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Flood defense wall design

Overturning - The material being retained creates a force 
(moment) that causes toppling of the wall.  The weight of 
a gravity retaining wall resists this moment.

Bearing capacity - The weight of the wall and earth is 
supported by the base. The ground bearing capacity 
needs to be checked to ensure any settlement is within 
limits.

Sliding - The material being retained creates a horizontal 
force that can cause the retaining wall to slide. This is 
resisted by the friction between the wall and earth 
beneath and the embedment of the wall.

Stability - The earth around the wall requires adequate 
strength to avoid an overall slip failure.

Shear - The blocks can shear at the base or between 
courses. We introduce a kicker at the base and 
interlocking buttons to resist these forces

Seepage - Water seeping underneath the foundation

Piping - When seeping become faster and flowing this 
then becomes piping that can cause the wall to slide and 
rotate. The solution is to build a cut off. This is an 
extended to, see the sketches on the next page.



Flood wall design and build process

1. Planning
2. Design
3. Construction



Floodwall planning

The planning phase

• Obtaining local flood maps, a Google Earth map and spot levels will help determine the wall's layout and height. 
• Carry out a soil investigation and record the findings. 
• Carry out a utility search to find the location of all underground services, including gas, electric, telephone, and 

internet cables.
• Carry out a manhole survey to find the depth and location of all foul and surface water drains.
• Draw a plan for the wall, including dimensions, openings, services and ground levels.
• Design the foundation for depth and type using the soil and wall height data.
• Create a fully priced bill of quantities to give an accurate budget using the foundation and wall plan. 
• Create a design brief for the structural engineer by pulling all the relevant information into a file.
• Use the soil investigation data to design the sump pump sizes and layout.
• Ensure the finance is in place including any grants that may be available before starting the construction phase.



Soil Investigation

Drill our a 150mm diameter hole using a hand auger to a depth of 1m

Take samples of soil measuring the depth of any soil type change

Take photographs of the soil

Take a sample of soil and squeeze it in your hand and describe what happens and take a photograph.

Soil Investigation

Soil field testing



Soil field test to obtain ground bearing pressure



5.5 hours to drain

1 minute to drain

Porosity Test

Fill the hole with water and leave for 
ten minutes. Fill the hole again and 
note the time. 

Describe what happens over the next 
few hours.

If water remains in the hole, what 
depth is the water when it became 
stable.

If the water drained away, how long did 
it take to drain away?

We will use this information for the 
pump design

A simple porosity test



Site survey to obtain ground levels



Stepped foundation to suit ground levels
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Ref Level height

1 6.30 0.90

2 6.76 0.44

3 6.90 0.30

4 6.85 0.35

5 6.92 0.28

6 6.40 0.80

7 6.45 0.75

8 5.71 1.49

9 6.00 1.2

10 6.34 0.86

Top of wall level 7.2
0.5% change of happening in one year



Foundation in clay soil

Wet side on bank of 
excavated spoil

Foundation in sand/gravel 
soil

Dry side on bank of 
excavated spoil

Foundation in 
sand/gravel soil

Wet side on flat surface

Glass wall type when a 
view is required

Concept foundation types

Some flood wall foundation types



Budget for finance

Bill of quantities and cost planning tool



Structural designs with specification

Structural design phase

The structural engineer will design the wall and deliver a structural report, calculations, and drawing 
showing the section through the wall, together with a specification.



Construction project management

Construction and project management phase

• Adjust the bill of quantities using the structural engineer's design.
• Create working drawings for site construction
• To place orders, create a shopping list that includes the steel reinforcement bar schedule, 

reinforcement spaces and blocks, concrete mixes with quantities, and the stepoc block quantities.
• Produce a tender document to go out to tender to obtain competitive prices to build the wall.
• Check the tender prices to ensure the right contractor is selected for the best value.
• Create a time plan bar chart for buying and on-site production to build the wall.
• Monitor on-site works to check the work is being carried out to the structural engineer's 

specifications.
• Value the work to pay the contractor the correct value without overpaying.



Pixham house featured on the BBC newsFlooding before the flood wall

Case Study

Nick Lupton – Pixham House



Flood map



Excavation, reinforced steel, pouring concrete



Laying first course of blocks and stepped foundation



Some features of the flood wall



Flood Map

James Fisher – Worlds End



Stepoc 200 Retaining Wall Units
Filled with C32/40 Concrete,

S4 Slump & 10mm Max Aggregate Size
Vertical - 10mm dia bars @200mm c/c

Horizontal - 8mm dia bars @225mm c/c

Existing Soil
Assumed to be firm clay

C28/35 Concrete Foundation
A393 mesh top and bottom
50mm cover top & bottom
50mm Blinding Layer

Waterproofing (If Required)
Koster KSK SY15

Self adhesive waterproofing membrane
Installed as per manufacturer's instructions

Well Compacted Granular Fill
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Details Drawing

Site survey and structural design



Steel reinforcement, and pumping concrete



Laying the first layer of blocks



Wall ready for the core concrete



The Next Step

• Tell us about your project.
• We are here to support you.

Bob Evans

Flood defence
retaining walls


