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This calculation package covers the retaining walls for the Brezee Creek Culvert Replacement.  There are three 

groups of cast-in-place concrete wall calculations and one group of soldier pile wall calculations.  Each group 

of cast-in-place concrete wall calculations has a section at the end calculating the Mononobe Okabe seismic 

forces for the wall group.  The soldier pile wall calculations include the wall piles and the tieback / deadman 

calculations.  The appendix of the calculation package contains the referenced Mathcad files used in the 

calculations.   
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Commentary / instructions to the user Unique modification by the user
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This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 1 of 35

Calc. Package Page 2 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 2 of 35

Calc. Package Page 3 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 3 of 35

Calc. Package Page 4 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 4 of 35

Calc. Package Page 5 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 5 of 35

Calc. Package Page 6 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 6 of 35

Calc. Package Page 7 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 7 of 35

Calc. Package Page 8 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 8 of 35

Calc. Package Page 9 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 9 of 35

Calc. Package Page 10 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 10 of 35

Calc. Package Page 11 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 11 of 35

Calc. Package Page 12 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 12 of 35

Calc. Package Page 13 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 13 of 35

Calc. Package Page 14 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 14 of 35

Calc. Package Page 15 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 15 of 35

Calc. Package Page 16 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 16 of 35

Calc. Package Page 17 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 17 of 35

Calc. Package Page 18 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 18 of 35

Calc. Package Page 19 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 19 of 35

Calc. Package Page 20 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 20 of 35

Calc. Package Page 21 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 21 of 35

Calc. Package Page 22 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 22 of 35

Calc. Package Page 23 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 23 of 35

Calc. Package Page 24 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 24 of 35

Calc. Package Page 25 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 25 of 35

Calc. Package Page 26 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 26 of 35

Calc. Package Page 27 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 27 of 35

Calc. Package Page 28 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 28 of 35

Calc. Package Page 29 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 29 of 35

Calc. Package Page 30 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 30 of 35

Calc. Package Page 31 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - KEY, STEM INTERFACE

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 31 of 35

Calc. Package Page 32 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 32 of 35

Calc. Package Page 33 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 33 of 35

Calc. Package Page 34 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 34 of 35

Calc. Package Page 35 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 7 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK

CIP_Concrete_Retaining_Wall-Brezee-7ft.mcdx Page 35 of 35

Calc. Package Page 36 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 1 of 35

Calc. Package Page 37 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 2 of 35

Calc. Package Page 38 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 3 of 35

Calc. Package Page 39 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 4 of 35

Calc. Package Page 40 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 5 of 35

Calc. Package Page 41 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 6 of 35

Calc. Package Page 42 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 7 of 35

Calc. Package Page 43 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 8 of 35

Calc. Package Page 44 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 9 of 35

Calc. Package Page 45 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 10 of 35

Calc. Package Page 46 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 11 of 35

Calc. Package Page 47 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 12 of 35

Calc. Package Page 48 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 13 of 35

Calc. Package Page 49 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 14 of 35

Calc. Package Page 50 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 15 of 35

Calc. Package Page 51 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 16 of 35

Calc. Package Page 52 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 17 of 35

Calc. Package Page 53 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 18 of 35

Calc. Package Page 54 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 19 of 35

Calc. Package Page 55 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 20 of 35

Calc. Package Page 56 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 21 of 35

Calc. Package Page 57 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 22 of 35

Calc. Package Page 58 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 23 of 35

Calc. Package Page 59 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 24 of 35

Calc. Package Page 60 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 25 of 35

Calc. Package Page 61 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 26 of 35

Calc. Package Page 62 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 27 of 35

Calc. Package Page 63 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 28 of 35

Calc. Package Page 64 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 29 of 35

Calc. Package Page 65 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:

CIP_Concrete_Retaining_Wall-Brezee-9ft.mcdx Page 30 of 35

Calc. Package Page 66 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - KEY, STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 9 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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―
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):

CIP_Concrete_Retaining_Wall-Brezee-13ft.mcdx Page 29 of 35

Calc. Package Page 100 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - KEY, STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 13 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-15ft.mcdx Page 6 of 35

Calc. Package Page 112 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - KEY, STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 15 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 2 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 3 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 4 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 5 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 6 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 7 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 8 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 10 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 12 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 13 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 15 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 16 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 20 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Calc. Package Page 164 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 25 of 35

Calc. Package Page 166 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-17ft.mcdx Page 26 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - KEY, STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 17 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 1 & 7.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MONONABE-OKABE SEISMIC ACTIVE EARTH PRESSURE                                             1

Determine the active earth pressure coefficient using the Mononobe-Okabe solution described 
in Appendix A11 of reference 1 listed below.  It is up to the designer to determine if the total 
active static and seismic earth force is to be used for the design or if the separate components 
off the active static and seismic earth forces are to be used.

