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General Information  

  

There are three (3) proposed segmental retaining walls to be constructed for the Lee’s 

Summit Middle School #4 in Lee’s Summit, MO.  Two (2) of them will be located along 

outer baseball fields and one (1) will be located east of the proposed building and track 

and football field.  Refer to the retaining wall plans for the location of the wall.  The walls 

will be constructed out of Romanstone Brutus retaining wall block and Geostar HP 200 

geogrid.  The toe of the walls will be embedded a minimum of 6” beneath the proposed 

grade and will be founded on a 6” clean gravel leveling pad.  The area behind the 

segmental retaining walls will be back filled with clean gravel.  The stability of the 

proposed retaining walls was analyzed using SRWALL software and the design followed 

the National Concrete Masonry Association Design Manual for Segmental Retaining 

Walls. The retaining wall design sections meets the minimum required factors of safety 

for external and internal stability.  A summary table of the factors of safety can be found 

in Appendix A along with the output from SR Wall.  A global stability analysis was 

prepared on the critical retaining wall sections and can be found in Appendix B.  If the 

wall locations or profiles changes, these calculations need to be updated to reflect those 

changes. 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

SR Wall Calculations 
 



EXTERNAL STABILITY Minimum Required RW A - 1 RW B - 1 RW C - 1 RW C - 2 RW C - 3 RW C - 4 RW C - 5 RW C - 6 RW C - 7

FS Sliding 1.50 1.57 2.40 1.82 1.70 1.63 1.58 1.64 1.60 1.69

FS Overturning 2.00 5.19 8.01 4.88 4.33 4.04 3.85 4.12 3.97 4.38

FS Bearing Capacity 2.00 6.49 6.96 4.74 4.07 3.76 3.56 3.72 3.58 3.88

Base Reinforcement Length 5.00 4.00 4.00 5.00 6.00 7.00 8.50 9.50 10.50

Base Reinforcement Ratio 0.60 1.25 1.20 0.86 0.75 0.69 0.66 0.67 0.65 0.68

INTERNAL STABILITY (min. values)

FS Overstress 1.50 12.68 16.33 9.74 6.85 5.28 4.30 3.54 2.99 2.84

FS Pullout 1.50 8.47 4.54 2.85 2.71 2.57 2.41 3.29 3.13 5.19

FS Sliding 1.50 3.61 7.48 4.62 3.41 2.91 2.64 2.60 2.48 2.58

Internal Compound Stability 1.30 2.21 3.06 2.24 1.74 1.55 1.48 1.48 1.39 1.43

Global Stability Analysis 1.30 2.18 1.42 - - - - 1.46 1.37 (With Shear Key) 1.32 (With Shear Key)



SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW A - Section 1 

Project File : RW A-1.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 4.00

Embedment Wall Height(ft) : 0.50 

Exposed Wall Design Height(ft) : 3.50 

Number of Segmental Wall Units : 6 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 17.50 

Broken Back Distance(ft) : 10.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 50.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 2

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.245

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.235

Internal Modified Back Slope(Bint) : 17.500

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 52.805

Retained Soil(Static)(Ka) : 0.452

Retained Soil(Static)(Kah Horizontal Component) : 0.433

External Modified Back Slope(Bext) : 17.500

Orientation of failure plane from horizontal(degrees) for
External Stability

: 39.854

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.57  > 1.50  

FOS Overturning  5.19 > 2.00

FOS Bearing Capacity  6.49 > 2.00

Base Reinforcement Length (L)(ft)  5.00  

Base Reinforcement Ratio (L/H)  1.25  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

4
Synteen SF 
35 - Geostar

200  
2.00  5.00  2.73  13.46 8.47  5.27  OK  

2  
Synteen SF 
35 - Geostar 

200  
0.67  5.00 3.58  12.68  14.78  3.61 OK

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

4 2.00 
Synteen SF 
35 - Geostar 

200 
2.90 7.07 

2 0.67 
Synteen SF 
35 - Geostar 

200 
6.92 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  2.183  2446 1216  1708  66  0 4036  26  0  

2  2.258 1732  1173  1289  6 0  2874  25  0

3  2.624  1710  1131 1092  24  0  2825 25  0  

4  2.983  1360 1089  821  0  0 2252  25  0  

5  3.273 1017  879  579  0 0  1699  25  0

6  3.015  682  435 371  0  0  1168 25  0

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 2.183

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 1

Elevation : 0.00 ft 

Distance to Entrance at Top Grade : 10.26 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  2.183 0.000  10.977  10.977  0.000  0.000  10.261  7.078  

2  2.258 -2.766  16.475  16.063  0.083  0.667  10.261  7.078  

3  2.624 0.167  13.075  11.742  0.167  1.333  10.261  7.078  

4  2.983 0.250  14.408  12.408  0.250  2.000  10.261  7.078  

5  3.273 0.333  16.044  13.378  0.333  2.667  10.261  7.078  

6  3.015 0.417  18.147  14.814  0.417  3.333  10.261  7.078

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW A - Section 1  

Vendor Data File :

Project File : RW A-1.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW A - Section 1  

Vendor Data File :

Project File : RW A-1.prj  

Date and Time : 09/29/2020 10:21:46
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SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW B - Section 1 

Project File : RW B-1.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 3.33

Embedment Wall Height(ft) : 0.50 

Exposed Wall Design Height(ft) : 2.83 

Number of Segmental Wall Units : 5 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 2.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 2

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.201

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.193

Internal Modified Back Slope(Bint) : 2.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.925

Retained Soil(Static)(Ka) : 0.327

Retained Soil(Static)(Kah Horizontal Component) : 0.313

External Modified Back Slope(Bext) : 2.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.726

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  2.40  > 1.50  

FOS Overturning  8.01 > 2.00

FOS Bearing Capacity  6.96 > 2.00

Base Reinforcement Length (L)(ft)  4.00  

Base Reinforcement Ratio (L/H)  1.20  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

