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Introduction & Project Info 

This report details the design of a Redi-Rock type retaining wall for a project at Blue Hills 
Estate Farm, Birkenshaw for client Countryside Partnerships. This report includes the results 
and a summary of the technical calculations, an overview of the proposed design and any 
limitations and assumptions made. 

Construction Sequence 

The retained soils will be cut back to a temporary stable slope as determined by the 
Contractor. The foundations will be poured, Redi-Rock units will be installed onto the 
foundations.  

Proposed Retaining Wall System 

The retaining wall system proposed is a proprietory system called Redi-Rock. These 
concrete blocks have been designed to lock together to form a retaining wall face with 41mm 
steps at each block, forming a 5 degree slope. The mass of the interlocking concrete blocks 
is sufficient to resist the sliding and overturning forces of the retained material. 

Design Parameters 

The following information provided by the client (Sam Buswell – Countryside Partnerships) 
has been used to determine the correct design parameters; 

• Site Layout Drawings 
• Site Investigation Report 

The design parameters and levels used for the soils have been taken from information 
provided by the client. The following assumptions have been made; 

• The Site Investigation Report shows one borehole in the vicinity of the proposed wall, 
WS09. This borehole shows that the proposed base of the new wall will likely be 
founded in firm-stiff clay of intermediate to high plasticity. This material has been 
assumed to extend a reasonable depth below the level of the proposed foundations.  

• Note the higher section of the wall is assumed to be founded in the stiffer clay material 
as indicated in the SI report. Since this is based on one borehole only care must be 
taken during construction that this is accurate. If this found to be inaccurate during 
construction, an alteration to the design will be necessary.  

• All soil design parameters have been taken as reasonably conservative values based 
on typical firm and stiff clay soils.  

• Bearing capacity at the base of the higher sections of wall has been taken as 
>150kN/m2 based on the SPT values of >20 at this depth. If this is found to be 
inaccurate during construction, an alteration to the design will be necessary 



Countryside Partnerships – Redi-Rock Wall Design – May 2023 
 

 

 
CivilWeb Consulting Engineers Limited 
www.CivilWeb-Spreadsheets.com 
 

 

 

• A perforated drain should be installed to the rear of the wall to allow any trapped water 
to escape without allowing any hydrostatic pressures to develop. 

• Surcharges of 5.0kN/m2 have been allowed for on the top of the retaining wall. This is 
deemed to be conservative for the location as the area on top of the wall will not be 
accessible by vehicles and will be garden/soft landscaping.  

• It is assumed that the slope is generally stable. No assessment has been made of the 
global stability of the slope and wall system.  

• Note that cranes, heavy plant and equipment must not be placed immediately behind 
the wall either during or after construction of the wall.  

If any of the above details are found to be incorrect, the construction of the wall must cease 
and the design re-evaluated. 

Redi-Rock Wall Design 

The design of the retaining wall was completed using GEO5 Redi-Rock Wall Design 
software. All calculations are completed in accordance with BS EN 1997, BS EN 1993, BS 
EN 1996 and other relevant UK and European standards.  

The results of this analysis are presented in the table below; 

Retained 
Height (m) Required Foundation 

up to 3.10 
1900mm wide x 

200mm deep  
(Sub-Base) 

 

Full details of the design calculations are presented in Annex A. 
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[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

Analysis of Redi Rock wall
Input data
Task :
Part :
Description :
Customer :
Author :
Date :
Project number :

Redi-Rock Wall Design
Blue Hills Estate Farm
3.10m Height
Countryside Partnerships
SW
24/10/2023
0121-265

Settings
United Kingdom - EN 1997

Wall analysis
Verification methodology :
Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :
Shape of earth wedge :
Allowable eccentricity :
Internal stability :
Reduction coeff. of contact first block - base :
Design approach :

according to EN 1997
Coulomb
Caquot-Kerisel
Mononobe-Okabe
Calculate as skew
0.333
Standard - straight slip surface
1.00
1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Permanent actions :
Variable actions :
Water load :

γG =
γQ =
γw =

Combination 1
Unfavourable

1.35
1.50
1.35

[–]
[–]
[–]

Favourable
1.00
0.00

[–]
[–]

Combination 2
Unfavourable

1.00
1.30
1.00

[–]
[–]
[–]

Favourable
1.00
0.00

[–]
[–]

