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1.0 Scope Review

This project includes two site retaining walls specified as Redi-Rock in the contract plans located along the south

entry drive. Wall 1 is designed with a maximum height of 7.50-feet and horizontal length of 228.08-feet. Wall 2 is

designed with a maximum height of 9.00-feet and horizontal length of 147.58-feet. A 2H:1V slope is shown above

wall 1 and 2 with the top of wall stepping below the finished grade at top of wall which will increase the slope at

top of wall steps. The general contractor and project owner shall ensure proper erosion control measures are

taken throughout the service life of the proposed retaining walls. SSE is not responsible for stability of the slope

located above the top of wall.

2.0 Design Methodology

The proposed walls have been designed in accordance with the NCMA (National Concrete Masonry Association)

design methodology. Refer to the NCMA Design Manual for Segmental Retaining Walls, 3

rd

 edition for additional

design and construction requirements.

3.0 Wall System

3.1 Modular Block Wall Units

The walls have been designed using Redi-Rock 28" and 41" units using the standard 5.2° wall batter. Refer to

the manufacturers information for additional details on the proposed retaining wall system and its material

properties.

3.2 Soil Reinforcement

The proposed walls are designed as gravity walls and do not require soil reinforcement.

4.0 Soil Properties

Site soils information was obtained from the geotechnical report prepared by Northwest Colorado Consultants,

Inc. dated 12/20/2022. The soil strengths shown were assumed and shall be verified by the project geotechnical

engineer. Soil Structures Engineering, LLC should be contacted if the noted soil strengths are not met as a

redesign may be required.

Refer to the referenced soils report for additional information regarding the site soil conditions and geotechnical

engineers' recommendations.

Zone

Description ɸ

c' Ƴ

Retained Soil 1 Gravel - GP 38° 0 psf 110 pcf

Foundation Soil 1 Lean Clay - CL 25° 100 psf 125 pcf
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5.0 Maximum Surcharge Loadings & Slope Conditions

Below are the maximum surcharge and site slope conditions as evaluated within this design. The noted extremes

may not be present for the entire length of any given wall. Dead load surcharge loadings are applied in addition to

any equivalent geometric loadings applied within the design calculations. Refer to the contract civil plans for

locations of all anticipated surcharge locations and grade geometry.

6.0 Hydraulic Conditions

6.1 Water Application

The proposed walls are not located within a wetland application and the ground water elevation is

assumed to be located sufficiently below bottom of wall as to not influence overall stability. The project

geotechnical engineer shall consider fluctuations in seasonal ground water elevations during the

verification external failure mechanisms.

6.2 Erosion Control & Prevention

The contractor shall ensure positive drainage is maintained both during and after construction. Erosion

prevention and protection shall be maintained above and below the retaining wall as designed by others.

All downspouts, swales, and drainage features shall be diverted away from the wall location.

7.0 Seismic Conditions

The calculated 1-second peak ground acceleration (S

D1

) is 0.103g. Given the relatively low PGA and standard

reduction in required factors of safety for seismic designs, static calculations govern the overall design. The

calculations submitted do not include seismic sections for clarity. Seismic calculations may be provided upon

request.

8.0 Wind & Snow Conditions

No additional surcharge due to wind is anticipated or included within this design of below grade structures. All

freestanding, above grade structures shall be designed or relocated to not influence the below grade retaining

wall within a 1H:1V zone of influence. Refer to ASCE 7-16 for additional information on surcharge applications.

Additional surcharges for snow are excluded unless specifically included in the defined surcharge loadings. Snow

shall not be stored or piled above the proposed retaining wall(s).

9.0 External Stability and Settlement

Global Stability has been evaluated by Soil Structures Engineering, LLC using soils noted in section 4.0 and shall

be verified by the project geotechnical engineer. Local Bearing Capacities and Settlement are not covered under

the scope of this design and shall be evaluated under the scope of the project geotechnical engineer. The

foundation soils at each wall location shall be capable of supporting the applied bearing capacities shown within

the shop drawings without failure or excessive settlement.

Wall No.

Live Load (psf) Dead Load (psf) Toe Slope Back Slope

1

100 N/A Flat 2H:1V

2

100 N/A Flat 2H:1V
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10.0 Limitations of Report

The design presented within this report is based on the information provided. Soil Structures Engineering, LLC

accepts no liability for verifying site geometry, soil parameters, or ensuring all information provided is up to date.

The contractor and/or owner's representative shall notify Soil Structures Engineering, LLC of any changes or

conflicts with the actual site geometry prior to construction. Verification of site soil conditions, bearing capacities,

anticipated settlement, and global stability shall be completed as directed within the construction plans and

project specifications.

