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Geoman Ltd. Verification for PC Redi-Rock Wall
‘\‘° Section 1-1 with 25% reinf. coverage

Mustla Bridge, Estonia | 18-5599

Analysis of Redi Rock wall

Input data

Project

Task : Verification for PC Redi-Rock Wall
Part : Section 1-1 with 25% reinf. coverage
Customer : Parnu Graniit

Author . Kenneth Knox

Date : 05/02/19

Project ID : Mustla Bridge, Estonia

Project number : 18-5599

Settings

Standard - EN 1997 - DA1
Wall analysis

Active earth pressure calculation : Coulomb

Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe

Shape of earth wedge : Calculate as skew

Allowable eccentricity : 0.333

Internal stability : Standard - straight slip surface

Reduction coeff. of contact first block - base : 1.00

Verification methodology : according to EN 1997

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1

Combination 2

Unfavourable Favourable Unfavourable
Permanent actions : 16 = 1.35 [] 1.00 [-] 1.00 [-]
Variable actions : YQ = 1.50 [] 0.00 [] 1.30 []
Water load : Yw = 1.35 [-] 1.00 [-]

Favourable
1.00 [-]

0.00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1

Combination 2

Partial factor on internal friction : o = 1.00 [] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [-] 1.40 [-]
Partial factor on Poisson's ratio : W= 1.00 [] 1.00 [-]
Partial factors for variable actions
Permanent design situation
Factor for combination value : Vo = 0.70 [-]
Factor for frequent value : Y= 0.50 []
Factor for quasi-permanent value : Yo = 0.30 [-]
Blocks
L. Height Width Unit weight
No. Description h [n?m] [ v [kN/mg]

1 Top block 24 straight 457.2 609.6 16.97

2  Block 28 PC 457.2 711.2 18.85

3 Block 41 PC 457.2 1028.7 18.85

1]
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Geoman Ltd.
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Verification for PC Redi-Rock Wall
Section 1-1 with 25% reinf. coverage
Mustla Bridge, Estonia | 18-5599

No. Description Height Width Unit weight
: P h [mm] w [mm] v [kN/m3]
4  Top block 28 457.2 711.2 18.85
5  Top block 41 457.2 1028.7 18.85
6  Top block 24 straight garden 457.2 609.6 12.57
Min. shear Max. shear .-
o Friction
No. Description strength strength
Fmin [KN/m] Fmax [KN/m] f[°]
1  Top block 24 straight 88.45 164.56 44.00
2  Block 28 PC 88.45 164.56 44.00
3 Block 41 PC 88.45 164.56 44.00
4  Top block 28 88.45 164.56 44.00
5  Top block 41 88.45 164.56 44.00
6  Top block 24 straight garden 88.45 164.56 44.00
Setbacks
Setback
No.
s [mm]
1 0.254
2 9.525
3 41.275
6 82.550
Geometry
Setback
Description Count ethac
group s [mm]
1  Block 28 PC 9 41.3
2  Top block 28 1 -
Name : Geometry Stage - analysis : 1-0
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Base

Geometry

Upper setback a4 = 0.30 m
Lower setback a; = 0.30 m
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Verification for PC Redi-Rock Wall
Section 1-1 with 25% reinf. coverage
Mustla Bridge, Estonia | 18-5599

Height h =030 m
Width b =131 m
Material

Soil creating foundation - Compacted stone levelling pad

Name : Base Stage - analysis : 1-0
s o 2% 0 0 S
o 00 0 0 0 s 00
o/ooo/gooo/oo/o A
Lo 4o 40, 7,
o V° o/o/ 5 0/‘/0 2
AR
1.31
1
Types of reinforcements
N N T  reinf . Line t Tensile strength
o. ame ype of reinforcemen ine type Tur [kN/m] | Re[kN/m] | Reon [KN/m]
1 Miragrid 5XT Miragrid 5XT - —— — — — — 68.59 30.20 31.73
2 Miragrid 8XT Miragrid8XT = -———————— 107.99 49.53 49.96
3  Miragrid 10XT Miragrid 10XT —— 138.64 63.59 62.57
4  Miragrid 20XT Miragrid 20XT AANANAANAAAAANN 200.01 95.72 88.00
5  Miragrid 24XT Miragrid 24XT AR 400.09 200.18 154.12
Reinforcement details
1. Miragrid 5XT
Short-term char. strength Tut = 68.59 kKN/m
Creep red. factor RFcr = 1.58
Durability red. factor RFp = 1.15
Installation damage red. factor RFp = 1.25
Long-term design strength Rt = 30.20 kN/m
Coefficient of direct slip along reinforcement Cgs 0.67
Coefficient of interaction of soil and geo-reinforcement C; = 0.67
Scale correction factor o = 0.8
Long-term strength reduction factor CR, = 0.532
Analysis of long-term strength Recon = 31.73 kN/m
2. Miragrid 8XT
Short-term char. strength Tut = 107.99 kKN/m
Creep red. factor RFcr = 1.58
Durability red. factor RFp = 1.15
I 3
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Installation damage red. factor RFp = 1.20
Long-term design strength R¢ = 49.53 kN/m
Coefficient of direct slip along reinforcement Cys = 0.67
Coefficient of interaction of soil and geo-reinforcement C; = 067
Scale correction factor o = 0.8
Long-term strength reduction factor CR, = 0.532
Analysis of long-term strength Recon = 49.96 kN/m
3. Miragrid 10XT
Short-term char. strength Tut = 138.64 kN/m
Creep red. factor RFcr = 1.58
Durability red. factor RFp = 1.15
Installation damage red. factor RFp = 1.20
Long-term design strength R¢ = 63.59 kN/m
Coefficient of direct slip along reinforcement Cys = 0.67
Coefficient of interaction of soil and geo-reinforcement C; = 067
Scale correction factor o = 0.8
Long-term strength reduction factor CRs = 0.519
Analysis of long-term strength Recon = 62.57 kN/m
4, Miragrid 20XT
Short-term char. strength Tut = 200.01 kN/m
Creep red. factor RFcr = 1.58
Durability red. factor RFp = 1.15
Installation damage red. factor RFp = 1.15
Long-term design strength R¢ = 95.72 kN/m
Coefficient of direct slip along reinforcement Cys = 0.67
Coefficient of interaction of soil and geo-reinforcement C; = 067
Scale correction factor o = 0.8
Long-term strength reduction factor CR, = 0.506
Analysis of long-term strength Rcon = 88.00 kN/m
5. Miragrid 24XT
Short-term char. strength Tut = 400.09 kN/m
Creep red. factor RFcr = 1.58
Durability red. factor RFp = 1.15
Installation damage red. factor RFp = 1.10
Long-term design strength R¢ = 200.18 kN/m
Coefficient of direct slip along reinforcement Cygs = 0.67
Coefficient of interaction of soil and geo-reinforcement C; = 067
Scale correction factor o = 0.8
Long-term strength reduction factor CRs = 0.443
Analysis of long-term strength Rcon = 154.12 kN/m

Reinforcements

Input mode : 1 reinforcement type

Reinf. installation : in every other row of blocks (25%)

Type of reinforcement : Miragrid 10XT

Top reinforcement : straight (25%)

Reinforcement geometry : identical length of reinforcements
Length of reinforcement | =4.55 m

Reinforced soil - Engineered Reinforced Fill
Reinforcements

Length of reinforcement

No. Consider Name
| [m]

End pt. coordinate
I [m]

1 Yes Miragrid 10XT 4.55
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. Length of reinforcement End pt. coordinate
No. Consider Name
I [m] Iy [m]
2 No
3 Yes Miragrid 10XT 4,55
4 No
5 Yes Miragrid 10XT 4,55
6 No
7 Yes Miragrid 10XT 4,55
8 No
9 Yes Miragrid 10XT 4,55
10 No
Name : Reinforcements Stage - analysis : 1 -0
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Basic soil parameters
c
No. Name Pattern o of v fsu o
] [kPa] [kN/m3] [kN/m3] [°]
1 silty SAND (Upfill) 32.00 0.00 17.00 8.00 20.00
2 silty SAND (In-situ) " 3000 000 17.00 800  20.00
3 gravelly silty SAND (Glacial) T 3200 000 17.00 8.00 2067
4  weak LIMESTONE (Bedrock) 35.00 0.00 20.00 11.00 20.67
5  Engineered Reinforced Fil . 3500 000 18.00 10.00 2367
6 Compacted stone levelling pad POOT 3500 000 18.00 10.00 2367

