
T-shaped Gravity Wall Design - EN 1997

Figure 1 : T-shaped gravity wall with notation 

This document shows the example of T-shaped wall design calculation according to Eurocode 7.
The design situation is based on Eurocode 7: Geotechnical Design Worked examples ANNEX A.4
and involves T-shaped gravity wall with that is required to support granular fill. The ground and
the fill are both dry.

References:
 - Eurocode 7: Geotechnical Design Worked examples

 - EN 1997



1. Design Parameters and Conditions

Width wall heel

Retained height

Overall breadth

Base thickness

Toe width

Characteristic weight density

Variable surcharge

Angle to the horizontal

Weight density of reinforced
concrete

K K

Thickness of wall stem

Height of fill about wall heel

Height of wall about wall heel
include thickness of base

Depth of base of footing

Cohesion intercept

Angle of shearing resistance
in terms of effective stress

Geometry

Support granular fill

Others



2.  Verification of Drained Strength (Geotechnical Limit State)

Use DA1 : Design Approach 1

2-1. Material Properties

2-2. Actions

Partial factors ( [ M1, M2  ] )

Angle of shearing resistance
Effective cohesion

Design angle of shearing resistance

Design effective cohesion

Characteristic self-weight of wall (Permanent action)

Partial factors ( [ A1, A2  ] )

Permanent, Unfavorable

Variable, Unfavorable

Combination 1 : A1, M1, R1
Combination 2 : A2, M2, R1 



wall stem

wall base

K
K K

K

K

K K

Characteristic self-weight of wall (Permanent action)

Characteristic total self-weight of wall

Characteristic total self-weight of backfill

Characteristic total self-weight of wall and backfill

Characteristic surcharge (variable)

Design active earth pressure coefficient

Equivalent coefficient to calculate horizontal thrust



K

K

Design thrust from earth pressure on back of virtual plane

From ground

From surcharge

Total

Horizontal design thrust

Vertical(normal) design weight and thrust



From ground K

K

K
K

K

2-3. Moments at Wall Toe - Bearing Design Situation

Partial factors ( same value for both A1 and A2 )

Permanent, favorable

Design overturning moments at wall toe

From surcharge

Total

Design restoring moments at wall toe

From wall stem

From wall base

From backfill

From surcharge



K

e K

K e

e

K

Total

Line of action of resultant force

Eccentricity of actions from center line of base

Effective width of base

2-4. Bearing resistance

Design bearing capacity factors

Shape factors (for an infinity long footing)

Inclination factors (for an infinity long footing)



K

Total

Inclination factors (for an infinity long footing)

Design bearing resistance

From overburden

From body-mass

Characteristic bearing resistance

Partial factors (R1)

Bearing



3.  Verifications 

3-1. Verification of resistance to sliding

(ignoring adhesion, as required by EN 1997-1 exp 6.3 a)

R

Partial factors (R1)

Sliding

Interface friction angle

Design sliding resistance

Overdesign factor

Calculation

Check

Degree of utilization

Calculation

Check



3-2. Verification of Bearing Resistance

Design bearing resistance

Design bearing force

Overdesign factor

Calculation

Check

Degree of utilization

Calculation

Check


