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Verification Analysis of the Redi Rock Wall 
Program: Redi Rock Wall 
File:  Demo_vm_imperial_en_05.grr 
 
 In this verification manual you will find hand-made verification analysis of the Redi Rock Wall 
in a permanent design situation. The results of the hand-made calculations are compared with results 
from the GEO5 – Redi Rock Wall program. 

Terms of Reference: 

In Figure 1, an example of wall is shown. Wall is constructed of the 7 blocks RediRock. Setbacks 
of the blocks are 1.62 in (0.135 ft). Homogenous soil (silty sand S-F) is considered at the both sides of 
the wall. Footing from the crushed stone has a thickness 0.98 ft and it is placed below the wall. The 
properties of soil and footing (effective values) are shown in Table 1. Verification analysis of the wall 
is performed with the help of safety factors. The bearing capacity of foundation soil is calculated by 
NCMA standard. 

 

Figure 1 Construction of the Redi Rock Wall – dimensions 

Soil 
Unit weight 
 [kN/m3] 

Angle of internal 

friction ef [°] 

Cohesion of soil 

efc [kPa] 

Angle of friction 
struc.-soil 

 [°] 

S-F 120.00 28.00 0.00 18.30 

Crushed stone 130.00 40.00 0.00 26.00 

Table 1 Soil properties – effective values 
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Verification of the Whole Wall 
Calculation of the weight and the centroid of the wall. The wall is divided into 8 blocks (7 

blocks of RediRock and footing), which are shown in Figure 1.  Table 2 shows the dimensions of the 
blocks, their weights and centroids. 

 

Block 
Type of 
block 

Height 

ih  

[ft] 

Width 

iw  

[ft] 

Area 

iA  

[ft2] 

Unit 
weight 

i  

[pcf] 

Weight  

iW  

[lbf/ft] 

Point of action 

xiWi   ziWi   

ix [ft] iz [ft] 

1 60 1.500 5.000 7.500 130.00 975.00 2.990 -1.730 2915.250 -1686.750 

2 41 1.500 3.375 5.063 130.00 658.19 2.313 -3.230 1522.064 -2125.954 

3 41 1.500 3.375 5.063 130.00 658.19 2.448 -4.730 1610.920 -3113.239 

4 41 1.500 3.375 5.063 130.00 658.19 2.583 -6.230 1699.776 -4100.524 

5 41 1.500 3.375 5.063 130.00 658.19 2.718 -7.730 1788.631 -5087.809 

6 41 1.500 3.375 5.063 130.00 658.19 2.853 -9.230 1877.487 -6075.094 

7 28 1.500 2.271 2.769 130.00 359.97 2.435 -10.730 876.677 -3862.478 

8 Footing 0.980 5.490 5.380 130.00 699.40 2.745 -0.490 1919.853 -342.706 

Total 5325.32 - - 14210.688 -26394.553 

Table 2 Dimensions, weights and centroids of the individual blocks 

 Centroid of the construction: 
 

ft

Wi

xiWi

xt 669.2
320.5325

688.14210
5

1

5

1 








 

 

ft

Wi

ziWi

zt 956.4
320.5325

553.26394
5

1

5

1 











 

 
Calculation of the front face resistance. The depth of the soil in front of the wall is 1.51 ft. 

Pressure at rest is considered. 

 Coefficient of earth pressure at rest: 
(For non-cohesive soils the Jaky formula for computing of the coefficient of earth pressure at 
rest 0K is used) 

531.0)00.28sin(1sin10  K  

 

 Vertical normal effective stress z in the footing bottom: 

psfhz 200.18151.100.120   
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 Pressure at rest in the footing bottom: 
psfKz 217.96531,0200.18100   

 

 Resultant force of stress at rest 0S : 

(Resultant force 0S  acts only in horizontal direction, therefore xSS 00   and 00 zS ) 

ftlbfhS /644.7251.1217.96
2

1

2

1
00    

 

 Point of action of the resultant force 0S : 

ftx 245.0
2

490.0
0   

 

fthz 503.0510.1
3

1

3

1
0   

 
Calculation of the weight and the centroid of the soil wedges. In figure 2, two soil wedges are 

shown. Soil wedges are considered above setbacks and at the back side of the wall. The geometry of 
both wedges is given by the inclination as . 