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters
silty SAND (Upfill)
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Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soll :
Saturated unit weight :

silty SAND (In-situ)
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soll :
Saturated unit weight :

gravelly silty SAND (Glacial)

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soll :
Saturated unit weight :

weak LIMESTONE (Bedrock)

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soll :
Saturated unit weight :

Engineered Reinforced Fill

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soll :
Saturated unit weight :

= 17.00 kN/m3
effective
gef = 32.00°
Cef = 0.00 kPa
5 20.00 °

veat= 18.00 kN/m3

y = 17.00 kN/m3
effective

gef = 30.00°

Cef = 0.00 kPa

5 20.00 °

veat= 18.00 kN/m3

y = 17.00 kN/m3
effective

gef = 32.00°

Cef = 0.00 kPa

5 20.67 °

veat= 18.00 kN/m3

= 20.00 kN/m3
effective
gef = 35.00°
Cef = 0.00 kPa
5 20.67 °

veat = 21.00 kN/m3

y = 18.00 kN/m3
effective

Qef = 35.00°

Cef = 0.00 kPa

5 23.67 °

vsat = 20.00 kN/m3

Compacted stone levelling pad

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soll :
Saturated unit weight :

y = 18.00 kN/m3
effective

Qef = 35.00°

Cef = 0.00 kPa

5 23.67 °

vsat= 20.00 kN/m3

Geological profile and assigned soils

Position information
Terrain elevation = 82.27 m

GPS : N 59.0465330; E 25.4254490
N 59°2"47.52'"; E 25°25"31.62'

Geological profile and assigned soils
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No Thickness of layer| Depth Altitude foritemes ol Pattern
t [m] z [m] [m]
1 5.84 0.00 .. 5.84 82.27 .. 76.43 silty SAND (Upfill) B
2 0.65 5.84 .. 6.49 76.43 .. 75.78 silty SAND (In-situ) BXR%
3 0.60 6.49 .. 7.09 75.78 .. 75.18 gravelly silty SAND (Glacial) g
4 - 7.09. o 7518 ..- weak LIMESTONE (Bedrock)
Name : Profile and assignment \Stage - analysis : 1 -0
NNy
=
raya
4.57 =
rxa
r
c/ :

Terrain profile

Coordinate Depth
No.

X [m] z [m]
1 0.00 0.00
2 0.40 0.00
3 1.51 -0.95
4 2.51 -0.95
5 5.96 -3.65
6 6.96 -3.65

Origin [0,0] is located in upper right edge of construction.
Positive coordinate +z has downward direction.
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Name : Terrain

Stage - analysis : 1-0
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Water influence
Ground water table is located below the structure.

Input surface surcharges

Surcharge . Mag.1 Mag.2 Ord.x Length Depth
MO change Action [kN/m2]  [kN/m2]  x[m] I [m] z [m]
1 Yes variable 12.00 5.96 10.00 on terrain
Yes variable 5.00 0.00 5.96 on terrain
No. Name
1 Traffic Load
2  Pedestrian Load
Name : Surcharge Stage - analysis : 1-0
12.00
5.04
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Resistance on front face of the structure

Resistance on front face of the structure: not considered
Soil on front face of the structure - silty SAND (Upfill)
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Verification for PC Redi-Rock Wall
Section 1-1 with 25% reinf. coverage
Mustla Bridge, Estonia | 18-5599

Soil thickness in front of structure

h =076 m

Terrain in front of structure is flat.

Settings of the stage of construction
Design situation : permanent

Verification No. 1

Forces acting on construction - combination 1

Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress

Weight - reinforced soil 0.00 -3.05 494.55 3.37 1.000 1.000 1.350
Active pressure 133.78 -2.69 83.59 5.59 1.350 1.350 1.350
Traffic Load 21.27 -3.82 13.29 5.59 1.500 1.500 1.500
Pedestrian Load 1.42 -7.18 0.89 5.59 1.500 1.500 1.500
Weight - wall 0.00 -2.23 59.90 0.54 1.000 1.000 1.350
Verification of complete wall

Place of verification : bottom of blocks

Check for overturning stability

Resisting moment Mo = 2446.87 kNm/m

Overturning moment Mg,y = 623.78 kKNm/m

Wall for overturning is SATISFACTORY

Check for slip

Resisting horizontal force Hies = 394.77 kKN/m

Active horizontal force Hact = 214.63 kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Forces acting on construction - combination 2

Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.

[kN/m] z [m] [kN/m] x [m] overtur. sliding stress

Weight - reinforced soil 0.00 -3.05 494.55 3.37 1.000 1.000 1.000
Active pressure 170.98 -2.70 85.47 5.59 1.000 1.000 1.000
Traffic Load 27.81 -3.82 13.90 5.59 1.300 1.300 1.300
Pedestrian Load 1.85 -7.12 0.93 5.59 1.300 1.300 1.300
Weight - wall 0.00 -2.23 59.90 0.54 1.000 1.000 1.000
Verification of complete wall

Place of verification : bottom of blocks

Check for overturning stability

Resisting moment Mg = 2282.65 KNm/m

Overturning moment Mg, = 616.16 KNm/m

Wall for overturning is SATISFACTORY

Check for slip

Resisting horizontal force H,eg = 302.34 kN/m

Active horizontal force Hact = 209.54 kN/m

Wall for slip is SATISFACTORY
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Overall check - WALL is SATISFACTORY

Name : Verification Stage - analysis : 1 -1
-
1 y/ iy
€55
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S5 e
Bk XRS5 T
B IR
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L 3990 e
a7 B LRLRLLLLRL P
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2
Bearing capacity of foundation soil
Design load acting at the center of footing bottom
No Moment Norm. force Shear Force Eccentricity Stress
' [kNm/m] [kN/m] [kN/m] [-1 [kPa]
1 -95.20 882.62 214.63 0.000 167.76
2 -11.75 688.56 214.63 0.000 130.88
3 67.59 659.19 209.54 0.019 130.37
4 67.59 659.19 209.54 0.019 130.37
Service load acting at the center of footing bottom
No Moment Norm. force Shear Force
' [KNm/m] [kN/m] [kN/m]
1 -76.01 652.22 156.47

Verification of foundation soil

Place of verification : bottom of blocks
Stress in the footing bottom : rectangle

Eccentricity verification
Max. eccentricity of normal force e 0.000
Maximum allowable eccentricity eg, = 0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity
Max. stress at footing bottom G 167.76 kPa
Bearing capacity of foundation soil Ry = 200.00 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
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Name : Bearing cap. Stage - analysis : 1 - -1
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Verification of slip on georeinforcement No. 1
Forces acting on construction (verification of reinforcement No.: 1)
Name Fhor App.Pt. Fyert App.Pt. Design
[kN/m] z [m] [kN/m] x [m] coefficient
Weight - wall 0.00 -2.23 59.60 -1.19 1.000
Active pressure 170.60 -2.65 84.75 4.55 1.000
Traffic Load 26.98 -3.69 13.43 4.55 1.300
Pedestrian Load 2.59 -6.70 1.30 4.55 1.300
Weight - reinforced soil 0.00 -2.94 460.75 2.52 1.000
Pedestrian Load 0.00 -5.52 23.81 1.16 0.000
Verification against slip along geotextile No.: 1
Inclination of slip surface = 90.00 °
Overall normal force acting on reinforcement = 564.64 kN/m
Coefficient of reduction of slip along = 092
geo-textile
Resistance along geo-reinforcement = 323.72 kN/m
Wall resistance = 41.74 kN/m
Overall bearing capacity of reinforcements = 0.00 kN/m
Results for the most unfavorable combination - No. 2
Check for slip:
Resisting horizontal force Hies = 365.45 kN/m
Active horiz. force Hact = 209.05 kN/m
Slip along geotextile is SATISFACTORY
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Name : Slip on georeinf. Stage - analysis : 1 -1
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Calculation of internal stability No. 1
Calculated forces and strength of reinforcements
No Name Fx Depth R¢ Utiliz. Tp Utiliz. Rcon Utiliz.
i [kN/m] z[m] [kN/m] [%] [kN/m] [%] [kN/m] [%]
1 Miragrid 10XT -7.93 4.57 15.90 49.90 84.87 9.35 15.64 50.71
2 Miragrid 10XT -14.42 4.1 15.90 90.74 75.51 19.10 15.64 92.21
3  Miragrid 10XT -13.07 3.66 15.90 82.21 66.93 19.53 15.64 83.55
4  Miragrid 10XT -11.17 3.20 15.90 70.25 58.87 18.97 15.64 71.39
5  Miragrid 10XT -8.97 2.74 15.90 56.45 51.31 17.49 15.64 57.37
6  Miragrid 10XT -7.96 2.29 15.90 50.09 44 .26 17.99 15.64 50.91
7  Miragrid 10XT -6.98 1.83 15.90 43.90 37.72 18.50 15.64 4461
8  Miragrid 10XT -5.99 1.37 15.90 37.71 31.69 18.91 15.64 38.32
9  Miragrid 10XT -5.01 0.91 15.90 31.51 26.17 19.14 15.64 32.03
10 Miragrid 10XT -5.62 0.46 15.90 35.32 21.16 26.54 15.64 35.90
Check for tensile strength (reinforcement No.2)
Tension strength Rt = 15.90 kN/m
Force in reinforcement Fy = 14.42 kN/m
Reinforcement for tensile strength is SATISFACTORY
Check for pull out resistance (reinforcement No.10)
Pull out resistance Tp = 21.16 kN/m
Force in reinforcement Fy, = 5.62 kN/m
Reinforcement for pull out resistance is SATISFACTORY
Verification of connection strength (reinforcement No.2)
Connection strength Rgon = 15.64 kN/m
Force in reinforcement Fy, = 14.42 kKN/m
Connection strength is SATISFACTORY
Overall verification - reinforcement is SATISFACTORY
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Verification for PC Redi-Rock Wall

