


Engineering Statement

The Engineering contained here-in is for Stone Strong Systems blocks and components in a

gravity retaining configuration, along with connection data for blocks utilizing geogrid in taller

walls. Calculations are for the block itself and Geotechnical data for walls up to Five (5)

blocks or Fifteen (15) feet high.

The following engineering calculations are for a gravity retaining wall; that being a free stand-

ing retaining wall which does not require any soil reinforcement behind the wall. Projects

requiring walls greater than Fifteen (15) feet in height can be engineered utilizing various

engineering methods. When using geogrid for soil reinforcement reference Stone Strong

Systems interaction testing reports.

Stone Strong Design software is available to licensed engineers to assist in wall design.

Contact Stone Strong Systems for software requirements and acquisition. The test results

provide standard design parameters for taller walls which will require soil reinforcement using

synthetic geogrids. Stone Strong Systems block are well suited for large projects such as

highway, railroad and public works projects.  Based on current data, the Stone Strong

Systems blocks should be an acceptable and competitive alternative for most any height of

retaining wall.

1 6 2 0  S o .  7 0 t h S t r e e t
Su i t e 1 0 5
L i n c o l n ,  NE 68506

O f f i c e :  4 0 2 . 4 3 4 . 5 6 5 2

Fa x :  4 0 2 . 4 3 4 . 0 7 6 3

www.stonestrong .com



Daniel J. Thiele, P.E., Thiele Geotech, Inc.

Daniel Thiele is President and Senior Engineer for Thiele Geotech, Inc. located in

Omaha, Nebraska. Mr. Thiele is a Professional Engineer with over 23 years experi-

ence and a graduate of the University of Nebraska with his Masters Degree in Civil

Engineering. He has a broad background in geotechnical, material, environmental,

and structural engineering. Mr. Thiele has expertise in soil mechanics, foundations,

and soil/structure interaction. He has extensive experience designing modular

retaining walls and with geogrid reinforcement of soils in structural applications.

Thiele Geotech, Inc is a consulting engineering firm specializing in geotechnical,

material, and environmental engineering that was founded in 1996. The company

has grown to over 60 employees landing Thiele Geotech, Inc. in the 10 fastest

growing companies list of the Greater Omaha Chamber of Commerce in 2001.

The firm was founded on the principles of client service and quality engineering

practice. With a repeat business ratio near 95 percent, Thiele Geotech, Inc. can

demonstrate its reputation for outstanding service and results.



Page     2/24
Project

 Example Calculations 
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 02546.00
 Date

 10/30/07

Example wall section – 7.5 ft tall wall, no backslope, 100 psf surcharge

Uniform soil (silt/clay) –  = 120 pcf     = 26°    c = 0 psf    (c = 150 psf for foundation soil only) 

Surcharge load q = 100 psf 

Wall is composed of two 24 SF blocks and one 6 SF block 

Weight of Wall

(2*6,000)/8+1,800/4 = 1,950 lb/ft block  

(2*43.32/8+10.75/4)*110 = 1,487 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(7.5-1.5)*tan(6.34) = 1.92 ft 

Soil force components

2

2

2

a

034.6cos1334.6cos

026sin1326sin
11334.6cos34.6cos

34.626cos
K  = 0.311 

Ph = 0.5*(.311)*120*(7.5)2*cos(13-6.34) = 1,044 lb 

Pv = 0.5*(.311)*120*(7.5)2*sin(13-6.34) = 122 lb 

Pqh = 0.311*100*7.5*cos(13-6.34) = 232 lb 

Base Friction

Case 1: 0.75*(1,950+1,487+122)*tan(39) = 2,162 lb 

Case 2: (1,950+1,487+122)* tan(26)+150*(42+9)/12= 2,373 lb  use 2,162 lb 

Factors of Safety 
Overturning

FS = [(1,950+1,487*0.8)*1.92+(42/12+(7.5/3-1.5)*tan(6.34))*122]/[1,044*7.5/3+232*7.5/2]  

=1.86 >1.5 OK! 
Sliding

FS = 2,162/(1,044+232)= 1.69 > 1.5    OK!

Bearing

e = [1,044*7.5/3+232*7.5/2-3,437*(1.92-21/12)-122 lb*(21/12-1.5)*tan(6.34))]/[3,437+122]= 0.75 ft 

B’ = (42+9)/12 -2*0.75 = 2.74 ft 

Nc = 22.25     Nq = 11.85     N  = 12.54 

qc = (3,437+122)/2.74 =1,297 psf 

qult = 150*(22.25)+0.5*120 *2.74*12.54+120*18/12*11.85 = 7,536 psf 

FS = 7,536/1,297 = 5.81 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 02546.00
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Example wall section – 7.5 ft tall wall, 4H:1V backslope

Uniform soil (silt/clay) –  = 120 pcf     = 26°   c = 0 psf    (c = 150 psf for foundation soil only) 

Wall is composed of two 24 SF blocks and one 6 SF block 

Weight of Wall

(2*6,000)/8+1,800/4 = 1,950 lb/ft block  

(2*43.32/8+10.75/4)*110 = 1,487 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(7.5-1.5)*tan(6.34) = 1.92 ft 

Soil force components

2

2

2

a

0.1434.6cos1334.6cos

0.1426sin1326sin
11334.6cos34.6cos

34.626cos
K  = 0.385 

Ph = 0.5*(.385)*120*(7.5)2*cos(13-6.34) = 1,291 lb 

Pv = 0.5*(.385)*120*(7.5)2*sin(13-6.34) = 151 lb 

Base Friction

Case 1: 0.75*(1,950+1,487+151)*tan(39) = 2,179 lb 

Case 2: (1,950+1,487+151)* tan(26)+150*(42+9)/12= 2,387 lb  use 2,179 lb 

Factors of Safety 
Overturning

FS = [(1,950+1,487*0.8)*1.92+(42/12+(7.5/3-1.5)*tan(6.34))*151]/[1,291*7.5/3] = 2.03 > 1.5   OK! 

Sliding

FS = 2,179/1,291 = 1.69 > 1.5    OK!

