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Calculation package for the Retaining wall



1                Introduction

1.1       Instructions

2                Construction works
All the construction works must be done by experienced builder or contractor. 

 If the builder/contractor has any queries regarding the above-mentioned works during the installation 
 installation process, please contact me.
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2 Melrose Houses

In accordance with instructions received from the client I have carried out a Structural calculations for 
the Retaining wall (Base only) at

As there is no ground investigation I use the worst case GBP=100kN/m2.  The minimum 
reinforcement cover in the concrete base should be 40mm.  The concrete for the Retaining wall is 
C40. Movement joints must be provided at a maximum of 6m space with a maximum 3m from a 
corner or change of direction, They must commence at concrete foundation level and continue 
through the coping courses.The backfill material must be granular type to relieve hydrostatic 
pressure.A min surcharge of 1.5KN/m2 has been considered for soil.



Retaining wall details (from manufacturer - Elite Precast Concrete)
Note: Density of soil is considered as 1800 KN/m3 instead of 1200 mentioned by manufacturer, however, 

the actual soil level is flat instead of angled and bearing pressure is 100 instead of 80
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Retaining wall Base Details
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MASTERKEY : RETAINING WALL DESIGN TO BS 8002 : 1994, BS EN 

1996-1-1:2005 AND BS 8110 : 1997 

Basic RC Retaining Wall 

Reinforced Masonry Cavity Filled Retaining Wall with Reinforced 
Concrete  Base 

Summary of Design Data 
Notes All dimensions are in mm and all forces are per metre run  

Material Densities (kN/m³) Soil 18.00, Concrete 24.00, Masonry 20.00   
Concrete grade fcu 40 N/mm², Permissible tensile stress 0.250 N/mm²  
Concrete covers (mm) Cavity inner cover 30 mm, Cavity outer cover 60 mm, Base cover 50 mm 

Reinforcement design fy 460 N/mm², fyb 460 N/mm² designed to BS 8110: 1997  
Surcharge and Water Table Surcharge 10.00 kN/m², Fully drained   
Unplanned excavation depth Front of wall 350 mm   
† The Engineer must satisfy him/herself to the reinforcement detailing requirements of the relevant codes of practice 

Soil Properties 
Soil bearing pressure Allowable pressure @ front 75.00 kN/m², @ back 75.00 kN/m²  
Back Soil Friction and Cohesion Φ = Atn(Tan(30)/1.2) = 25.69°   

Base Friction and Cohesion δ = Atn(0.75xTan(Atn(Tan(30)/1.2))) = 19.84°, c = 0.75x25/1.5 = 12.5 kN/m² 
Front Soil Friction and Cohesion Φ = Atn(Tan(30)/1.2) = 25.69°, c = 25/1.5 = 16.667 kN/m²  

Loading Cases 
GSoil - Soil Self Weight, GWall - Wall & Base Self Weight, FvHeel - Vertical Loads over Heel,   
Pa - Active Earth Pressure, Psurcharge - Earth pressure from surcharge, Pp - Passive Earth Pressure,   
Pa(nib) - Nib Passive Earth Pressure, Pp(nib) - Nib Active Earth Pressure   

Case 1: Geotechnical Design 1.00 GSoil+1.00 GWall+1.00 FvHeel+1.00 Pa+1.00 Psurcharge+1.00 Pp 
Case 2: Structural Ultimate Design 1.40 GSoil+1.40 GWall+1.60 FvHeel+1.00 Pa+1.00 Psurcharge+1.00 Pp+ 
 1.00 Pa(nib)+1.00 Pp(nib)   

Geotechnical Design 
Wall Stability - Virtual Back Pressure 

Case 1 Overturning/Stabilising 62.397/253.470 0.246 OK 

Wall Sliding - Virtual Back Pressure 
Fx/(RxFriction + RxPassive) 56.209/(92.135+78.569) 0.329 OK 

Soil Pressure 
Virtual Back (No uplift) Max(59.092/75, 46.806/75) kN/m² 0.788 OK 
Wall Back (No uplift) Max(63.345/75, 42.553/75) kN/m² 0.845 OK 

Structural Design 
Outer Leaf Details 

Partial Safety Factor (γmc/γmf) Units Category II, Execution Control Class 2 3/2.7 Table NA.1 
Material Concrete blocks, γ=20 kN/m³   

Units and Mortar Strength 10.4 N/mm², Mortar designation M12/(i)   
Blocks Ratio Unit height=215, Least horizontal dimensions=102.5 2.10  
Compressive Strength (fk) Group 1 7.8 N/mm² Table NA.6 
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MASTERKEY : RETAINING WALL DESIGN TO BS 8002 : 1994, BS EN 

1996-1-1:2005 AND BS 8110 : 1997 

Basic RC Retaining Wall 

Reinforced Masonry Cavity Filled Retaining Wall with Reinforced 
Concrete  Base 

Summary of Design Data 
Notes All dimensions are in mm and all forces are per metre run  

Material Densities (kN/m³) Soil 18.00, Concrete 24.00, Masonry 20.00   
Concrete grade fcu 40 N/mm², Permissible tensile stress 0.250 N/mm²  
Concrete covers (mm) Cavity inner cover 30 mm, Cavity outer cover 60 mm, Base cover 50 mm 

