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GEOTECHNICKÉ VÝPO–TY

2 Vyztu�ený svah v km 95,185-95,267

1 Rekapitulace geotechnických výpoŁtø



Rekapitulace geotechnických výpočtů 

Vlastní výpočty jsou dokladovány v části dokumentace B.11.2.2.4. 

Staničení 
[km] 

Typ 
tělesa 

Stra-
na 

Stupeň stability / 
Procento využití 

Sedání 
[mm] Poznámky 

95,050 přísyp L 85,2 % 18,5 Sklon 1:1,5 

95,150 přísyp L 86,6 % 8,6 Sklon 1:1,5 

96,400 zářez 
L 41,3 % - Lomený sklon 

1:1,75 / 1:1 s lavičkou P 46,5 % - 

96,500 zářez 
L 54,6 % - 

Sklon 1:1,75 
P 64,7 % - 

96,950 zářez L 
(horní etáž) 1,87 

- 
Lomený sklon 
1:1,75 / 1:1 s lavičkou a akumulačním 
prostorem (celkem) 1,56 

96,950 zářez L 
(horní etáž) 2,12 

- 
Lomený sklon 
1:1,75 / 1:1 s lavičkou (celkem) 1,74 

96,950 zářez L 68,4 %; 70,7 % - 
Sklon 1:1,75 – výsledná varianta – 
nejvyšší stabilita, srovnatelné zábory, 
nehrozí degradace lavičky 

97,200 zářez 

L 
(horní etáž) 62,8 %  

- 

Lomené sklony 3:1 s lavičkami 
(celkem) 78,1 % 

P 
(horní etáž) 47,8 % 

- 
(celkem) 68,4 % 

98,050 zářez P 
(horní etáž) 23,0 % 

- 
Lomený sklon 
1:1,75 / 1:1 s lavičkou (celkem) 39,1 % 

98,750 zářez L 

(horní etáž) 40,1 % 

- Lomené sklony 3:1 a 5:1 s lavičkami (střed. etáž) 67,1 % 

(celkem) 76,5 % 

98,750 zářez P 

(horní etáž) 51,4 % 

- Lomené sklony 3:1 a 5:1 s lavičkami (střed. etáž) 70,4 % 

(celkem) 81,1 % 

99,840 zářez L 
(horní etáž) 2,96 

- 
Lomený sklon 
1:1,75 / 1:1 (celkem) 1,85 

100,690 zářez P 
(horní etáž) 33,4 % 

- Lomený sklon 1:1,5 / 2:1 s lavičkou 
(celkem) 47,5 % 

101,170 zářez 
L 54,2 % - Sklon 1:1,75 

P 43,3 % - Sklon 1:1,75 
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GEOMAT s.r.o. Page 1 of 8
Turanka 115 Date 19 Feb 2013
627 00 Brno Reference
Czech Republic
Tel: +420 548 217 047  Fax: +420 548 218 047

Tensar Grid Reinforced Soil Application Suggestion
Client: SUDOP PRAHA a.s.

Project:

SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek
Vyztuzene nasypove teleso v km 95,200

Objective:

Calculations in accordance with:
Institut für Bautechnik method

Calculations carried out using Winwall Version 8.31
Details of the theory used in this program are available on request from:
Tensar International Ltd, Cunningham Court, Shadsworth Business Park, BLACKBURN, 
BB1 2QX, UK. Tel: +44 1254 262431; Fax: +44 1254 266873; E-mail design@tensar.co.uk.

This document contains an Application Suggestion which has been prepared by GEOMAT s.r.o., on a
confidential basis, to enable the application of Tensar geogrids to be evaluated.  The Application
Suggestion is merely illustrative and is not a detailed design.

This Application Suggestion is specific to the unique characteristics of the Tensar geogrids which are
referenced within the calculations.

Copyright in this Application Suggestion belongs to Tensar International Limited.  It may not be
reproduced in whole or in part without the prior written permission of Tensar International.  It must not
be disclosed other than for the purpose of evaluating its commercial application for the use of Tensar
geogrids.

This Application Suggestion does not form the whole or any part of a contract.  Its suitability for any
project is the sole responsibility of the user and its professional advisors.  Neither Tensar International
Limited nor GEOMAT s.r.o. are responsible for any application of the Application Suggestion other
than in conjunctionwith the sale of Tensar.