 

Figure 2  Soil wedges - geometry 

 Calculation of the angle i  is obtained from the iterative formula: 

























)cos()tan(2

)cos()sin(
arcsin

)cos()tan(2

)cos()sin(
)(sin 2











i

i
i

i

i  

 
 000.0 - inclination of terrain 

 
 000.30i - estimate 

 

1st iteration: 

















 32.31

)00,000.30cos()00.28tan(2

)00.2800.30cos()00.000.28sin(
arcsini  
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2nd iteration: 

















 90.30

)00.032.31cos()00.28tan(2

)00.2832.31cos()00,000.28sin(
arcsini  

 

3rd iteration: 

















 03.31

)00.090.30cos()00.28tan(2

)00.2890.30cos()00.000.28sin(
arcsini  

 

4th iteration: 

















 99.30

)00.003.31cos()00.28tan(2

)00.2803.31cos()00.000.28sin(
arcsini  

 

5th iteration: 

















 00.31

)00.099.30cos()00.28tan(2

)00.2899.30cos()00.000.28sin(
arcsini  

 

6th iteration: 

















 00.31

)00.000.31cos()00.28tan(2

)00.2800.31cos()00.000.28sin(
arcsini  

 

 Inclination of the wedge as : 

 00.5900.3100.9000.90 ias   

 

 Soil wedge 1, is composed from two parts (part A and part B): 
ftlbfWA /476.76000.120))328.0271.2(328.0(   

 

ftlbfWB /304.93000.120500.1
2

)00.59tan(

500.1
)135.0271.2375.3(2

























  

 

 Points of action of the parts A and B: 

ftxA 600.2
2

)328.0271.2(
328.06135.0490.0 


  

 

ftzA 316.11
2

328.0
7500.1980.0   

 

ftxB 894.3
3

271.2135.0375.3
271.26135.0490.0 


  

 

ftzB 480.10
3

500.1
6500.1980.0   

 

 Total weight and centroid of the soil wedge 1: 
mkNWWW BA /780.169304.93476.761   

 

ft
W

xWxW
x BBAA 311.3

780.169

894.3304.93600.2476.76

1

1 





  
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ft
W

zWzW
z BBAA 857.10

780.169

)480.10(304.93)316.11(476.76

1

1 





  

 

 Total weight and centroid of the soil wedge 2: 













 882.85

135.04

500.15
arctan  

 
ftw 490.1)135.0375.3000.5('   

 

fth 215.2
)000.59tan()882.85tan(

)000.59tan()882.85tan(
490.1' 




  

 

ftlbfW /000.198000.120
)000.59tan(

1

)882.85tan(

1
215.22 








  

 

mx 388.1
3

))869.85cos(675.0454.0(
0287.1041.0150.02 


  

 

ftz 218.3
3

215.2
500.1980.02   

 
Calculation of the active pressure. The construction is divided into four levels, in each is 

calculated active earth pressure and resultant forces. Resultant forces of the active pressure are shown 
in Figure 3. The active earth pressure is calculated using Coulomb’s theory. 

 

Figure 3  Active earth pressure – resultant forces 
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 Coefficient of active earth pressure in all levels: 
 - back face inclination of the structure 

 0 - inclination of terrain 

 Effective values from the Table 1 are used in calculation. 
 

aK - coefficient of active earth pressure 

 























2

2

2

)cos()cos(

)sin()sin(
1)cos()(cos

)(cos








iii

i
iii

i
aiK  

 
Calculation of the 1st level: 

 00.311  

 00.281   

 

701.0

)0.00.31cos()0.280.31cos(

)0.00.28sin()0.280.28sin(
1)0.280.31cos()0.31(cos

)0.310.28(cos
2

2

2

1 





















aK  

 
Calculation of the 2nd level: 













 12.4)1(

500.15

135.04
arctan2  

 30.182  

 

293.0

)0.012.4cos()3.1812.4cos(

)0.00.28sin()3.180.28sin(
1)3.1812.4cos()12.4(cos

)12.40.28(cos
2

2

2

2 





















aK  

 
Calculation of the 3rd level: 

 00.313  

 00.283   

 

701.0

)0.00.31cos()0.280.31cos(

)0.00.28sin()0.280.28sin(
1)0.280.31cos()0.31(cos

)0.310.28(cos
2

2

2

3 





















aK  

 
Calculation of the 4th level: 

 00.04  

 30.184  
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322.0

)0.00.0cos()3.180.0cos(

)0.00.28sin()3.180.28sin(
1)3.180.0cos()0.0(cos

)0.00.28(cos
2

2

2

4 





















aK  

 