Currently, the choice has been made to use only the increase in earth forces caused by the 
seismic loading since the active static component has been calculated in the main calculation 
workbook.

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Inputs                                                                                             1

Mononobe_Okabe-Brezee-Walls1&7.mcdx Page 1 of 5
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 1 & 7.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 7 ft. Wall 1

Mononobe_Okabe-Brezee-Walls1&7.mcdx Page 2 of 5

Calc. Package Page 178 of 449



Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 1 & 7.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 9 ft. Wall 1

Design Calculations 13 ft. Wall 1

Mononobe_Okabe-Brezee-Walls1&7.mcdx Page 3 of 5
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 1 & 7.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 15 ft. Wall 1

Mononobe_Okabe-Brezee-Walls1&7.mcdx Page 4 of 5
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 1 & 7.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 17 ft. Wall 1

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 4 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 5 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 6 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 7 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 8 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 9 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 10 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 12 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 13 of 34

Calc. Package Page 194 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 15 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 16 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 18 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 19 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 22 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:

CIP_Concrete_Retaining_Wall-Brezee-6ft.mcdx Page 24 of 34

Calc. Package Page 205 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:
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Calc. Package Page 208 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 6 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 2 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 3 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 4 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 5 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 6 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 7 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 8 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 9 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 12 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 13 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 15 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 16 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 18 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 19 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 20 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 21 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 22 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 23 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 24 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 25 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 26 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 27 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:

CIP_Concrete_Retaining_Wall-Brezee-8ft.mcdx Page 30 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 2 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 3 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 4 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 5 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 6 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 8 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 13 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 15 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 16 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 18 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 19 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 25 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 26 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 27 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 28 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 29 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 30 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - KEY, STEM INTERFACE

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 31 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 32 of 35

Calc. Package Page 281 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 33 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 34 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK

CIP_Concrete_Retaining_Wall-Brezee-10ft.mcdx Page 35 of 35
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 1 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 2 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 3 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 4 of 34

Calc. Package Page 288 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 5 of 34

Calc. Package Page 289 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 6 of 34

Calc. Package Page 290 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 7 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 8 of 34

Calc. Package Page 292 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 9 of 34

Calc. Package Page 293 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 10 of 34

Calc. Package Page 294 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 11 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 12 of 34

Calc. Package Page 296 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 13 of 34

Calc. Package Page 297 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 14 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 15 of 34

Calc. Package Page 299 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 16 of 34

Calc. Package Page 300 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 17 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 18 of 34

Calc. Package Page 302 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 19 of 34

Calc. Package Page 303 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 20 of 34

Calc. Package Page 304 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 21 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 22 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 23 of 34

Calc. Package Page 307 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 24 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 25 of 34

Calc. Package Page 309 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 26 of 34

Calc. Package Page 310 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 27 of 34

Calc. Package Page 311 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 28 of 34

Calc. Package Page 312 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 29 of 34

Calc. Package Page 313 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 30 of 34

Calc. Package Page 314 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - STEM INTERFACE

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 31 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 32 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 33 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

END OF WORKBOOK

CIP_Concrete_Retaining_Wall-Brezee-12ft.mcdx Page 34 of 34
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Wall Level Backfill   

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MONONABE-OKABE SEISMIC ACTIVE EARTH PRESSURE                                             1

Determine the active earth pressure coefficient using the Mononobe-Okabe solution described 
in Appendix A11 of reference 1 listed below.  It is up to the designer to determine if the total 
active static and seismic earth force is to be used for the design or if the separate components 
off the active static and seismic earth forces are to be used.

Currently, the choice has been made to use only the increase in earth forces caused by the 
seismic loading since the active static component has been calculated in the main calculation 
workbook.