Tensar is a registered trade mark.

© Tensar International Limited.
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GEOMAT s.r.o. Page 2 of 8
Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200

Input data

Geometry and facing details

Steel Mesh

Facing

Water Level
0,00 m

Water Level
0,00 m

2,35 m

4,30 m

70° 70°

34°

5°
7,00m

Foundation Soil

Reinforced
Fill

Backfill
Datum

Surcharge

Scale 1:100

Soil properties

Soil type c' Unit'cv
weight

(kN/m²) (degrees) (kN/m³)

Reinforced fill 0,00 32,00 20,00
Backfill 3,00 25,00 19,00

Foundation 0,00 32,00 20,00
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GEOMAT s.r.o. Page 3 of 8
Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200

Surcharges

Load acts from: To: Load Temporary/
x (m) x (m) (kN/m²) Permanent

 0,000 101,390 15,000 Permanent
 1,700 4,700 63,020 Temporary
 5,700 8,700 63,020 Temporary

x coordinates are measured from the top of the slope.
Temporary surcharges are only used when they reduce the factor of safety.

Horizontal loads

Load acting at coordinates: Load
(kN/m)x (m) y (m)

9,730 7,550 12,000
13,730 7,550 12,000

Positive loads act towards the face. 
x coordinates are measured from the toe of the wall; y is the height above datum.

Reinforcement data - Design Temperature = 10°C

Grid strengths are for a design life of up to 120 years

Tensar Creep Installation Calculated Permissible
Geogrid limited and compaction safety working
type strength factor factor load at 10°C

FB/A1 A2

(kN/m) (kN/m)

Type 3 1.75 14,0333,40 1,36

Coefficients of interaction:

Pullout 0,900
Sliding 0,900
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GEOMAT s.r.o. Page 4 of 8
Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200

Reinforcement layout

Number ofTensar Starting Vertical Finishing
geogridsgeogrid level spacing (m) level

above above
datum (m) datum (m)

5Type 3 0,460 0,460 2,300
1Type 3 0,000 - -

Horizontal coverage of grids is 100,000%.
There are a total of 6 layers of Tensar main reinforcement

Grid coordinates

Tensar Level Left Right Length
aboveGeogrid end end
datum
(m) (m) (m) (m)

Type 3 0,000 0,000 7,000 7,000
Type 3 0,460 0,167 7,167 7,000
Type 3 0,920 0,335 7,335 7,000
Type 3 1,380 0,502 7,502 7,000
Type 3 1,840 0,670 7,670 7,000
Type 3 2,300 0,837 7,837 7,000

RESULTS

External stability
All calculations are for 1m running length of structure with the width of the reinforced soil
block = 7,000m at its base.
 
Calculation of forces and moments
The active forces on the back of the reinforced soil block calculated by iterative Coulomb 
wedge check (DIN 4085) are:
     Vertical load     : -11,4kN/m;     Horizontal load : 195,8kN/m.
These give an overturning moment about the centre of the base of 711,6kNm/m.
 
The total weight of the reinforced soil wall is 724,2kN; its overturning moment about
the centre of its base is -1126,3kNm.
 
Permanent surcharge load on the reinforced soil wall is 32,9kN/m; this gives a moment about
the centre of the base of -158,5kNm/m.
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GEOMAT s.r.o. Page 5 of 8
Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200

Temporary surcharge load on the reinforced soil wall is 30,9kN/m; this gives a moment about
the centre of the base of -175,3kNm/m.  This is used only in checking the bearing pressure.
 
The horizontal loads within and above the reinforced soil wall total 0,0kN/m; these produce a
moment of 0,0kNm/m
 
Sliding resistance check
The sliding resistance is 419,3kN; this gives a factor of safety against sliding of 2,141; this is >1.5
and acceptable (DIN 1054).
The critical case for sliding is for active pressure on a block which is wider at the base
than the reinforced soil block.  
The width of the base of the block is 9,178 m, and the angle of the back of the block is 87,9°.
The sliding resistance is 549,0kN; this gives a factor of safety against sliding of 1,923; this is >1.5
and acceptable (DIN 1054).
 