 Vertical normal effective stress z in all levels: 

psfz 000.00   

 
psfhz 000.180500.100.12011    

 
psfhzz 200.814528.5000.120000.180212    

 
psfhzz 000.1080215.2000.120200.814323    

 
psfhzz 600.1377480.2000.120000.1080434    

 

 Active earth pressure a in all levels: 

psfKazaa 000.0701.0000.010,1   

 
psfKazba 180.126701.0000.18011,1   

 
psfKazaa 740.52293.0000.18021,2   

 
psfKazba 561.238293.0200.81422,2   

 
psfKazaa 754.570701.0200.81422,3   

 
psfKazba 080.757701.0000.108033,3   

 
psfKazaa 760.347322.0000.108043,4   

 
psfKazba 587.443322.0600.137744,4   

 

 Resultant forces of active earth pressure aiS and horizontal and vertical components: 

ftlbfhS baa /635.94500.1180.126
2

1

2

1
1,11    

 

ftlbfSS axa /741.48)0.280.31cos(635.94)cos( 111,1    

 

ftlbfSS aza /118.81)0.280.31sin(635.94)sin( 111,1    

 

ftlbfhhS aaaabaa /763.769285.5740.52285.5)740.52561.238(
2

1
)(

2

1
2,22,2,22    

ftlbfSS axa /303.746)30.1812.4cos(763.769)cos( 222,2    

 

ftlbfSS aza /592.188)30.1812.4sin(763.769)sin( 222,2    
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ftlbfhhS aaaabaa /576.1470215.2754.570215.2)754.570080.757(
2

1
)(

2

1
3,33,3,33    

ftlbfSS axa /403.757)0.280.31cos(576.1470)3cos( 33,3    

 

ftlbfSS aza /530.1260)0.280.31sin(576.1470)sin( 333,3    

 

ftlbfhhS aaaabaa /270.981480.2760.347480.2)760.347587.443(
2

1
)(

2

1
4,44,4,44    

ftlbfSS axa /643.931)3.180.0cos(270.981)cos( 444,4    

 

ftlbfSS aza /111.308)3.180.0sin(270.981)sin( 444,4    

 

 Points of action of resultant forces: 

ftx 240.4
3

)0.59tan(

500.1

375.3135.05490.01   

 

ftz 480.10
3

500.1
500.16980.01   

 

ftx 309.4

2

285.5)740.52561.238(
285.5740.52

)882.85tan(6

285.5)740.52561.238(

)882.85tan(2

285.5740.52

)882.85tan(

215.2
375.3135.0490.0

22

2 













  

 

ftz 776.6

2

285.5)740.52561.238(
285.5740.52

6

285.5)740.52561.238(

2

285.5740.52

215.2500.1980.0

22

2 









  

 

ftx 856.4

2

215.2)754.570080.757(
215.2754.570

)0.59tan(6

215.2)754.570080.757(

)0.59tan(2

215.2754.570

000.5490.0

22

3 













  

 

ftz 536.3

2

215.2)754.570080.757(
215.2754.570

6

215.2)754.570080.757(

2

215.2754.570

500.1980.0

22

3 









  

 
ftx 490.54   

ftz 190.1

2

480.2)760.347587.443(
480.2760.347

6

480.2)760.347587.443(

2

480.2760.347 22

4 









  
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 Total resultant force of active earth pressure aS : 

ftlbfSSSSS xaxaxaxaax /090.2484643.931403.757303.746741.48,4,3,2,1   

 

ftlbfSSSSS zazazazaaz /351.1838111.308530.1260592.188118.81,3,3,2,1   

 

ftlbfSSS azaxa /346.3090351.1838090.2484 2222
  

 

 Point of action of total resultant force: 

351.1838

490.5111.308856.4530.1260309.4592.188240.4118.81
4

1

,

4

1

,












zai

izai

a

S

xS

x  

ftxa 879.4  

 

       
090.2484

190.1643.931536.3403.757776.6303.746480.10741.48
4

1

,

4

1

,












xai

ixai

a

S

zS

z

ftza 766.3  

 
Checking for overturning stability. The moments calculated in the analysis rotate about the 

origin of the coordinate system (left bottom corner of the structure, Figure 1). Resisting moment resM  

and overturning moment ovrM  are calculated for verification. Results are compared with results from 

the GEO5 – Redi Rock Wall program. 
 