4
Synteen SF 
35 - Geostar

200  
2.00  4.00  1.90  20.43 4.54  16.02  OK  

2  
Synteen SF 
35 - Geostar 

200  
0.67  4.00 2.63  16.33  9.74  7.48 OK

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

4 2.00 
Synteen SF 
35 - Geostar 

200 
3.90 10.53 

2 0.67 
Synteen SF 
35 - Geostar 

200 
8.74 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  3.064  1544 1173  887  0  0 2476  669  0  

2  3.397 953  1131  614  2 0  1445  549  0

3  4.620  909  1089 437  20  0  1413 609  0  

4  6.548  469 1047  232  0  0 650  364  0  

5  11.579 360  862  106  0 0  509  356  0

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 3.064

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 1

Elevation : 0.00 ft 

Distance to Entrance at Top Grade : 7.04 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  3.064 0.000  8.742  8.742  0.000  0.000  7.044  3.565  

2  3.397 -8.805  25.922  26.774  0.083  0.667  5.863  3.524  

3  4.620 -2.282  17.616  16.466  0.167  1.333  6.257  3.537  

4  6.548 -4.276  18.627  17.232  0.250  2.000  3.894  3.455  

5  11.579 -2.119  22.181  19.667  0.333  2.667  3.894  3.455

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW B - Section 1  

Vendor Data File :

Project File : RW B-1.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW B - Section 1  

Vendor Data File :

Project File : RW B-1.prj  

Date and Time : 09/29/2020 10:21:46
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SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 1 

Project File : RW C-1.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 4.67

Embedment Wall Height(ft) : 0.50 

Exposed Wall Design Height(ft) : 4.17 

Number of Segmental Wall Units : 7 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 3.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 2

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.203

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.195

Internal Modified Back Slope(Bint) : 3.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.773

Retained Soil(Static)(Ka) : 0.331

Retained Soil(Static)(Kah Horizontal Component) : 0.317

External Modified Back Slope(Bext) : 3.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.406

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.82  > 1.50  

FOS Overturning  4.88 > 2.00

FOS Bearing Capacity  4.74 > 2.00

Base Reinforcement Length (L)(ft)  4.00  

Base Reinforcement Ratio (L/H)  0.86  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

5
Synteen SF 
35 - Geostar

200  
2.67  4.00  1.52  10.69 2.85  9.81  OK  

2  
Synteen SF 
35 - Geostar 

200  
0.67  4.00 2.63  9.74  8.70  4.62 OK

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

5 2.67 
Synteen SF 
35 - Geostar 

200 
2.45 5.62 

2 0.67 
Synteen SF 
35 - Geostar 

200 
5.42 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  2.239  2198 1116  1480  0  0 3619  740  0  

2  2.314 1470  1216  1161  0 0  2338  683  0

3  2.727  1298  1173 908  4  0  2062 675  0  

4  3.420  1398 1114  737  11  0 2385  857  0  

5  4.304 789  1089  436  0 0  1179  540  0

6  4.672  479  653 242  0  0  673 377  0  

7  7.030  371 435  115  0  0 527  368  0  

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 2.239

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 1

Elevation : 0.00 ft 

Distance to Entrance at Top Grade : 7.79 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  2.239 0.000  8.541  8.541  0.000  0.000  7.792  5.044  

2  2.314 -13.452  31.168  33.370  0.083  0.667  7.277  5.017  

3  2.727 -11.295  32.156  32.885  0.167  1.333  7.277  5.017  

4  3.420 -3.881  26.843  25.185  0.250  2.000  8.824  5.099  

5  4.304 -6.728  27.005  25.342  0.333  2.667  5.730  4.936  

6  4.672 -4.318  20.469  17.777  0.417  3.333  4.182  4.855  

7  7.030 -2.161  23.811  19.989  0.500  4.000  4.182  4.855

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 1  

Vendor Data File :

Project File : RW C-1.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 1  

Vendor Data File :

Project File : RW C-1.prj  

Date and Time : 09/29/2020 10:21:46
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SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 2 

Project File : RW C-2.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 6.67

Embedment Wall Height(ft) : 0.61 

Exposed Wall Design Height(ft) : 6.06 

Number of Segmental Wall Units : 10 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 3.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Page 1 of 8National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 3

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.203

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.195

Internal Modified Back Slope(Bint) : 3.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.773

Retained Soil(Static)(Ka) : 0.331

Retained Soil(Static)(Kah Horizontal Component) : 0.317

External Modified Back Slope(Bext) : 3.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.406

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.70  > 1.50  

FOS Overturning  4.33 > 2.00

FOS Bearing Capacity  4.07 > 2.00

Base Reinforcement Length (L)(ft)  5.00  

Base Reinforcement Ratio (L/H)  0.75  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

8
Synteen SF 
35 - Geostar

200  
4.67  5.00  1.41  10.69 2.71  10.38  OK  

5  
Synteen SF 
35 - Geostar 

200  
2.67  5.00 2.52  7.86  6.81  5.14 OK

2  
Synteen SF 
35 - Geostar 

200
0.67  5.00  3.63  6.85 12.63  3.41  OK  

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

8 4.67 
Synteen SF 
35 - Geostar 

200 
2.45 5.62 

5 2.67 
Synteen SF 
35 - Geostar 

200 
4.37 

2 0.67 
Synteen SF 
35 - Geostar 

200 
4.02 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Page 5 of 8National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  1.922  3979 1336  2783  34  0 6798  1031  0  

