side of the wall over a 
height of 12.0 m. Top level of the sheet pile is considered at 30.0 m, so excavation level is at 18.0 m. The water table 
is assumed to be very deep in relation to the project. Uniform permanent load (20 kPa) must be considered at the top 
level of the back side. AZ 32-750 section has been chosen in the design. 

Anchors level is at 25.0 m, inclined of 30° with 10.0 m of free length and 7.0 m of embedment length. 

Calculation will be done according to Classical method considering a fixed earth support. In this case, Prosheet ensures 
global equilibrium horizontal forces as well as global momentum equilibrium using Blum assumption, which consists of 
to assume that null differential pressure level matches with null bending moment level. 

  

Figure 13. Cross-section 
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2.2. Classical method 

     
Figure 14. Project tab (left) and sheet pile tab (right) 

In this project, we aim for a global safety on passive earth pressure of at least 1.50. 

  

Figure 15. Project tab and global safety factor on passive earth pressure 
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Soil definition is given on the following figure: 

 

Figure 16. Soil tab 

Loads definition is given in the following figure: 

  

Figure 17. Loads tab 
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Results tab provides all results we need, in particular: 

 

Figure 18. Results tab (graph) 

 

Figure 19. Results tab (table) 
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Figure 20. Results tab (details) 

 

Null differential pressure level and null bending level is z=13.53m (Blum’s assumption). 

Required embedment to ensure global wall equilibrium with global safety on passive earth pressure equal to 1.50 is 
11.32 m, that is bottom level at z = 6.68 m. Required counter-passive earth reaction is 775.2 kN/m to ensure global 
equilibrium. An overlength should be considered to ensure that counter-passive reaction is mobilized. 

Finally, vertical resultant force is downwards (positive value) so vertical equilibrium is coherent. Bearing capacity has 
to be checked with 282.0 kN/m at the bottom level of the sheet pile wall. 
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3. Head wall and anchor wall system 

3.1. Description 

This example shows a head wall and anchor wall system in a multilayer soil. An excavation is planned on the front side 
of the wall over a height of 16.0 m. Top level of the sheet pile is considered at 30.0 m, so excavation level is at 14.0 m. 
The water table is assumed to be very deep in relation to the project. Uniform permanent load (20 kPa) must be taken 
into account only at the top level of the head wall back side. AZ 52-700 section has been chosen in the design for the 
head wall and AZ 32-750 for the anchor wall, separated by 21 m. The tie rods are inclined between levels 26.0 m (at 
the head wall) and 25.0 m (at the anchor wall). 

Calculation will be done according to Eurocode method (approach 2*) considering a free earth support for the head 
wall as well as anchor wall. 

 

Figure 21. Cross section 
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3.2. Eurocode method 

      

Figure 22. Project tab and partial safety factors 

 

  

Figure 23. Sheet pile tab (head wall on the left and anchor wall on the right) 
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Figure 24. Soil tab (head wall) 

 

 
Figure 25. Soil tab (anchor wall) 

 

 
Figure 26. Loads tab 
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Figure 27. ULS results (graphs for head wall) 

 

 

Figure 28. ULS results (graphs for anchor wall) 
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Figure 29. ULS results (details for head wall) 

Head wall 

Required embedment to ensure global wall equilibrium is 9.15 m, that is bottom level at z = 4.85 m. Anchor reaction is 
987.4 kN/m (ULS design value). 

According to Eurocode (NF P94-282), Prosheet has performed Kranz check automatically considered C level at the 
bottom level of the anchor wall. Reference effort (design value) is 987.4 kN/m (anchor reaction), which is less than 
1031.2 kN/m (destabilizing effort, design value). 

Finally, vertical resultant force is downwards (positive value) so vertical equilibrium is coherent. Bearing capacity must 
be checked with 361.5 kN/m at the bottom level of the sheet pile wall. 
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Figure 30. ULS results (details for anchor wall) 

 

Anchor wall 

Input anchor reaction is 987.4 kN/m (ULS design value). Initially, anchor level was defined at 25.00 m. After calculation, 
anchor level has been recalculated to ensure momentum equilibrium, that is zA1 = 23.37 m . 

Required embedment to ensure global wall equilibrium is 7.60 m that is bottom level at z = 20.40 m. 

Finally, vertical resultant force is downwards (positive value) so vertical equilibrium is coherent. Bearing capacity must 
be checked with 9.8 kN/m at the bottom level of the sheet pile wall. 
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