 Calculation of resisting moment resM : 

aaztres xSxWxWzSxWM  221100  

 
879.4351.1838550.4000.198311.3780.169503.0644.72669.2320.5325 resM  

 
ftlbfftM res /175.24682  

 
Result from the GEO5 – Redi Rock Wall program: ftlbfftM res /70.24655  

 

 Calculation of overturning moment ovrM : 

ftlbfftzSM aaxovr /083.9355766.3090.2484   

 
Result from the GEO5 – Redi Rock Wall program: ftlbfftM ovr /70.9318  

 
 

 Safety factor: 

50.1>64.2
083.9355

175.24682


ovr

res

M

M
FS , SATISFACTORY 

Result from the GEO5 – Redi Rock Wall program: 50.1>66.2FS , SATISFACTORY 
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Checking for slip. Slip in the footing bottom is checked. 
 

 Normal force in the footing bottom: 
ftlbfSWWWN az /451.7531351.1838000.198780.169320.532521   

 

 Eccentricity of the load (width of the footing ftd 490.5 ): 

ft
N

MMd
e ovrres 710.0

451.7531

083.9355175.24682

2

490.5

2






  

 
In the program, eccentricity is calculated as a ratio. 

129.0
490.5

710.0


d

e
epom  

 

129.0333.0  pomalw ee , SATISFACTORY 

 

 Calculation of resisting horizontal force: 
ftlbfedcNH res /544.4004)710.02490.5(000.0)00.28tan(451.7531)2()tan(    

Result from the GEO5 – Redi Rock Wall program: ftlbfH res /20.4005  

 

 Calculation of acting horizontal force: 
ftlbfSSH axact /446.2411644.72090.24840   

 
Result from the GEO5 – Redi Rock Wall program: ftlbfH act /73.2410  

 

 Safety factor: 

50.1>66.1
446.2411

544.4004


act

res

H

H
FS , SATISFACTORY 

 
Result from the GEO5 – Redi Rock Wall program: 50.1>66.1FS , SATISFACTORY 

 

Bearing Capacity of the Foundation Soil 
 

 Stress in the footing bottom: 

psf
ed

N
479.1850

710.02490.5

451.7531

2






  

 
Result from the GEO5 – Redi Rock Wall program: psf80.1849  

 
 

Calculation of the bearing capacity. The length of the wall is 32.81 ft. Therefore the effective 
width of the footing controls the bearing capacity. 

 

 Effective width of the footing: 
ftebbeff 070.4710.02490.52   

 

 Bearing capacity factors are determined from tables (NCMA standard): 
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720.14qN  

 
800.25cN  

 

720.16N  

 

 Bearing capacity of the foundation soil: 
ftd 510.1  - foundation depth 

 

 NbNdNcR effqcd 
2

1
 

 

psfRd 288.6750720.16070.4000.120
2

1
720.14510.1000.120800.25000.0   

 
Result from the GEO5 – Redi Rock Wall program: psfRd 80.6750  

 

 Safety factor: 

00.2>65.3
479.1850

288.6750



dR

FS , SATISFACTORY 

 
Result from the GEO5 – Redi Rock Wall program: 00.2>65.3FS , SATISFACTORY 
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Dimensioning  - Analysis of Sections 
 
Analysis of the joint between the block 1 and the footing 
 

Joint between the block 1 and the footing is analysed. The joint (in the level of the axis x) is 
shown in Figure 4. 

 

Figure 4 Dimensioning – joint between the block 1 and the footing 

Calculation of the weight and the centroid of the wall.  Table 3 shows the dimensions of the 
blocks, their weights and centroids. 

 

Block 
Type 

of 
block 

Heigh
t 

ih  

[ft] 

Width 

iw  

[ft] 

Area 

iA  

[ft2] 

Unit 
weight 

i  

[pcf] 

Weight  

iW  

[lbf/ft] 

Point of action 

xiWi   ziWi   

ix [ft] iz [ft] 