Geoman Ltd.
44-46 ElImwood Avenue, Belfast, BT9 6AZ

+44 (0)2890 664 941 | geoman@geoman.co.uk

¢

Section 1-1 with 25% reinf. coverage
Mustla Bridge, Estonia | 18-5599

Stage - analysis : 1 -1

Name : Internal stability
28
K| [egvee
' ('z’g Y
5] B
(XX B
: XX e
- LR XH [
Severeel
EDOEIICRK ] B
IR vl
457 [ "‘,ﬁ*““ {oe
el
St el
e el
/ “‘ A )
e

Slope stability analysis
Input data

Project
Settings

Standard - EN 1997 - DA1
Stability analysis

Earthquake analysis : Standard

Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)

Permanent design situation
Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : 1G = 1.35 [] 1.00 [] 1.00 [] 1.00 [-]
Variable actions : YQ = 1.50 [] 0.00 [] 1.30 [] 0.00 [-]
Water load : Tw = 1.35 [] 1.00 []
Partial factors for soil parameters (M)

Permanent design situation
Combination 1 Combination 2
Partial factor on internal friction : o = 1.00 [] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 [-]
Partial factor on undrained shear strength : You = 1.00 [] 1.40 [-]
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Geoman Ltd. Verification for PC Redi-Rock Wall
‘\R 44-46 ElImwood Avenue, Belfast, BT9 6AZ Section 1-1 with 25% reinf. coverage
“ +44 (0)2890 664 941 | geoman@geoman.co.uk Mustla Bridge, Estonia | 18-5599
Interface
No. Interface location Coordinates of interface points [m]
X z X z X z
1 ' -11.43 78.16 -0.50 78.16 -0.46 78.16
-0.46 78.61 -0.42 78.61 -0.42 79.07
-0.37 79.07 -0.37 79.53 -0.33 79.53
| -0.33 79.98 -0.29 79.98 -0.29 80.44
-0.25 80.44 -0.25 80.90 -0.21 80.90
-0.21 81.36 -0.17 81.36 -0.17 81.81
-0.13 81.81 -0.13 82.27 0.00 82.27
0.40 82.27 1.51 83.22 2.51 83.22
5.09 85.24 5.96 85.92 15.96 85.92
2 S -0.80 77.40 0.51 77.40 0.51 77.70
| 4.76 77.70 4.80 78.16 4.85 78.61
4.89 79.07 4.93 79.53 4.97 79.98
5.01 80.44 5.05 80.90 5.09 81.36
5.09 81.81 5.09 85.24
3 J 0.00 82.27 0.00 82.14 0.58 82.14
4 -0.50 77.70 0.21 77.70 0.21 78.16
0.25 78.16 0.25 78.61 0.30 78.61
0.30 79.07 0.34 79.07 0.34 79.53
0.38 79.53 0.38 79.98 0.42 79.98
0.42 80.44 0.46 80.44 0.46 80.90
0.50 80.90 0.50 81.36 0.54 81.36
0.54 81.81 0.58 81.81 0.58 82.14
5 J 0.58 81.81 5.09 81.81
6 -11.43 77.40 -0.80 77.40 -0.80 77.70
f -0.50 77.70 -0.50 78.16
7 J 0.21 77.70 0.51 77.70
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Geoman Ltd.
44-46 Elmwood Avenue, Belfast, BT9 6AZ
+44 (0)2890 664 941 | geoman@geoman.co.uk

Verification for PC Redi-Rock Wall
Section 1-1 with 25% reinf. coverage
Mustla Bridge, Estonia | 18-5599

Coordinates of interface points [m]

No. Interface location
X z | X z | X z
8 -11.43 76.43 15.96 76.43
>
9 -11.43 75.78 15.96 75.78
>
10 -11.43 75.18 15.96 75.18
>
Soil parameters - effective stress state
c
No. Name Pattern e of U
[°] [kPa] [kN/m3]
1 silty SAND (Upfill) 32.00 0.00 17.00
2 silty SAND (In-situ) 30.00 0.00 17.00
3 gravelly silty SAND (Glacial) 32.00 0.00 17.00
4 weak LIMESTONE (Bedrock) 35.00 0.00 20.00
5 Engineered Reinforced Fill 35.00 0.00 18.00
6 Compacted stone levelling pad 35.00 0.00 18.00
Soil parameters - uplift
No. Name Pattern Vsat ’s "
[kN/m3] [kN/m3] [-]
1 silty SAND (Upfill) 18.00
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Geoman Ltd.
‘\R 44-46 ElImwood Avenue, Belfast, BT9 6AZ
“ +44 (0)2890 664 941 | geoman@geoman.co.uk

Verification for PC Redi-Rock Wall
Section 1-1 with 25% reinf. coverage
Mustla Bridge, Estonia | 18-5599

No. Name Pattern U=l [ :
[kN/m3] [kN/m3] [-]
2 silty SAND (In-situ) 18.00
3 gravelly silty SAND (Glacial) 18.00
4 weak LIMESTONE (Bedrock) 21.00
5 Engineered Reinforced Fill ;gggggg 20.00
6 Compacted stone levelling pad 20.00

Soil parameters
silty SAND (Upfill)
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Saturated unit weight :

silty SAND (In-situ)
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Saturated unit weight :

gravelly silty SAND (Glacial)

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Saturated unit weight :

weak LIMESTONE (Bedrock)

Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :

Saturated unit weight :

Engineered Reinforced Fill

Unit weight :
Stress-state :

Angle of internal friction :

y = 17.00 kN/m3
effective

gef = 32.00°

Cef = 0.00 kPa

vsat= 18.00 kN/m3

y = 17.00 kN/m3
effective
gef = 30.00°

Cef = 0.00 kPa
veat = 18.00 kN/m3

y = 17.00 kN/m3
effective

Qef = 32.00°

Cef = 0.00 kPa

vsat= 18.00 kN/m3

y = 20.00 kN/m3
effective
gef = 35.00°

Cef = 0.00 kPa
veat = 21.00 kN/m3

y = 18.00 kN/m3
effective
Qef = 35.00°

16|

[GEO5 - Redi-Rock Wall | version 5.2019.19.0 | hardware key 8278 / 3 | Geoman | Copyright © 2019 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[SIGMA-X Ltd. | +44 (0)203 603 1442 | info@sigma-x.net| http://www.sigma-x.net]



Geoman Ltd.
« 44-46 ElImwood Avenue, Belfast, BT9 6AZ
“ +44 (0)2890 664 941 | geoman@geoman.co.uk

Verification for PC Redi-Rock Wall
Section 1-1 with 25% reinf. coverage
Mustla Bridge, Estonia | 18-5599

Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Compacted stone levelling pad
Unit weight : y = 18.00 kN/m3
Stress-state : effective
Angle of internal friction : Pef = 35.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Rigid bodies
No. Name Sample ¥
[kN/m3]
1 Wall material 18.85
Assigning and surfaces
No. Seaen Coordinates of surface points [m] Assig.ned
X z X z soil
! gg? 2;2; fg? 2222 Engineered Reinforced Fill
0.40 82.27 0.00 82.27
0.00 82.14 0.58 82.14
0.58 81.81
2 -0.50 77.70 0.21 77.70 Wall material
0.21 78.16 0.25 78.16
0.25 78.61 0.30 78.61
0.30 79.07 0.34 79.07
0.34 79.53 0.38 79.53
0.38 79.98 0.42 79.98
0.42 80.44 0.46 80.44
0.46 80.90 0.50 80.90
0.50 81.36 0.54 81.36
0.54 81.81 0.58 81.81
0.58 82.14 0.00 82.14
0.00 82.27 -0.13 82.27
-0.13 81.81 -0.17 81.81
-0.17 81.36 -0.21 81.36
-0.21 80.90 -0.25 80.90
-0.25 80.44 -0.29 80.44
-0.29 79.98 -0.33 79.98
-0.33 79.53 -0.37 79.53
-0.37 79.07 -0.42 79.07
-0.42 78.61 -0.46 78.61
-0.46 78.16 -0.50 78.16
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Geoman Ltd. Verification for PC Redi-Rock Wall

44-46 Elmwood Avenue, Belfast, BT9 6AZ Section 1-1 with 25% reinf. coverage
+44 (0)2890 664 941 | geoman@geoman.co.uk Mustla Bridge, Estonia | 18-5599
Surface position Coordinates of surface points [m] Assig-ned
X z X z soil

0.51 77.70 4.76 77.70
4.80 78.16 4.85 78.61
4.89 79.07 4.93 79.53
4.97 79.98 5.01 80.44
5.05 80.90 5.09 81.36
5.09 81.81 0.58 81.81
0.54 81.81 0.54 81.36
0.50 81.36 0.50 80.90
0.46 80.90 0.46 80.44
0.42 80.44 0.42 79.98
0.38 79.98 0.38 79.53
0.34 79.53 0.34 79.07
0.30 79.07 0.30 78.61
0.25 78.61 0.25 78.16
0.21 78.16 0.21 77.70
-0.80 77.40 -0.80 77.70
-0.50 77.70 -0.50 78.16

-11.43 7816  -11.43 77.40 pmwepeen

Engineered Reinforced Fill

silty SAND (Upfill)

0.21 77.70 -0.50 77.70 Compacted stone levelling
-0.80 77.70 -0.80 77.40 pad

0.51 77.40 0.51 77.70

\o o
o
DN
o\;o
\ooo oa\
e
oo\o. °
o IR
ﬂ\(o oo
oo \o\
o\ © a\

N 15.96 76.43 1596  85.92
596 8592 509 8524
509  81.81 509 8136
505  80.90 5.01 8044 |© o 4" .
4.97 79.98 4.93 7953 |/
4.89 79.07 4.85 78.61
4.80 78.16 476 77.70
0.51 77.70 0.51 77.40
-0.80 7740  -1143 77.40
-11.43 76.43

1596  75.78 1506 7643 .
1143 7643 1143 75,78 Sty SAND (In-situ)

silty SAND (Upfill)

NEEN
}\e °
o\°
o\o S e\
N
o\ °
o\{o oo
oo \
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Geoman Ltd. Verification for PC Redi-Rock Wall
‘\R 44-46 Elmwood Avenue, Belfast, BT9 6AZ Section 1-1 with 25% reinf. coverage
“ +44 (0)2890 664 941 | geoman@geoman.co.uk Mustla Bridge, Estonia | 18-5599
No. e Coordinates of surface points [m] Assig-ned
X z X z soil
8 15.96 75.18 15.96

75.78 . .
1143 75.78 1143 75.18 gravelly silty SAND (Glacial)

9 -11.43 75.18 -11.43 70.18 weak LIMESTONE
15.96 70.18 15.96 75.18 (Bedrock)

Reinforcements

Point to the left Point to the right Length Strength . End of
No. il 2 [m] | 2 [m] L [m] Ry [KN/m] Pull out resist. reinf.
1 0.21 77.70 4.76 77.70 4.55 15.90 C=0.67 Fixed
2 0.25 78.16 4.80 78.16 4.55 15.90 C=0.67 Fixed
3 0.30 78.61 4.85 78.61 4.55 15.90 C=0.67 Fixed
4 0.34 79.07 4.89 79.07 4.55 15.90 C=0.67 Fixed
5 0.38 79.53 4.93 79.53 4.55 15.90 C=0.67 Fixed
6 0.42 79.98 4.97 79.98 4.55 15.90 C=0.67 Fixed
7 0.46 80.44 5.01 80.44 4.55 15.90 C=0.67 Fixed
8 0.50 80.90 5.05 80.90 4.55 15.90 C=0.67 Fixed
9 0.54 81.36 5.09 81.36 4.55 15.90 C=0.67 Fixed
10 0.58 81.81 5.13 81.81 4.55 15.90 C =0.67 Fixed
Surcharge
N T T f acti Location  Origin Length Width Slope Magnitude
o. ype ype of action z[m] x [m] I [m] b [m] o [°] q,91, f, F d2 unit
1 strip variable onterrain x=5.96 1=10.00 0.00 12.00 kN/m2
2 strip variable onterrain x=0.00 1=5.96 0.00 5.00 kN/m2
Surcharges
No. Name

1 Traffic Load
2 Pedestrian Load

Water

Water type : No water

Tensile crack

Tensile crack not input.

Earthquake

Earthquake not included.

Settings of the stage of construction
Design situation : permanent
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Geoman Ltd. Verification for PC Redi-Rock Wall
‘\R 44-46 Elmwood Avenue, Belfast, BT9 6AZ Section 1-1 with 25% reinf. coverage
“ +44 (0)2890 664 941 | geoman@geoman.co.uk Mustla Bridge, Estonia | 18-5599

Results (Stage of construction 1)
Analysis 1
Circular slip surface

Slip surface parameters

X = -1.51 [m] oq = -22.59 [°]
Center : Angles :

z= 89.35 [m] oo = 73.56 [°]
Radius : R= 12.12 [m]

The slip surface after optimization.

Reinforcement bearing capacity

Combination 1

Reinforcement Bearing capacity [kN/m]

15.90

15.90

15.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00

SOONOUTAWN =

Combination 2

Reinforcement Bearing capacity [kN/m]

15.90

15.90

15.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Slope stability verification (Bishop)

Combination 1
Sum of active forces: F;= 554.50 kN/m

Sum of passive forces : Fp = 744.49 kN/m

Sliding moment : Mg = 6437.77 KNm/m
Resisting moment : M, = 8643.50 kNm/m
Utilization : 74.5 %

Slope stability ACCEPTABLE

Combination 2
Sum of active forces: F;= 467.22 kKN/m

Sum of passive forces : Fp = 557.64 kN/m
Sliding moment : Mg = 5662.73 KNm/m
Resisting moment : Mp = 6758.60 kNm/m
Utilization : 83.8 %

Slope stability ACCEPTABLE
Optimized slip surface for : Combination 2

SOONOURWN =
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Geoman Ltd. Verification for PC Redi-Rock Wall
‘\'\ 44-46 Elmwood Avenue, Belfast, BT9 6AZ Section 1-1 with 25% reinf.
“ +44 (0)2890 664 941 | geoman@geoman.co.uk Mustla Bridge, Estonia | 18-5599