Partial factors for soil parameters (M)
Permanent design situation

Partial factor on internal friction :
Partial factor on effective cohesion :
Partial factor on undrained shear strength :
Partial factor on Poisson's ratio :

γϕ =
γc =

γcu =
γv =

Combination 1
1.00
1.00
1.00
1.00

[–]
[–]
[–]
[–]

Combination 2
1.25
1.25
1.40
1.00

[–]
[–]
[–]
[–]

Partial factors for variable actions
Permanent design situation

Factor for combination value :
Factor for frequent value :
Factor for quasi-permanent value :

ψ0 =
ψ1 =
ψ2 =

0.70
0.50
0.30

[–]
[–]
[–]

Blocks

No. Description Height
h [mm]

Width
w [mm]

Unit weight
γ [kN/m3]

1
2
3
4

Block 28
Block 41
Block 60
Top block 24 straight

457.2
457.2
457.2
457.2

711.2
1028.7
1524.0

609.6

18.85
18.85
20.42
16.97



CivilWeb Consulting Engineers Ltd
SW

Redi-Rock Wall Design
Blue Hills Estate Farm

2
[Redi-Rock - Redi-Rock Wall + (32 bit) | version 5.2023.46.0 | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

No. Description Height
h [mm]

Width
w [mm]

Unit weight
γ [kN/m3]

5
6
7
8
9

10
11
12
13

Planter 41
Planter 60
Top block 28
Top block 41
Top block 24 straight garden
Block R-5236 HC
Block R-7236 HC
Block R-9636 HC
Block R-41 HC

457.2
457.2
457.2
457.2
457.2
914.4
914.4
914.4
457.2

1028.7
1524.0

711.2
1028.7

609.6
1320.8
1828.8
2438.4
1028.7

18.85
17.59
18.85
18.85
12.57
17.28
17.28
17.28
17.28

No. Description
Min. shear
strength

Fmin [kN/m]

Max. shear
strength

Fmax [kN/m]

Friction

f [°]
1
2
3
4
5
6
7
8
9

10
11
12
13

Block 28
Block 41
Block 60
Top block 24 straight
Planter 41
Planter 60
Top block 28
Top block 41
Top block 24 straight garden
Block R-5236 HC
Block R-7236 HC
Block R-9636 HC
Block R-41 HC

88.45
88.45
88.45
88.45
88.45
88.45
88.45
88.45
88.45
66.40
66.40
66.40
78.19

164.56
164.56
164.56
164.56
164.56
164.56
164.56
164.56
164.56
175.13
175.13
175.13
188.35

44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
37.00

Setbacks

No. Setback
s [mm]

1
2
3
4
5

0.254
9.525

41.275
238.125
422.275

Geometry
No.

group Description Count Setback
s [mm]

1
2
3
4

Block 60
Block 41
Block 28
Top block 28

3
3
1
1

41.3
41.3
41.3

-
Base
Geometry
Upper setback
Lower setback
Height

a1
a2
h

=
=
=

0.20
0.20
0.20

m
m
m
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Width b = 1.90 m
Material
Soil creating foundation - Granular Fill
Basic soil parameters

No. Name Pattern
φef
[°]

cef
[kPa]

γ
[kN/m3]

γsu
[kN/m3]

δ
[°]

1

2

3

Granular Fill

Clay with high or very high plasticity
(CH, CV, CE), firm consistency
Clay with high or very high plasticity
(CH, CV, CE), very stiff consistency,
Sr > 0.8

38.50

15.00

15.00

0.00

5.00

18.00

21.00

20.50

20.50

11.00

10.50

10.50

10.00

10.00

10.00

All soils are considered as cohesionless for at rest pressure analysis.
Soil parameters
Granular Fill
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Saturated unit weight :

γ
effective
φef
cef
δ
γsat

=

=
=
=
=

21.00

38.50
0.00

10.00
21.00

kN/m3

°
kPa
°
kN/m3

 
Clay with high or very high plasticity (CH, CV, CE), firm consistency
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Saturated unit weight :

γ
effective
φef
cef
δ
γsat

=

=
=
=
=

20.50

15.00
5.00

10.00
20.50

kN/m3

°
kPa
°
kN/m3

 
Clay with high or very high plasticity (CH, CV, CE), very stiff consistency, Sr > 0.8
Unit weight :
Stress-state :
Angle of internal friction :
Cohesion of soil :
Angle of friction struc.-soil :
Saturated unit weight :

