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1.0 – RESULTS & SCOPE OF WORK 
 
1.1 – Overview of Analysis & Results 
 

• Governing Building Code: 

2022 California Building Code (CBC) 

Based on the 2021 International Building Code (IBC) and referencing the 2016 

Minimum Design Loads for Buildings and Other Structures by the American 

Society of Civil Engineers (ASCE 7-16) 

 
• Project Description: 

The project consists of the structural analysis of a ground mounted 

photovoltaic (PV) racking structure based on a number of set design conditions 

as listed in this packet.  The Tamarack Single Post Ground Mount racking 

structure consists of steel and aluminum racking components which support 

(3) or (4) PV modules.  The racking structure resists wind uplift loads using a 

combination of self-weight and concrete pier foundations embedded into the 

ground. 

 

Tamarack Solar Products (Tamarack) has hired Engineered Power Solutions, 

Inc. (EPS) to address the structural design of the racking components, 

connections, and to design the concrete pier foundations required.  This packet 

provides a summary of the acceptable conditions and parameters based on 

the structural analysis for each of the design parameters and combinations 

listed in the design charts in Section 3.0 of this packet.   
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• Specific Design Requirements and Features of the Tamarack Single Post 

Ground Mount 
 

o Each specific project shall be reviewed by the Engineer of Record (EOR) 

to ensure the site-specific design conditions (wind speed, exposure, 

snow load, seismic accelerations, etc.) are within the scope of this 

packet.  An approval memo for each specific project shall be submitted 

by the EOR to validate the use of this packet.  This packet is not valid 

without a site-specific approval memo and EPS (and the project EOR) 

take no responsibility for any projects installed without a valid (stamped 

and signed) site-specific approval memo. 
 

o Risk Category: The Single Post Ground Mount is a ground mounted, 

non-building, non-habitable monoslope rack used to support solar PV 

modules.  It is reasonable to conclude that it represents a lower hazard 

to human life in the event of failure than a habitable building such as a 

storage facility or agricultural barn, both of which are defined as Risk 

Category I structures per Table 1604.5 of the IBC.  It is also to be noted 

that these units are typically used to offset power costs to an accessory 

structure (residence, commercial building, etc.) but that the accessory 

structure is not dependent on the Single Post Ground Mount for power 

and would not experience a loss of power/function if the units were to 

be impaired.  Therefore, the Single Post Ground Mount is considered a 

Risk Category I structure unless required otherwise (in writing) by the 

building official or if another structure would experience a loss of 

function due to a failure of the units to produce power.  However, these 

tables can be used considering the unit as a Risk Category II structure at 

the discretion of the EOR.  See each Site-Specific Memo for details. 
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o Module Sizes: The analysis in this packet is based on modules which 

have a size of approximately 83” x 43”.  The unit size tables provided can 

also be used for smaller modules, as both of those have less area and 

therefore would be conservative.   
 

o Geotechnical Report: As this is a generic packet, EPS has not been 

provided with a geotechnical report and therefore has used the code 

minimum soil values presented in IBC Table 1806.2 – Presumptive Load-

Bearing Values. It is assumed that the soil type is clay, silt, sand, or gravel 

and concrete piers are a viable foundation type. EPS shall be notified if 

bedrock, cobbles/boulders, or if any other soil conditions are 

encountered that do not allow the concrete piers to be installed to their 

required depth.  If the site has the potential for unique geotechnical 

conditions (shallow bedrock, deep frost depth, frost jacking forces, etc.) 

EPS recommends the owner obtain a geotechnical report prior to 

project design. EPS recommends defaulting to Class 5 foundation 

depths if the soil type is unknown however, corresponding foundation 

depths for Class 3 and 4 soils have been provided. To use the foundation 

depths for Class 3 or 4, EPS recommends having someone with 

adequate knowledge on soil classification (ex. Geotechnical Engineer) 

classify the soil at the site. EPS is NOT responsible for the classification 

of the soil or the decision to use foundation depths from Class 3 or 4. 
 

o Special Inspection: “Special Inspections” as defined in Chapter 17 of the 

IBC are not required for the Single Post Ground Mount per the 

Exemptions listed in Section 1704.2 unless required otherwise (in writing) 

by the building official.   
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o Lateral Loads: The Single Post Ground Mount resists lateral loads 

imposed by wind and seismic through the concrete pier foundations. 

See Section 3.0 for additional anchorage information. 