Reinforcement design fy 460 N/mm², fyb 460 N/mm² designed to BS 8110: 1997  
Surcharge and Water Table Surcharge 10.00 kN/m², Fully drained   
Unplanned excavation depth Front of wall 350 mm   
† The Engineer must satisfy him/herself to the reinforcement detailing requirements of the relevant codes of practice 

Soil Properties 
Soil bearing pressure Allowable pressure @ front 75.00 kN/m², @ back 75.00 kN/m²  
Back Soil Friction and Cohesion Φ = Atn(Tan(30)/1.2) = 25.69°   

Base Friction and Cohesion δ = Atn(0.75xTan(Atn(Tan(30)/1.2))) = 19.84°, c = 0.75x25/1.5 = 12.5 kN/m² 
Front Soil Friction and Cohesion Φ = Atn(Tan(30)/1.2) = 25.69°, c = 25/1.5 = 16.667 kN/m²  

Loading Cases 
GSoil - Soil Self Weight, GWall - Wall & Base Self Weight, FvHeel - Vertical Loads over Heel,   
Pa - Active Earth Pressure, Psurcharge - Earth pressure from surcharge, Pp - Passive Earth Pressure,   
Pa(nib) - Nib Passive Earth Pressure, Pp(nib) - Nib Active Earth Pressure   

Case 1: Geotechnical Design 1.00 GSoil+1.00 GWall+1.00 FvHeel+1.00 Pa+1.00 Psurcharge+1.00 Pp 
Case 2: Structural Ultimate Design 1.40 GSoil+1.40 GWall+1.60 FvHeel+1.00 Pa+1.00 Psurcharge+1.00 Pp+ 
 1.00 Pa(nib)+1.00 Pp(nib)   

Geotechnical Design 
Wall Stability - Virtual Back Pressure 

Case 1 Overturning/Stabilising 62.397/253.470 0.246 OK 

Wall Sliding - Virtual Back Pressure 
Fx/(RxFriction + RxPassive) 56.209/(92.135+78.569) 0.329 OK 

Soil Pressure 
Virtual Back (No uplift) Max(59.092/75, 46.806/75) kN/m² 0.788 OK 
Wall Back (No uplift) Max(63.345/75, 42.553/75) kN/m² 0.845 OK 

Structural Design 
Outer Leaf Details 

Partial Safety Factor (γmc/γmf) Units Category II, Execution Control Class 2 3/2.7 Table NA.1 
Material Concrete blocks, γ=20 kN/m³   

Units and Mortar Strength 10.4 N/mm², Mortar designation M12/(i)   
Blocks Ratio Unit height=215, Least horizontal dimensions=102.5 2.10  
Compressive Strength (fk) Group 1 7.8 N/mm² Table NA.6 

Note: Please note that the calculations provided above to be considered
for the base of the retaining wall. Retaining wall to be assembled based
on manufacturer's guidelines.





Manufacturer (Elite Precast) Drawing



1. Handling

� Unit Volume / Weight

Unit Ref : BL2
Volume : 0.321 m³
Weight : 750 kg

� Weight is based on 2,350 kg/m³

� Lifting system is by means of a 170mm long spherical
pin anchor rated at 2.5 tonnes with a safety factor of 3.

� Lifting is achieved by use of a 2.5t rated pin anchor ring
clutch or combination ring clutch only and should
comply with the Lifting Operation & Lifting Equipment
Regulations 1998 (LOLER).

� Lifting Pin Characteristics

Anchor Type : T-025-0170
Anchor Length : 170mm
dia : 14mm
Foot dia : 35mm
Load Class : 2.5 tonnes

IMPORTANT NOTE :
Prior to lifting older / pre-used blocks, check the lifting
pin for wear / corrosion and check the block for cracks.
If the block is cracked or the pin is worn, it could fail
when lifting.

2. Concrete

� Characteristic 28 day cube strength = 50 N/mm² min.
� Concrete is Class A1 Fire Resistant in accordance with

clause 4.3.4.4 of EN 13369

3. Manufacture

� Manufactured to : BS EN 13369 : 2013
� Tolerances to : BS EN 13670 : 2009

4. Physical & Chemical Properties

� Appearance : Grey in Colour
� Other Chemical Properties : Not Applicable

5. Design

� Design Life : >100 years

6. Manufacture Tolerances

� Length ±5mm
� Width ±5mm
� Height ±5mm

APPDRNREASON FOR ISSUEDATEREV

CTC RMDTitle block & notes updated.B 18.01.23
CTCDRN CHKD DATE 23-06-16

Duo™ Interlocking Concrete Block
1200mm x 600mm x 450mm (Male / Female Interlocks)

Elite Product Code : BL2

RMD A4SIZE SCALE DRG REV1:15 BEPC-DUO-002

TITLE

EPC-DUO-002_B - 1200 x 600 x 450 (BL2) August 17, 2023

ELITE PRECAST CONCRETE LTD
HALESFIELD 9, TELFORD
SHROPSHIRE TF7 4QW
www.eliteprecast.co.uk
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ø74mm dia semi-spherical recess in the gravitational centre
of the block for the pin anchor.
(pin anchor is rated to 2.5 tonnes with a safety factor of 3).

Male
Connector.

Female
Recess.