Bearing

e = [1,291*7.5/3-3,437*(1.92-21/12)-151*(21/12+(7.5/3-1.5)*tan(6.34))] / [3,437+151]= 0.66 ft 

B’ = (42+9)/12 -2*0.66 = 2.93 ft 

qc = (3,437+151)/2.93 =1,226 psf 

Nc = 22.25     Nq = 11.85     N  = 12.54 

qult = 150*(22.25)+0.5*120*2.93*12.54+120*18/12*11.85 = 7,673 psf 

FS = 7,673/1,226 = 6.26 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 10/30/07

Example wall section – 7.5 ft tall wall, 3H:1V backslope

Uniform soil (silt/clay) –  = 120 pcf     = 26°    c = 0 psf    (c = 150 psf for foundation soil only) 

Wall is composed of two 24 SF blocks and one 6 SF block 

Weight of Wall

(2*6,000)/8+1,800/4 = 1,950 lb/ft block  

(2*43.32/8+10.75/4)*110 = 1,487 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(7.5-1.5)*tan(6.34) = 1.92 ft 

Soil force components

2

2

2

a

4.1834.6cos1334.6cos

4.1826sin1326sin
11334.6cos34.6cos

34.626cos
K  = 0.428 

Ph = 0.5*(.428)*120*(7.5)2*cos(13-6.34) = 1,435 lb 

Pv = 0.5*(.428)*120*(7.5)2*sin(13-6.34) = 168 lb 

Base Friction

Case 1: 0.75*(1,950+1,487+168)*tan(39) = 2,189 lb 

Case 2: (1,950+1,487+168)* tan(26)+150*(42+9)/12= 2,396 lb use 2,189 lb 

Factors of Safety 
Overturning

FS = [(1,950+1,487*0.8)*1.92+(42/12+(7.5/3-1.5)*tan(6.34))*168]/[1,435*7.5/3] = 1.84 > 1.5   OK! 

Sliding

FS = 2,189/1,435 = 1.53 > 1.5    OK!

Bearing

e = [1,435*7.5/3-3,437*(1.92-21/12)-168*(21/12+(7.5/3-1.5)*tan(6.34))] / [3,437+168]= 0.75 ft 

B’ = (42+9)/12 -2*0.75 = 2.75 ft 

qc = (3,437+168)/2.75 =1,311 psf 

Nc = 22.25     Nq = 11.85     N  = 12.54 

qult = 150*(22.25)+0.5*120*2.75*12.54+120*18/12*11.85 = 7,540 psf 

FS = 7,540/1,311 = 5.75 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 



Page     5/24
Project

 Example Calculations 
 Job #

 02546.00
 Date

 10/30/07

Example wall section – 10.5 ft tall wall, level backslope

Uniform soil (sand) –  = 125 pcf     = 30°    c = 0 psf 

Wall is composed of three 24 SF blocks and one 6 SF block 

Weight of Wall

(3*6,000)/8 +1800/4 = 2,700 lb/ft block  

(3*43.32*110)/8+(10.25*110)/4 = 2,069 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12+0.5*(10.5-1.5)*tan(6.34) = 2.08 ft 

Soil force components

2

2

2

a

034.6cos1534.6cos

030sin1530sin
11534.6cos34.6cos

34.630cos
K  = 0.260 

Ph = 0.5*(.260)*120*(10.5)2*cos(15-6.34) = 1,768 lb 

Pv = 0.5*(.260)*120*(10.5)2*sin(15-6.34) = 269 lb 

Base Friction

Case 1: 0.75*(2,700+2,069+269)*tan(39) = 3,060 lb 

Case 2: (2,700+2,069+269)*tan(30°)+0*(42+9)/12= 2,909 lb  use 2,909 lb 

Factors of Safety 
Overturning

FS = [(2,700+2,069*0.8)*2.08+(42/12+(10.5/3-1.5)*tan(6.34))*269]/1,768*10.5/3]=1.63 > 1.5  OK! 

Sliding

FS = 2,909/1,768 = 1.65 > 1.5    OK!

Bearing

e = [1,768*10.5/3-4,769*(2.08-21/12)-269*(21/12+(10.5/3-1.5)*tan(6.34))]/[4,769+269] = 0.80 ft 

B’ = (42+9)/12 -2*0.80 = 2.64 ft 

qc = (4,769+269)/2.64 =1,913 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*2.64*22.40+125*18/12*18.40 = 7,148 psf 

FS =  7,148/1,913 = 3.74 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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Example wall section – 9 ft tall wall, no backslope, 100 psf surcharge

Uniform soil (sand) –  = 125 pcf     = 30°    c = 0 psf 

Surcharge load q = 100 psf 

Wall is composed of three 24 SF blocks 

Weight of Wall

(3*6,000)/8 = 2,250 lb/ft block (3*43.32*110)/8 = 1,787 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(9-1.5)*tan(6.34) = 2.00 ft 

Soil force components

2

2

2

a

034.6cos1534.6cos

030sin1530sin
11534.6cos34.6cos

34.630cos
K  = 0.260 

Ph = 0.5*(.260)*125*(9)2*cos(15-6.34) = 1,299 lb 

Pv = 0.5*(.260)*125*(9)2*sin(15-6.34) = 198 lb 

Pqh = 0.260*100*9*cos(15-6.34) = 231 lb 

Base Friction

Case 1: 0.75*(2,250+1,787+198)*tan(39) = 2,572 lb 

Case 2: (2,250+1,787+198)*tan(30)+0*(42+9)/12= 2,445 lb  use 2,445 lb 

Factors of Safety 
Overturning

FS = [(2,250+1,787*0.8)*2.00+(42/12+(9/3-1.5)*tan(6.34))*198]/[1,299*9/3+231*9/2]=1.64 >1.5 

OK!
Sliding

FS = 2,445/(1,299+231)= 1.60 > 1.5    OK!

Bearing

e =[1,299*9/3+231*9/2-4,037*(2.00-21/12)-198 lb*(21/12+(9/3-1.5)*tan(6.34))]/[4,037+198]= 0.84 

B’ = (42+9)/12 -2*0.84 = 2.57 ft 

qc = (4,037+198)/2.57 =1,645 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*2.57*22.40+125*18/12*18.40 = 7,054 psf 

FS = 7,054/1,645 = 4.29 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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Example wall section – 9 ft tall wall, 4H:1V backslope

Uniform soil (sand) –  = 125 pcf     = 30°   c = 0 psf  

Wall is composed of three 24 SF blocks 

Weight of Wall

(3*6,000)/8 = 2,250 lb/ft block (3*43.32*110)/8 = 1,787 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(9-1.5)*tan(6.34) = 2.00 ft 

Soil force components

2

2

2

a

0.1434.6cos1534.6cos

0.1430sin1530sin
11534.6cos34.6cos

34.630cos
K  = 0.313 

Ph = 0.5*(.313)*125*(9)2*cos(15-6.34) = 1,564 lb 

Pv = 0.5*(.313)*125*(9)2*sin(15-6.34) = 238 lb 

Base Friction

Case 1: 0.75*(2,250+1,787+238)*tan(39) = 2,596 lb 

Case 2: (2,250+1,787+229)*tan(30)+0*(42+9)/12= 2,468 lb   use 2,463 lb 

Factors of Safety 
Overturning

FS = [(2,250+1,787*0.8)*2.00+(42/12+(9/3-1.5)*tan(6.34))*238]/[1,564*9/3] = 1.75 > 1.5    OK! 