2  1.739 2687  1342  2328  18 0  4599  952  0

3  1.994  2765  1300 2051  25  0  4803 1015  0  

4  2.387  2732 1177  1700  149  0 4684  1007  0  

5  2.400 1732  1216  1228  0 0  2779  788  0

6  2.822  1667  1126 994  12  0  2726 895  0  

7  3.687  1700 1114  765  7  0 2835  961  0  

8  4.392 786  1089  427  0 0  1101  508  0

9  4.931  635  653 261  0  0  904 499  0  

10  7.453  497 435  125  0  0 709  491  0  

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 1.739

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 2

Elevation : 0.67 ft 

Distance to Entrance at Top Grade : 10.11 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  1.922 0.000  11.781  11.781  0.000  0.000  10.850  7.192  

2  1.739 -11.447  29.479  31.034  0.083  0.667  10.108  7.153  

3  1.994 -5.041  23.500  22.770  0.167  1.333  10.850  7.192  

4  2.387 -0.904  17.773  15.815  0.250  2.000  10.850  7.192  

5  2.400 -9.463  31.095  30.069  0.333  2.667  8.625  7.075  

6  2.822 -8.825  37.695  35.583  0.417  3.333  9.367  7.114  

7  3.687 -0.901  24.488  20.536  0.500  4.000  10.108  7.153  

8  4.392 -6.426  27.298  23.692  0.583  4.667  5.658  6.920  

9  4.931 -4.268  29.510  24.675  0.667  5.333  5.658  6.920  

10  7.453 -2.111  34.830  28.972  0.750  6.000  5.658  6.920

--------------------------------------------------------------------------------------------------------------------------------------------------------

Page 6 of 8National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 2  

Vendor Data File :

Project File : RW C-2.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 2  

Vendor Data File :

Project File : RW C-2.prj  

Date and Time : 09/29/2020 10:21:46
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SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 3 

Project File : RW C-3.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 8.67

Embedment Wall Height(ft) : 0.79 

Exposed Wall Design Height(ft) : 7.88 

Number of Segmental Wall Units : 13 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 3.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 4

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.203

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.195

Internal Modified Back Slope(Bint) : 3.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.773

Retained Soil(Static)(Ka) : 0.331

Retained Soil(Static)(Kah Horizontal Component) : 0.317

External Modified Back Slope(Bext) : 3.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.406

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.63  > 1.50  

FOS Overturning  4.04 > 2.00

FOS Bearing Capacity  3.76 > 2.00

Base Reinforcement Length (L)(ft)  6.00  

Base Reinforcement Ratio (L/H)  0.69  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

11
Synteen SF 
35 - Geostar

200  
6.67  6.00  1.30  10.69 2.57  10.92  OK  

8  
Synteen SF 
35 - Geostar 

200  
4.67  6.00 2.41  7.86  6.60  5.64 OK

5  
Synteen SF 
35 - Geostar 

200
2.67  6.00  3.52  5.58 10.07  3.82  OK  

2  
Synteen SF 
35 - Geostar 

200  
0.67  6.00 4.63  5.28  16.54  2.91 OK

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

11 6.67 
Synteen SF 
35 - Geostar 

200 
2.45 5.62 

8 4.67 
Synteen SF 
35 - Geostar 

200 
4.37 

5 2.67 
Synteen SF 
35 - Geostar 

200 
3.28 

2 0.67 
Synteen SF 
35 - Geostar 

200 
3.26 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  1.771  7054 1512  4852  26  0 12868  1552  0  

2  1.548 4594  1469  3963  74 0  8172  1254  0

3  1.753  4844  1427 3616  66  0  8707 1343  0  

4  2.016  4953 1240  3123  104  0 8750  1335  0  

5  1.874 3319  1342  2495  16 0  5676  1134  0

6  2.122  3438  1189 2187  12  0  5975 1222  0  

7  2.592  3487 1177  1812  34  0 5963  1278  0  

8  2.539 1913  1216  1244  30 0  2958  820  0

9  3.034  2032  1126 1047  20  0  3327 1058  0  

10  3.962  1992 1114  786  8  0 3245  1050  0  

11  4.560 983  1089  454  0 0  1395  635  0

12 5.240  803  653  278 0  0  1148  627 0  

13  7.859  630 435  136  0  0 901  618  0  

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 1.548

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 2

Elevation : 0.67 ft 

Distance to Entrance at Top Grade : 13.28 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  1.771 0.000  18.824  18.824  0.000  0.000  16.333  9.466  

2  1.548 -7.596  26.804  27.242  0.083  0.667  13.283  9.306  

3  1.753 -3.400  24.072  23.017  0.167  1.333  14.300  9.359  

4  2.016 0.250  19.091  17.091  0.250  2.000  14.300  9.359  

5  1.874 -8.448  32.682  31.273  0.333  2.667  12.267  9.253  

6  2.122 -3.565  28.756  25.733  0.417  3.333  13.283  9.306  

7  2.592 0.500  22.052  18.052  0.500  4.000  13.283  9.306  

8  2.539 -6.302  28.729  25.028  0.583  4.667  9.217  9.093  

9  3.034 -6.206  40.567  35.898  0.667  5.333  11.250  9.199  

10  3.962 0.750  24.829  18.829  0.750  6.000  11.250  9.199  

11  4.560 -6.383  36.273  30.474  0.833  6.667  7.183  8.986  
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12  5.240 -4.226  39.535  32.609  0.917  7.333  7.183  8.986  

13  7.859 -2.069  47.111  39.232  1.000  8.000  7.183  8.986

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 3  

Vendor Data File :

Project File : RW C-3.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 3  

Vendor Data File :

Project File : RW C-3.prj  

Date and Time : 09/29/2020 10:21:46
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SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 4 

Project File : RW C-4.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 10.67

Embedment Wall Height(ft) : 0.97 

Exposed Wall Design Height(ft) : 9.70 

Number of Segmental Wall Units : 16 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 3.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 5

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------

Page 3 of 10National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.203

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.195

Internal Modified Back Slope(Bint) : 3.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.773