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Inputs                                                                                             1

Mononobe_Okabe-Brezee-12ftevens.mcdx Page 1 of 5
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Wall Level Backfill   

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 12 ft. Wall 1

Mononobe_Okabe-Brezee-12ftevens.mcdx Page 2 of 5

Calc. Package Page 320 of 449



Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Wall Level Backfill   

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 10 ft. Wall 1

Design Calculations 8 ft. Wall 1

Mononobe_Okabe-Brezee-12ftevens.mcdx Page 3 of 5
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Wall Level Backfill   

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 6 ft. Wall 1

Mononobe_Okabe-Brezee-12ftevens.mcdx Page 4 of 5
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Wall Level Backfill   

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK

Mononobe_Okabe-Brezee-12ftevens.mcdx Page 5 of 5
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 1 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 2 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 3 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 4 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 5 of 34

Calc. Package Page 328 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 6 of 34

Calc. Package Page 329 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 7 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 8 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 9 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 10 of 34

Calc. Package Page 333 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 11 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 12 of 34

Calc. Package Page 335 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 13 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 14 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 15 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 16 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 17 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 18 of 34
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:

CIP_Concrete_Retaining_Wall-Brezee-8ft-trail.mcdx Page 20 of 34

Calc. Package Page 343 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 8 ft. - Trail

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft-trail.mcdx Page 13 of 34

Calc. Package Page 370 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP_Concrete_Retaining_Wall-Brezee-10ft-trail.mcdx Page 25 of 34

Calc. Package Page 382 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - STEM INTERFACE

CIP_Concrete_Retaining_Wall-Brezee-10ft-trail.mcdx Page 31 of 34

Calc. Package Page 388 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 10 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

________CAST-IN-PLACE CONCRETE GRAVITY RETAINING WALL DESIGN_________

Legend                                                                                             1

Commentary / instructions to the user Unique modification by the user

Variable (to be input by user) Internal result (for reference) Final result of interest

References                                                                                         1

This MathCAD file aides in the design of cast-in-place (CIP) concrete cantilever retaining walls. 
The workbook assumes there is no hydrostatic pressure behind the retaining wall and that 
adequate drainage behind the wall is provided. The design equations utilized assume bearing 
on soil as opposed to rock. This workbook does not check global slope stability. Active earth 
pressure is assumed, granular fill, non-rigid wall Coulomb theory. Not for broken back-slopes.

Resistance Factors __________________________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Load Combinations and Load Factors__________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

CIP Wall Dimensions, Materials & Soil Properties_______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Additional Loads_____________________________________________________________

Stability - Overturning, Bearing Pressure & Sliding______________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

⎞⎠
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Eccentricity and Sliding - Seismic_____________________________________________
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MAIN REINFORCING DESIGN - STEM, TOE, HEEL
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Base of Wall Location - SEISMIC Check:

CIP_Concrete_Retaining_Wall-Brezee-12ft-trail.mcdx Page 21 of 34

Calc. Package Page 412 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - "B" Bar Transition Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Heel Location:

CIP_Concrete_Retaining_Wall-Brezee-12ft-trail.mcdx Page 24 of 34

Calc. Package Page 415 of 449



Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING - Toe Location:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL STEM - Temperature Reinforcing (horizontal orientation):
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

WALL FOOTING- Temperature Reinforcing:
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

ADDITIONAL DESIGN CHECKS - STEM INTERFACE
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF DESIGN CHECKS
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Project: Brezee Creek Culvert Replacement 
Task: CIP Cantilever Retaining Wall 12 ft. - Trail 

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

SUMMARY OF WALL GEOMETRY

SUMMARY OF REINFORCING

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 8-11.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MONONABE-OKABE SEISMIC ACTIVE EARTH PRESSURE                                             1

Determine the active earth pressure coefficient using the Mononobe-Okabe solution described 
in Appendix A11 of reference 1 listed below.  It is up to the designer to determine if the total 
active static and seismic earth force is to be used for the design or if the separate components 
off the active static and seismic earth forces are to be used.

Currently, the choice has been made to use only the increase in earth forces caused by the 
seismic loading since the active static component has been calculated in the main calculation 
workbook.