Bearing capacity check
With permanent loads only:
(including effect of water; temporary water should be analysed separately)
The resultant acts at an eccentricity of -1,123 m; this lies within the middle third and is acceptable
(DIN 4017).
The bearing capacity coefficients (DIN 4017) are as follows:
         Nc = 33,36         Nd = 23,18         Nb = 11,60
These coefficients take account of the slope in front of the wall following the method given by Bowles in:
   "Foundation Analysis and Design", Joseph E. Bowles, McGraw-Hill

Bearing pressure check with no live loads between the centreline of the base and the back of the
wall, to give maximum overturning moment:
 
This resultant acts at an eccentricity of -0,769m.  Check bearing pressure with this eccentricity:
xb is 0,401; this gives an ultimate bearing pressure of 331,9kN/sq.m. over an effective length of
7,000m, giving an ultimate load of 2323,1kN.  With a total vertical force of 745,6kN, this gives a 
factor of safety on bearing capacity of 3,116.  This is >2.0 and acceptable (DIN 4017).
 
Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.
 
Bearing capacity check with full surcharge load:
 
The resultant acts at an eccentricity of -0,964m.
xb is 0,418; this gives an ultimate bearing pressure of 346,2kN/sq.m. over an effective length of
7,000m, giving an ultimate load of 2423,3kN.  With a total vertical force of 776,5kN, this gives a 
factor of safety on bearing capacity of 3,121. This is >2.0 and acceptable (DIN 4017).
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200

Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.
Internal stability check
Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability

(degrees) Z (kN/m) R (kN/m) x(m) y(m)

0 -296,7 0,0 7,000 0,000 OK
3 -242,2 0,0 7,136 0,374 OK
6 -194,1 14,0 7,278 0,765 OK
9 -150,8 28,1 7,428 1,177 OK
12 -109,3 42,1 7,587 1,613 OK
15 -73,7 56,1 7,756 2,078 OK
18 -44,0 70,2 7,939 2,579 OK
21 -20,2 70,2 8,137 3,123 OK
24 -1,0 70,2 8,354 3,719 OK
27 13,6 70,2 8,594 4,379 OK
30 23,4 70,2 8,862 5,117 OK
33 28,6 70,2 9,167 5,953 OK
36 19,8 70,2 9,153 6,650 OK
39 23,7 70,2 8,212 6,650 OK
42 22,2 70,2 7,386 6,650 OK
45 18,8 70,2 5,447 5,447 OK
48 16,3 70,2 4,066 4,515 OK
51 14,1 70,2 3,164 3,907 OK
54 12,0 70,2 2,526 3,477 OK
57 9,9 70,2 2,049 3,155 OK
60 7,7 70,2 1,677 2,904 OK
63 5,6 70,2 1,377 2,702 OK
66 3,3 70,2 1,128 2,534 OK
69 0,8 70,2 0,918 2,393 OK

Angle of steepest wedge which does not intersect any grids is 3,672°
Factor of Safety against sliding on this wedge is 2,116
Factor of Safety against sliding on the grid at this elevation is 2,141
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,200

Internal stability check
Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability

(degrees) Z (kN/m) R (kN/m) x(m) y(m)

0 -296,7 0,0 7,000 0,000 OK
3 -242,2 0,0 7,136 0,374 OK
6 -194,1 14,0 7,278 0,765 OK
9 -150,8 28,1 7,428 1,177 OK
12 -109,3 42,1 7,587 1,613 OK
15 -73,7 56,1 7,756 2,078 OK
18 -44,0 70,2 7,939 2,579 OK
21 -20,2 70,2 8,137 3,123 OK
24 -1,0 70,2 8,354 3,719 OK
27 13,6 70,2 8,594 4,379 OK
30 23,4 70,2 8,862 5,117 OK
33 28,6 70,2 9,167 5,953 OK
36 19,8 70,2 9,153 6,650 OK
39 23,7 70,2 8,212 6,650 OK
42 22,2 70,2 7,386 6,650 OK
45 18,8 70,2 5,447 5,447 OK
48 16,3 70,2 4,066 4,515 OK
51 14,1 70,2 3,164 3,907 OK
54 12,0 70,2 2,526 3,477 OK
57 9,9 70,2 2,049 3,155 OK
60 7,7 70,2 1,677 2,904 OK
63 5,6 70,2 1,377 2,702 OK
66 3,3 70,2 1,128 2,534 OK
69 0,8 70,2 0,918 2,393 OK

Angle of steepest wedge which does not intersect any grids is 3,672°
Factor of Safety against sliding on this wedge is 2,116
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Tensar Reinforced Soil
Application Suggestion

GEOMAT s.r.o.