Retained Soil(Static)(Ka) : 0.331

Retained Soil(Static)(Kah Horizontal Component) : 0.317

External Modified Back Slope(Bext) : 3.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.406

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.58  > 1.50  

FOS Overturning  3.85 > 2.00

FOS Bearing Capacity  3.56 > 2.00

Base Reinforcement Length (L)(ft)  7.00  

Base Reinforcement Ratio (L/H)  0.66  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

14
Synteen SF 
35 - Geostar

200  
8.67  7.00  1.19  10.69 2.41  11.44  OK  

11  
Synteen SF 
35 - Geostar 

200  
6.67  7.00 2.30  7.86  6.38  6.13 OK

8  
Synteen SF 
35 - Geostar 

200
4.67  7.00  3.41  5.58 9.84  4.22  OK  

5  
Synteen SF 
35 - Geostar 

200  
2.67  7.00 4.52  4.33  13.32  3.24 OK

2  
Synteen SF 
35 - Geostar 

200
0.67  7.00  5.63  4.30 20.45  2.64  OK  

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

14 8.67 
Synteen SF 
35 - Geostar 

200 
2.45 5.62 

11 6.67 
Synteen SF 
35 - Geostar 

200 
4.37 

8 4.67 
Synteen SF 
35 - Geostar 

200 
3.28 

5 2.67 
Synteen SF 
35 - Geostar 

200 
2.67 

2 0.67 
Synteen SF 
35 - Geostar 

200 
2.78 
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Page 6 of 10National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  1.740  10538  1638 7183  323  0  19261 1932  0  

2  1.475  7683 1596  6360  100  0 14493  1801  0  

3  1.669 7714  1554  5587  54 0  13890  1670  0

4  1.837  6037  1303 4849  1565  0  10777 1662  0  

5  1.684  5159 1469  4001  108  0 8861  1286  0  

6  1.859 5407  1253  3653  133 0  9418  1401  0

7  2.222  6433  1240 3470  37  0  11673 1854  0  

8  2.044  3937 1342  2591  17  0 6554  1263  0  

9  2.334 3919  1189  2194  13 0  6452  1255  0

10 2.847  4291  1177  1941 58  0  7348  1571 0  

11  2.706  2493 1216  1374  10  0 4012  1175  0  

12  3.274 2398  1126  1081  15 0  3844  1167  0

13 4.264  2453  1114  839 12  0  4006  1288 0  

14  4.742  1175 1089  477  0  0 1692  762  0  

15  5.515 964  653  293  0 0  1395  754  0

16 8.157  756  435  146 0  0  1096  746 0

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 1.475

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 2

Elevation : 0.67 ft 

Distance to Entrance at Top Grade : 19.04 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  1.740 0.000  23.557  23.557  0.000  0.000  20.333  11.662  

2  1.475 -9.630  39.427  39.959  0.083  0.667  19.042  11.595  

3  1.669 -2.099  25.503  24.275  0.167  1.333  17.750  11.527  

4  1.837 -25.155  69.503  72.125  0.250  2.000  17.750  11.527  

5  1.684 -3.514  23.605  21.289  0.333  2.667  13.875  11.324  

6  1.859 -1.374  24.140  20.883  0.417  3.333  15.167  11.392  

7  2.222 0.500  30.431  26.431  0.500  4.000  19.042  11.595  

8  2.044 -5.334  33.079  29.022  0.583  4.667  13.875  11.324  
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9  2.334 -0.665  25.825  20.535  0.667  5.333  13.875  11.324  

10  2.847 0.750  31.329  25.329  0.750  6.000  16.458  11.459  

11  2.706 -13.445  60.558  55.751  0.833  6.667  12.583  11.256  

12  3.274 -2.570  37.013  29.884  0.917  7.333  12.583  11.256  

13  4.264 1.000  34.597  26.597  1.000  8.000  13.875  11.324  

14  4.742 -6.341  45.763  37.832  1.083  8.667  8.708  11.053  

15  5.515 -4.184  50.192  41.207  1.167  9.333  8.708  11.053  

16  8.157 -2.027  60.139  50.246  1.250  10.000  8.708  11.053

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 4  

Vendor Data File :

Project File : RW C-4.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 4  

Vendor Data File :

Project File : RW C-4.prj  

Date and Time : 09/29/2020 10:21:46

Page 10 of 10National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 5 

Project File : RW C-5.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 12.67

Embedment Wall Height(ft) : 1.15 

Exposed Wall Design Height(ft) : 11.52 

Number of Segmental Wall Units : 19 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 3.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 6

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.203

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.195

Internal Modified Back Slope(Bint) : 3.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.773

Retained Soil(Static)(Ka) : 0.331

Retained Soil(Static)(Kah Horizontal Component) : 0.317

External Modified Back Slope(Bext) : 3.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.406

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.64  > 1.50  

FOS Overturning  4.12 > 2.00

FOS Bearing Capacity  3.72 > 2.00

Base Reinforcement Length (L)(ft)  8.50  

Base Reinforcement Ratio (L/H)  0.67  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

17
Synteen SF 
35 - Geostar

200  
10.67  8.50  1.58  10.69 3.29  12.18  OK  

14  
Synteen SF 
35 - Geostar 

200  
8.67  8.50 2.69  7.86  7.58  6.84 OK

11
Synteen SF 
35 - Geostar

200  
6.67  8.50  3.80  5.58 11.09  4.80  OK  

8  
Synteen SF 
35 - Geostar 

200  
4.67  8.50 4.91  4.33  14.59  3.73 OK

5  
Synteen SF 
35 - Geostar 

200
2.67  8.50  6.02  3.54 18.10  3.06  OK  

2  
Synteen SF 
35 - Geostar 

200  
0.67  8.50 7.13  3.63  26.21  2.60 OK

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

17 10.67 
Synteen SF 
35 - Geostar 

200 
2.45 5.62 

14 8.67 
Synteen SF 
35 - Geostar 

200 
4.37 

11 6.67 
Synteen SF 
35 - Geostar 

200 
3.28 

8 4.67 
Synteen SF 
35 - Geostar 

200 
2.67 

5 2.67 
Synteen SF 
35 - Geostar 

200 
2.29 

2 0.67 
Synteen SF 
35 - Geostar 

200 
2.50 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  1.749  12491  1765 9064  1601  0  22034 1879  0  

