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Reinforced Aggregate Matrix WALL
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Ramwall Input Data


Stepped Front Face Wall Configuration

Wall Height
H
=
1
m

Wall Base Angle
b
=
1
o

Porosity of Ramwall

=
1

Backfill Specific Density
r
=
1
kN/m3
Adhesion to Friction
/
=
1

Angle Ratio

Retained Ground Angle

=
1
o
Effective Cohesion
c
=
1
kN/m2
Effective Friction Angle

=
1
o
Bulk Density

=
1
kN/m3
Surcharge loading
q
=
1
kN/m2
Method Analysis

Conventional Analysis - Safety Factors
SFs
=
1
Sfo
=
1

BS8002 Analysis - Safety & Partial Factors
SFs
=
1
Sfo
=
1
M
=
1

Eurocode EN1997-1 – Partial Factors


Set A1
Set A2

Permanent Actions – Unfavourable G
1
1

Permanent Actions – Favourable G
1
1

Variable Actions – Unfavourable G
1
1

Variable Actions – FavourableG
1
1


Set M1
Set M2

Angle of Friction  applied to tan()
1
1

Effective Cohesion c
1
1

Bulk Density 
1
1


Set R1
Set R2
Set R3

Bearing capacity R;v
1
1
1

Sliding Resistance R;h
1
1
1

Earth Resistance R;e
1
1
1
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Ramwall Design Calculation
Check against Sliding:

Stabilising Force
Fs = (NW + PVA).tan() + c.B

Where NW is the weight of the Ramwall and PVA is the vertical component of the active earth pressure PA
From the Figure on sheet 01, Wall dimensions (unit height = 0.9m, widths quoted in m from top to bottom)


B1 Last unit height = 1 m

Wall properties:
 = 1
r = 1 kN.m-3

NW = BL.r .(1-)
NW = 1 kN/m run

Active earth pressure comprises the earth pressure component and the surcharge component:

Where 



is the active coefficient

Vertical component
PVA = PA.cos(-)
PVA = 1 kN/m run

Stabilising Force
Fs = (Nw + PVA).tan() + c.B
Fs = 1 kN/m run

Destabilising Force
Fds = PHA
Where PHA is the horizontal component of the active earth pressure PA

Horizontal component
PHA = PA.sin(-)
PHA = 1 kN/m run




Fds = 1 kN/m run

The factor of safety against sliding is 
SFs = Fs / Fds
SFs = 1 > 1  therefore OK
Check against Overturning:

Restoring Moment
Mr = MW + MVA
Where

MW = NW.dW 
and 
MVA = PVA.dVA
dW is the distance from the toe of the Ramwall to the centre of gravity and

dVA is the distance from the toe of the Ramwall to the vertical component of active earth pressure.

Taking moments about the toe:
dW = 1 m

Therefore
MW = 1 kNm/m run
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PVA can be split into the surcharge component which acts at the mid point along the rear face and the active earth pressure component which acts at the lower third point along the rear face.  Therefore, the lever arms can be calculated knowing the width of the base and the angle of the rear face of the Ramwall.


MVA = 1 kNm/m run
giving
Mr = 1 kNm/m run

Overturning Moment comprises the horizontal component of the surcharge acting through the mid point of the rear face and the horizontal component of the active earth pressure acting through the lower third point of the rear face as follows:


Mo = 1 kNm/m run

The factor of safety against overturning is 
SFo = Mr / Mo
SFo = 1 > 1  therefore OK
Bearing Pressure:

The maximum bearing pressures exerted by the Ramwall on the foundation can be calculated as follows:






ebc = 1 m

As ebc is greater than B/6 then part of the base is in tension so then the maximum bearing capacity is obtained by

As ebc is less than B/6 the base is in compression so then the maximum bearing capacity is obtained by





Pf = 1 kN/m2 m run

For stability the maximum bearing pressure given above must not exceed the allowable bearing capacity of the foundation.  Standard bearing capacity analyses can be used to obtain the allowable bearing capacity.

Check on Internal Stresses:

The stresses acting in the reinforcement must not exceed the allowable stress of the steel.  The stresses in the reinforcement can be calculated using the Normal loads and Bending Moments acting within the Ramwall.  Assuming a standard 0.9m high Ramwall unit constructed using 6mm diameter welded wire fabric, the area of reinforcement:


ar = 0.0014 m2
Hunit = 0.9 m

The maximum stress developed in the wall taking into consideration the forces acting within the Ramwall can be obtained assuming a Meyerhof distribution. Where e the eccentricity of N from the section centre can be assumed to be equal to ebc above.






max = 1 kN/m2 m run

The stress in the reinforcement can be calculated from (assuming ko = 0.426 for the backfill material):






r = 1 kN/m2 m run

For high tensile welded wire fabric:
t = 420000 kN/m2 m run

Therefore the stresses in the Ramwall are within the allowable stress in the steel.

Ramwall Design Calculation
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