Sliding

FS = 2,463/1,564= 1.58 > 1.5    OK!

Bearing

e = [1,564*9/3-4,037*(2.00-21/12)-238*(21/12+(9/3-1.5)*tan(6.34))]/[4,037+238]= 0.75 ft 

B’ = (42+9)/12 -2*0.75 = 2.74 ft 

qc = (4,037+238)/2.74 =1,560 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*2.74*22.40+125*18/12*18.40 = 7,287 psf 

FS = 7,287/1,560 = 4.67 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 10/30/07

Example wall section – 7.5 ft tall wall, 3H:1V backslope

Uniform soil (sand) –  = 125 pcf     = 30°    c = 0 psf 

Wall is composed of two 24 SF blocks and one 6 SF block 

Weight of Wall

(2*6,000)/8+1,800/4 = 1,950 lb/ft block  

(2*43.32/8+10.75/4)*110 = 1,487 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(7.5-1.5)*tan(6.34) = 1.92 ft 

Soil force components

2

2

2

a

4.1834.6cos1534.6cos

4.1830sin1530sin
11534.6cos34.6cos

34.630cos
K  = 0.340 

Ph = 0.5*(.340)*125*(7.5)2*cos(15-6.34) = 1,183 lb 

Pv = 0.5*(.340)*125*(7.5)2*sin(15-6.34) = 180 lb 

Base Friction

Case 1: 0.75*(1,950+1,487+180)*tan(39) = 2,197 lb 

Case 2: (1,950+1,487+180)* tan(30)+0*(42+9)/12= 2,088 lb  use 2,088 lb 

Factors of Safety 
Overturning

FS = [(1,950+1,487*0.8)*1.92+(42/12+(7.5/3-1.5)*tan(6.34))*180]/[1,183 *7.5/3] = 2.26 > 1.5  OK! 

Sliding

FS = 2,088 /1,183 = 1.77 > 1.5    OK!

Bearing

e = [1,183*7.5/3-3,437*(1.92-21/12)-180*(21/12+(7.5/3-1.5)*tan(6.34))]/[3,437+180]= 0.57 ft 

B’ = (42+9)/12 -2*0.57 = 3.12 ft 

qc = (3,437+180)/3.12 =1,160 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*3.12*22.40+125*18/12*18.40 = 7,815 psf 

FS = 7,815/1,160= 6.74 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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Example wall section – 12 ft tall wall, level backslope

Uniform soil (sand/gravel) –  = 125 pcf     = 34°    c = 0 psf 

Wall is composed of four 24 SF blocks 

Weight of Wall

(4*6,000)/8 = 3,000 lb/ft block (4*43.32*110)/8 = 2,383 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(12-1.5)*tan(6.34) = 2.17 ft 

Soil force components

2

2

2

a

034.6cos1734.6cos

034sin1734sin
11734.6cos34.6cos

34.634cos
K  = 0.215 

Ph = 0.5*(.215)*125*(12)2*cos(17-6.34) = 1,905 lb 

Pv = 0.5*(.215)*125*(12)2*sin(17-6.34) = 359 lb 

Base Friction

Case 1: 0.75*(3,000+2,383+359)*tan(39) = 3,487 lb 

Case 2: (3,000+2,383+359)*tan(34)+0*(42+9)/12= 3,873 lb  use 3,487 lb 

Factors of Safety 
Overturning

FS = [(3,000+2,383*0.8)*2.17+(42/12+(12/3-1.5)*tan(6.34))*359]/ [1,905*12/3]= 1.57 >1.5    OK! 

Sliding

FS = 3,487 /1,905 = 1.83 > 1.5    OK!

Bearing

e = [1,905*12/3-5,383*(2.17-21/12)-359*(21/12+(12/3-1.5)*tan(6.34))]/[5,383+359] = 0.81 ft 

B’ = (42+9)/12 -2*0.81 = 2.63 ft 

qc = (5,383+359)/2.63 =2,183 psf 

Nc = 42.16    Nq = 29.44    N  = 41.06 

qult = 0*(42.16)+0.5*125*2.63*41.06+125*18/12*29.44= 12,271 psf 

FS = 12,271/2,183 = 5.62 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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Example wall section – 10.5 ft tall wall, no backslope, 100 psf surcharge

Uniform soil (sand/gravel) –  = 125 pcf     = 34°    c = 0 psf                   Surcharge load q = 100 
psf 

Wall is composed of three 24 SF blocks and one 6 SF block 

Weight of Wall

(3*6,000)/8 +1800/4 = 2,700 lb/ft block (3*43.32*110)/8+(10.25*110)/4 = 2,069 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(10.5-1.5)*tan(6.34) = 2.08 ft 

Soil force components

2

2

2

a

034.6cos1734.6cos

034sin1734sin
11734.6cos34.6cos

34.634cos
K  = 0.215 

Ph = 0.5*(.215)*125*(10.5)2*cos(17-6.34) = 1,458 lb 

Pv = 0.5*(.215)*125*(10.5)2*sin(17-6.34) = 274 lb 

Pqh = 0.215*100*10.5*cos(17-6.34) = 222 lb 

Base Friction

Case 1: 0.75*(2,700+2,069+274)*tan(39) = 3,063 lb 

Case 2: (2,700+2,069 +274)*tan(34)+0*(42+9)/12= 3,402 lb  use 3,063 lb 

Factors of Safety 
Overturning

FS = [(2,700+2,069*0.8)*2.08+(42/12+(10.5/3-1.5)*tan(6.34))*274]/[1,458*10.5/3+ 222*10.5/2]

 = 1.61 > 1.5    OK!
Sliding

FS = 3,063/(1,458+222)= 1.82 > 1.5    OK!