1 60 1.500 5.000 7.500 130.00 975.00 2.500 -0.750 2437.500 -731.250 

2 41 1.500 3.375 5.063 130.00 658.19 1.823 -2.250 1199.551 -1480.928 

3 41 1.500 3.375 5.063 130.00 658.19 1.958 -3.750 1288.407 -2468.213 

4 41 1.500 3.375 5.063 130.00 658.19 2.093 -5.250 1377.263 -3455.498 

5 41 1.500 3.375 5.063 130.00 658.19 2.228 -6.750 1466.118 -4442.783 

6 41 1.500 3.375 5.063 130.00 658.19 2.363 -8.250 1554.974 -5430.068 

7 28 1.500 2.271 2.769 130.00 359.97 1.946 -9.750 700.322 -3509.708 

Total 4625.920 - - 10024.135 -21518.448 

Table 3 Dimensions, weights and centroids of the individual blocks 
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 Centroid of the construction: 

ft

Wi

xiWi

xt 167.2
920.4625

135.10024
5

1

5

1 








 

 

ft

Wi

ziWi

zt 652.4
920.4625

448.21518
5

1

5

1 











 

 
Calculation of the front face resistance. Depth of the soil in front of the wall is 0.53 ft. Pressure 

at rest is considered. 
 

 Coefficient of earth pressure at rest: 
(For non-cohesive soils the Jaky formula for computing of the coefficient of earth pressure at 
rest 0K is used) 

531.0)00.28sin(1sin10  K  

 

 Vertical normal effective stress z at the level of the joint: 

psfhz 600.63531.0000.120   

 

 Pressure at rest: 
psfKz 772.33531.0600.6300   

 

 Resultant force of pressure at rest 0S : 

(Resultant force 0S  acts only in horizontal direction, therefore xSS 00   and 00 zS ) 

ftlbfhS r /950.853.0772.33
2

1

2

1
0    

 

 Point of action of resultant force 0S : 

ftx 000.00   

 

fthz 177.053.0
3

1

3

1
0   

 
Calculation of the weight and the centroid of the soil wedges. The soil wedges are the same 

as in the verification analysis of the whole wall (Figure 2). The centroids of the both soil wedges must 
be recalculated.  

 

 Weight of soil wedges: 
ftlbfW /780.1691   

 
ftlbfW /000.1982   
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 Centroids of soil wedges: 
ftx 821.2490.0311.31   

 
ftz 877.9980.0857.101   

 
ftx 060.4490.0550.42   

 
ftz 238.2980.0218.32   

 
Calculation of active earth pressure. The construction is divided into four levels. In the first 

three levels, the active earth pressure and the resultant forces are the same as in the verification 
analysis of the whole wall. Centroids of the all resultant forces must be recalculated. 

 

 Vertical normal stress in the 4th level: 
psfhzz 000.1260500.1000.120000.1080434    

 

 Active earth pressure a  in the 4th level: 

psfKazaa 760.347322.0000.108043,4   

 
psfKazba 720.405322.0000.126044,4   

 

 Resultant force of the active earth pressure 4aS and horizontal and vertical components: 

ftlbfhhS aaaabaa /110.565500.1760.347500.1)760.347720.405(
2

1
)(

2

1
4,44,4,44    

ftlbfSS axa /530.536)3.180.0cos(110.565)cos( 444,4    

 

ftlbfSS aza /440.177)3.180.0sin(110.565)sin( 444,4    

 

 Points of action of all resultant forces of the active earth pressure: 
ftx 750.3490.0240.41   

 

ftz 500.9980.0480.101   

 

ftx 819.3490.0309.42   

 

ftz 796.5980.0776.62   

 

ftx 366.449.0856.43   

 

ftz 556.2980.0536.33   

 
ftx 000.54   

 

ftz 731.0

2

500.1)760.347720.405(
500.1760.347

6

500.1)760.347720.405(

2

500.1760.347 22

4 









  
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 Total resultant force of the active earth pressure aS : 

ftlbfSSSSS xaxaxaxaax /977.2088530.536403.757303.746741.48,4,3,2,1   

 

ftlbfSSSSS zazazazaaz /680.1707440.177530.1260592.188118.81,3,3,2,1   

 

ftlbfSSS azaxa /147.2698680.1707977.2088 2222
  

 

 Point of action of the total resultant force: 

680.1707

000.5680.177366.4530.1260819.3592.188750.3118.81
4

1

,

4

1

,












zai

izai

a

S

xS

x  

ftxa 342.4  

 

       
977.2088

731.0530.536556.2403.757796.5303.746500.9741.48
4

1

,

4

1

,












xai

ixai

a

S

zS

z

ftza 407.3  

 
Checking for overturning stability. The moments calculated in the analysis rotate about the 

origin of the coordinate system (left bottom corner of the block 1, Figure 4). Resisting moment resM  

and overturning moment ovrM  are calculated for verification. Results are compared with results from 

the GEO5 – Redi Rock Wall program. 
 