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Inputs                                                                                             1
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 8-11.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 8 ft. Wall 1
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 8-11.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 10 ft. Wall 1

Design Calculations 12 ft. Wall 1
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Project: Brezee Creek Culvert Replacement  
Task: CIP Cantilever Walls 8-11.  

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021

CALCULATION WORKBOOK MAIN HEADER                                                                   1

This calculation is for the soldier pile wall (Wall 2).  This calculation includes the steel pile and 
the deadman tieback.  

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Inputs                                                                                             1
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021

Moment and Shear in Soldier Pile 1
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021

2021-07-19_71486_SoldierPileCalc.mcdx Page 5 of 13

Calc. Package Page 434 of 449



Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021

|
|
|
|
|
|
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021

Soldier Pile Checks                                                                                1

2021-07-19_71486_SoldierPileCalc.mcdx Page 9 of 13

Calc. Package Page 438 of 449



Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021

Deadman Checks                                                                                     1
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021
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Project: Brezee Creek 
Task: Soldier Pile Wall 2

PBS Job #: 71486-000

Designed: NRM Date: 07/19/2021
Checked: AAA Date: XX/XX/2021

Summary of Design Checks                                                                           1

END OF WORKBOOK
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Project: Brezee Creek Culvert Replacement  
Task: Soldier Pile Wall M/O

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

MONONABE-OKABE SEISMIC ACTIVE EARTH PRESSURE                                             1

Determine the active earth pressure coefficient using the Mononobe-Okabe solution described 
in Appendix A11 of reference 1 listed below.  It is up to the designer to determine if the total 
active static and seismic earth force is to be used for the design or if the separate components 
off the active static and seismic earth forces are to be used.

Currently, the choice has been made to use only the increase in earth forces caused by the 
seismic loading since the active static component has been calculated in the main calculation 
workbook.

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Inputs                                                                                             1
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Project: Brezee Creek Culvert Replacement  
Task: Soldier Pile Wall M/O

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

Design Calculations 1
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Project: Brezee Creek Culvert Replacement  
Task: Soldier Pile Wall M/O

PBS Job #: 71486-000

Designed: NRM Date: XX/XX/2020
Checked: AAA Date: XX/XX/2020

END OF WORKBOOK
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Project: Mathcad Reference File
Task: Functions for Standard Reinforcing Bars

PBS Job #: Not applicable

Designed: DGL Date: 02/27/2020
Checked: RNF Date: 02/28/2020

PROBLEM STATEMENT                                                                                  1

This workbook is intended to function as a reference sheet that can be called by other 
workbook files.  It contains functions for automating bar diameter and area declarations based 
upon references to nominal bar size.

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Functions                                                                                          1

END OF WORKBOOK
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Project: Mathcad Reference File
Task: Functions for Reinforced Concrete

PBS Job #: Not applicable

Designed: DGL Date: 02/27/2020
Checked: RNF Date: 02/28/2020

PROBLEM STATEMENT                                                                                  1

This workbook is intended to function as a reference sheet that can be called by other 
workbook files.  It contains functions for solving for the flexural capacity (including the 
variable resistance factor) of a RECTANGULAR reinforced concrete section with a specified 
amount of reinforcing in accordance with AASHTO LRFD provisions (see reference 1 below).  
This workbook does not take into account the effects of compression reinforcement and 
should not be used for T-sections or other non-rectangular sections.

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Functions                                                                                          1
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Project: Mathcad Reference File
Task: Functions for Reinforced Concrete

PBS Job #: Not applicable

Designed: DGL Date: 02/27/2020
Checked: RNF Date: 02/28/2020

END OF WORKBOOK
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Project: Mathcad Reference File
Task: Functions for the Comparison of Results

PBS Job #: Not applicable

Designed: DGL Date: 02/27/2020
Checked: RNF Date: 02/28/2020

PROBLEM STATEMENT                                                                                  1

This workbook is intended to function as a reference sheet that can be called by other 
workbook files.  It contains functions that takes two numerical variables and compares them.  
If the first variable ("demand" or "provided") is greater than the second ("capacity" or 
"upper_limit"), the function result is "NG".  If the first variable is less than the second, the 
function result is "OK".

Legend                                                                                             1

Variable (to be input by user) Internal result (for reference) Final result of interest

Commentary / instructions to the user Unique modification by the user

References                                                                                         1

Functions                                                                                          1

END OF WORKBOOK
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