Bearing

e =[1,398*10.5/3+222*9/2-4,769*(2.08-21/12)-263*(21/12+(10.5/3-1.5)*tan(6.34))]/[4,769+263]  
            = 0.82 ft 

B’ = (42+9)/12 -2*0.82 = 2.61 ft 

qc = (4,769+274)/2.61 =1,934 psf 

Nc = 42.16    Nq = 29.44    N  = 41.06 

qult = 0*(42.16)+0.5*125*2.61*41.06+125*18/12*29.44 = 12,230 psf 

FS = 12,230/1,934 = 6.32 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Job #

 02546.00
 Date

 10/30/07

Example wall section – 10.5 ft tall wall, 4H:1V backslope

Uniform soil (sand/gravel) –  = 125 pcf     = 34°    c = 0 psf 

Wall is composed of three 24 SF blocks and one 6 SF block 

Weight of Wall

(3*6,000)/8 +1800/4 = 2,700 lb/ft block 

(3*43.32*110)/8+(10.25*110)/4 = 2,069 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(10.5-1.5)*tan(6.34) = 2.08 ft 

Soil force components

2

2

2

a

0.1434.6cos1734.6cos

0.1434sin1734sin
11734.6cos34.6cos

34.634cos
K  = 0.253 

Ph = 0.5*(.253)*125*(10.5)2*cos(17-6.34) = 1,716 lb 

Pv = 0.5*(.253)*125*(10.5)2*sin(17-6.34) = 323 lb 

Base Friction

Case 1: 0.75*(2,700+2,069+323)*tan(39) = 3,093 lb 

Case 2: (2,700+2,069+323)*tan(34)+0*(42+9)/12= 3,435 lb  use 3,085 lb 

Factors of Safety 
Overturning

FS = [(2,700+2,069*0.8)*2.08+(42/12+(10.5/3-1.5)*tan(6.34))*323]/[1,716*10.5/3]= 1.71 >1.5 OK! 

Sliding

FS = 3,085/1,716 = 1.80 > 1.5    OK!

Bearing

e = [1,716*10.5/3-4,739*(2.08-21/12)-310*(21/12+(10.5/3-1.5)*tan(6.34))]/[4,739+310]= 0.74 ft 

B’ = (42+9)/12 -2*0.74 = 2.77 ft 

qc = (4,739+323)/2.77 =1,843 psf 

Nc = 42.16    Nq = 29.44    N  = 41.06 

qult = 0*(42.16)+0.5*125*2.77*41.06+125*18/12*29.44 = 12,632 psf 

FS = 12,632/1,843 = 6.86 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Job #

 02546.00
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 10/30/07

Example wall section – 10.5 ft tall wall, 3H:1V backslope

Uniform soil (sand/gravel) –  = 125 pcf     = 34°    c = 0 psf  

Wall is composed of three 24 SF blocks and one 6 SF block 

Weight of Wall

(3*6,000)/8+1800/4 = 2,700 lb/ft block  

(3*43.32*110)/8+(10.25*110)/4 = 2,069 lb/ft aggregate fill 

Forces/Geometric Properties 
Center of Gravity

xw = 19/12 +0.5*(10.5-1.5)*tan(6.34) = 2.08 ft 

Soil force components

2

2

2

a

4.1834.6cos1734.6cos

4.1834sin1734sin
11734.6cos34.6cos

34.634cos
K  = 0.272 

Ph = 0.5*(.272)*125*(10.5)2*cos(17-6.34) = 1,842 lb 

Pv = 0.5*(.272)*125*(10.5)2*sin(17-6.34) = 347 lb 

Base Friction

Case 1: 0.75*(2,700+2,069+347)*tan(39) = 3,107 lb 

Case 2: (2,700+2,069+347)*tan(34)+0*(42+9)/12= 3,451 lb  use 3,107 lb 

Factors of Safety 
Overturning

FS = [(2,700+2,069*0.8)*2.08+(42/12+(10.5/3-1.5)*tan(6.34))*347]/[1,842*10.5/3]=1.61 >1.5  OK! 

Sliding

FS = 3,107/1,842= 1.69 > 1.5    OK!

Bearing

e = [1,842*10.5/3-4,769*(2.08-21/12)-347*(21/12+(10.5/3-1.5)*tan(6.34))]/[4,739+347]= 0.81 ft 

B’ = (42+9)/12 -2*0.81 = 2.62 ft 

qc = (4,769+347)/2.62 =1,954 psf 

Nc = 42.16    Nq = 29.44    N  = 41.06 

qult = 0*(42.16)+0.5*125*2.62*41.06+125*18/12*29.44 = 12,257 psf 

FS = 12,257/1,954 = 6.27> 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Job #

 02546.00
 Date

 10/30/07

Example section – 12 ft tall wall w/ 12” mass extender, level backslope

Uniform soil (silt/clay) –  = 120 pcf     = 26°    c = 0 psf    (c = 150 psf for foundation soil only) 

Wall is composed of four 24 SF blocks with a 12 inch mass extender to a height of 3 feet 

 = arctan((4*3-12)/(9*12)) = 0°             = ¾*26 = 19.5° due to stepped modules 

Weight of Wall

(4*6,000)/8 = 3,000 lb/ft block (4*43.32*110)/8 = 2,383 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (12-3)*110*(12-(4*3-12))/24 = 495 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(12-1.5)tan(6.34))*5,383+(42+12/2)/12*435+(42+(12*2/3))/12*495]/(3,000+435+  
     2,383+495) = 2.45 ft 

Soil force components

2

2

2

a

00cos5.190cos

026sin5.1926sin
15.190cos0cos

026cos
K  = 0.345 

Ph = 0.5*(.345)*120*(12)2*cos(19.5-0) = 2,810 lb 

Pv = 0.5*(.345)*120*(12)2*sin(19.5-0) = 995 lb 

Base Friction

Case 1: 0.75*(3,000+2,383+435+495+995)*tan(39) = 4,438 lb 

Case 2: (3,000+2,383+435+495+995)*tan(26)+150*(42+9+12)/12= 4,352 lb use 4,352 lb 

Factors of Safety 
Overturning

FS = [(3,000+2,383*0.8+435+495*0.8)*2.45+(42/12+12/12)*995]/[2,810*12/3]=1.65>1.5    OK! 

Sliding

FS = 4,352/2,810 = 1.55 > 1.5    OK!

Bearing

e = [2,810*12/3-6,313*(2.45-21/12-12/12/2)-995*(21/12+12/12/2)]/[6,313+995] = 1.06 ft 

B’ = (42+9+12)/12-2*1.06 = 3.13 ft 

qc = (6,313 +995)/3.13 =2,335 psf 

Nc=22.25     Nq=11.85     N =12.54 

qult = 150*(22.25)+0.5*120*3.13*12.54+120*18/12*11.85 = 7,826 psf 

FS =  7,826/2,335 = 3.35 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Job #

 02546.00
 Date

 10/30/07

Example section – 10.5 ft tall wall w/ 12” mass extender, no backslope, 100 psf surcharge

Uniform soil (silt/clay) –  = 120 pcf     = 26°    c = 0 psf    (c = 150 psf for foundation soil only) 

Surcharge load q = 100 psf 

Wall is composed of three 24 SF blocks & one 6 SF block with 12 in mass extender to height of 3ft 

 = arctan((4*2+1*2-12)/(9*12)) = -0.91°            = ¾*26 = 19.5° due to stepped modules 