Turanka 115

627 00 Brno

Tel : +420 548 217 047

Fax : +420 548 218 047

Email : info@geomat.cz

Soil Type c'
cv
'

(kN/m²) (deg) (kN/m³)

Reinforced fill 0 32 20

Backfill 3 25 19

Foundation 0 32 20

Steel Mesh

Facing

Water Level
0,00 m

Water Level
0,00 m

12,0 kN/m

2,35 m

4,30 m

7,00m
Foundation Soil

Reinforced
Fill

Backfill

Surcharge

Scale 1:100

Key / Material quantities

Grid Type Quantity/m run

6 No.  Tensar Type 3 42,0 m²

Calculations in accordance with:  Institut für Bautechnik method

Adequate consideration should be given by the designer to the provision of drainage in the above structure.
For further details regarding this design please contact GEOMAT s.r.o.

This document is an application suggestionwhich has been prepared by GEOMATs.r.o. on a confidential basis to enable the application of Tensar
geogrids to be evaluated.  This ApplicationSuggestion is merely illustrative and is not a detailed design.  This ApplicationSuggestion is specific to the
unique characteristicsof the Tensar geogrids describedwithin the full calculations referencedbelow.  Copyright in this ApplicationSuggestion
belongs to Tensar  InternationalLimited.  It may not be reproduced in whole or in part without the prior written permissionof Tensar International.  It
must not be disclosed other than for the purpose of evaluating its commercialapplication for the use of Tensar geogrids .  This ApplicationSuggestion
does not form the whole or part of any contract.  Its suitability for any project is the sole responsibilityof the user and its professional advisors.
 Neither Tensar InternationalLimited nor GEOMATs.r.o. are responsible for any application of the ApplicationSuggestion other than in conjunction
with the sale of Tensar.
Tensar  is a registered trademark.

© Tensar International LimitedWinWall Version 8.31

Client : SUDOP PRAHA a.s.

Project: SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek

Vyztuzene nasypove teleso v km 95,200

Objective:

Design prepared by : GEOMAT s.r.o.

Reference :  Date :  19 Feb 2013 Page 8 of 8
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GEOMAT s.r.o. Page 1 of 9
Turanka 115 Date 19 Feb 2013
627 00 Brno Reference
Czech Republic
Tel: +420 548 217 047  Fax: +420 548 218 047

Tensar Grid Reinforced Soil Application Suggestion
Client: SUDOP PRAHA a.s.

Project:

SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek
Vyztuzene nasypove teleso v km 95,250

Objective:

Calculations in accordance with:
Institut für Bautechnik method

Calculations carried out using Winwall Version 8.31
Details of the theory used in this program are available on request from:
Tensar International Ltd, Cunningham Court, Shadsworth Business Park, BLACKBURN, 
BB1 2QX, UK. Tel: +44 1254 262431; Fax: +44 1254 266873; E-mail design@tensar.co.uk.

This document contains an Application Suggestion which has been prepared by GEOMAT s.r.o., on a
confidential basis, to enable the application of Tensar geogrids to be evaluated.  The Application
Suggestion is merely illustrative and is not a detailed design.

This Application Suggestion is specific to the unique characteristics of the Tensar geogrids which are
referenced within the calculations.

Copyright in this Application Suggestion belongs to Tensar International Limited.  It may not be
reproduced in whole or in part without the prior written permission of Tensar International.  It must not
be disclosed other than for the purpose of evaluating its commercial application for the use of Tensar
geogrids.

This Application Suggestion does not form the whole or any part of a contract.  Its suitability for any
project is the sole responsibility of the user and its professional advisors.  Neither Tensar International
Limited nor GEOMAT s.r.o. are responsible for any application of the Application Suggestion other
than in conjunctionwith the sale of Tensar.