Name : Analysis ‘Stage - analysis : 1-1

IR

coverage
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SECTION 1-1 INDICATIVE LOCATION OF REDI-ROCK WALL 1) DIMENSIONS A1
1:50 1:200 All dimensions in mm unless otherwise specified.
All wall geometry, setting out and required offsets to be confirmed by the Principal Contractor and/ or Principal Designer prior to construction. The Principal 2) BLOCKS
Contractor and/ or Principal Designer must also confirm the locations of all services on site prior to construction and ensure that none will be affected by the ~ L Block Type: Pamu Graniit Redi-Rock blocks (120 year design life as per HAPAS
Redi-Rock wall and its installation. A Certificate 15/H235)
| / { \\a)
S 3) INSTALLATION
S Please refer to standard Manufacturer's installation guidelines.
—] 060“\ N
\,\A’l - 4) BACKFILL TO REDI-ROCK WALL
The backfill for the wall where geogrid reinforcement is to be placed shall comprise a
4 = compacted selected well graded granular fill material with the following properties:
W 1 4 Uniformity Coefficient =10
o 7 C/‘/o SMC of Chalk <20%
%7 A 7 ~000/77 Grading (see table below)
O 3 ALL 2 Size (mm) [ 125 75 14 2 0.6 0.063
‘.“;" Stringcourse \ | / “‘ 3 % Passing 100 85-100 25-100 15-100 9-100 <15
\ 0008 A()_()BQ(—Q""' ‘ “‘ “‘ This material is assumed to have the following characteristics: ¢' = 35° and y = 18
\ \ O‘(\ | - | | kN/m3. The Contractor is responsible for the selection of this material to ensure
/ 4 | 2 “‘ I compliance with the geotechnical characteristics as shown on the relevant drawings
Max Crest Slope ' Bankseats \ 0018 = \ \ | and in the design documents/calculations. See Section 2.2.3 in the design report for
1V:1.25H \ | \ 'S | full details of the requirements and compaction method.
7/ | I
Crest s.lope stabillity and erosion' \ ‘ 7 Q- “‘ ‘: 5) DRAINAGE
protection is outside of Geoman's scope. 0028 ) | LINE OF CRASH BARRlER | ’3 | Drainage behind the Redi-Rock wall is to comprise a 300mm free draining aggregate
/%(// / | \ ) o ‘ “‘ 1 column (block voids to be filled with same material). The aggregate should have the
] | [ | following properties:
Compacted well graded granular fill \ \ ‘ BASE COURSE OF /77Q000 | 4 | Plasticity Index Non-plastic
Permeable finish to be used above the drainage - Assumed characteristic drained parameters: |~ / 2 0'€8 \ - GEOGR;%I-SSS:Z(OU}%\I(I;ES[\AQEQ m T | Los Angeles Coefficient < 50
column to allow ingress of surface water -~ ¢'=35°%y= 18kN/m° J 1 — N | B Grading (see table below)
S i > — s 4 \ "%—‘ ‘\ PR 615+ 15,20 E263 fEIg SHOWN INDICATIVELY ' ‘ T Size (mm) 20 5 1.18 0.6 0.15
711mm (28") Top PC Redi-Rock A / : , 2 > : PK 6+60,78 N . . .
Block( wit?w Le%gestone Finish Max erf/tf"ggﬁ O //\\ \\// \\// \\//\\//\\//\\ // \/K N — 0078 —{8 ‘ | A \ X= 6546174174 T o %Passing | 100 | 60-100 | 1545 | 0-25 0-5
L ‘ o, ! H
81-860'”1 / //\//>//\ \//\ /\//\ Compacted upfill material ] S CH30-000m | Y= 581778.606 050/0 | o A 100mm diameter flexible uPVC perforated drainage pipe is to be installed behind
g . — —_— | | | . . . . . . .
HO=CHONED 0455\0 T = \  Assumed cl;aragl‘ze!lstlf (jf;(lg(jg]parameters 00 G8 T ‘ “ | | PK 5‘*88, 28 the maln length of walling. '_I'he pipe |s_ to be fully roddable with ro'dldlng points
300mm drainage column Y \ 14 ! ) \ ——~ | (X= 6546152.787 provided at each end of the pipes. The pipes should also provide a positive outlet to
consisting of free drainin ARG AN AN NSNS AN -4°5~ go 9 go AN SN SN SN S = i Ly 581759 778 a suitable approved discharge point, either the sub-base of the adjacent permeable
aggrega?e See notes fo? { b \ See side notes for approved geogrids for the top course. Geogrids approved \f/\ = : paving or the nearest manhole. Details are to be confirmed by the Principal
) for the top course only must not be used for the remaining courses. : ' [ Designer. See Section 2.2.5 in the design report for full details of the requirements
aggregrate specification. o QOQ OQ"QOQ"QOQ¢QOQ¢QOQ 0 ooOgoQOQoQOQ"QOQ¢QOQ¢QO QOQ //\ P Y & —) ! | and gompaction method. onrep |
—&-- A 50 %5502@,%%3&0 /\ //\//\//\// A Y | T ] PAB77 M f-[ f / CH20.000m | A
711mm (28") Middle DOV VOV QY OV OV OV OIS OO & Rear of reinforced soil block. Well graded granular fill and retained upfill \ N | ] g usria ree | S 6) FOUNDATIONS OF THE REDI-ROCK WALL
PC Redi-Rock Block 5° == = éoo 0@9 Oéoo Oéoo o%g?ggggggﬁ%g@ 0&09 Oéoo Oéoo 0400 0&09 / N to be placed and compacted together. Well graded fill must extend at S A Lt ‘ U | | Ser VakalfseraUd / X 1 | , PA3 S To achieve a suitable foundation for the Redi-R’_ock wall and_ reinforced eoil block,
with Ledgestone Finish y WEW &Q&Bp{% [@/\2%25%‘5%\9%3%3%&&%29 V'gp \ least to the rear of the geogrid tails and include one compacted layer of o) S > \ / | . l <N g excavation must take place down to original undistrubed medium dense silty SAND
QoQ Q ST T ¢°OQ§OQ°°OQ°° SRS /\ well graded fiII over the uppermost course of geogrid reinforcement. N ) ‘ 3 | Servakaitseraud or LIMESTONE with a minimum allowable bearing capacity of 200kPa. A competent
== P; &99 &;&) &99 2N @Q &99 %ﬂ /ODQ YA I I A % B B person must confirm the suitability of the founding material and that the minimum
Infill voids in and ] 4 26 g 455 W%&%&%% \/\\ \ \ \ \ SEE "SECTION 1-1 AT SEE STANDARD DETAIL allowable bearing capacity of 200kN/m? is achieved. Any soft, loose or unsuitable
Q ; A /\ OBSTRUCTION" MINIMUM 21MM GAP REQUIRED BETWEEN BACK OF FOR OBSTRUCTIONS IN material (such as Made Ground, Alluvium or Peat) present at or below formation
©  between adjacent PC OGS OIS OIS OISOISOIEOISOYISCIEOISOISOISO6 S N = c
h blocks with free == Q OR> 5“ Q RO BIELH 300mm wide Miragrid GX 160/30 stnps wrapped UNITS AT BASE COURSE OF BLQCKS. REINFORCED ZONE level must be excavated down to a competent original bearing stratum and replaced
draining aggregate J <r Y, \ . through PC blocks and extending minimum Cut |f3”9th f‘?" cHzdooom| & 1 SEE DETAIL "GEOGRID LAYOUT FOR CONVEX CURVES 1 with compacted selected coarse granular fill, which should extend at 1V:1H down to
&QO&QQ% 0§>" RS O% Q/% Q/ong oOff Off Off 06% i 4.55m info backfill at both the top and bottom of SeC:'ng:n'1 1 C 1= e —— % AND RADIAL CORNERS" FOR MORE INFORMATION B C tf}ethbeirmg stratum. ]/(\F;mg; goom diep Iivelllénglpact e?tendlgg 300tmhm eltfler. Slltie