Appendix Item A: Design References

Landmark Consultants, Inc. plan set for: The Amble, Steamboat Springs, CO, Project No.: 2571-001, Last Dated:

03/15/2024

Northwest Colorado Consultants, Inc. report titled: Supplimental Subsoil and Foundation Investigation, The

Amble - Steamboat Grand Phase II, Steamboat Springs, Colorado, Project No.: 21-12448, Last Dated:

12/20/2022

NCMA Design Manual for Segmental Retaining Walls, 3

rd

 Edition

NCMA SRW Best Practices, 2

nd

 Printing, 2017

ASCE 7-16 Minimum Design Loads and Associated Criteria

IBC-2021 International Building Code, 2021

Appendix Item B: Final Calculations

Calculations attached after this sheet
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O��L�â̂O	K	
���	�
���
����
R̂ê������
f�	�g_��_h_ijkil��Rgmn�k�hbnjn�hl	��
���gQ��	�M�	��QL
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Project: 24SSL010 The Amble
Location: Steamboat Springs, CO
Designer: BTD
Date: 4/20/2024
Section:  Section 1
Design Method: NCMA_09_3rd_Ed
Design Unit: Redi-Rock

SOIL PARAMETERS φ coh γ
Select Soil: 38 deg 0psf 110pcf
Retained Soil: 25 deg 100psf 125pcf
Foundation Soil:   25 deg 100psf 125pcf
Leveling Pad: 38 deg 0psf 110pcf Crushed Stone

GEOMETRY

Design Height: 7.50ft Live Load: 100psf
Wall Batter/Tilt: 5.20/ 0.00 deg Live Load Offset: 0.00ft
Embedment: 0.67ft Live Load Width: 100ft
Leveling Pad Depth: 0.50ft Dead Load: 0psf
Slope Angle: 26.6 deg Dead Load Offset: 0.0ft
Slope Length: 20.0ft Dead Load Width: 0ft
Slope Toe Offset: 0.0ft D.L. Embedment: 0ft
Leveling Pad Width: 4.42ft
Vert δ on Single Dpth
Select Fill Offset: 1.00
Select Fill Angle: 45.00

FACTORS OF SAFETY
Sliding: 1.50 Overturning: 1.50
Bearing: 2.00

REA Analysis 5.2.22061.544 1



RESULTS
FoS Sliding: 1.81 (lvlpd) FoS Overturning: 2.13
Bearing: 1395.11 FoS Bearing: 3.89

Name Elev.[dpth] ka Pa Paq (PaC) PaT FSsl FoS OT %D/H
28 6.00[1.50] 0.319 39 48 0 87 >100 11.20 156%
28 4.50[3.00] 0.264 131 79 0 210 52.92 5.09 78%
28 3.00[4.50] 0.264 294 119 0 413 27.90 2.84 52%
41 1.50[6.00] 0.399 790 239 0 1029 13.52 2.66 57%
41 0.00[7.50] 0.382 1181 286 0 1467 1.81 2.13 46%

Column Descriptions:
ka: active earth pressure coefficient
Pa: active earth pressure
Paq: live surcharge earth pressure
Paq2: live load 2 surcharge earth pressure
Paqd: dead surcharge earth pressure
(PaC): reduction in load due to cohesion
PaT: sum of all earth pressures
FSsl(lvl Pad): factor of safety for sliding at each layer.  (FS sliding below the leveling pad)
FSot: factor of safety of overturning about the toe.

REA Analysis 5.2.22061.544 2
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COMPOUND RESULTS
Compound stability is a global analysis (Bishop) with the failure planes originating at the top of the slope / wall and
exiting out through the face of the wall.  For MSE walls, the resistance of the geogrid reinforcement is included in the
analysis and the shear resistance of the face units is included.

ID Enter Point X Enter Point Y Exit Point X Exit Point Y Center X Center Y Radius FoS
3 20.92 16.53 3.42 0.00 -12.02 33.87 37.22 1.314
3 19.42 15.78 3.42 0.00 -10.05 29.65 32.57 1.317
4 20.92 16.53 3.42 0.00 -3.39 24.73 25.65 1.335
3 17.92 15.03 3.42 0.00 -8.23 25.75 28.26 1.340
4 19.42 15.78 3.42 0.00 -2.31 21.80 22.54 1.353
2 19.42 15.78 3.42 0.00 -32.56 52.48 63.63 1.358
2 20.92 16.53 3.42 0.00 -37.24 60.57 72.95 1.359
3 16.42 14.28 3.42 0.00 -6.58 22.16 24.31 1.378
2 17.92 15.03 3.42 0.00 -28.21 45.02 55.02 1.379
4 17.92 15.03 3.42 0.00 -1.33 19.09 19.67 1.393

REA Analysis 5.2.22061.544 4



Project:
Location:
Designer:
Date:
Section:  

24SSL010 The Amble 
Steamboat Springs, CO 
BTD
4/20/2024
Section 2

Design Method: NCMA_09_3rd_Ed
Design Unit: Redi-Rock

SOIL PARAMETERS φ coh γ
Select Soil: 38 deg 0psf 110pcf
Retained Soil: 25 deg 100psf 125pcf
Foundation Soil:   25 deg 100psf 125pcf
Leveling Pad: 38 deg 0psf 110pcf Crushed Stone