Tensar is a registered trade mark.

© Tensar International Limited.
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GEOMAT s.r.o. Page 2 of 9
Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,250

Input data

Geometry and facing details

Steel Mesh

Facing

Water Level
0,00 m

Water Level
0,00 m

12,0 kN/m

3,80 m

2,10 m

70° 70°

34°

5°
6,00m

Foundation Soil

Reinforced
Fill

Backfill

Datum

Surcharge

Scale 1:100

Soil properties

Soil type c' Unit'cv
weight

(kN/m²) (degrees) (kN/m³)

Reinforced fill 0,00 32,00 20,00
Backfill 3,00 25,00 19,00
Foundation 0,00 32,00 20,00
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,250

Surcharges

Load acts from: To: Load Temporary/
x (m) x (m) (kN/m²) Permanent

 0,000 101,390 15,000 Permanent
 1,700 4,700 63,020 Temporary
 5,700 8,700 63,020 Temporary

x coordinates are measured from the top of the slope.
Temporary surcharges are only used when they reduce the factor of safety.

Horizontal loads

Load acting at coordinates: Load
(kN/m)x (m) y (m)

7,000 6,800 12,000
11,000 6,800 12,000

Positive loads act towards the face. 
x coordinates are measured from the toe of the wall; y is the height above datum.

Reinforcement data - Design Temperature = 10°C

Grid strengths are for a design life of up to 120 years

Tensar Creep Installation Calculated Permissible
Geogrid limited and compaction safety working
type strength factor factor load at 10°C

FB/A1 A2
(kN/m) (kN/m)

Type 2 1.75 10,5627,34 1,48

Coefficients of interaction:

Pullout 0,900
Sliding 0,900
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Tensar Grid Reinforced Soil Application Suggestion Date 19 Feb 2013
SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek Reference
Vyztuzene nasypove teleso v km 95,250

Reinforcement layout

Number ofTensar Starting Vertical Finishing
geogridsgeogrid level spacing (m) level

above above
datum (m) datum (m)

8Type 2 0,460 0,460 3,680
1Type 2 0,000 - -

Horizontal coverage of grids is 100,000%.
There are a total of 9 layers of Tensar main reinforcement

Grid coordinates

Tensar Level Left Right Length
aboveGeogrid end end
datum
(m) (m) (m) (m)

Type 2 0,000 0,000 6,000 6,000
Type 2 0,460 0,167 6,167 6,000
Type 2 0,920 0,335 6,335 6,000
Type 2 1,380 0,502 6,502 6,000
Type 2 1,840 0,670 6,670 6,000
Type 2 2,300 0,837 6,837 6,000
Type 2 2,760 1,005 7,005 6,000
Type 2 3,220 1,172 7,172 6,000
Type 2 3,680 1,339 7,339 6,000

RESULTS

External stability
All calculations are for 1m running length of structure with the width of the reinforced soil
block = 6,000m at its base.
 
Calculation of forces and moments
The active forces on the back of the reinforced soil block calculated by iterative Coulomb 
wedge check (DIN 4085) are:
     Vertical load     : -8,8kN/m;     Horizontal load : 151,9kN/m.
These give an overturning moment about the centre of the base of 433,2kNm/m.
 
The total weight of the reinforced soil wall is 658,7kN; its overturning moment about
the centre of its base is -776,2kNm.
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Permanent surcharge load on the reinforced soil wall is 54,8kN/m; this gives a moment about
the centre of the base of -181,9kNm/m.
Temporary surcharge load on the reinforced soil wall is 122,9kN/m; this gives a moment about
the centre of the base of -512,9kNm/m.  This is used only in checking the bearing pressure.
 
The horizontal loads within and above the reinforced soil wall total 12,0kN/m; these produce a
moment of 81,6kNm/m
 
Sliding resistance check
The sliding resistance is 396,2kN; this gives a factor of safety against sliding of 2,418; this is >1.5
and acceptable (DIN 1054).
The critical case for sliding is for active pressure on a block which is wider at the base
than the reinforced soil block.  
The width of the base of the block is 7,933 m, and the angle of the back of the block is 87,9°.
The sliding resistance is 498,7kN; this gives a factor of safety against sliding of 2,078; this is >1.5
and acceptable (DIN 1054).
 
