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The devil is in the detail
Dr Andrew Bond (Geocentrix)
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Verification of GEO/STR limit states
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Design Approach 1 – Combination 1
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Design Approach 1 – Combination 2
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Gravity wall retaining dry soil

Retaining wall
H = 2m

Backfill
γk = 20 kN/m3

φk = 30°

Characteristic thrust
Pak = 13.3 kN/m

Design thrust
Pad = γG Pak

γG = 1.35
Pad = 18 kN/m

γG = 1.35

Gravity wall retaining wet soil
Retaining wall

H = 2m

Backfill
γk = 20 kN/m3

φk = 30°

Water
γw = 10 kN/m3

Characteristic thrust
P’ak = 11.7 kN/m
Uk = 5.0 kN/m

Design thrust
Pad = γG (P’ak + Uk)
γG = 1.35
Pad = 22.5 kN/m

γG = 1.35
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Partial factor or safety margin?

Design values of ground-water pressures 
may be derived either by applying partial 

factors to characteristic water pressures or 
by applying a safety margin to the 

characteristic water level

EN 1997-1 §2.4.6.1(8)

Gravity wall retaining wet soil (revisited)
Retaining wall

H = 2m

Backfill
γk = 20 kN/m3

φk = 30°

Water
γw = 10 kN/m3

Characteristic thrust
P’ak = 11.7 kN/m
Uk = 5.0 kN/m

Design thrust
Pad = γG x P’ak + Uak

γG = 1.35
Pad = 20.8 kN/m

γG = 1.35
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Ground water at ground level?

Unless the adequacy of the drainage system 
can be demonstrated and its maintenance 
ensured, the design ground-water table 

should be taken as the maximum possible 
level, which may be the ground surface

EN 1997-1 §2.4.6.1(11)

Flooded wall – factored
Retaining wall

H = 2m

Backfill
γk = 20 kN/m3

φk = 30°

Water
γw = 10 kN/m3

Characteristic thrust
P’ak = 6.7 kN/m
Uk = 20.0 kN/m

Design thrust
Pad = γG (P’ak + Uk)
γG = 1.35
Pad = 36 kN/mγG = 1.35
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Flooded wall – unfactored
Retaining wall

H = 2m

Backfill
γk = 20 kN/m3

φk = 30°

Water
γw = 10 kN/m3

Characteristic thrust
P’ak = 6.7 kN/m
Uk = 20.0 kN/m

Design thrust
Pad = γG P’ak + Uk

γG = 1.35
Pad = 29 kN/mγG = 1.35

24%

8%

0%

Difference 
in result

UnfactoredFactored by 
γG = 1.35

1.091.35At ground 
surface

1.251.35At mid-
height

1.351.35None

Equivalent global factor 
(Pad/Pak), with water 
pressure…

Water 
table
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ERTC10 – Evaluation of  Eurocode 7

International 
Workshop held in 
Dublin in 2005
Worked examples

2 x pad foundations
2 x pile foundations
Gravity retaining wall
Embedded retaining wall
Anchored retaining wall
Uplift of deep basement
Failure by hydraulic 
heave
Road embankment on 
soft clay

Scatter in solutions
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Scatter in submitted solutions is as much as ±51%
Scatter between Model Solutions for each Design 
Approach is ±10%
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Conclusions

Small differences between Design Approaches
Divergence in submitted results due to:

incorrect interpretation of Eurocode 7
ambiguities in interpretation of Eurocode 7
different calculation models used in different countries
errors in calculations

Need for education and training in “correct” use of 
Eurocode 7
National Annexes may need to select calculation 
model for country
Need for wider range of model solutions to check 
sensitivity of designs to various assumptions

‘Decoding the Eurocodes’ blog
For a limited period, 
you can download this 
presentation from my 
‘Decoding the 
Eurocodes’ blog

Blog started May 2006
Aim to post articles 
monthly

www.eurocode7.com