Weight of Wall

(3*6,000)/8 +1800/4 = 2,700 lb/ft block (3*43.32*110)/8+(10.25*110)/4 = 2,069 lb/ft aggregate 

12/12*3*145 = 435 lb/ft block ME  (10.5-3)*110 *(12-(4*2+1*2-12))/24 = 481 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(10.5-1.5)tan(6.34))*4,769+(42+12/2)/12*435+(42+((12+-2)^2/3--2*(12+-2/2))/((12-
  -2)/2))/12*481]/(2,700+435+2,069+481) = 2.40 ft 

Soil force components

2

2

2

a

091.0cos5.1991.0cos

026sin5.1926sin
15.1991.0cos91.0cos

91.026cos
K  = 0.352 

Ph = 0.5*(.352)*120*(10.5)2*cos(19.5-(-0.91)) = 2,180 lb 

Pv = 0.5*(.352)*120*(10.5)2*sin(19.5-(-0.91)) = 811 lb 

Pqh = 0.352*100*10.5*cos(19.5-(-0.91)) = 346 lb 

Base Friction

Case 1: 0.75*(2,700+2,069+435+481+811)*tan(39) = 4,024 lb 

Case 2: (2,700+2,069+435+481+811)*tan(26)+150*(42+12+9)/12= 3,956 lb use 3,956 lb 

Factors of Safety 
Overturning

FS = [(2,700+2,069*0.8+435+481*0.8)*2.40+(42/12+12/12)*811]/[2,180*10.5/3+346*10.5/2] 

           = 1.70 > 1.5     OK! 
Sliding

FS = 3,956/(2,180+346)= 1.57 > 1.5    OK! 

Bearing

e = [2,180*10.5/3+346*10.5/2-5,685*(2.40-21/12-12/12/2)-811*(21/12+12/12/2)]/[5,685+811]=1.04 

B’ = (42+9+12)/12 -2*1.04 = 3.17 ft 

qc = (5,685+811)/3.17 =2,049 psf 

Nc=22.25     Nq=11.85     N =12.54 

qult = 150*(22.25)+0.5*120*3.17*12.54+120*18/12*11.85 = 7,856 psf 

FS 7 856/2 049 3 83 > 2 0 OK! 13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Job #

 02546.00
 Date

 10/30/07

Example section – 9 ft tall wall w/ 12” mass extender, 4H:1V backslope

Uniform soil (silt/clay) –  = 120 pcf     = 26°    c = 0 psf    (c = 150 psf for foundation soil only) 

Wall is composed of three 24 SF blocks with a 12 inch mass extender to a height of 3 feet 

 = arctan((4*2-12)/(9*12)) = -2.12°            = ¾*26 = 19.5° due to stepped modules 

Weight of Wall

(3*6,000)/8 = 2,250 lb/ft block (3*43.32*110)/8 = 1,787 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (9-3)*110*(12-(4*2-12))/24 = 440 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(9-1.5)tan(6.34))*4,037+(42+12/2)/12*435+(42+((12+-4)^2/3--4*(12+-4/2))/((12- 
 -4)/2))/12*440]/(2,250+435+1,787+440) = 2.37 ft 

Soil force components

2

2

2

a

0.1412.2cos5.1912.2cos

0.1426sin5.1926sin
15.1912.2cos12.2cos

12.226cos
K  = 0.457 

Ph = 0.5*(.457)*120*(9)2*cos(19.5-(-2.12)) = 2,065 lb 

Pv = 0.5*(.457)*120*(9)2*sin(19.5-(-2.12)) = 818 lb 

Base Friction

Case 1: 0.75*(2,250+1,787+435+440+818)*tan(39) = 3,480 lb 

Case 2: (2,250+1,787+818+435+440)*tan(26)+150*(42+9+12)/12= 3,582 lb use 3,480 lb 

Factors of Safety 
Overturning

FS = [(2,250+1,787*0.8+440*0.8+435)*2.37+(42/12+12/12)*818]/[2,065*9/3] = 2.30 > 1.5    OK! 

Sliding

FS = 3,480 /2,065 = 1.68 > 1.5    OK!

Bearing

e = [2,065*9/3-4,912*(2.37-21/12-12/12/2)-818*(21/12+12/12/2)]/[4,912+818] = 0.66 ft 

B’ = (42+9+12)/12 -2*0.66 = 3.93 ft 

qc = (4,912 +818)/3.93 =1,458 psf 

Nc=22.25     Nq=11.85     N =12.54 

qult = 150*(22.25)+0.5*120*3.93*12.54+120*18/12*11.85 = 8,427 psf 

FS = 8,427/1,458 = 5.78 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Job #

 02546.00
 Date

 10/30/07

Example section – 9 ft tall wall w/ 12” mass extender, 3H:1V backslope

Uniform soil (silt/clay) –  = 120 pcf     = 26°    c = 0 psf    (c = 150 psf for foundation soil only) 

Wall is composed of three 24 SF blocks with a 12 inch mass extender to a height of 3 feet 

 = arctan((4*2-12)/(9*12)) = -2.12°            = ¾*26 = 19.5° due to stepped modules 

Weight of Wall

(3*6,000)/8 = 2,250 lb/ft block (3*43.32*110)/8 = 1,787 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (9-3)*110*(12-(4*2-12))/24 = 440 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+0.5(9-1.5)tan(6.34))*4,037+(42+12/2)/12*435+(42+((12+-4)^2/3--4*(12+-4/2))/((12- 
 -4)/2))/12*440]/(2,250+435+1,787+440) = 2.37 ft 

Soil force components

2

2

2

a

4.1834.6cos5.1912.2cos

4.1826sin5.1926sin
15.1912.2cos12.2cos

12.226cos
K  = 0.513 

Ph = 0.5*(.513)*120*(9)2*cos(19.5-(-2.12)) = 2,320 lb 

Pv = 0.5*(.513)*120*(9)2*sin(19.5-(-2.12)) = 919 lb 

Base Friction

Case 1: 0.75*(2,250+1,787+435+440+919)*tan(39) = 3,541 lb 

Case 2: (2,250+1,787+919+435+440)* tan(26)+150*(42+9+12)/12= 3,632 lb  use 3,541 lb 

Factors of Safety 
Overturning

FS = [(2,250+1,787*0.8+440*0.8+435)*2.37+(42/12+12/12)*919] / [2,320*9/3] = 2.12 > 1.5    OK! 

Sliding

FS = 3,541/2,320 = 1.52 > 1.5    OK!