Bearing capacity check
With permanent loads only:
(including effect of water; temporary water should be analysed separately)
The resultant acts at an eccentricity of -0,978 m; this lies within the middle third and is acceptable
(DIN 4017).
The bearing capacity coefficients (DIN 4017) are as follows:
         Nc = 33,36         Nd = 23,18         Nb = 11,60
These coefficients take account of the slope in front of the wall following the method given by Bowles in:
   "Foundation Analysis and Design", Joseph E. Bowles, McGraw-Hill

Bearing pressure check with no live loads between the centreline of the base and the back of the
wall, to give maximum overturning moment:
 
This resultant acts at an eccentricity of -0,629m.  Check bearing pressure with this eccentricity:
xb is 0,452; this gives an ultimate bearing pressure of 320,7kN/sq.m. over an effective length of
6,000m, giving an ultimate load of 1924,0kN.  With a total vertical force of 704,6kN, this gives a 
factor of safety on bearing capacity of 2,731.  This is >2.0 and acceptable (DIN 4017).
 
Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.
 
Bearing capacity check with full surcharge load:
 
The resultant acts at an eccentricity of -1,156m.
xb is 0,516; this gives an ultimate bearing pressure of 366,0kN/sq.m. over an effective length of
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6,000m, giving an ultimate load of 2195,8kN.  With a total vertical force of 827,5kN, this gives a 
factor of safety on bearing capacity of 2,653.  This is less than for maximum eccentricity case and
therefore critical. This is >2.0 and acceptable (DIN 4017).
 
Because of the standing water, this is only an approximation; if the factor of safety is less than 3
you should consider an accurate check taking account of the flow regime and the resulting water
pressures.
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Internal stability check
Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability
(degrees) Z (kN/m) R (kN/m) x(m) y(m)

0 -297,0 0,0 6,000 0,000 OK
3 -246,6 0,0 6,117 0,321 OK
6 -201,5 10,6 6,239 0,656 OK
9 -161,0 21,1 6,367 1,008 OK
12 -124,8 21,7 6,503 1,382 OK
15 -92,5 31,7 6,648 1,781 OK
18 -64,0 42,2 6,805 2,211 OK
21 -40,0 52,8 6,974 2,677 OK
24 -16,4 63,3 7,160 3,188 OK
27 6,2 77,8 7,366 3,753 OK
30 21,6 84,4 7,596 4,386 OK
33 33,4 84,4 7,857 5,102 OK
36 45,5 84,4 8,121 5,900 OK
39 56,7 84,4 7,286 5,900 OK
42 46,5 84,4 6,553 5,900 OK
45 44,6 84,4 5,900 5,900 OK
48 42,9 84,4 5,312 5,900 OK
51 37,9 84,4 4,778 5,900 OK
54 31,3 84,4 4,085 5,622 OK
57 25,8 84,4 3,313 5,102 OK
60 20,2 84,4 2,711 4,696 OK
63 14,5 84,4 2,226 4,368 OK
66 8,5 84,4 1,824 4,098 OK
69 2,2 84,4 1,485 3,869 OK

Angle of steepest wedge which does not intersect any grids is 4,266°
Factor of Safety against sliding on this wedge is 2,240
Factor of Safety against sliding on the grid at this elevation is 2,418
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Internal stability check
Check of wedges at face starting at elevation = 0,000m

Wedge Force Required Force Provided Coordinates of Wedge
Angle for equilibrium by Grids Back of Wedge Stability
(degrees) Z (kN/m) R (kN/m) x(m) y(m)