γ
effective
φef
cef
δ
γsat

=

=
=
=
=

20.50

15.00
18.00
10.00
20.50

kN/m3

°
kPa
°
kN/m3

 
Backfill
Assigned soil : Granular Fill
Slope = 45.00 °
Geological profile and assigned soils

No. Thickness of layert [m]
Depth
z [m] Assigned soil Pattern

1

2

3.10

-

0.00 .. 3.10

3.10 .. ¥

Clay with high or very high plasticity (CH, CV, CE), firm
consistency
Clay with high or very high plasticity (CH, CV, CE), very stiff
consistency, Sr > 0.8
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Terrain profile
Terrain behind the structure is flat.
Depth of terrain below the top of wall h = 0.36 m.
Water influence
Ground water table is located below the structure.
Input surface surcharges

No. Surcharge
new change Action Mag.1

[kN/m2]
Mag.2
[kN/m2]

Ord.x
x [m]

Length
l [m]

Depth
z [m]

1 Yes variable 5.00 on terrain

No. Name
1 Surcharge

Resistance on front face of the structure
Resistance on front face of the structure: at rest
Soil on front face of the structure - Clay with high or very high plasticity (CH, CV, CE), very stiff consistency, Sr >
0.8
Soil thickness in front of structure h = 0.50 m
Terrain in front of structure is flat.
Settings of the stage of construction
Design situation : permanent
Reduction of soil/soil friction angle : do not reduce
Verification No. 1
Pressure at rest on front face of the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

Kr Comment

1
2
3

0.30
0.00
0.20

0.00
89.61(80.00)

0.00

15.00
15.00
15.00

18.00
18.00
18.00

20.50
20.50
20.50

0.741
0.741
0.741

MODIFIED

Pressure at rest distribution on front face of the structure
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1

2

3

0.00
0.30
0.30
0.30
0.30
0.50

0.00
6.15
6.15
6.18
6.18

10.25

0.00
0.00
0.00
0.00
0.00
0.00

0.00
4.56
6.11
6.14
4.58
7.60

0.00
4.56
0.79
0.80
4.58
7.60

0.00
0.00
6.06
6.08
0.00
0.00

Active pressure behind the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

δd
[°]

Ka Comment

1
2
3
4
5
6
7
8

0.07
0.03
0.46
0.53
0.84
1.05
0.13
0.20

0.00
25.75
25.75
-3.44
25.75
-3.44
25.75
25.75

38.50
38.50
38.50
38.50
38.50
38.50
38.50
38.50

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00

10.00
38.50
38.50
10.00
38.50
10.00
38.50
38.50

0.218
0.535
0.535
0.197
0.535
0.197
0.535
0.535
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Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

δd
[°]

Ka Comment

9 0.20 0.00 15.00 18.00 20.50 10.00 0.533
Active pressure distribution behind the structure (without surcharge)
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1

2

3

4

5

6

7

8

9

0.00
0.07
0.07
0.10
0.10
0.55
0.55
1.09
1.09
1.93
1.93
2.97
2.97
3.10
3.10
3.30
3.30
3.50

0.00
1.41
1.41
2.04
2.04

11.64
11.64
22.87
22.87
40.45
40.45
62.44
62.44
65.10
65.10
69.25
69.25
73.35

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.31
0.76
1.09
1.09
6.23
2.29
4.50

12.25
21.66

7.96
12.28
33.43
34.86
34.86
37.08
12.46
14.65

0.00
0.30
0.33
0.47
0.47
2.71
2.27
4.47
5.32
9.41
7.90

12.20
14.52
15.14
15.14
16.11
12.28
14.43

0.00
0.05
0.68
0.98
0.98
5.61
0.26
0.51

11.03
19.51

0.91
1.40

30.11
31.40
31.40
33.40

2.16
2.54

Pressure distribution from surcharge - Surcharge
Point
No.

Depth
[m]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

0.00
0.07
0.07
0.10
0.55
0.55
1.09
1.09
1.93
1.93
2.97
2.97
3.10
3.30
3.30
3.50

1.07
1.07
1.16
1.16
1.16
0.98
0.98
1.16
1.16
0.98
0.98
1.16
1.16
1.16
2.62
2.62

0.19
0.19
2.41
2.41
2.41
0.11
0.11
2.41
2.41
0.11
0.11
2.41
2.41
2.41
0.46
0.46
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Forces acting on construction - combination 1
Name Fhor

[kN/m]
App.Pt.
z [m]

Fvert
[kN/m]

App.Pt.
x [m]

Coeff.
overtur.