Bearing

e = [2,318*9/3-4,912*(2.37-21/12-12/12/2)-919*(21/12+12/12/2)]/[4,912+919] = 0.74 ft 

B’ = (42+9+12)/12-2*0.74 = 3.77 ft 

qc = (4,912+919)/3.77 =1,547 psf 

Nc=22.25     Nq=11.85     N =12.54 

qult = 150*(22.25)+0.5*120*3.77*12.54 +120*18/12*11.85 = 8,307 psf 

FS = 8,307/1,547 = 5.37 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 02546.00
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 10/30/07

Example section – 13.5 ft tall wall w/ 12” mass extender, level backslope

Uniform soil (sand) –  = 125 pcf     = 30°    c = 0 psf 

Wall is composed of four 24 SF blocks & one 6 SF block w/ 12 in mass extender to height of 3 ft 

 = arctan((4*3+2*1-12)/(9*12)) = 0.71°            = ¾*30 = 22.5° due to stepped modules 

Weight of Wall

(4*6,000)/8+1800/4 = 3,450 lb/ft block (4*43.32*110)/8+(10.25 *110)/4 = 2,665 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (13.5-3)*110 *(13.5-(4*3+1*2-12))/24 = 553 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(13.5-1.5)tan(6.34))*6,115+(42+12/2)/12*435+(42+(12*2/3))/12*553]/(3,450+435+ 
      2,665+ 553) = 2.51 ft 

Soil force components

2

2

2

a

071.0cos5.2271.0cos

030sin5.2230sin
15.2271.0cos71.0cos

71.030cos
K  = 0.291 

Ph = 0.5*(.291)*125*(13.5)2*cos(22.5-0.71) = 3,080 lb 

Pv = 0.5*(.291)*125*(13.5)2*sin(22.5-0.71) = 1,231 lb 

Base Friction

Case 1: 0.75*(3,450+2,665+435+553+1,231)*tan(39) = 5,062 lb 

Case 2: (3,450+2,665+435+553+1,231)*tan(30)+0*(42+9+12)/12= 4,812 lb use 4,812 lb 

Factors of Safety 
Overturning

FS = [(3,450+2,665*0.8+435+553*0.8)*2.51+(42/12+12/12)*1,231]/[3,080*13.5/3] = 1.57 > 1.5  OK! 

Sliding

FS = 4,812/3,080 = 1.56 > 1.5    OK! 

Bearing

e = [3,080*13.5/3-7,103*(2.51-21/12-12/12/2)-1,231*(21/12+12/12)]/[7,103+1,231] = 1.10 ft 

B’ = (42+9+12)/12-2*1.10 = 3.04 ft 

qc = (7,103+1,231)/3.04 =2,741 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*3.04*22.40+125*18/12*18.40 = 7,706 psf 

FS = 7,706/2,741 = 2.81 > 2.0 OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 



Page     18/24
Project

 Example Calculations 
 Job #

 02546.00
 Date

 10/30/07

Example section – 12 ft tall wall w/ 12” mass extender, no backslope, 100 psf surcharge

Uniform soil (sand) –  = 125 pcf     = 30°     c = 0 psf                   Surcharge load q = 100 psf 

Wall is composed of four 24 SF blocks with a 12 inch mass extender to a height of 3 feet 

 = arctan((4*3-12)/(9*12)) = 0°            = ¾*30 = 22.5° due to stepped modules 

Weight of Wall

(4*6,000)/8 = 3,000 lb/ft block (4*43.32*110)/8 = 2,383 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (12-3)*110*(12-(4*3-12))/24 = 495 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(12-1.5)tan(6.34))*5,383+(42+12/2)/12*435+(42+(12*2/3))/12*495]/(3,000+435+  
     2,383+ 495) = 2.45 ft 

Soil force components

2

2

2

a

0.140cos5.220cos

0.1430sin5.2230sin
15.220cos0cos

030cos
K  = 0.296 

Ph = 0.5*(.296)*125*(12)2*cos(22.5-0) = 2,464 lb 

Pv = 0.5*(.296)*125*(12)2*sin(22.5-0) = 1,020 lb 

Pqh = 0.296*100*12*cos(22.5-0) = 328 lb 

Base Friction

Case 1: 0.75*(3,000+2,383+435+495+1,020)*tan(39) = 4,454 lb 

Case 2: (3,000+2,383+435+495+1,020)* tan(30)+0*(42+12+9)/12= 4,234 lb  use 4,234 lb 

Factors of Safety 
Overturning

FS = [(3,000+2,383*0.8+435+495*.8)*2.45+(42/12+12/12)*1,020]/[2,464*12/3+328*12/2] =  
            1.65>1.5    OK! 
Sliding

FS = 4,234/(2,464+328) = 1.52 > 1.5    OK! 

Bearing

e = [2,464*12/3+328*12/2-6,313*(2.45-21/12-12/12/2)-1,020*(21/12+12/12/2)]/[6,313+1,020]= 1.13 

B’ = (42+9+12)/12 -2*1.13 = 2.99 ft 

qc = (6,313+1,020+328)/2.99 =2,562 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*2.99*22.40+125*18/12*18.40 = 7,636 psf 

FS = 7,636/2,562 = 2.98 > 2.0    OK!

13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 02546.00
 Date

 10/30/07

Example section – 10.5 ft tall wall w/ 12” mass extender, 4H:1V backslope

Uniform soil (sand) –  = 125 pcf     = 30°    c = 0 psf 

Wall is composed of three 24 SF blocks & one 6 SF block w/ 12 in mass extender to height of 3 ft 

 = arctan((4*2+2*1-12)/(9*12)) = -0.91°            = ¾*30 = 12.5° due to stepped modules 

Weight of Wall

(3*6,000)/8 +1800/4 = 2,700 lb/ft block (3*43.32*110)/8+(10.25 *110)/4 = 2,069 lb/ft aggregate  

12/12*3*145 = 435 lb/ft block ME (10.5-3)*110*(12-(4*2+1*2-12))/24 = 481 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(10.5-1.5)tan(6.34))*4,769+(42+12/2)/12*435+(42+((12+-2)^2/3--2*(12+-2/2))/((12-
  -2)/2))/12*481]/(2,700+435+2,069+481) = 2.40 ft 

Soil force components

2

2

2

a

0.1491.0cos5.2291.0cos

0.1430sin5.2230sin
15.2291.0cos91.0cos

91.030cos
K  = 0.373 

Ph = 0.5*(.373)*125*(10.5)2*cos(22.5-(-0.91)) = 2,358 lb 

Pv = 0.5*(.373)*125*(10.5)2*sin(22.5-(-0.91)) = 1,021 lb 

Base Friction

Case 1: 0.75*(2,700+2,069+435+481+1,021)*tan(39) = 4,073 lb 

Case 2: (2,700+2,069+435+481+1,021)*tan(30)+0*(42+9+12)/12= 3,872 lb use 3,872 lb 

Factors of Safety 
Overturning

FS = [(2,700+2,069*0.8+481*0.8+435)*2.40+(42/12+12/12)*1,021]/[2,358*10.5/3]= 2.06 > 1.5   OK! 