0 -297,0 0,0 6,000 0,000 OK
3 -246,6 0,0 6,117 0,321 OK
6 -201,5 10,6 6,239 0,656 OK
9 -161,0 21,1 6,367 1,008 OK
12 -124,8 21,7 6,503 1,382 OK
15 -92,5 31,7 6,648 1,781 OK
18 -64,0 42,2 6,805 2,211 OK
21 -40,0 52,8 6,974 2,677 OK
24 -16,4 63,3 7,160 3,188 OK
27 6,2 77,8 7,366 3,753 OK
30 21,6 84,4 7,596 4,386 OK
33 33,4 84,4 7,857 5,102 OK
36 45,5 84,4 8,121 5,900 OK
39 56,7 84,4 7,286 5,900 OK
42 46,5 84,4 6,553 5,900 OK
45 44,6 84,4 5,900 5,900 OK
48 42,9 84,4 5,312 5,900 OK
51 37,9 84,4 4,778 5,900 OK
54 31,3 84,4 4,085 5,622 OK
57 25,8 84,4 3,313 5,102 OK
60 20,2 84,4 2,711 4,696 OK
63 14,5 84,4 2,226 4,368 OK
66 8,5 84,4 1,824 4,098 OK
69 2,2 84,4 1,485 3,869 OK

Angle of steepest wedge which does not intersect any grids is 4,266°
Factor of Safety against sliding on this wedge is 2,240
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Tensar Reinforced Soil
Application Suggestion

GEOMAT s.r.o.

Turanka 115

627 00 Brno

Tel : +420 548 217 047

Fax : +420 548 218 047

Email : info@geomat.cz

Soil Type c'
cv
'

(kN/m²) (deg) (kN/m³)

Reinforced fill 0 32 20

Backfill 3 25 19

Foundation 0 32 20

Steel Mesh

Facing

Water Level
0,00 m

Water Level
0,00 m

12,0 kN/m 12,0 kN/m

3,80 m

2,10 m

6,00m
Foundation Soil

Reinforced
Fill

Backfill

Surcharge

Scale 1:100

Key / Material quantities

Grid Type Quantity/m run

9 No.  Tensar Type 2 54,0 m²

Calculations in accordance with:  Institut für Bautechnik method

Adequate consideration should be given by the designer to the provision of drainage in the above structure.
For further details regarding this design please contact GEOMAT s.r.o.

This document is an application suggestionwhich has been prepared by GEOMATs.r.o. on a confidential basis to enable the application of Tensar
geogrids to be evaluated.  This ApplicationSuggestion is merely illustrative and is not a detailed design.  This ApplicationSuggestion is specific to the
unique characteristicsof the Tensar geogrids describedwithin the full calculations referencedbelow.  Copyright in this ApplicationSuggestion
belongs to Tensar  InternationalLimited.  It may not be reproduced in whole or in part without the prior written permissionof Tensar International.  It
must not be disclosed other than for the purpose of evaluating its commercialapplication for the use of Tensar geogrids .  This ApplicationSuggestion
does not form the whole or part of any contract.  Its suitability for any project is the sole responsibilityof the user and its professional advisors.
 Neither Tensar InternationalLimited nor GEOMATs.r.o. are responsible for any application of the ApplicationSuggestion other than in conjunction
with the sale of Tensar.
Tensar  is a registered trademark.

© Tensar International LimitedWinWall Version 8.31

Client : SUDOP PRAHA a.s.

Project: SO 71-11-01 Sudomerice - Cerveny Ujezd, zeleznicni spodek

Vyztuzene nasypove teleso v km 95,250

Objective:

Design prepared by : GEOMAT s.r.o.

Reference :  Date :  19 Feb 2013 Page 9 of 9
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TensarSlope Version1.13

Calculations in accordance with:Bishop's method of slices (static loading)

Vyztuzene nasypove teleso v km 95,250

km 95,250 00

Tensar
Structural Systems

This document contains an Application Suggestion which has been prepared byGEOMAT s.r.o. on a confidential basis, to enable the application of
geogrids to be evaluated.  The Application Suggestion is merely illustrative and is not a detailed design.It is specific to the unique characteristics

of the geogrids which are referenced within the calculations.

Copyright in this document belongs to Tensar International Limited.  It must not be disclosed to any third party other than forthe purpose of evaluating its
commercial application for the use of geogrids.

This Application Suggestion does not form the whole or any part of a contract.  Its suitability for any project is the sole responsibility of the user and its
professional advisors.   Neither Tensar International Limited nor GEOMAT s.r.o. are responsible for any application of the Application Suggestion other
than in conjunction with the sale of

is a registered trademark.