Coeff.
sliding

Coeff.
stress

Weight - wall
FF resistance
Weight - earth wedge
Weight - earth wedge
Weight - earth wedge
Active pressure
Surcharge

0.00
-1.89
0.00
0.00
0.00

26.88
4.06

-1.54
-0.17
-0.31
-1.85
-3.10
-1.18
-1.64

88.18
0.01
0.60
3.99
1.40

26.50
4.26

0.94
-0.10
1.79
1.52
1.27
1.70
1.57

1.000
1.000
1.000
1.000
1.000
1.350
1.500

1.000
1.000
1.000
1.000
1.000
1.350
1.500

1.350
1.350
1.350
1.350
1.350
1.350
1.500

Verification of complete wall
Check for overturning stability
Resisting moment
Overturning moment

Mres
Movr

=
=

162.38
52.63

kNm/m
kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force
Active horizontal force

Hres
Hact

=
=

65.51
40.49

kN/m
kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY
Pressure at rest on front face of the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

Kr Comment

1
2
3

0.30
0.00
0.20

0.00
89.61(80.00)

0.00

12.10
12.10
12.10

14.40
14.40
14.40

20.50
20.50
20.50

0.790
0.790
0.790

MODIFIED

Pressure at rest distribution on front face of the structure
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1

2

3

0.00
0.30
0.30
0.30
0.30
0.50

0.00
6.15
6.15
6.18
6.18

10.25

0.00
0.00
0.00
0.00
0.00
0.00

0.00
4.86
6.12
6.14
4.88
8.10

0.00
4.86
0.84
0.85
4.88
8.10

0.00
0.00
6.06
6.08
0.00
0.00

Active pressure behind the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

δd
[°]

Ka Comment

1
2
3
4
5
6
7

0.07
0.03
0.46
0.53
0.84
1.05
0.13

0.00
25.75
25.75
-3.44
25.75
-3.44
25.75

32.47
32.47
32.47
32.47
32.47
32.47
32.47

0.00
0.00
0.00
0.00
0.00
0.00
0.00

21.00
21.00
21.00
21.00
21.00
21.00
21.00

8.43
32.47
32.47

8.43
32.47

8.43
32.47

0.282
0.570
0.570
0.260
0.570
0.260
0.570
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Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

δd
[°]

Ka Comment

8
9

0.20
0.20

25.75
0.00

32.47
12.10

0.00
14.40

21.00
20.50

32.47
8.07

0.570
0.599

Active pressure distribution behind the structure (without surcharge)
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1

2

3

4

5

6

7

8

9

0.00
0.07
0.07
0.10
0.10
0.55
0.55
1.09
1.09
1.93
1.93
2.97
2.97
3.10
3.10
3.30
3.30
3.50

0.00
1.41
1.41
2.04
2.04

11.64
11.64
22.87
22.87
40.45
40.45
62.44
62.44
65.10
65.10
69.25
69.25
73.35

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.40
0.80
1.16
1.16
6.64
3.03
5.94

13.03
23.05
10.51
16.23
35.58
37.10
37.10
39.47
20.51
22.96

0.00
0.39
0.42
0.61
0.61
3.49
3.01
5.92
6.86

12.14
10.47
16.16
18.74
19.54
19.54
20.79
20.31
22.74

0.00
0.06
0.68
0.99
0.99
5.64
0.26
0.52

11.08
19.59

0.91
1.41

30.25
31.54
31.54
33.55

2.88
3.22

Pressure distribution from surcharge - Surcharge
Point
No.

Depth
[m]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

0.00
0.07
0.07
0.10
0.55
0.55
1.09
1.09
1.93
1.93
2.97
2.97
3.10
3.30
3.30
3.50

1.40
1.40
1.50
1.50
1.50
1.29
1.29
1.50
1.50
1.29
1.29
1.50
1.50
1.50
2.96
2.96

0.21
0.21
2.42
2.42
2.42
0.11
0.11
2.42
2.42
0.11
0.11
2.42
2.42
2.42
0.42
0.42
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Forces acting on construction - combination 2
Name Fhor

[kN/m]
App.Pt.
z [m]

Fvert
[kN/m]

App.Pt.
x [m]

Coeff.
overtur.