ot R 20 2% :% :% ;@ i ; ; . of the base course of Redi-Rock blocks, should also be formed from this material to
Indicative soil profile Non woven seperator T~ % = (4550 = = \\ ~PC blocks See P\Oit/'ve Connectlon detall. B ]‘ 3 ‘ provide an even, level surface for placement of the base Redi-Rock blocks. Fill
S geotextile (Dupont Typar ! N material should have the following properties:
based on provided 2F37 or other approsed) o R R R B DS BRSNS //\ > 2N //\ // //\ // P - 8500 S Moisture content betwoon OMG. - 2% and OMC
exploratory hole logs 550/ /\ /\ /\/ g 5545’795 o 7: | g Los Angeles Coefficient < 50
Tep50|l and any 711mm (28") Bottom PC SR OQ¢ 020203 ()Qo"QQ QQ o Selected well graded granular backfill benched into insitu soil. Backfill - : | | | | 0 Asphalt content < 59%
soft/unsuitable material Redi-Rock Block with S 905909 939 905 B 883 B0 ,p() IR RN \ to be compacted in maximum 300mm layers (%, Redi-Rock unit = 581795.864 i = < g Bitumen content $2%
to be removed prior to Ledgestone Finish - I QNI SRE oSO LND £Lo 680 SRa SR0 B85 height is recommended), with geogrid strips laid horizontally between | = % Grading (see table below)
placement of upfill 77 70om AN 0&0 0@) Oéo 0&0 0&0 dr) 0d°m 0@) 0&0 0&0 0&0 0&0 /\ layers after compaction of the underlying layer. See notes for tll L:ll Size (mm) | 125 90 75 37.5 10 5 0.6 | 0.063
o : = ifi f kfill | ‘
\::\:\\\'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m\'\\'\ O O e — 7 d ¢ 4 4 oo e g g \\ specification o baC\l material and compaction requirements. : ,3 L,\‘\l % Passing 100 80-100 | 65-100 | 45-100 | 15-60 | 10-45 0-25 0-12
D SAEANEAEANED QAL UL I - - - - -
g % ,.‘»{360 B — 300 DO &Q@Q@g@ 20 &QOQ OQ Q/g Ofpv(fpv &Q &QOfPQOQ \///\//\/// // | [g $ See Section 2.2.4 in the design report for full details of the requirements and
) b (o) LSPNTSSNISNG 5 LPNOSPNG, Q. | compaction method.
I's S S A I Y A AIGAP U e 3 9\\/\\/\\/\ | §
S SRR CHip=| 7) TEMPORARY WORKS
? 2008 o%%o%%f% % Full width of the reinforced soil block to be founded on original undistrubed medium dense silty SAND or LIMESTONE with a minimum 0.000; Wy The Principal Contractor must consider adequate temporary works, such as
1V 1H S oQo X QQ OQ 2 QQo Qc allowable bearing capacity of 200kPa. Any soft, loose or unsuitable material (such as made ground or alluvium) must be excavated until j\ Q temporary propping and building the wall in short lengths, to ensure stability of the
Z @3 1 _1J|o X &% RO 2&%352 a suitable bearing stratum is encountered and replaced with compacted selected coarse granular material. See notes for fill specification. [ < excavation. Geoman Ltd. is not responsible for temporary stability or design of any
g NNV N NN NUNAUN VAN ANV il Y ~— temporary works. This retaining wall solution is for the permanent works only and is
Minimum 300mm deep levelling _ — Min. 100mm diameter flexible uPVC perforated drainage pipe (WavinCoil or other approved) to suitable positive outfall. AN on the basis that a safe system of works is provided for construction. The Pr!nc!pal
. . . . ) . s Contractor should provide a method statement for the works to satisfy the Principal
pad comprised of compacted coarse Rodding eyes to be installed at both ends of the drainage pipe to ensure the full length of pipe can be maintained. Designer.
granular material- see notes '
| | 8) SITE/IN-SITU SOILS
Foundation for bridge abutment to be located below the formation of the proposed Retained ground assumed to have the following minimum properties:
| | Redi-Rock wall, to be installed prior to construction of Redi-Rock wall. -~ . imperted/site-won silty SAND ¢’ = 32° .apd y=17.0 kl.\l/m3
See detail for large obstruction in the reinforced zone on drawing SK18-5599-02 for S Foundation Material assumed to have the following minimum properties:
guidance on connecting the geogrid to the Redi-Rock blocks around the columns. L\g original silty SAND ¢'=30"andy =17.0 kN/m?
- — S gravelly silty SAND (Glacial)  ¢'=32° and y = 17.0 kN/m?
— — — — — — 7 S weathered/weak LIMESTONE ¢' = 35° and y = 20.0 kN/m?
(@)
9) TYPICAL FRONT FACE BATTER
- The wall should be constructed with a face angle of approx. 5°. Plant should be
restricted within 2m of the rear of the Redi-Rock blocks. Refer to the notes to Section
2.2.
10) GEOGRID REINFORCEMENT
300mm wide strips of Miragrid GX 160/30 geogrid are to be used for the construction
ELEVATION _ WALL 1 of the Redi-Rock retaining wall. Care should be taken when cutting into 300mm
strips not to damage the primary/machine direction strands.
1:100
CHANGE CHANGE 10) BRIDGE FOUNDATIONS
—DIRECTION— —=DIRECTION=— It must be ensured that the foundations of the proposed bridge are founded below
85.000 (18° EXT) (20° EXT) the formation level of the Redi-Rock wall to ensure no loading is transferred to the
. L L I L 1 ‘ ‘ ‘ ‘ ‘ L L\U ‘ I 2 ‘ 3 ‘ 4 ‘ retaining wall, and that the foundations do not rely on the retaining structures and
O E ‘ 1O E O E( ‘ 1O E reinforced backfill for support (including lateral support). If the surcharge on the
84.000 E =) [ % S . E =) [ 9 S LEGEND: retained side of the retaining wall is to exceed 12kN/m? the Principal Designer must
. Ol g © ol g © — inform Geoman Ltd. prior to construction to allow this design to be reviewed.
|E | | w ‘ | |<—E | | w STANDARD BLOCKS
(2 I I n I I BLOCK SERIES (RETAINING, FREESTANDING, 11) NOTES ON CALCULATIONS/DRAWINGS:
83.000 | ] | | | ACCESSORY) - These plans and the accompanying design documentation should be checked by the
61,613 o - Bridge | Bridge | | 61813 BLOCK SIZE (28, 41, & 60, OMITTED I NOT APPLICABLE) immediately 1o Geoman Lia. Consiructon of these walk shall not commence uniess.
.813m column column .813m . . L . f :
| | | | | — | BLOCK TYPES and until the Client/Principal Designer has considered the Geoman Geotechnical
82.000 811356m N e e Toolom(2) o 7 T sogn 129 00 (12') T T o 81.356m (HALF, BOTTOM, MIDDLE, TOP, STRAIGHT, Design Report (Ref: 18-5599) to ensure that there are no errors, omissions or
80.899m N ‘ S 60304 5m | OX 16 m | 6 1600 455m GX 16030 455m | GX 16030-455m | [Facing ‘ ‘GX160¢30-4,55m “Faci ‘ Faci ‘GX 0050-455m | 6 16030-455m | R 80.899m VARIABLE RADIUS, GARDEN or CORNER) conflict with the scheme design.
FINISHED GROUND N C-26 PC-28M PC-28M TaM PC-28M PC-26M | 300mm (12") ‘ 3opmm (1'2'7(- C28m ‘ 300 m (12") ‘ 30(me (12") z_M Pc PC28M PC-26M oo Y —