 

o Ground Slope: The designs given in this packet assume a negligible (flat) 

ground slope. A site-specific analysis is required for sites with a 

significant slope. 
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• Scope of Work: 

o Determination of the structural requirements for the Single Post Ground 

Mount racking system according to the governing building code 

(International Building Code (IBC) and ASCE 7) and based on the 

following parameters: 

▪ 10°, 20°, 30°, 40°, 50°, and 60° Racking Tilt Angle 
 

▪ Post height range up to 6 ft. maximum (from grade to centerline 
of beam) 

 
▪ Risk (Occupancy) Category I Structure 

 

▪ Design Wind Speeds as defined in the Summary Charts 
(Typical ASCE 7-16 (3) second gust wind speeds) 
 

▪ Wind Exposure Category “C” 
 

▪ No Topographic Features (Kzt = 1.00) 
 

▪ Ground Snow Loads (pg) as defined in the Summary Charts 
 

▪ Seismic acceleration factor SDS equal to 2.000g or less. 
 

o Structural design of the racking components for the beam and post. 
 

o Racking connection loads and capacities. 
 

o Concrete pier foundation design. 
 

o General Notes and Structural Specifications. 
 

 

• Not within EPS’s Scope of work: 

o Design and Structural Justification of the module capacity, module to 

end/mid clamp connection, and end/mid clamp capacity. 
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• Referenced As-Built Documents: 

o Various Part Details and Drawings by Tamarack Solar Products (See 

Appendix) 

 

• Results: EPS has determined that if the Single Post Ground Mount racking 

system is built in accordance with the requirements given in Tamarack’s 

Plans/Drawings, Tamarack’s installation instructions, and the summary 

tables/requirements listed in this packet, then the ground mounted racking 

system will be structurally adequate to support the imposed design loads 

listed in the summary tables of this packet. 

 

EPS (or the EOR) shall supply a site-specific approval memo, stamped and 

signed by a licensed Professional Engineer (P.E.), for each individual project 

confirming the application of this packet to the project under consideration.  

This packet is not valid without the site-specific approval memo. 

 

Please note that this Structural Documentation Packet is part of the 

construction documents and the project shall be constructed in accordance 

with the approved plan set and the requirements in this packet.  
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• Limitations and Assumptions: 

Construction documents, details, plans, and product information regarding the 

proposed ground mount racking has been provided to EPS by Tamarack.  Any 

changes to the installation requirements given in Tamarack’s plans must be 

approved in writing by EPS prior to implementation.  All non-structural issues 

including but not limited to waterproofing, corrosion protection, electrical, 

drainage, and mechanical issues are not the responsibility of EPS and must be 

addressed by the solar designer, installer, and/or owner before PV installation 

begins.  EPS is not responsible for water intrusion issues, corrosion, other 

external sources of damage, or any failures due to water damage, material 

defects, other external sources of damage, incorrect construction issues, or 

improper inspection/maintenance. 

 

Although this packet may be used to confirm design load limitations, it shall be 

noted that a site-specific analysis to determine the site-specific design 

parameters and local code requirements is required by a qualified entity for 

individual projects. Sites with design scenarios which differ and/or are outside 

the scenarios specified in this packet must be addressed by a licensed design 

professional on a site-specific basis. Any changes to the required design 

results given in this packet such as changes to framing member sizes, module 

sizes and quantity, differing tilts, installation requirements, etc. must be 

approved in writing by EPS (or the Engineer of Record (EOR)) prior to 

implementation. 
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1.2 – General Notes and Structural Specifications 
 

• General Notes: 
o The purpose of this structural documentation packet is to provide the 

items listed in the scope of work with a minimum level of resistance to 
the code prescribed forces (gravity and lateral) based on the 
requirements given in the governing building code. 

 
o The contractor is responsible for construction means and methods and 

the safety of personnel on site.  EPS does not have control of site 
procedures and construction means and methods and therefore is not 
responsible for those means and methods and/or site safety. 

 
o Any changes to the approved plans and details for any reason must 

have written approval of the Engineer of Record before being 
implemented. 

 
o All inspection reports filed by a building official or special inspector shall 

be provided to the Engineer of Record. 
 

o See the “Limitations and Assumptions” in section 1.1 for additional 
requirements. 

 
o All drawings and details are not to be scaled. 
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• Material Specifications:  
 

o Concrete (if required): 
• All concrete work shall conform to ACI standards and 

specifications. 
• 3500 psi Compressive Strength min. (f’c) at 28 days (2500 psi 

conservatively used in design) 
• Type II Cement 
• Maximum slump of 5” 
• Concrete shall be air entrained in accordance with IBC 

Section 1904.2 and ACI 318 
• Special Inspection is not required unless required by the 

Building Department/Official. 
• Aggregates shall be per ASTM C33 (Max. size 1-1/2”) 
• The mix design is to be adjusted for local soil and exposure 

conditions and shall be approved by the Engineer of Record. 
 

o Reinforcing Steel (f Required): 
• Shall be per ASTM A615 Grade 60 (deformed) 
• Min Fy = 60 ksi for #4 bars and up; Fy = 40 ksi for #3 bars 
• Shall be free of rust and dirt 
• Rebar splices shall have a lap no less than 48 bar diameters 

unless noted otherwise. 
• All clear cover distances shall be 3” unless noted otherwise. 