Coeff.
sliding

Coeff.
stress

Weight - wall
FF resistance
Weight - earth wedge
Weight - earth wedge
Weight - earth wedge
Active pressure
Surcharge

0.00
-2.02
0.00
0.00
0.00

35.97
5.21

-1.54
-0.17
-0.31
-1.85
-3.10
-1.16
-1.66

88.18
0.01
0.60
3.99
1.40

26.76
4.27

0.94
-0.10
1.79
1.52
1.27
1.70
1.57

1.000
1.000
1.000
1.000
1.000
1.000
1.300

1.000
1.000
1.000
1.000
1.000
1.000
1.300

1.000
1.000
1.000
1.000
1.000
1.000
1.300

Verification of complete wall
Check for overturning stability
Resisting moment
Overturning moment

Mres
Movr

=
=

145.80
52.62

kNm/m
kNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force
Active horizontal force

Hres
Hact

=
=

48.33
40.72

kN/m
kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY
Dimensioning No. 1
Pressure at rest on front face of the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

Kr Comment

1 0.30 0.00 15.00 18.00 20.50 0.741
Pressure at rest distribution on front face of the structure
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1 0.00
0.30

0.00
6.15

0.00
0.00

0.00
4.56

0.00
4.56

0.00
0.00

Active pressure behind the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

δd
[°]

Ka Comment

1
2
3
4
5
6
7
8

0.07
0.03
0.46
0.53
0.84
1.17
0.20
0.00

0.00
25.75
25.75
-3.44
25.75
-3.44
-3.44
-3.44

38.50
38.50
38.50
38.50
38.50
38.50
38.50
15.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

18.00

21.00
21.00
21.00
21.00
21.00
21.00
21.00
20.50

10.00
38.50
38.50
10.00
38.50
10.00
10.00
10.00

0.218
0.535
0.535
0.197
0.535
0.197
0.197
0.512
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Active pressure distribution behind the structure (without surcharge)
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1

2

3

4

5

6

7

8

0.00
0.07
0.07
0.10
0.10
0.55
0.55
1.09
1.09
1.93
1.93
3.10
3.10
3.30
3.30
3.30

0.00
1.41
1.41
2.04
2.04

11.64
11.64
22.87
22.87
40.45
40.45
65.10
65.10
69.21
69.21
69.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.31
0.76
1.09
1.09
6.23
2.29
4.50

12.25
21.66

7.96
12.80
12.80
13.61
10.03
10.05

0.00
0.30
0.33
0.47
0.47
2.71
2.27
4.47
5.32
9.41
7.90

12.72
12.72
13.52

9.96
9.98

0.00
0.05
0.68
0.98
0.98
5.61
0.26
0.51

11.03
19.51

0.91
1.46
1.46
1.55
1.14
1.15

Pressure distribution from surcharge - Surcharge
Point
No.

Depth
[m]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1
2
3
4
5
6
7
8
9

10
11
12
13
14

0.00
0.07
0.07
0.10
0.55
0.55
1.09
1.09
1.93
1.93
3.10
3.30
3.30
3.30

1.07
1.07
1.16
1.16
1.16
0.98
0.98
1.16
1.16
0.98
0.98
0.98
2.54
2.54

0.19
0.19
2.41
2.41
2.41
0.11
0.11
2.41
2.41
0.11
0.11
0.11
0.29
0.29

Forces acting on construction - combination 1
Name Fhor

[kN/m]
App.Pt.
z [m]

Fvert
[kN/m]

App.Pt.
x [m]

Coeff.
overtur.

Coeff.
sliding

Coeff.
stress

Weight - wall
FF resistance
Weight - earth wedge
Weight - earth wedge
Active pressure
Surcharge

0.00
-0.68
0.00
0.00

23.41
3.48

-1.48
-0.10
-1.65
-2.90
-1.14
-1.69

80.20
0.00
3.99
1.40

16.21
3.42

0.74
0.00
1.32
1.07
1.41
1.31

1.000
1.000
1.000
1.000
1.350
1.500

1.000
1.000
1.000
1.000
1.350
1.500

1.350
1.350
1.350
1.350
1.350
1.500

Verification of most stressed block No. 1
Check for overturning stability



CivilWeb Consulting Engineers Ltd
SW

Redi-Rock Wall Design
Blue Hills Estate Farm

10
[Redi-Rock - Redi-Rock Wall + (32 bit) | version 5.2023.46.0 | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Redi-Rock International | (231) 237 - 9500 ext 3010| engineering@redi-rock.com| www.redi-rock.com]