Sliding

FS = 3,872/2,358 = 1.64 > 1.5    OK!

Bearing

e = [2,358*10.5/3-5,685*(2.40-21/12-12/12/2)-1,021*(21/12+12/12/2)]/[5,685+1,021] = 0.76 ft 

B’ = (42+9+12)/12 -2*0.76 = 3.73 ft 

qc = (5,685+1,021)/3.73 =1,798 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*3.73*22.40+125*18/12*18.40 = 8,672 psf 

FS = 8,672/1,798 = 4.82 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Example Calculations 
 Job #

 02546.00
 Date

 10/30/07

Example section – 10.5 ft tall wall w/ 12” mass extender, 3H:1V backslope

Uniform soil (sand) –  = 125 pcf     = 30°    c = 0 psf 

Wall is composed of three 24 SF blocks & one 6 SF block w/ 12 in mass extender to height of 3 ft 

 = arctan((4*2+2*1-12)/(9*12)) = -0.91°            = ¾*30 = 12.5° due to stepped modules 

Weight of Wall

(3*6,000)/8 +1800/4 = 2,700 lb/ft block (3*43.32*110)/8+(10.25 *110)/4 = 2,069 lb/ft aggregate  

12/12*3*145 = 435 lb/ft block ME (10.5-3)*110*(12-(4*2+1*2-12))/24 = 481 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(10.5-1.5)tan(6.34))*4,769+(42+12/2)/12*435+(42+((12+-2)^2/3--2*(12+-2/2))/((12-
  -2)/2))/12*481]/(2,700+435+2,069+481) = 2.40 ft 

Soil force components

2

2

2

a

4.1891.0cos5.2291.0cos

4.1830sin5.2230sin
15.2291.0cos91.0cos

91.030cos
K  = 0.409 

Ph = 0.5*(.409)*125*(10.5)2*cos(22.5-(-0.91)) = 2,587 lb 

Pv = 0.5*(.409)*125*(10.5)2*sin(22.5-(-0.91)) = 1,120 lb 

Base Friction

Case 1: 0.75*(2,700+2,069+435+481+1,120)*tan(39) = 4,133 lb 

Case 2: (2,700+2,069+435+481+1,120)*tan(30)+0*(42+9+12)/12= 3,929 lb use 3,929 lb 

Factors of Safety 
Overturning

FS = [(2,700+2,069*0.8+481*0.8+435)*2.40+(42/12+12/12)*1,120]/[2,484*10.5/3]=1.93 > 1.5    OK! 

Sliding

FS = 3,929/2,587 = 1.52 > 1.5    OK!

Bearing

e = [2,587*10.5/3-5,685*(2.40-21/12-12/12/2)-1,120*(21/12+12/12/2)]/[5,685+1,120] = 0.83 ft 

B’ = (42+9+12)/12 -2*0.80 = 3.59 ft 

qc = (5,685+1,120)/3.59 =1,896 psf 

Nc = 30.14     Nq = 18.40     N  = 22.40 

qult = 0*(30.14)+0.5*125*3.59*22.40+125*18/12*18.40 = 8,476 psf 

FS = 8,476/1,896 = 4.47 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Job #

 02546.00
 Date

 10/30/07

Example section – 15 ft tall wall w/ 12” mass extender, level backslope

Uniform soil (sand/gravel) –  = 125 pcf     = 34°    c = 0 psf 

Wall is composed of five 24 SF blocks with a 12 inch mass extender to a height of 3 feet 

 = arctan((4*4-12)/(15*12)) = 1.27°            = ¾*34 = 25.5° due to stepped modules 

Weight of Wall

(5*6,000)/8 = 3,750 lb/ft block (5*43.32*110)/8 = 2,979 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (15-3)*110*12/24 = 660 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(15-1.5)tan(6.34))*6,729+(42+12/2)/12*435+(42+(12*2/3))/12*660]/(3,750+435+  
     2,979+660) = 2.58 ft 

Soil force components

2

2

2

a

027.1cos5.2527.1cos

034sin5.2534sin
15.2527.1cos27.1cos

27.134cos
K  = 0.245 

Ph = 0.5*(.245)*125*(15)2*cos(22.5-1.27) = 3,144 lb 

Pv = 0.5*(.245)*125*(15)2*sin(22.5-1.27) = 1,415 lb 

Base Friction

Case 1: 0.75*(3,750+2,979+435+660+1,415)*tan(39) = 5,611 lb 

Case 2: (3,750+2,979+435+660+1,415)* tan(34)+0*(42+9+12)/12= 6,232 lb, use 5,611 lb 

Factors of Safety 
Overturning

FS = [(3,750+2,979*0.8+435+660*0.8)*2.58+(42/12+12/12)*1,415] / [3,144*15/3]=1.57 >1.5    OK! 

Sliding

FS = 5,611/3,144 = 1.78 > 1.5    OK! 

Bearing

e = [3,144*15/3-7,824*(2.58-21/12-12/12/2)-1,415*(21/12+12/12/2)]/[7,824+1,415] = 1.08 ft 

B’ = (42+9+12)/12 -2*1.08 = 3.09 ft 

qc = (7,824+1,415)/3.09 = 2,990 psf 

Nc = 42.16     Nq = 29.44     N  = 41.06 

qult = 0*(42.16)+0.5*125*3.09*41.06+125*18/12*29.44 = 13,450 psf 

FS = 13,450/2,990 = 4.50 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 02546.00
 Date

 10/30/07

Example section – 13.5 ft tall wall w/ 12” mass extender, no backslope

Uniform soil (sand/gravel) –  = 120 pcf     = 34°    c = 0 psf                 Surcharge load q = 100 psf 

Wall is composed of four 24 SF blocks & one 6 SF block w/ 12 in mass extender to height of 3 ft 

 = arctan((4*3+2*1-12)/(9*12)) = 0.71°            = ¾*34 = 25.5° due to stepped modules 

Weight of Wall

(4*6,000)/8+1800/4 = 3,450 lb/ft block (4*43.32*110)/8+(10.25*110)/4 = 2,665 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (13.5-3)*110*(13.5-(4*3+1*2-12))/24 = 553 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(12-1.5)tan(6.34))*5,383+(42+12/2)/12*435+(42+(12*2/3))/12*495]/(3,000+435+  
     2,383+ 495) = 2.51 ft 

Soil force components

2

2

2

a

071.0cos5.2571.0cos

034sin5.2534sin
15.2571.0cos71.0cos

71.034cos
K  = 0.249 

Ph = 0.5*(.249)*125*(13.5)2*cos(25.5-0.71) = 2,577 lb 

Pv = 0.5*(.249)*125*(13.5)2*sin(25.5-0.71) = 1,190 lb 

Pqh = 0.249*100*13.5*cos(25.5-0.71) = 305 lb 

Base Friction

Case 1: 0.75*(3,450+2,665+435+553+1,190)*tan(39) = 5,037 lb 

Case 2: (3,450+2,665+435+553+1,190)* tan(34)+0*(42+9+12)/12= 5,594 lb, use 5,037 lb 

Factors of Safety 
Overturning

FS = [(3,450+2,665*0.8+435+553*.8)*2.51+(42/12+12/12)*1,190]/[2,577*13.5/3+305*13.5/2] =  
           1.58 > 1.5    OK! 
Sliding

FS = 5,037/(2,577+305)= 1.75 > 1.5    OK! 