2  1.483  9250 1723  8415  1504  0 16924  2016  0  

3  1.599 9278  1681  7831  1566 0  16838  2008  0

4  1.700  9577  1377 7392  1615  0  17757 2144  0  

5  1.641  8514 1596  6204  69  0 14977  1704  0  

6  1.805 8568  1316  5551  136 0  14856  1696  0

7  2.005  7465  1303 5169  1595  0  13288 1976  0  

8  1.902  6851 1469  4403  55  0 11692  1680  0  

9  2.084 6838  1253  3883  0 0  11809  1672  0

10 2.486  5061  1240  3182 1608  0  8272  1520 0  

11  2.277  4610 1342  2661  108  0 7453  1368  0  

12  2.631 4798  1189  2331  146 0  7862  1583  0

13 3.180  5467  1177  2118 91  0  9610  2030 0  

14  2.983  3095 1216  1454  26  0 4974  1415  0  

15  3.610 2975  1126  1146  34 0  4765  1407  0

16 4.669  3214  1114  928 4  0  5381  1702 0  

17  5.002  1440 1089  506  0  0 2102  935  0  

18  5.867 1183  653  313  0 0  1734  927  0

19 8.499  928  435  160 0  0  1363  918 0

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 1.483

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 2

Elevation : 0.67 ft 

Distance to Entrance at Top Grade : 21.30 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  1.749 0.000  21.178  21.178  0.000  0.000  19.783  13.620  

2  1.483 -40.465  90.460  98.524  0.083  0.667  21.300  13.700  

3  1.599 -21.818  63.144  65.605  0.167  1.333  21.300  13.700  

4  1.700 -15.456  59.595  59.698  0.250  2.000  22.817  13.779  

5  1.641 -2.083  26.876  24.330  0.333  2.667  18.267  13.541  
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6  1.805 0.417  24.044  20.711  0.417  3.333  18.267  13.541  

7  2.005 -18.900  72.751  71.436  0.500  4.000  21.300  13.700  

8  1.902 -3.361  34.581  30.174  0.583  4.667  18.267  13.541  

9  2.084 0.667  28.307  22.974  0.667  5.333  18.267  13.541  

10  2.486 -10.857  51.774  47.223  0.750  6.000  16.750  13.462  

11  2.277 -2.151  31.864  25.373  0.833  6.667  15.233  13.382  

12  2.631 -0.445  34.370  27.071  0.917  7.333  16.750  13.462  

13  3.180 1.000  46.998  38.998  1.000  8.000  21.300  13.700  

14  2.983 -10.443  66.844  59.308  1.083  8.667  15.233  13.382  

15  3.610 -1.532  45.172  35.940  1.167  9.333  15.233  13.382  

16  4.669 1.250  52.658  42.658  1.250  10.000  18.267  13.541  

17  5.002 -6.373  58.641  48.590  1.333  10.667  10.683  13.144  

18  5.867 -4.215  64.786  53.749  1.417  11.333  10.683  13.144  

19  8.499 -2.058  78.015  66.111  1.500  12.000  10.683  13.144

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 5  

Vendor Data File :

Project File : RW C-5.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 5  

Vendor Data File :

Project File : RW C-5.prj  

Date and Time : 09/29/2020 10:21:46
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SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 6 

Project File : RW C-6.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 14.67

Embedment Wall Height(ft) : 1.33 

Exposed Wall Design Height(ft) : 13.34 

Number of Segmental Wall Units : 22 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 3.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 7

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.203

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.195

Internal Modified Back Slope(Bint) : 3.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.773

Retained Soil(Static)(Ka) : 0.331

Retained Soil(Static)(Kah Horizontal Component) : 0.317

External Modified Back Slope(Bext) : 3.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.406

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.60  > 1.50  

FOS Overturning  3.97 > 2.00

FOS Bearing Capacity  3.58 > 2.00

Base Reinforcement Length (L)(ft)  9.50  

Base Reinforcement Ratio (L/H)  0.65  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

20
Synteen SF 
35 - Geostar

200  
12.67  9.50  1.46  10.69 3.13  12.64  OK  

17  
Synteen SF 
35 - Geostar 

200  
10.67  9.50 2.58  7.86  7.37  7.30 OK

14
Synteen SF 
35 - Geostar

200  
8.67  9.50  3.69  5.58 10.86  5.18  OK  

11  
Synteen SF 
35 - Geostar 

200  
6.67  9.50 4.80  4.33  14.36  4.04 OK

8  
Synteen SF 
35 - Geostar 

200
4.67  9.50  5.91  3.54 17.87  3.33  OK  

5  
Synteen SF 
35 - Geostar 

200  
2.67  9.50 7.02  2.99  21.37  2.84 OK

2  
Synteen SF 
35 - Geostar 

200
0.67  9.50  8.13  3.13 30.13  2.48  OK  

--------------------------------------------------------------------------------------------------------------------------------------------------------