Resisting moment
Overturning moment

Mres
Movr

=
=

103.45
44.67

kNm/m
kNm/m

Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force
Active horizontal force

Hres
Hact

=
=

89.57
36.14

kN/m
kN/m

Joint for verification is SATISFACTORY

Pressure at rest on front face of the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

Kr Comment

1 0.30 0.00 12.10 14.40 20.50 0.790
Pressure at rest distribution on front face of the structure
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1 0.00
0.30

0.00
6.15

0.00
0.00

0.00
4.86

0.00
4.86

0.00
0.00

Active pressure behind the structure - partial results
Layer
No.

Thickness
[m]

α
[°]

φd
[°]

cd
[kPa]

γ
[kN/m3]

δd
[°]

Ka Comment

1
2
3
4
5
6
7
8

0.07
0.03
0.46
0.53
0.84
1.17
0.20
0.00

0.00
25.75
25.75
-3.44
25.75
-3.44
-3.44
-3.44

32.47
32.47
32.47
32.47
32.47
32.47
32.47
12.10

0.00
0.00
0.00
0.00
0.00
0.00
0.00

14.40

21.00
21.00
21.00
21.00
21.00
21.00
21.00
20.50

8.43
32.47
32.47

8.43
32.47

8.43
8.43
8.07

0.282
0.570
0.570
0.260
0.570
0.260
0.260
0.580

Active pressure distribution behind the structure (without surcharge)
Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1

2

3

4

5

6

7

0.00
0.07
0.07
0.10
0.10
0.55
0.55
1.09
1.09
1.93
1.93
3.10
3.10
3.30

0.00
1.41
1.41
2.04
2.04

11.64
11.64
22.87
22.87
40.45
40.45
65.10
65.10
69.21

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.40
0.80
1.16
1.16
6.64
3.03
5.94

13.03
23.05
10.51
16.92
16.92
17.99

0.00
0.39
0.42
0.61
0.61
3.49
3.01
5.92
6.86

12.14
10.47
16.85
16.85
17.92

0.00
0.06
0.68
0.99
0.99
5.64
0.26
0.52

11.08
19.59

0.91
1.47
1.47
1.56
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Layer
No.

Start [m]
End [m]

σZ
[kPa]

σW
[kPa]

Pressure
[kPa]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

8 3.30
3.30

69.21
69.25

0.00
0.00

18.27
18.29

18.21
18.23

1.47
1.47

Pressure distribution from surcharge - Surcharge
Point
No.

Depth
[m]

Hor. comp.
[kPa]

Vert. comp.
[kPa]

1
2
3
4
5
6
7
8
9

10
11
12
13
14

0.00
0.07
0.07
0.10
0.55
0.55
1.09
1.09
1.93
1.93
3.10
3.30
3.30
3.30

1.40
1.40
1.50
1.50
1.50
1.29
1.29
1.50
1.50
1.29
1.29
1.29
2.89
2.89

0.21
0.21
2.42
2.42
2.42
0.11
0.11
2.42
2.42
0.11
0.11
0.11
0.23
0.23

Forces acting on construction - combination 2
Name Fhor

[kN/m]
App.Pt.
z [m]

Fvert
[kN/m]

App.Pt.
x [m]

Coeff.
overtur.

Coeff.
sliding

Coeff.
stress

Weight - wall
FF resistance
Weight - earth wedge
Weight - earth wedge
Active pressure
Surcharge

0.00
-0.73
0.00
0.00

30.79
4.55

-1.48
-0.10
-1.65
-2.90
-1.13
-1.68

80.20
0.00
3.99
1.40

16.29
3.44

0.74
0.00
1.32
1.07
1.41
1.31

1.000
1.000
1.000
1.000
1.000
1.300

1.000
1.000
1.000
1.000
1.000
1.300

1.000
1.000
1.000
1.000
1.000
1.300

Verification of most stressed block No. 1
Check for overturning stability
Resisting moment
Overturning moment

Mres
Movr

=
=

94.70
44.69

kNm/m
kNm/m

Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force
Active horizontal force

Hres
Hact

=
=

84.59
35.97

kN/m
kN/m

Joint for verification is SATISFACTORY

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

No. Moment
[kNm/m]

Norm. force
[kN/m]

Shear Force
[kN/m]

Eccentricity
[–]

