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PRACTICAL NUMERICAL MODELLING FOR 

VERY HIGH REINFORCED EARTH WALLS

1. Introduction

ÅMountainous region in UAE

ÅDevelopment of 10-lane, 45km motorway 

linking Dubai with Fujairah

ÅMulti-tiered geogrid reinforced earth (RE) 

walls

ÅHighest wall being 60m

ÅIndependent geotechnical study of 

structural behaviour and serviceability limit 

state

2. Methodology

ÅStage 1 - Review of relevant 

published literature and preliminary 

numerical analyses of a single tier 

of wall to be constructed

ÅStage 2 ïSensitivity analyses of an 

existing 18m high RE wall to identify 

key model parameters to match 

observed wall displacements

ÅStage 3 ïFinite difference 

analysis of three-tier section of 

wall (60m high) using the 
parameters identified from Stage 2

3. Results

D. M. Tonks, A. Mar, D. Gorman Coffey Geotechnics Ltd. C. Jenner Tensar Ltd.

4. Conclusions & Further Studies

ÅPractical numerical modelling ïHas led to an improved understanding of the performance of high RE tiered walls

ÅGeogridïHigh óQCô stiffness rather than lower ó2 monthô values reduced predicted movements from c.150 to 60mm

ÅBackfillïLow movements imply high dilatancy and peak strengths being mobilised due to geogrid reinforcement

ÅImproved understanding required of various design and construction aspects ï

For example, the effect of compaction on field behaviour and how this can be reliably modelled
ÅProgress required ïIn high quality testing of backfill material and modelling

ÅStage 2 ïDibba Road, 18m high
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Computed movements 

sensitive to:

ÅBackfill friction angle

ÅBackfill dilation angle

ÅGeogrid stiffness (not sensitive 
to backfill stiffness)

Sensitivity Analysis Matrix

Construction StageFacing block 

horizontal 

displacement 

(mm)

Facing block 

vertical 

displacement 

(mm)

T1 T2 T3 T1 T2 T3

T1 constructed 17.5 - - 7.5 - -

T2 constructed 40 60 - 10 60 -

T3 constructed 60 90 60 20 80 80

Computed Deformed Shape (Exaggerated Scale)

Geogrid Force vs. Height Above Tier Base ïEnd of Construction of Tier 3

Predicted Peak Horizontal and Vertical Wall Movements

ÅStage 3 ïDubai-Fujairah, 60m high
Tier RE580 RE565 RE560 RE540 Grids

Force 
Available

T3 13x64 - 25x41 5x30 43 No. 2.0 MN/m

T2 13x64 - 24x41 4x30 41 No. 2.0 MN/m

T1 48x64 30x44 - - 78 No. 4.6 MN/m

Total: 162 No. 8.6 MN/m

Geogrid Reinforcement Layout

Maximum Horizontal Displacements with Higher óQCô Geogrid 

Stiffness (Relationship with Backfill Strength)

Geogrid Force Distribution with Higher óQCô Stiffness ï3m above toeMaximum Vertical Displacements with Higher óQCô Geogrid Stiffness 

(Relationship with Backfill Strength)

Horizontal Displacement Contours with Higher óQCô Geogrid 

Stiffness, 50 Friction Angle and 20 Dilation Angle

Increasing Angle of Dilation

Increasing Angle of Dilation

Increasing angle of friction and dilation