Page 5 of 10National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

20 12.67 
Synteen SF 
35 - Geostar 

200 
2.45 5.62 

17 10.67 
Synteen SF 
35 - Geostar 

200 
4.37 

14 8.67 
Synteen SF 
35 - Geostar 

200 
3.28 

11 6.67 
Synteen SF 
35 - Geostar 

200 
2.67 

8 4.67 
Synteen SF 
35 - Geostar 

200 
2.29 

5 2.67 
Synteen SF 
35 - Geostar 

200 
2.06 

2 0.67 
Synteen SF 
35 - Geostar 

200 
2.43 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  1.667  15648  1892 11483  1599  0  27021 2011  0  

2  1.392  12094  1850 11170  1610  0  22354 2173  0  

3  1.503  12168  1807 10454  1731  0  22237 2165  0  

4  1.601  10096  1502 9109  2985  0  17769 1987  0  

5  1.549  10216  1723 8699  1537  0  18623 2149  0  

6  1.637  10212  1395 8067  1596  0  18523 2141  0  

7  1.800  10391  1377 7428  1606  0  18654 2134  0  

8  1.764  9833 1596  6530  91  0 17218  1955  0  

9  1.888 7673  1316  5602  1587 0  13069  1777  0

10 2.098  7860  1303  5178 1699  0  13609  1940 0  

11  2.012  7509 1469  4481  37  0 12735  1761  0  

12  2.257 7952  1253  4079  4 0  13688  2025  0

13 2.585  5773  1240  3346 1637  0  9638  1838 0  

14  2.421  5658 1342  2895  9  0 9535  1829  0  

15  2.781 5181  1189  2361  195 0  8456  1642  0

16 3.444  6370  1177  2223 110  0  11194  2350 0  

17  3.162  3399 1216  1474  48  0 5349  1446  0  

18  3.833 3593  1126  1234  13 0  6007  1796  0

19 4.864  3666  1114  984 6  0  6295  1967 0  

20  5.216  1648 1089  525  0  0 2407  1062  0  

21  6.141 1356  653  327  0 0  1988  1054  0

22 8.659  2200  435  304 0  0  4055  2479 0

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 1.392

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 2

Elevation : 0.67 ft 

Distance to Entrance at Top Grade : 22.96 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  1.667 0.000  22.127  22.127  0.000  0.000  21.167  15.680  

2  1.392 -20.059  56.039  58.922  0.083  0.667  22.958  15.774  
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3  1.503 -12.669  46.799  47.243  0.167  1.333  22.958  15.774  

4  1.601 -30.150  71.312  75.686  0.250  2.000  21.167  15.680  

5  1.549 -28.794  79.025  81.725  0.333  2.667  22.958  15.774  

6  1.637 -16.171  60.031  59.075  0.417  3.333  22.958  15.774  

7  1.800 -7.349  46.279  43.001  0.500  4.000  22.958  15.774  

8  1.764 -1.864  33.982  29.417  0.583  4.667  21.167  15.680  

9  1.888 -10.725  48.316  44.466  0.667  5.333  19.375  15.586  

10  2.098 -10.005  55.056  50.222  0.750  6.000  21.167  15.680  

11  2.012 -1.149  34.519  27.923  0.833  6.667  19.375  15.586  

12  2.257 0.917  36.071  28.738  0.917  7.333  21.167  15.680  

13  2.585 -12.486  66.714  60.243  1.000  8.000  19.375  15.586  

14  2.421 -3.530  48.498  40.098  1.083  8.667  19.375  15.586  

15  2.781 1.167  34.293  24.959  1.167  9.333  17.583  15.492  

16  3.444 1.250  59.992  49.992  1.250  10.000  24.750  15.868  

17  3.162 -3.924  51.188  40.861  1.333  10.667  15.792  15.398  

18  3.833 -4.254  75.322  64.239  1.417  11.333  19.375  15.586  

19  4.864 1.500  66.393  54.393  1.500  12.000  21.167  15.680  

20  5.216 -6.330  69.184  57.069  1.583  12.667  12.208  15.210  

21  6.141 -4.173  76.669  63.605  1.667  13.333  12.208  15.210  

22  8.659 -4.353  248.777  234.856  1.750  14.000  26.542  15.962

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 6  

Vendor Data File :

Project File : RW C-6.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 6  

Vendor Data File :

Project File : RW C-6.prj  

Date and Time : 09/29/2020 10:21:46

Page 10 of 10National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



SRWall (Version 4) Report

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC 

Company : Milburn Civil Engineering 

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 7 

Project File : RW C-7.prj 

Vendor Data File :  

Date and Time : 09/29/2020 10:21:46 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Type of Structure : Reinforced Wall 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Wall Geometry

Design Wall Height(ft) : 15.33

Embedment Wall Height(ft) : 1.39 

Exposed Wall Design Height(ft) : 13.94 

Number of Segmental Wall Units : 23 

Wall Inclination(degrees) : 7.13 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Grades

Top Slope(degrees) : 3.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Uniform Distributed Surcharge

Live Load Surcharge(Psf) : 100.00 

Dead Load Surcharge(Psf) : 0.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Soil Data

Soil Zone Description
Cohesion (c) 

(psf)

Friction 

Angle(�)
(degrees)

Unit Weight 

(�)(pcf)

Reinforced Soil Clean Gravel N/A 35.00 110.00 

Retained Soil Clay N/A 24.00 120.00 

Leveling Pad Soil AB-3 N/A 35.00 130.00 

Foundation Soil Clay 25.00 24.00 120.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Segmental Unit Data

Segmental Unit Name : Brutus

Cap Height (Inches) : 4.00 

Unit Height (Hu)(Inches) : 8.00 

Unit Width (Wu)(Inches) : 12.00 

Unit Length (Inches) : 18.00 

Setback (Inches) : 1.00 

Weight (Infilled)(lb) : 130.00 

Unit Weight (Infilled)(pcf) : 130.00 

Center of Gravity(Inches) : 6.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic Reinforcement Type and Number