 

o ITW Buildex TEKS screws shall be installed per their corresponding ICC 
Report (ESR-1976). 
 

This Structural Documentation Packet is the property of EPS and shall not be used 
on any project other than the one referenced on the title sheet without written 
approval from the Engineer of Record. 
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2.0 – UNIT TYPES 
 

3 Module Unit 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Unit Designations are as follows: #C/## 
 
Where the first number (#C/##) designates the number of Schedule 40 Pipe 
Columns, the presence or absence of the letter C (#C/##) indicated if that column is 
filled with concrete, and the last two numbers (#C/##) indicate the thickness of the 
beam pipe, either “40” for Schedule 40 Pipe or “80” for Schedule 30 Pipe. 
 
Keyed Notes: 

1. Column(s) – 4” Schedule 40 Pipe (35 ksi yield stress) 
2. Beam – 3” Schedule 40 or Schedule 80 Pipe (35 ksi yield stress) 
3. Module Mid Clamp – by others 
4. Module End Clamp – by others 
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4 Module Unit 
 
 
 

 
 
 
Unit Designations are as follows: #C/## 
 
Where the first number (#C/##) designates the number of Schedule 40 Pipe 
Columns, the presence or absence of the letter C (#C/##) indicated if that column is 
filled with concrete, and the last two numbers (#C/##) indicate the thickness of the 
beam pipe, either “40” for Schedule 40 Pipe or “80” for Schedule 30 Pipe. 
 
Keyed Notes: 

1. Column(s) – 4” Schedule 40 Pipe (35 ksi yield stress) 
2. Beam – 3” Schedule 40 or Schedule 80 Pipe (35 ksi yield stress) 
3. Module Mid Clamp – by others 
4. Module End Clamp – by others 
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Image depicting the definitions of various terms used to describe components or 

dimensions of the Single Post Ground Mount 
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3.0 – SUMMARY TABLES 

• Summary Table Notes:

o It is the responsibility of the individual or company using the summary tables
to ensure that the site-specific design parameters being used are correct as
required by the local permitting jurisdiction.  EPS is not responsible for
incorrect use of these tables.

o Interpolation (or extrapolation) between (or beyond) categories in any of the
summary tables is not permitted without written approval from EPS.

o Unit Types shown correspond with the unit types shown in Section 2.0 and
shall use the component sizes, pipe schedules, yield stresses, and unit
configurations listed in Section 2.0.

o It is acceptable to use a higher strength unit than those listed for the specific
conditions shown if desired.  Unit strengths increase from:

1 Column → 1 Column, Concrete Filled → 2 Columns → 2 Columns, Concrete Filled 
and 

Schedule 40 Pipe Beam → Schedule 80 Pipe Beam 

o Snow loads are given as “Ground Snow Loads” defined as (pg) in Chapter 7 of
ASCE 7. The EOR shall be notified if the local jurisdiction defines snow loads
being used for a specific project as “roof snow loads” (pf or ps) or does not
allow adjustment of ground snow loads as allowed by Chapter 7 of ASCE 7.

o Wind loads are given as ASCE 7-16 wind speeds.  It is critical that the correct
building code is referenced for each project as adopted by that local
jurisdiction (or state) to ensure the correct wind speed is used.

o All wind loads are based on Exposure Category “C”.  The values shown may
also be used for Exposure Category “B” as the values would be conservative.
For sites in Exposure Category “D” a site-specific analysis is required.

o For sites where a topographic factor may apply (upper half of isolated hills,
bluffs, or escarpments) a site-specific analysis is required.

o The designs given in this packet assume a negligible (flat) ground slope. A site-
specific analysis is required for sites with a significant slope.
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3 MODULE GROUND MOUNT SUMMARY TABLES 

Page 16



0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40 1/40 1/40 1/40 1/80 2/40 2/40 2/40 2/40 2/40 2/40

95 MPH 1/40 1/40 1/40 1/40 1/80 2/40 2/40 2/40 2/40 2/40 2/40

100 MPH 1/40 1/40 1/40 1/40 1/80 2/40 2/40 2/40 2/40 2/40 2/40

105 MPH 1/40 1/40 1/40 1/40 1/80 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 1/40 1/40 1/40 1/80 1/80 2/40 2/40 2/40 2/40 2/40 2/40

130 MPH 1/40B 1/40B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40

150 MPH 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A

Allowable Unit Type Based on Loading, 10 Degrees (3 Modules)

A For all units installed in wind speeds above 130 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

10 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For single column units installed in wind speeds above 110 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect 
the beam to the post cap.
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10 Degree Tilt, Concrete Pier Requirements (3 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

10° 

1 Column 

18” 
Class 3 5 ft. 
Class 4 6 ft. 
Class 5 6 ft. 