Bearing

e = [2,577*13.5/3+305*13.5/2-7,103*(2.51-21/12-12/12/2)-1,190*(21/12+12/12/2)] /  

    [7,103+1,190] = 1.10 ft 

B’ = (42+9+12)/12-2*1.10 = 3.06 ft 

qc = (7,103+1,190+305)/3.06 =2,810 psf 

Nc = 42.16     Nq = 29.44     N  = 41.06 

qult = 0*(42.16)+0.5*125*3.06*41.06+125*18/12*29.44 = 13,373 psf 

FS = 13,373/2,810 = 4.76 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 10/30/07

Example section – 13.5 ft tall wall w/ 12” mass extender, 4H:1V backslope

Uniform soil (sand/gravel) –  = 125 pcf     = 34°    c = 0 psf 

Wall is composed of four 24 SF blocks & one 6 SF block w/ 12 in mass extender to height of 3 ft 

 = arctan((4*3+2*1-12)/(9*12)) = 0.71°            = ¾*34 = 25.5° due to stepped modules 

Weight of Wall

(4*6,000)/8 +1800/4 = 3,450 lb/ft block (4*43.32*110)/8+(10.25*110)/4 = 2,665 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (13.5-3)*110*(13.5-(4*3+1*2-12))/24 = 553 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(13.5-1.5)tan(6.34))*6,115+(42+12/2)/12*435+(42+(12*2/3))/12*553]/(3,450+435+ 
      2,665+ 553) = 2.51 ft 

Soil force components

2

2

2

a

0.1471.0cos5.2571.0cos

0.1434sin5.2534sin
15.2571.0cos71.0cos

71.034cos
K  = 0.299 

Ph = 0.5*(.299)*125*(13.5)2*cos(25.5-0.71) = 3,088 lb 

Pv = 0.5*(.299)*125*(13.5)2*sin(25.5-0.71) = 1,427 lb 

Base Friction

Case 1: 0.75*(3,450+2,665+435+553+1,427)*tan(39) = 5,181 lb 

Case 2: (3,450+2,665+435+553+1,427)*tan(34)+0*(42+9+12)/12= 5,754 lb,   use 5,181 lb 

Factors of Safety 
Overturning

FS = [(3,450+2,665*0.8+553*0.8+435)*2.51+(42/12+12/12)*1,427]/[3,088*13.5/3] = 1.63 > 1.5  OK! 

Sliding

FS = 5,181/3,088 = 1.68 > 1.5    OK!

Bearing

e = [3,088*13.5/3-7,103*(2.51-21/12-12/12/2)-1,427*(21/12+12/12/2)]/[7,103+1,427] = 1.03 ft 

B’ = (42+9+12)/12 -2*1.03 = 3.19 ft 

qc = (7,103+1,427)/3.19 =2,674 psf 

Nc = 42.16     Nq = 29.44     N  = 41.06 

qult = 0*(42.16)+0.5*125*3.19*41.06+125*18/12*29.44 = 13,706 psf 

FS = 13,706/2,674 = 5.13 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 
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 Example Calculations 
 Job #

 02546.00
 Date

 10/30/07

Example section – 13.5 ft tall wall w/ 12” mass extender, 3H:1V backslope

Uniform soil (sand/gravel) –  = 125 pcf     = 34°     c = 0 psf 

Wall is composed of four 24 SF blocks & one 6 SF block w/ 12 in mass extender to height of 3 ft 

 = arctan((4*3+2*1-12)/(9*12)) = 0.71°            = ¾*34 = 25.5° due to stepped modules 

Weight of Wall

(4*6,000)/8 +1800/4 = 3,450 lb/ft block (4*43.32*110)/8+(10.25*110)/4 = 2,665 lb/ft aggregate fill 

12/12*3*145 = 435 lb/ft block ME (13.5-3)*110*(13.5-(4*3+1*2-12))/24 = 553 lb/ft block soil 

Forces/Geometric Properties 
Center of Gravity

xw = [(19/12+.5(13.5-1.5)tan(6.34))*6,115+(42+12/2)/12*435+(42+(12*2/3))/12*553]/(3,450+435+ 
      2,665+ 553) = 2.51 ft 

Soil force components

2

2

2

a

4.1871.0cos5.2571.0cos

4.1834sin5.2534sin
15.2571.0cos71.0cos

71.034cos
K  = 0.323 

Ph = 0.5*(.323)*125*(13.5)2*cos(25.5-0.71) = 3,336 lb 

Pv = 0.5*(.323)*125*(13.5)2*sin(25.5-0.71) = 1,541 lb 

Base Friction

Case 1: 0.75*(3,450+2,665+435+553+1,541)*tan(39) = 5,250 lb 

Case 2: (3,450 +2,665+435+553+1,541)*tan(34)+0*(42+9+12)/12= 5,830 lb,   use 5,250 lb 

Factors of Safety 
Overturning

FS = [(3,450+2,665*0.8+553*0.8+435)*2.51+(42/12+12/12)*1,541]/[3,336*13.5/3] = 1.55 > 1.5  OK! 

Sliding

FS = 5,250/3,336 = 1.58 > 1.5    OK!

Bearing

e = [3,336*13.5/3-7,103*(2.51-21/12-12/12/2)-1,541*(21/12+12/12/2)]/[7,103+1,541] = 1.12 ft 

B’ = (42+9+12)/12-2*1.12 = 3.02 ft 

qc = (7,103+1,541)/3.02 =2,862 psf 

Nc = 42.16     Nq = 29.44     N  = 41.06 

qult = 0*(42.16)+0.5*125*3.02*41.06+125*18/12*29.44 = 13,270 psf 

FS = 13,270/2,862 = 4.64 > 2.0    OK!
13478 Chandler Road, Omaha, Nebraska  68138    402.556.2171  (Fax 402.556.7831) 