Supplier Product Name Number

Miragrid 10XT 0

Miragrid 5XT 0

Miragrid 8XT 0

Strata 150 0

Synteen SF 35 - Geostar 200 8

--------------------------------------------------------------------------------------------------------------------------------------------------------

Page 2 of 10National Concrete Masonry Association

10/13/2020file:///C:/Program%20Files%20(x86)/NCMA/SRWall%204.0/Report.html



Geosynthetic Properties

Geosynthetic Product
Tult 

(lb/ft)
RFcr RFd RFid

LTDS 
(lb/ft)

Ci Cds

Miragrid 10XT  9500.00  1.58  1.10 1.25  4372.84  0.90  0.90

Miragrid 5XT 4700.00  1.58  1.10  1.25 2163.41  0.90  0.90  

Miragrid 8XT  7400.00  1.58  1.10 1.25  3406.21  0.90  0.90

Strata 150 1875.00  1.58  1.10  1.50 719.22  0.90  0.90  

Synteen SF 35 - Geostar 200  3600.00  1.58  1.10 1.25  1657.08  0.90  0.90

--------------------------------------------------------------------------------------------------------------------------------------------------------

Unit-Unit Interface Properties

Minimum Shear 
Capacity(lb/ft)

Shear Friction 
Angle

Maximum Shear 
Capacity (lb/ft)

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Connection Strength properties

Geosynthetic Product

Minimum 
Conn. 

Capacity 
(lb/ft)

1st Inflection Point (lb/ft) 2nd Inflection Point (lb/ft)

Normal Load
(lb/ft)

Connection 
Capacity

(lb/ft)

Normal Load
(lb/ft)

Max
Connection 

Capacity(lb/ft)

Miragrid 10XT 937.00 1930.00 2690.00 3863.00 3619.00 

Miragrid 5XT 1161.00 1923.00 1782.00 3856.00 2105.00 

Miragrid 8XT 1313.00 1500.00 1826.00 3000.00 2420.00 

Strata 150 605.00 500.00 755.00 1500.00 1055.00 

Synteen SF 35 - Geostar 200 820.00 1500.00 1112.00 3000.00 1932.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Geosynthetic-SRW Unit Shear Strength properties

Geosynthetic 
Product

Minimum 
Shear 

Capacity(lb/ft)

Shear Friction 
Angle

Maximum 
Shear 

Capacity (lb/ft)

Miragrid 10XT 962.00 26.00 1950.00 

Miragrid 5XT 962.00 26.00 1950.00 

Miragrid 8XT 962.00 26.00 1950.00 

Strata 150 962.00 26.00 1950.00 

Synteen SF 35 
- Geostar 200 

962.00 26.00 1950.00 

--------------------------------------------------------------------------------------------------------------------------------------------------------

Vertical Components

Vertical Components of Earth Pressures Used : Yes

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Cofficients of Earth Pressure and Failure Plane Orientation

Reinforcement Soil(Static)(Ka) : 0.203

Reinforcement Soil(Static)(Kah Horizontal Component) : 0.195

Internal Modified Back Slope(Bint) : 3.000

Orientation of failure plane from horizontal(degrees) for
Internal Stability

: 55.773

Retained Soil(Static)(Ka) : 0.331

Retained Soil(Static)(Kah Horizontal Component) : 0.317

External Modified Back Slope(Bext) : 3.000

Orientation of failure plane from horizontal(degrees) for
External Stability

: 47.406

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Result of External Stability Static Analysis

Calculated   Design Criteria   

FOS Sliding  1.69  > 1.50  

FOS Overturning  4.38 > 2.00

FOS Bearing Capacity  3.88 > 2.00

Base Reinforcement Length (L)(ft)  10.50  

Base Reinforcement Ratio (L/H)  0.68  > 0.60

--------------------------------------------------------------------------------------------------------------------------------------------------------

Results of Internal Stability Static Analysis

SRW 
Unit 

#

Geosynthetic 
Product

Elevation 
(ft)

Length 
(ft)

Anchor 
Length 

(ft)

FOS 
Overstress 

>=1.50

FOS 
Pullout 
>=1.50

FOS 
Slide 

>=1.50

Layer 
Spacing 

(ft)
>=2.00

22
Synteen SF 
35 - Geostar

200  
14.00  10.50  1.73  20.23 5.19  17.19  OK  

20  
Synteen SF 
35 - Geostar 

200  
12.67  10.50  2.46 12.39  7.87  10.61  OK

17
Synteen SF 
35 - Geostar

200  
10.67  10.50  3.58  6.92 10.43  6.84  OK  

14  
Synteen SF 
35 - Geostar 

200  
8.67  10.50 4.69  5.09  13.97  5.09 OK

11
Synteen SF 
35 - Geostar

200  
6.67  10.50  5.80  4.03 17.49  4.07  OK  

8  
Synteen SF 
35 - Geostar 

200  
4.67  10.50 6.91  3.33  21.01  3.40 OK

5  
Synteen SF 
35 - Geostar 

200
2.67  10.50  8.02  2.84 24.53  2.93  OK  

2  
Synteen SF 
35 - Geostar 

200  
0.67  10.50 9.13  3.00  33.94  2.58 OK

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Results of Facing Stability Static Analysis

SRW 
Unit 

#

Heel 
Elev 
(ft)

Geosynthetic 
Product

FOS 
Crest 

Toppling 
>=1.50

FOS 
Connection 

>=1.50

22 14.00 
Synteen SF 
35 - Geostar 

200 
3.86 10.42 

20 12.67 
Synteen SF 
35 - Geostar 

200 
6.63 

17 10.67 
Synteen SF 
35 - Geostar 

200 
3.92 

14 8.67 
Synteen SF 
35 - Geostar 

200 
3.04 

11 6.67 
Synteen SF 
35 - Geostar 

200 
2.53 

8 4.67 
Synteen SF 
35 - Geostar 

200 
2.19 

5 2.67 
Synteen SF 
35 - Geostar 

200 
2.04 

2 0.67 
Synteen SF 
35 - Geostar 

200 
2.41 

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Internal Compound Stability Result