24” 
Class 3 5 ft. 
Class 4 5 ft. 
Class 5 6 ft. 

2 Columns 

18” 
Class 3 5 ft. 
Class 4 5 ft. 
Class 5 5 ft 

24” 
Class 3 4 ft. 
Class 4 5 ft. 
Class 5 5 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40 1/40 1/40 1/40 1/80 1/80 2/40 2/40 2/40 2/40 2/40

95 MPH 1/40 1/40 1/40 1/40 1/80 1/80 2/40 2/40 2/40 2/40 2/40

100 MPH 1/40B 1/40B 1/40B 1/40B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40

105 MPH 1/40B 1/40B 1/40B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 1/40B 1/40B 1/40B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40

130 MPH 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A

150 MPH 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B

Allowable Unit Type Based on Loading, 20 Degrees (3 Modules)

A For all units installed in wind speeds above 110 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

20 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For single column units installed in wind speeds above 95 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect 
the beam to the post cap. For (2) column units installed in wind speeds above 130 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK 
screws to connect the beam to the post cap.
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20 Degree Tilt, Concrete Pier Requirements (3 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

20° 

1 Column 

18” 
Class 3 7 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

24” 
Class 3 6 ft. 
Class 4 7 ft. 
Class 5 7 ft. 

2 Columns 

18” 
Class 3 5 ft. 
Class 4 6 ft. 
Class 5 6 ft. 

24” 
Class 3 5 ft. 
Class 4 5 ft. 
Class 5 6 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40 1/40 1/40 1/40 1/40 1/80 1/80 2/40 2/40 2/40 2/40

95 MPH 1/40 1/40 1/40 1/40 1/80 1/80 1/80 2/40 2/40 2/40 2/40

100 MPH 1/40B 1/40B 1/40B 1/40B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40

105 MPH 1/40B 1/40B 1/40B 1/40B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40

110 MPH 1/40B 1/40B 1/40B 1/80B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40

130 MPH 1C/80A, B 1C/80A, B 1C/80A, B 1C/80A, B 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A

150 MPH 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B

A For all units installed in wind speeds above 110 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

Allowable Unit Type Based on Loading, 30 Degrees (3 Modules)

30 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For single column units installed in wind speeds above 95 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect 
the beam to the post cap. For (2) column units installed in wind speeds above 130 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK 
screws to connect the beam to the post cap.
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30 Degree Tilt, Concrete Pier Requirements (3 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

30° 

1 Column 

18” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

24” 
Class 3 7 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

2 Columns 

18” 
Class 3 6 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

24” 
Class 3 6 ft. 
Class 4 6 ft. 
Class 5 7 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40 1/40 1/40 1/40 1/40 1/40 1/80 1/80 1/80 2/40 2/40

95 MPH 1/40 1/40 1/40 1/40 1/40 1/40 1/80 1/80 1/80 2/40 2/40

100 MPH 1/40 1/40 1/40 1/40 1/40 1/80 1/80 1/80 2/40 2/40 2/40

105 MPH 1/40 1/40 1/40 1/40 1/40 1/80 1/80 1/80 2/40 2/40 2/40

110 MPH 1C/80B 1C/80B 1C/80B 1C/80B 1C/80B 1C/80B 1C/80B 1C/80B 2/40 2/40 2/40

130 MPH 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A 2/40A

150 MPH 2C/40A 2C/40A 2C/40A 2C/40A 2C/40A 2C/40A 2C/40A 2C/40A 2C/40A 2C/40A 2C/40A

Allowable Unit Type Based on Loading, 40 Degrees (3 Modules)

A For all units installed in wind speeds above 110 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

40 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For single column units installed in wind speeds above 105 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect 
the beam to the post cap.
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engineeredpowersolutions.com

40 Degree Tilt, Concrete Pier Requirements (3 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

40° 

1 Column 

18” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

24” 
Class 3 7 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

2 Columns 

18” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

24” 
Class 3 6 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40 1/40 1/40 1/40 1/40 1/40 1/40 1/40 1/40 1/80 1/80

95 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

100 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

105 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

130 MPH 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40

150 MPH 2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

The bollard is to encase the post and is extended upward from grade. The table above illustrates the necessary height of 
the bollard measured from grade.