81.000 LEVEL AT CREST 80.442m { O o SR o g e sty cxiggpcifn| | eics” [ eichs” Jociiion ey ot T iy e oL > 80:442m REDI-ROCK BLOCK SCHEDULE
. : 3 C28 C-26] C-28 P C-281 = = S5l S : _
OF WALL 79 985m Mxmagsgm o 160 s5m foeono-yssm foegzagayssm erfs%%sm a Frggl‘rgz) 30%25 o rsglags& 300mm (121) ‘ 300"231“1 ) ‘prc ookt P -4/ 1 GX 160/30- 455m | GX 160/30- 4.55m | GX oo o0 s5m | OX o004 6 fo?sg?_?zsﬁm €s | 79.985m
PC-28T PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28| pC-28M | 300mm (12") [,300mm (12") | PC-28M 300 m (12 ) [ 300mm (12") P_M C-28| PC-2¢ 28 C-28l PC- _M PmM P(ﬁzM C-28M PC-28M PC-28M s POSITIVE CONNECTION BLOCKS . — -
80.000 79. ‘528m (OR[N =[S v e @XENED -k & 61150.’3‘2155'1 416050455 | GX 16320-455m |G 16050435 |GX 16050- =03 CRIEN0E o G ICOR0EE Facing” || “Facing’ _|® E“M || Fecing] || racing | | o Rl CAICOR0 S (O J_J-5i" (OXTETENA o) [N - o e 51: 79.528m 711mm (28") Positive Connection Top Block 49
' Yo -2, PC-28M PC-28M PC-28M PC-28M PC-28M PC-28] PC-26M PC-28M PC-28M PC-28M PC-23M | 300mm (12") OOmrr (12 ) PC 28M 300mm (12]) 300mm (13 C-28M C28M | PC28M | PC-28l PC-28M PC-28M PC-p8M PC-28M PC-28M BLOCK SERIES (EOSITIVE CONNECTION)
79 071m 16060-255m | GX 160730-25m | GX 16030 -2.56m | GX 16030-2.56m | GX 160150-455m | X 16030 -4 56m | GX 16080-4.56m | GX 160130-455m | GX 16030456 | GX 16030-4 56m | GX 1600-455m | GX 160304 56m | Facirig X 16030-45m | Facing Facing -456m O X 160730- 456 | O o 0. 455m o oo 455m (GX 160130 - 455m | GX 16030 - 255m | GX 160/30- 2.55m | GX 16030 255m R 79.071m BLOCK SIZE (28 or 41) 711mm (28") Positive Connection Middle Block 402
PC-28M PC-28M PC-28M PC-2 PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28| 300mm (12| PC=28l 281300 m (12 ) [ 300mm (12 ) PC-26M PC-28M PC-28M PC-28M SN — - ositive Lonnectio e bloc 0
78. 614m (GX 160/30-2.05m | GX 160/30-2.56m | GX 160/30-2.56m | GX 160730 - s X 6030456 |G 16030 4 85m |6 6030 A6 m |G 160304 56m | GX 6050-4.56m |GX 16030-1456m | GX 160804 56m | GX 16030-456m | G 16020 -4 Facmg “Facing” _|GX 16080-4, acin 56m X 16050 455m | X 16030-256m | GX 16030256 G 16080 -256m P \ 78.614m BLOCK TYPE (BOTTOM, MIDDLE or TOP)
79.000 C-28M PC-28M PC-28M PC28M | PC.28M PC-28M PC-28M PC-28 PC-28M PC-28M PC-28M PC-28M PC-25M | 3ufmm (12") 3ugmrm (12) PC-28 28 suumm (u’l) 30umm (11) PC-28M PC-28M C-28M C-28M PCUBM | PC28M PC-28M PC-28M PC-28T o 030 = - 711mm (28") Positive Connection Bottom Block 70
78.157m o I3 205m [ox adn 206m (GX 160/30- 2:55m | GX 160/30- 255m | GX 160/30-2.55m | GX 160130 - 25m | GX 160/30 - 4.55m | GX 160130 -4 55m | GX 160/30 - 4.55m | GX 160130-14 55m | GX 160/30 - 4.55m | GX 160130 -4 55m | GX 160/30 - 455m | GX 160130-456m | [Facinig ‘ ‘ ‘ Facin ‘ Facing ‘GX160!30-4.55m m| GX o 16030456 G 10030 4 85m| X 6030 485m |G 1000 4 e | X 6D 285m GX 16030-256m |GX 160130~ 256m | GX 6030-2.56m | GX 16050-206m R 78.157m GRID LENGTH FROM BACK OF UNIT
= PC-28M PC -28M PC 28M PC-28M PC-28M PC-28M PC 28M PC -28M PC -28M PC 28M PC -28M PC -28M PC 28M PC -28M PC -28M| 00mm (12") 300mm (12 ") PC -28M 300 nm (12") | 300mm (12") C-28 28M PC 28M PC -28M PC -28M PC 28M PC-28M PC-28M PC-28M PC-28M EX N — .
CC | 6X 160130- 1.56m | GX 160/30 -2.05m |GX 160130- 205m | GX 160730 -2.55m | GX 160130~ 256m | GX 160/30 - 2.55m | GX 160130- 4 56m | GX 160/30 -455m | GX 160130- 456 |GX 16030-456m | GX 16050 - 4.56m | GX 16030-456m | GX 160304 56m | GX 16080-456m | X 16030- 4 46m | | “Facing” "Facing’ ' |GX16030-456m| Facing Facing m |G To0 4 85 X 6030 485m | GX 10004 85m | GX 650 485m | GX 1000 4 e | X 630 435m GX16030-256m GX 16030-256m | 3¢ 16050 - 256m | GX 160-206m | © GRID TYPE (MIRAGRID GX 160/30, SEE NOTES) Freestanding Garden Corner Top Block 33
78.000 £ | pCosT PC-23M PC-2eM PC-2eM PC-2eM PC 2eM C 28M 5C 28M £C 28M PC-28) PC-23M pC-2eM PC-28M PC28M PC2eM | 200mm (12 | 309mo] (” )| eCasm [ 300mm (12)) T300mm (12) [ PCo8M C-28) PC28M PC 2eM PC 28M PC 28M nC 28 schgw | ocogw | PC-28M PC 28T )
: HCG |GX 160730 - 1.55m | GX 160130- 1.56m | GX 160/30 -2.06m | GX 160130- 206 | GX 160/30 - 255m | GX 160130- 255m oo 256m | GX 160730 - 2.55m | GX 160130-4.56m | GX 160130 -4 56m X 603 6m |G 16030 4 85m | X 16050~ 456m | GX 100 4 85m | X 650 485m | O 1004 em | Faciry” "| " “Facing” ’ |6x16080-455m| ~ ‘Facing” ||~ “Facing’| | ox 160/30-455m ~4.56m | GX 160/30- 4 56m | GX 160130 - 4.56m | GX 160/30- 4 55m | GX 160130 -4.56m | GX 160730 -4 55m | G 16018 - 2.55m | G 160730 - zssm\exmo/ao bt G 00285 | X 603 206m |G 1600 205m | X 6030 15m | HCG . Freestanding Half Garden Corner Top Block 3
PC-28B PC£8B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B 300mm (12") 300mm (12") PC-28B 300mm (12 ) 300mm (12") PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC-28B PC28B PC-: ZBB -28B PC-28B CUSTOM 300MM (1 2 ) REDI-ROCK g p
GX -1.55m [GX 1 -1.55m | GX 160/30 - 1.55m | GX 160/30 - 2.05m | GX 160/30 - 2.05m | GX 160/30 - 2.55m | GX 160/30 - 2.55m | GX 160/3( - 2.55m | GX 160/30 - 4.55m | GX 160/30 - 4.55m | GX 160/30 - 4.55m 160/30 - 4.55m 160/30 - 4.55m GX 160/30 - 4.55m | GX 160/30 - 4.55m | GX 160/30 - 4.55m | (X 160/30 - 4. Facing “Facing” GX 160/30 ~acing 5 GX160I30 4 GXWJBO 4 GX160/30 4_55m GX1 455m (GX 160/30 - 4.55m | GX 160/30 - 4.55m | GX 160/30 - 2.55m | GX 160/30 - 2.55m | G3< 160/30 - 2.55m | GX 160/3D - 205m GX1 05m GX 160/3D - 1.55m | GX 1 -1.55m Famng BLOCKS CAST WITH REBAR TIEBACKS K - X
77.000 TS BT A0 B A I A0 I 250 BT A B O I A T A A5 BT A A A A A0 A A A0 A A S AT A P A A A0 IO &0 Y 20 OB OO NN O OO O SOOI 300mm (12") wide Redi-Rock facing blocks 40
77.243m | | | | F7.243m ) ) ) )
—_— FINISHED GROUND LEVEL AT TOE OF WALL ‘ ‘ | | 1 300mm wide strips of Miragrid GX 160/30 4650m
GROUND LINES
76.000 i ‘ ‘ DETAILRFEgFEFé)-I;(S)TSRTL'JAC’)\{IFI)éEg | |
300MM DEEP COMPACTED GRANULAR LEVELLING PAD - SEE NOTES. [ [ IN THE REINFORCED ZONE [ [ FINISHED GROUND LEVEL AT F O R C O N ST RU CTI O N
| | | | CREST OF WALL
I [ | [ [
75.000 NilN. 457MM EMBEDMENT LiNE ‘ ‘ ‘ ‘ FINISHED GROUND LEVEL AT
TOE OF WALL — - - -
| | 1 ‘ | | \ \ 2 ‘ 3 ‘ 4 ‘ F__|Additional details added for section w. obstruction | KK | 16/05/19
74.000 I I I I | I | I I I I I | I | I I I I I I I I E [Line of Wall 1 moved, added section w. obstruction | KK [03/05/19
| | | | D [Levelling pad changed from C20/25 to granular fill KK __115/03/19
CH 0.000m CH 10.000m CH 20.000m CH 30.000m CH 40.000m T A