SRW 
Units

Factor 
Of 

Safety

�Fr 
(lb/ft)

�Vu Or 

�Conn
(lb/ft)

�Fs 
(lb/ft)

�Fgrid 
(lb/ft)

�DynF 
(lb/ft)

�Wt 
(lb/ft)

�Ql 
(lb/ft)

�Qd 
(lb/ft)

1  1.649  18078  1934 13115  1620  0  32139 2301  0  

2  1.437  14699  1892 12631  1562  0  27082 2465  0  

3  1.542  15300  1850 12146  1575  0  28662 2630  0  

4  1.620  12588  1561 10607  3039  0  22757 2449  0  

5  1.588  12381  1765 9911  1596  0  22533 2442  0  

6  1.683  12507  1439 9233  1589  0  22638 2434  0  

7  1.834  12530  1414 8510  1665  0  22478 2426  0  

8  1.794  9606 1638  7154  1591  0 16456  2073  0  

9  1.912 9515  1337  6541  1655 0  16219  2065  0

10 2.117  9930  1324  6104 1667  0  17185  2347 0  

11  2.068  9392 1512  5317  91  0 15910  2049  0  

12  2.257 6905  1274  4348  1634 0  11133  1696  0

13 2.540  7115  1261  3961 1683  0  11641  1958 0  

14  2.445  7064 1385  3457  3  0 11609  1950  0  

15  2.762 7246  1211  3063  6 0  12124  2123  0

16 3.276  4836  1198  2346 1650  0  7689  1752 0  

17  3.038  4440 1258  1897  65  0 6966  1562  0  

18  3.580 4492  1147  1590  52 0  7174  1735  0

19 4.495  5249  1173  1431 8  0  9238  2453 0  

20  4.738  3140 1131  904  13  0 5030  1718  0  

21  6.192 3288  1089  709  15 0  5527  2073  0

22 7.525  1501  1047  339 0  0  2194  1157 0  

23  10.046  2697  862 354  0  0  4992 2783  0

--------------------------------------------------------------------------------------------------------------------------------------------------------

Basic Internal Compound Stability Static Result

Lowest FOS : 1.437

Critical Failure Plane Location -

Height of Exit at Wall Face

SRW Unit : # 2

Elevation : 0.67 ft 

Distance to Entrance at Top Grade : 26.03 ft

--------------------------------------------------------------------------------------------------------------------------------------------------------

Internal Compound Stability Geometry

SRW 
Units

Factor 
Of 

Safety

Arc 
Center 

(Xc)

Arc 
Center 

(Yc)

Arc 
Radius 

(R)

Arc Exit 
(X2)

Arc Exit 
(Y2)

Arc 
Enter 
(X1)

Arc 
Enter 
(Y1)

1  1.649 0.000  26.020  26.020  0.000  0.000  24.217  16.502  
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2  1.437 -17.617  58.601  60.578  0.083  0.667  26.033  16.597  

3  1.542 -13.486  58.569  58.841  0.167  1.333  27.850  16.692  

4  1.620 -45.164  112.284  119.269  0.250  2.000  26.033  16.597  

5  1.588 -27.528  84.738  86.672  0.333  2.667  26.033  16.597  

6  1.683 -14.321  63.165  61.620  0.417  3.333  26.033  16.597  

7  1.834 -7.898  53.198  49.909  0.500  4.000  26.033  16.597  

8  1.794 -20.288  69.593  68.198  0.583  4.667  22.400  16.407  

9  1.912 -11.637  56.346  52.475  0.667  5.333  22.400  16.407  

10  2.117 -8.585  58.328  53.154  0.750  6.000  24.217  16.502  

11  2.068 -1.331  40.206  33.609  0.833  6.667  22.400  16.407  

12  2.257 -6.979  45.576  39.049  0.917  7.333  18.767  16.216  

13  2.540 -6.388  52.634  45.241  1.000  8.000  20.583  16.312  

14  2.445 -0.616  41.692  33.069  1.083  8.667  20.583  16.312  

15  2.762 1.167  44.739  35.406  1.167  9.333  22.400  16.407  

16  3.276 -11.183  72.821  64.039  1.250  10.000  18.767  16.216  

17  3.038 0.121  39.220  28.579  1.333  10.667  16.950  16.121  

18  3.580 1.417  44.598  33.265  1.417  11.333  18.767  16.216  

19  4.495 1.500  79.760  67.760  1.500  12.000  26.033  16.597  

20  4.738 -2.361  75.124  62.582  1.583  12.667  18.767  16.216  

21  6.192 0.984  89.410  76.079  1.667  13.333  22.400  16.407  

22  7.525 -4.257  85.597  71.848  1.750  14.000  13.317  15.931  

23  10.046 1.833  198.353  183.687  1.833  14.667  29.667  16.788

--------------------------------------------------------------------------------------------------------------------------------------------------------
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Wall Reinforcement Layout

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 7  

Vendor Data File :

Project File : RW C-7.prj  

Date and Time : 09/29/2020 10:21:46  
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Internal Compound Stability Graphics

Global Stability has not been addressed

--------------------------------------------------------------------------------------------------------------------------------------------------------

Project Identification

Project ID : 

Project Name : Lee's Summit Middle School #4

Owner :

Client :  

Prepared By : Milburn Civil Engineering, LLC  

Company : Milburn Civil Engineering  

Address : 33135 W. 83rd Street De Soto, KS 66018 

Telephone : 9135830367 

Section : RW C - Section 7  

Vendor Data File :

Project File : RW C-7.prj  

Date and Time : 09/29/2020 10:21:46
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Appendix B 
 

Global Stability Analysis 
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