The calculation method used to create this Application Suggestionis the simplified method of slices
using a circular slip surface following the method given by Bishop (Géotechnique, Vol 5, No 1, 1955)
modified to take into account the stabilising effect of layers of geogrid reinforcement

19  Feb 2013 1 of 5

Design analysis
prepared by :

Tel:

Fax:

E-mail:
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1.  
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1, F=1,232
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TensarSlope Version1.13

Calculations in accordance with:Bishop's method of slices (static loading)

19  Feb 2013 2 of 5

Tensar Structural Systems 

Type 2

All dimensions in metres Scale 1:150Static loading case

1, Wall fill Drained 0,0 32,0 20,0

2, Backfill Drained 3,0 25,0 19,0

3, Sub-soil Drained 8,0 25,0 19,0

Load (kN/m) Acts at x (m) y (m) direction

1. 12,00 16,814 11,300 left

2. 12,00 20,814 11,300 left

1 14,300 40,000 15,00 Dead

Surcharge loads continued on next page . . .
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2 16,000 19,000 63,02 Live

3 20,000 23,000 63,02 Live

x values are measured from X=0

Moments per
linear metre of
structure

1 8578 10568 0 1,232

3801 7147 8637 920 1,337

4110 6430 7885 848 1,358

Further information, specifications and bill of quantities
descriptions for this Tensar Earth Retaining Structure
are given in the following documents which form part
of this Design Analysis

System overview
Installation guide
Case histories

The current versions of these documents may be found by following the website link
to "Tensar Documentation" in the Help menu of the TensarSlope program

For program users who do Tensar International Limited
not have a link to the internet Tel: +44 (1254) 262431
contact your nearest Tensar Fax: +44 (1254) 266867
representative or distributor E-mail: sales@tensar.co.uk

Web: www.tensar.co.uk
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The following tables provide the detailed input information used to define the reinforced fill structure including: coordinates of
soil lines and water pressure lines (both internal water pressure and externalstanding water), geogrid design data and geogrid
layout.
In all the tables which follow, X and Y are cartesian coordinates in metres, with Y measured vertically upwards, and measured
from X = 0 in the horizontal direction and Y = 0 in the vertical direction.

The soil type found beneath each line is indicated in the table below.
Where a facing is associated with any line, this is also indicated in the table below.

1 10,000 5,000 11,201 8,300 1 Steel mesh panel
2 11,201 8,300 14,314 10,400 1
3 14,314 10,400 17,965 10,400 1
4 17,965 10,400 41,480 10,400 2
5 16,000 5,000 46,480 5,000 3

6 16,000 5,000 17,965 10,400 2
7 6,489 4,253 10,000 5,000 3
8 6,489 4,253 0,000 4,253 3
9 10,000 5,000 9,800 4,500 1
10 9,800 4,500 15,800 4,500 3

11 15,800 4,500 16,000 5,000 3

Pore water pressure at a point is defined according to vertical distance from the following lines:

X1 (m) Y1 (m) X2 (m) Y2 (m)Line No Pressure (kN/m²) Pressure (kN/m²)

1 0,000 2,500 0,000 40,000 2,500 0,000

If there is a line above the point examined and none below, then pore pressure is taken to increase hydrostatically with
depth below that water pressure line.
If there is a line above the point examined and a line below, then water pressure is interpolated between the pressures on
the two lines.
Pressure at a point along a line is determined by linear interpolation

Reinforcement design strength is calculated using the strengths and factors given below

101201 - Wall fill

Type 2 21,8727,34 0,951,00 1,25 1,00

Reinforcement level is defined by its Y co-ordinate

Type 2 4,540 6,000 1009,832 15,832 0,95 Yes No

Reinforcement continued on next page . . .
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Type 2 5,010 6,000 10010,004 16,004 0,95 Yes No

Type 2 5,480 6,000 10010,175 16,175 0,95 Yes No

Type 2 5,950 6,000 10010,346 16,346 0,95 Yes No

Type 2 6,420 6,000 10010,517 16,517 0,95 Yes No

Type 2 6,890 6,000 10010,688 16,688 0,95 Yes No

Type 2 6,890 6,000 10010,688 16,688 0,95 Yes No

Type 2 7,360 6,000 10010,859 16,859 0,95 Yes No

Type 2 7,830 6,000 10011,030 17,030 0,95 Yes No

Type 2 8,300 6,000 10011,201 17,201 0,95 Yes No
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