Stress
[kPa]

1
2

18.90
19.79

169.31
136.35

39.82
40.49

0.059
0.076

100.98
84.70
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No. Moment
[kNm/m]

Norm. force
[kN/m]

Shear Force
[kN/m]

Eccentricity
[–]

Stress
[kPa]

3
4

26.98
26.98

126.49
126.49

40.72
40.72

0.112
0.112

85.86
85.86

Service load acting at the center of footing bottom

No. Moment
[kNm/m]

Norm. force
[kN/m]

Shear Force
[kN/m]

1 13.56 124.94 29.05
Verification of foundation soil
Stress in the footing bottom : trapezoid

Eccentricity verification
Max. eccentricity of normal force
Maximum allowable eccentricity

e
ealw

=
=

0.076
0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom
Bearing capacity of foundation soil

σ
Rd

=
=

120.53
150.00

kPa
kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

Annexes
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SPECIFICATION V4 
 
TREATMENT OF SHALLOW MINE WORKINGS AND MINE SHAFTS 
BY DRILLING AND GROUTING 
 
SITE: Blue Hills Farm, Birkenshaw, BD11 4DU 
 
REF: 13813 
 
DATE: 24/05/2024 
 
Site Specific Information 
 
Source of Information: Arc Environmental CMRA Ref: 24-054.01L 
 Grid Reference: 420011, 427700 
Summary of SI Boreholes: RBH3 RH c1.6m, coal c1.6m to c1.9m, broken ground c10.6m to c12.0m 
 RBH4 RH c4.5m, broken ground c9.0m to c11.0m 
 RBH5 RH c4.5m, broken ground c10.6m to c11.5m 
Target Seam Name (if known): Third Brown Metal or Middleton Little coal seam 
Target Depth: ~15m 
Grout Hole Drawing No: 13813-003 
 
Treatment of Shallow Mine Workings 
 
Drilling Rig 
 
Drilling will be carried out by rotary hydraulic rigs using water flush.   
 
Perimeter Drilling – General  
 
Perimeter holes will be vertical, 75mm in diameter and taken to a depth of 0.5m below the floor of the seam or workings.  
Casing will be inserted through the overburden as necessary. 
 
Holes will be drilled at 6m intervals 3m outside the footprint of the buildings and a grout curtain formed subsequently 
to prevent leakage of grout outside the required treatment zones and to allow for the angle of draw effect of crown hole 
development through the overburden. Gravity pressure will be used on the perimeter grouting.  
 
Where necessary, the spacing of perimeter holes will be reduced to 3m. 
 
Inclined drilling will replace vertical drilling where necessary. 
 
Infill Drilling – General  
 
Primary infill holes will be drilled inside the perimeter holes on a 6m horizontal square grid and where the strata are 
proved to have been subject to legacy mining or where excessive quantities of grout are subsequently injected, 
secondary holes will be put down on a domino five pattern, midway between the primaries, forming a 4.25m grid. 
 
Where grout takes on the secondary grid holes are excessive, further boreholes will be drilled between the primary 
and secondary infill holes forming a localised 3m grid. 
 
Inclined drilling will replace vertical drilling where necessary. 
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Perimeter Drilling – Roads  
 
Perimeter holes will be vertical, 75mm in diameter and taken to a depth of 0.5m below the floor of the seam or workings.  
Casing will be inserted through the overburden as necessary. 
 
Holes will be drilled at 3m intervals at the outer edge of the adoptable footpath and a grout curtain formed subsequently 
to prevent leakage of grout outside the required treatment zones and to allow for the angle of draw effect of crown hole 
development through the overburden. Gravity pressure will be used on the perimeter grouting.  
 
Infill Drilling – Roads  
 
Infill holes will be drilled inside the perimeter holes on a 6m horizontal square grid and where the strata are proved to 
have been subject to legacy mining or where the grout take exceeds the theoretical volume of the hole (>0.1 tonne) 
then further boreholes will be drilled between the primary infill holes forming a localised 3m grid. 
 
At this site we have determined that a full 3m grid will be drilled, regardless of the findings of the primary boreholes or 
of grout takes in the primary boreholes.  
 
Inclined drilling will replace vertical drilling where necessary. 
 
Grout Injection – General  
 
Grout will consist of a 12:1 PFA/cement mixture at a water/solids ratio generally of 0.45 but varied where necessary 
to suit the prevailing geological conditions. 
 