A | For Approval - soil conditions added KK [13/02/19
ELEVATION WALL 2 0 Issued for Planning Approval KK [21/11/18
- Rev. |Issue / Revision: Drawn: Date:
POSITIVE CONNECTION (PC) DETAILS Geogrid Layout for Convex Curves and Radial Corners
1:100 CHANGE CHANGE NO SCALE _—_ L
DIRECTION »‘ DIRECTION ’« (Design Length) ®
(22° EXT) (20° EXT) FILL SLOT AND WEDGE BETWEEN Geogrid strips may be overlapped directly. o
85 000 BLOCKS WITH STONE Reinforcement_effective unit peri_meterfor Place Stone_ln joint
. Lo L [N Lo L L e e e N (O] amp—— pullout calculations, C = 1.5 (1 side full between adjacent
o= | | o> o> | | o> PLACE GEOGRID FLUSH WITH CONCRETE - contact with soil, 1 side partial contact with blocks
'_ Df O Df l_ Df D m / SURFACE BEFORE BACKFILLING WITH STONE soil)
o ) | | > =) o =) | | > ) v v Geogrid strips (for blocks
84.000 < (@) | i O < (@) I i (@] U | wePER BLOCK) 2 B35S : § one layer down)
= \ = \ %
() w ‘K\/ P00 00 Geogrid stri
83.000 : : 1 : 3 i e gil:gg:%ﬁ%,}?;s Place 18" (457 mm) high piece of Desi
| | Bridge Bridge | | non-woven geotextile.fabr.ie es|gner
! T CO|Urgnn — T CO|UF€T’1” - ‘ ‘ 39 o 0 NON-WOVEN GEOTEXTILE i(r‘]\%isnf:lghl\,":;? S;;;g??""iyc;;ass 3)
82.000 | I | | 3 :{;:L $0G0R 0;;3'5 ? FABRIC (IF SPECIFIED) i ypi
- —— i i e = . —_— i — s - —— — = - D) 2 OO X
FINISHED GROUND LEVEL Mwm 455m\sx1eom st | ox 16050 o 6m | OX 6050 455m\ex1eom 455m Gxiaolaﬁ issm\ex 60720- 455m\ex1emo detm | 0x 16000 455m\ex1so/30 455m\ex1eum 455m\ex1eom 455m\ex1som 455m\ex1sum 455m\ex160f30 455m\\"‘°5\‘\ L 2: G E O M A N
AT CREST OF WALL y T PC-2 ‘ PC-2 T PC-2 PC-2 PC-2 PC-2 PC-2 T PC2EM [ PCDM [ pcogy | PC20M | PC28M | PCogM | PCosM [ P PC-28 PC-28T ‘]\FC‘N‘\ S SEO8ERORERG
81.000 16X 160730 -4 56m |GX 160/20- Sssm GX TR0 - Stk PX”F%MEm rxwmn it X 1AV30- bt X 16030- ik cnenfa o oot '\lisrl GX 160730 -4 56m G)“SONJ ¥k X 160030 -4 55m | GX 1RQ131-4 5m | GX 180130 -4 | CX 1AN30-4 55m | X 1RV30-. o X 160730 b o fotsa OROR0 29 44 Elmwood Avenue, Belfast, BTS GAZ +442890 664941 info@geoman.co.uk
Mﬁe&fg exfs(o:m 455m Gx1s%m som O o0, 45Jex1smo htsm| o e o X 160130 -455m | GX 160/30-4 55m | 6X 1 fbsm o 0'2324 oX 633%52"55,,, Gx1eg'm 455m foc' -4, - o485 X 16030-456m |GX 1 m | ox 0455 foe%syssm o ogoAtem ex1sgm s o o050 zssm‘\CS\L QRBAERERRAGRRS AASHTO NO. 57 STONE TO EXTEND
‘ W PC-28M —J8M PC-28M -28M PC-28M m;TL PC-28M PC-28M PC-28M 6% PC-2 T T PC-28M PC-28M PC-28M % PC-28M PC! zsm% PC-28M PC-26M PC-28M PC-28M PC-28M PC-28M PC- ZSTM‘ 55 AT LEAST 12" BEHIND BLOCKS Project Title:
80.000 GX 160730 - 255m | GX 160130 -256m mem 455m GX160/30 fssm GX 160/30-455m GX160/30 455m | GX 160/30 -4 56m | GX 160130- 455m | GX 160/30 -4 55m | GX 160130- 456 | GX 160/30 - 4s{sm X 160730- Mssm ex1som bt X 160/30- 455m GX 16030456 | GX 16030- 456 [GX 16030-455m | GX 16030- 456  GX 16030- 45 |GX 16030-456m | X 16050- 4 56 | GX 16030- 4 55m | X 16030-256m | GX 1607302 S When blocks become .
| e o g O o O M GO O O s A 4 O O A .. A O o ) O \¢\ (LOWER BLOCK) R 12 WIDE STRIP OF GEOGRID foo losely space pace MUSTLA BRIDGE. ESTONIA
[ I e I T L I I O N T . exfe%a%si” Tc,xrs%/ag s o 600 5 foe%aﬁsk”ssm PC-28M fos%/agazwsesm I I T I O I T I I I I O o N SECTION VIEW THROUGH BLOCKS back of blocks US G ; STO
79.000 maE PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M C-23M C-28M | PC-28M 7 w£ PC 281 T PCzoM PC-8M PC-28M PC-28M PC-28M PC-28M PC28M | PC28M | PC28M | PC28M | PC.28M PC-28M NO SCALE . . . ] — | )
(GX 160130 -2.05m | GX 160130 2.05m | GX 160/30 - 2:55m | GX 160/30 - 2.55m | GX 160/30 - 2.55m | GX 160/30-4.55m | GX 160/30 -4.55m | GX 160130 -4.55m | GX 160/30-4.55m | GX 160/30 -4.55m | GX 160130 -4.55m | GX 160/30-4.55m | GX 160/30 -4.55m | GX 160130 -4.55m | GX 160/30-4.55m | GX 160/30 -4.55m | GX 160130 - 455m GX16010- 4.5 | GX 16030 456m | GX 160/30-455m | GX 160130 -4 5m | GX 16030 456 | GX 160/30-456m | X 1601304 56m | GX 16030-4.5im | GX 160/30-2.55m | GX 160/30-25m | GX 160130 - 255im | GX 16030206 | GX 16070 205rn GX 160/30- 2.05m \"“\ Minimum radius for bottom row 14'-6" (4.42 m) is the minimum radius for Redi-Rock
PC-28T PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC28M [ poogy | PC:28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28M PC-28 PC-28M C-28M PC-28M e - y blocks. It occurs when all the blocks are placed tight . .
X 160130 205m | GX 160/30 -2.06m | GX 160130 205m | GX 160/30 - 2.55m | GX 160130 - 2:55m | GX 160/30 -2.56m | GX 160131~ 455m | GX 160/30 -4 55m | GX 160130 - 455m | GX 160130 -4 55m | GX 160130 - 4.55m | GX 160130 -4 55m | GX 160130 4.55m | GX 160/30 -4 55m | GX 160130 - 455m | 3X 160130 -4 56m | GX 160130 4.55m | GX 160/30 -4 55m GX 16030- 455m Gx1eoao 4.55m |GX 160/30 - 455m | GX 160130- 455 | GX 160/30 - 455m | GX 160130-4.55m | GX 160/30 - 4.55m | GX 160130- 4 55m GX1GO/30 255m meao s GX160/30 Y som GX 16030-205m Gx1so/ao 206m | GX 160/30- 1.55m Number of Height of Radius from Distance together. A larger radius is required on the bottom Client:
78.000 = pC-og) C28M | PCoeM | PCoeM | PCoem C28M | pCosM | pCosM | pCogm | pCosm PC2SM | PCoeM | PCoeM C22M C2et | nCoew € 251 PC2SM | PC2eM | PC2eM | PC2eh PCo8M | pCogM | pCogm | pCosm | peoaem 2eM_ | PC-2eT GEOGRID STRIP WRAPS THROUGH BLOCK o vl face ofblock | between blocks row of a Redi-Rock wall to account for the batter “a aa
. X 16030 1 65m |G 16002 05m| X 6030~ 206m | OX 1000 2 05m | 0X 630 2.55m | OX 1602 B6m X e 255m | 6X 160/30- 456m | GX 160130-4.55m | 6X 160/30- 4 55m | G 16030 -4.55m X To0H_4 5m |G 604 85m | G 1600~ 56m |G 1004 85m | X 530 485m | OX 160 455m | GX 16030 - 455m\<;x1 455m\ex1 455m\Gx1eo/d5 455m\ex1soeo om0 6 5m | X 60304 m | X 60304 5m | o 604 5 | X 0. 455m\Gx1som 255m\ex1som 255m\ex160130 255m\Gx1som 2.06m |GX 16050 - 205m\ex160130-205m o o0, s5m | T A5m | HOG AND EXTENDS FULL LENGTH (L) INTO = 1 16 (046m) | 14-6' (4.42m) 013" (3 mm) between courses of blocks and still provide enough
PC-28T PCheB PC-288 T PC-28B PC-268 PC-28B PC-28B PC 288 PC-28B PC-28B PC-288 PC-28B PC-28B PC-28B PC-28B PC-28B PC-288 PC-288 PC-28B PC.28B PC-288 PC-28B PC-28B PC-288 PC-28B PC-28B PC-288 PC-28B PC-288 PC-28B PC-28B PC-288 PC-288 PC-288 PC-28B REINFORGED FILL ZONE (TYPICAL) 2 30091 m) | 148 @47 m) 021" (5 mm) space to construct the top row of blocks P H ' » ' . l I S l ’ H | l l | l
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