 Calculation of resisting moment  resM : 

aaztres xSxWxWzSxWM  221100  

 
342.4680.1707060.4000.198821.2780.169177.0950.8167.2920.4625 resM  

 
ftlbfftM res /477.18723  

 
Result from the GEO5 – Redi Rock Wall program: ftlbfftM res /10.18735  

 

 Calculation of overturning moment ovrM : 

ftlbfftzSM aaxovr /145.7117407.3977.2088   

 
Result from the GEO5 – Redi Rock Wall program: ftlbfftM ovr /30.7116  

 

 Safety factor: 

50.1>63.2
145.7117

477.18723


ovr

res

M

M
FS , SATISFACTORY 
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Result from the GEO5 – Redi Rock Wall program: 50.1>63.2FS , SATISFACTORY 

 
Checking for slip. Slip in the joint between the block 1 and footing is checked. 
 

 Normal force: 
ftlbfSWWWN az /380.6701680.1707000.198780.169920.462521   

 

 Eccentricity of the load (width of the footing ftd 000.5 ): 

ft
N

MMd
e ovrres 768.0

380.6701

145.7117529.18723

2

000.5

2






  

 
In the program, eccentricity is calculated as a ratio. 

154.0
000.5

768.0


d

e
epom  

 

154.0333.0  pomalw ee , SATISFACTORY 

 

 Calculation of resisting horizontal force: 
Reduction of the contact between the block 1 and the footing is not considered 
 

ftlbfedcNH res /125.5623)768.02000.5(000.0)00.40tan(380.6701)2()tan(    

Result from the GEO5 – Redi Rock Wall program: ftlbfH res /25.5624  

 

 Calculation of acting horizontal force: 
ftlbfSSH axact /027.2080950.8977.20880   

 
Result from the GEO5 – Redi Rock Wall program: ftlbfH act /68.2079  

 

 Safety factor: 

50.1>70.2
027.2080

125.5623


act

res

H

H
FS , SATISFACTORY 

 
Result from the GEO5 – Redi Rock Wall program: 50.1>70.2FS , SATISFACTORY 
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Analysis of the joint between the block 2 and the block 1. 
 

Joint between the block 2 and the block 1 is analysed. The joint (in the level of the axis x) is 
shown in Figure 5. 

 

Figure 5 Dimensioning – joint between the block 2 and the block 1 

 
Calculation of the weight and the centroid of the wall.  Table 4 shows the dimensions of the 

blocks, their weights and centroids. 
 

Block 
Type 

of 
block 

Height 

ih  

[ft] 

Width 

iw  

[ft] 

Area 

iA  

[ft2] 

Unit 
weight 

i  

[pcf] 

Weight  

iW  

[lbf/ft] 

Point of action 

xiWi   ziWi   

ix [ft] iz [ft] 

1 - - - - - - - - - - 

2 41 1.500 3.375 5.063 130.00 658.190 1.688 -0.750 1110.696 -493.643 

3 41 1.500 3.375 5.063 130.00 658.190 1.823 -2.250 119.551 -1480.928 

4 41 1.500 3.375 5.063 130.00 658.190 1.958 -3.750 1288.407 -2468.213 

5 41 1.500 3.375 5.063 130.00 658.190 2.093 -5.250 1377.263 -3455.498 

6 41 1.500 3.375 5.063 130.00 658.190 2.228 -6.750 1466.118 -4442.783 

7 28 1.500 2.271 2.769 130.00 359.970 1.811 -8.250 651.726 -2969.753 

Total 3650.920 - - 7093.761 -15310.818 

Table 4 Dimensions, weights and centroids of the individual blocks 
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 Centroid of the construction: 

ft

Wi

xiWi

xt 943.1
920.3650

761.7093
5

1

5

1 








 

 

ft

Wi

ziWi

zt 194.4
920.3650

818.15310
5

1

5

1 











 

 
Calculation of the weight and the centroid of the soil wedge. Only weight of the wedge 1 has 

effect. The centroid of the edge must be recalculated. 
 

 Weight of the soil wedge: 
ftlbfW /780.1691   

 

 Centroid of the soil wedge: 
ftx 686.2135.0490.0311.31   

 
ftz 377.8135.0980.0857.101   

 
Calculation of active earth pressure. The construction is divided into two levels. In the first 

level, the active earth pressure and the resultant force are the same as in the verification analysis of 
the whole wall. Centroids of the all resultant forces must be recalculated. 