This blend will give a 28 day strength of more than 1.0 N/mm². 
 
Where large cavities (>0.50m in height) are encountered by the perimeter or infill holes, dry sand or pea-gravel may 
be added to the grout at the mouth of the hole.   
 
Additionally, in any borehole where the total grout take exceeds 15 tonne with no sign of the hole being completed 
then consideration shall be given to drilling additional boreholes and / or the addition of dry sand or pea-gravel added 
to the grout at the mouth of the hole. 
 
Grout will be mixed by loading bulk PFA from the sheeted stockpile into the grout plant by a loading shovel fitted with 
a weighing device while cement will be added from 25kg bags. 
 
The surrounding areas will be sprayed to minimise dust nuisance. 
 
The grout will be injected by double-acting diaphragm pumps via a grout head screwed to the hole casings or via a 
packer at a maximum pressure of 15 psi for the infills. 
 
Testing 
 
Grout flow tests and bleed tests will be carried out as necessary. 
 
Grout crushing strengths at 28 days will be determined weekly. 
 
At the conclusion of grouting 6 random holes will be drilled and subjected to grout acceptance testing as a check on 
the efficacy of the consolidation. 
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Treatment Of Mine Shafts 
 
Drilling Rig 
 
The drilling rig shall be one of Groundshire’s C6XP rigs or other appropriate plant, using water flush.  It shall be suitable 
of drilling to the depth for the treatment works.  
 
Drilling 
 
The Drilling Crew will be harnessed and secured to an anchor point outside the influence of the collapse zone 
(rockhead has already been established). 
 
The rig will be set up on an appropriate safety platform and a 75mm diameter hole drilled through the shaft fill material 
to the base of the shaft(s) at 10.5m (Shaft A) and 13m (Shaft B) plus 5m. 
 
If required, casing will then be installed for grout injection purposes or grouting may take place through the drill rods. 
 
It is presently envisaged that two holes will be drilled, with the second hole acting as an injection/test hole, with a third 
hole drilled as required. 
 
Grout Injection 
 
Grout will consist of a 10:1 PFA/cement mixture at a water/solids ratio generally of 0.4 but varied where necessary to 
suit the nature of the shaft fill. 
 
This blend will give a 28 day strength of more than 1.0 N/mm². 
 
Grout will be mixed by loading bulk PFA into the grout plant by a loading shovel fitted with a weighing device, cement 
being added from 25kg bags. 
 
Injection will be by a double-acting diaphragm pump via a grout head screwed on to the casing or the rods and when 
grout acceptance is complete at the required pressure, the casing or rods will be raised 3m and the procedure repeated 
until the shaft contents are grouted from the bottom to the surface. 
 
If substantial cavities are found in the fill, pea gravel will be placed in addition to grout injection. 
 
Testing 
 
Grout flow tests and bleed tests will be carried out daily. 
 
Grout crushing strengths at 28 days will be determined weekly. 
 
It is currently envisaged that the second injection hole will act as a test hole, however, should grout take remain high, 
then a further hole would be drilled and grouted as a check on the efficacy of the consolidation of the shaft fill. 
 
General Information 
 
Gas Monitoring 
 
During the works gas monitors with alarms will be used to check for carbon dioxide, carbon monoxide, oxygen, 
methane and hydrogen sulphide.  Should the alarm be triggered drilling will cease and all personnel will withdraw from 
the affected working area.  
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Working Hours 
 
The plant will typically work from 8.00am to 4.30pm Monday to Thursday and 8.00am until 3.30pm on Friday. 
 
Records 
 
All holes will be referenced on a master plan and colour-coded to indicate whether pillars, cavities or broken strata are 
encountered. 
 
Daily returns will be completed giving a brief log of each hole, the daily and cumulative totals of drilling, the dry weight 
of grout injected into each hole with daily and cumulative totals and the type and weight of materials brought to site, 
again on a daily and cumulative basis. 
 
Supervision 
 
An engineer with more than 10 years’ experience will control the work with frequent visits as necessary from a geologist 
(MSc.,FGS.,MIMMM.).  Further back-up if required will be given by a mining engineer (CEng.,MIMMM.). 
 
Environmental Issues 
 
Environmental issues will be managed by a Member of the Institute of Environmental Sciences (MIEnvSc.). 
 
Health & Safety 
 
Health and Safety matters, COSHH and risk assessments will be managed by our Safety Officer. 
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