GEOMETRY

Design Height: 9.00ft Live Load: 100psf
Wall Batter/Tilt: 5.20/ 0.00 deg Live Load Offset: 0.00ft
Embedment: 0.67ft Live Load Width: 100ft
Leveling Pad Depth: 0.50ft Dead Load: 0psf
Slope Angle: 26.6 deg Dead Load Offset: 0.0ft
Slope Length: 8.0ft Dead Load Width: 0ft
Slope Toe Offset: 0.0ft D.L. Embedment: 0ft
Leveling Pad Width: 4.42ft
Vert δ on Single Dpth
Select Fill Offset: 1.00
Select Fill Angle: 45.00

FACTORS OF SAFETY
Sliding: 1.50 Overturning: 1.50
Bearing: 2.00

REA Analysis 5.2.22061.544 1



RESULTS
FoS Sliding: 1.70 (lvlpd) FoS Overturning: 1.77
Bearing: 1945.33 FoS Bearing: 2.68

Name Elev.[dpth] ka Pa Paq (PaC) PaT FSsl FoS OT %D/H
28 7.50[1.50] 0.319 39 48 0 87 >100 11.20 156%
28 6.00[3.00] 0.264 131 79 0 210 52.92 5.09 78%
28 4.50[4.50] 0.264 294 119 0 413 27.90 2.84 52%
41 3.00[6.00] 0.399 790 239 0 1029 13.46 2.58 57%
41 1.50[7.50] 0.381 1177 285 0 1463 9.92 2.07 46%
41 0.00[9.00] 0.354 1578 319 0 1897 1.70 1.77 38%

Column Descriptions:
ka: active earth pressure coefficient
Pa: active earth pressure
Paq: live surcharge earth pressure
Paq2: live load 2 surcharge earth pressure
Paqd: dead surcharge earth pressure
(PaC): reduction in load due to cohesion
PaT: sum of all earth pressures
FSsl(lvl Pad): factor of safety for sliding at each layer.  (FS sliding below the leveling pad)
FSot: factor of safety of overturning about the toe.

REA Analysis 5.2.22061.544 2
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COMPOUND RESULTS
Compound stability is a global analysis (Bishop) with the failure planes originating at the top of the slope / wall and
exiting out through the face of the wall.  For MSE walls, the resistance of the geogrid reinforcement is included in the
analysis and the shear resistance of the face units is included.

ID Enter Point X Enter Point Y Exit Point X Exit Point Y Center X Center Y Radius FoS
2 18.82 13.01 3.42 0.00 -21.33 44.92 51.29 1.406
2 17.02 13.01 3.42 0.00 -20.03 38.13 44.76 1.410
2 20.62 13.01 3.42 0.00 -22.74 52.47 58.62 1.426
3 17.02 13.01 3.42 0.00 -4.39 21.78 23.13 1.431
3 15.22 13.01 3.42 0.00 -4.22 18.78 20.27 1.433
3 18.82 13.01 3.42 0.00 -4.62 25.14 26.39 1.439
2 22.42 13.01 3.42 0.00 -24.23 60.78 66.77 1.456
3 20.62 13.01 3.42 0.00 -4.91 28.89 30.06 1.471
3 13.42 13.01 3.42 0.00 -4.13 16.15 17.82 1.488
3 22.42 13.01 3.42 0.00 -5.24 33.02 34.13 1.502

GLOBAL RESULTS
Global stability is a global analysis (Bishop) with the failure planes originating at the top of the slope / wall and exiting
out below the wall in the area infront of the structure.  For MSE walls, the resistance of the geogrid reinforcement is
included in the resisting forces. The curve may go through the base of the wall and the wall shear would be included.
In most cases the failure plane will pass below the structure.

ID Enter Point X Enter Point Y Exit Point X Exit Point Y Center X Center Y Radius FoS
2 15.22 13.01 -10.14 0.67 -2.14 16.46 17.70 1.443
2 15.22 13.01 -8.34 0.67 -0.79 14.92 16.13 1.448
2 13.42 13.01 -8.34 0.67 -1.24 13.51 14.67 1.456
2 17.02 13.01 -10.14 0.67 -1.68 18.11 19.39 1.468
2 17.02 13.01 -11.94 0.67 -3.02 19.89 21.19 1.487
2 15.22 13.01 -6.54 0.67 0.56 13.51 14.67 1.489
1 13.42 13.01 -8.34 0.67 -1.67 14.26 15.14 1.496
2 18.82 13.01 -10.14 0.67 -1.22 19.89 21.19 1.498
1 15.22 13.01 -8.34 0.67 -1.55 16.36 17.10 1.498
2 17.02 13.01 -8.34 0.67 -0.34 16.46 17.70 1.502

REA Analysis 5.2.22061.544 4