 

 Vertical normal effective stress in the 2nd level: 
psfhzz 000.1080)215.2285.5(000.120000.180212    

 

 Active earth pressure a in the 2nd level: 

psfKazaa 740.52293.0000.18021,2   

 
psfKazba 440.316293.0000.108022,2   

 

 Resultant force of the active earth pressure 4aS and horizontal and vertical components: 

ftlbfhhS aaaabaa /425.1384500.7740.52500.7)740.52440.316(
2

1
)(

2

1
2,22,2,22    

ftlbfSS axa /232.1342)3.18120.4cos(425.1384)cos( 222,2    

 

ftlbfSS aza /184.339)3.18120.4sin(1384425)sin( 222,2    

 

 Points of action of resultant forces of the active earth pressure: 
ftx 615.3135.0490.0240.41   

 

ftz 000.8500.1980.0480.101   
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ftx 580.3

2

500.7)740.52440.316(
500.7740.52

)882.85tan(6

500.7)740.52440.316(

)882.85tan(2

500.7740.52

375.3

22

2 













  

 

ftz 857.2

2

500.7)740.52440.316(
500.7740.52

6

500.7)740.52440.316(

2

500.7740.52 22

2 









  

 
Total resultant force of active earth pressure aS

ftlbfSSS xaxaax /973.1390232.1342741.48,2,1   

 

ftlbfSSS zazaaz /302.420184.339118.81,2,1   

 

ftlbfSSS azaxa /086.1453302.420973.1390 2222
  

 

 Point of action of the total resultant force: 

ft

S

xS

x

zai

izai

a 587.3
302.420

580.3184.339615.3118.81
4

1

,

4

1

,













 

 

   
ft

S

zS

z

xai

ixai

a 037.3
973.1390

857.2184.339000.8741.48
4

1

,

4

1

,













 

 
Checking for overturning stability. The moments calculated in the analysis rotate about the 

origin of the coordinate system (left bottom corner of the block 2, Figure 5). Resisting moment resM  

and overturning moment ovrM  are calculated for verification. Results are compared with results from 

the GEO5 – Redi Rock Wall program. 
 

 Calculation of resisting moment resM : 

aaztres xSxWxWM  11  

 
ftlbfftM res /390.9057587.3302.420686.2780.169943.1920.3650   

 
Result from the GEO5 – Redi Rock Wall program: ftlbfftM res /20.9074  

 

 Calculation of overturning moment ovrM : 

ftlbfftzSM aaxovr /385.4224037.3973.1390   

 
Result from the GEO5 – Redi Rock Wall program: ftlbfftM ovr /50.4227  
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 Safety factor: 

50.1>14.2
385.4224

390.9057


ovr

res

M

M
FS , SATISFACTORY 

 
Result from the GEO5 – Redi Rock Wall program: 50.1>15.2FS , SATISFACTORY 

 
Checking for slip. Slip in the joint of the block 2 and the block 1 is checked. 
 

 Normal force: 
ftlbfSWWN az /002.4241302.420780.169920.36501   

 

 Eccentricity of the load (width of the footing ftd 375.3 ): 

ft
N

MMd
e ovrres 548.0

002.4241

385.4224390.9057

2

375.3

2






  

 
In the program, eccentricity is calculated as a ratio. 

162.0
375.3

548.0


d

e
epom  

 

162.0333.0  pomalw ee , VYHOVUJE 

 

 Calculation of resisting horizontal force: 

Properties of the block: ftlbfFMAX /000.9000  - maximal shear capacity 

 
ftlbfedcNH res /635.15827)548.02375.3(000.0)00.75tan(002.4241)2()tan(    

ftlbfHftlbfFftlbfH resMAXres /000.9000/000.9000/635.15827 '   

 
Result from the GEO5 – Redi Rock Wall program: ftlbfH res /00.9000  

 

 Calculation of acting horizontal force: 
ftlbfSH axact /973.1390  

 
Result from the GEO5 – Redi Rock Wall program: ftlbfH act /89.1391  

 

 Safety factor: 

50.1>47.6
973.1390

000.9000


act

res

H

H
FS , SATISFACTORY 

 
Result from the GEO5 – Redi Rock Wall program: 50.1>47.6FS , SATISFACTORY 

 