A For all units installed in wind speeds above 130 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

Allowable Unit Type Based on Loading, 50 Degrees (3 Modules)

50 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

50 Degree Tilt, Concrete Pier Requirements (3 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

50° 

1 Column 

18” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

24” 
Class 3 6 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

2 Columns 

18” 
Class 3 8 ft. 
Class 4 9 ft. 
Class 5 10 ft. 

24” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40

95 MPH 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40

100 MPH 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40 1C/40

105 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

130 MPH 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40

150 MPH 2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

2C/40A    1 
ft. Bollard

A For all units installed in wind speeds above 130 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

60 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

The bollard is to encase the post and is extended upward from grade. The table above illustrates the necessary height of 
the bollard measured from grade.

Allowable Unit Type Based on Loading, 60 Degrees (3 Modules)
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

60 Degree Tilt, Concrete Pier Requirements (3 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

60° 2 Columns 

18” 
Class 3 8 ft. 
Class 4 9 ft. 
Class 5 10 ft. 

24” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

4 MODULE GROUND MOUNT SUMMARY TABLES 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40 1/40 1/80 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/80

95 MPH 1/40 1/40 1/80 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/80

100 MPH 1/40B 1/40B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/80

105 MPH 1/40B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/80

110 MPH 1/40B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/80

130 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/80

150 MPH 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/80A, B

10 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For single column units installed in wind speeds above 95 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect 
the beam to the post cap. For (2) column units installed in wind speeds above 130 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK 
screws to connect the beam to the post cap.

Allowable Unit Type Based on Loading, 10 Degrees (4 Modules)

A For all units installed in wind speeds above 130 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

10 Degree Tilt, Concrete Pier Requirements (4 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

10° 

1 Column 

18” 
Class 3 5 ft. 
Class 4 6 ft. 
Class 5 6 ft. 

24” 
Class 3 5 ft. 
Class 4 5 ft. 
Class 5 6 ft. 

2 Columns 

18” 
Class 3 5 ft. 
Class 4 5 ft. 
Class 5 6 ft. 

24” 
Class 3 5 ft. 
Class 4 5 ft. 
Class 5 5 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40B 1/40B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

95 MPH 1/40B 1/40B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

100 MPH 1/40B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

105 MPH 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

130 MPH 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B

150 MPH 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2C/40A, B

20 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For single column units, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect the beam to the post cap. For (2) column 
units installed in wind speeds above 110 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect the beam to the post 
cap.

Allowable Unit Type Based on Loading, 20 Degrees (4 Modules)

A For all units installed in wind speeds above 110 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

Page 32



Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

20 Degree Tilt, Concrete Pier Requirements (4 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

20° 

1 Column 

18” 
Class 3 6 ft. 
Class 4 6 ft. 
Class 5 7 ft. 

24” 
Class 3 5 ft. 
Class 4 6 ft. 
Class 5 7 ft. 

2 Columns 

18” 
Class 3 6 ft. 
Class 4 6 ft. 
Class 5 7 ft. 

24” 
Class 3 5 ft. 
Class 4 6 ft. 
Class 5 6 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40B 1/40B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

95 MPH 1/80B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

100 MPH 1/80B 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

105 MPH 1/80B 1/80B 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

130 MPH 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B

150 MPH 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B 2/40A, B

30 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For single column units, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect the beam to the post cap. For (2) column 
units installed in wind speeds above 110 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect the beam to the post 
cap.

Allowable Unit Type Based on Loading, 30 Degrees (4 Modules)

A For all units installed in wind speeds above 110 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

30 Degree Tilt, Concrete Pier Requirements (4 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

30° 

1 Column 

18” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

24” 
Class 3 6 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

2 Columns 

18” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

24” 
Class 3 6 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 1/40 1/40 1/80 1/80 2/40 2/40 2/40 2/40 2/40 2/40 2/40

95 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

100 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

105 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

130 MPH 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B

150 MPH 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B 2C/40A, B

40 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For (2) column units installed in wind speeds above 110 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect the 
beam to the post cap.

Allowable Unit Type Based on Loading, 40 Degrees (4 Modules)

A For all units installed in wind speeds above 110 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

40 Degree Tilt, Concrete Pier Requirements (4 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

40° 

1 Column 

18” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

24” 
Class 3 6 ft. 
Class 4 7 ft. 
Class 5 8 ft. 

2 Columns 

18” 
Class 3 8 ft. 
Class 4 8 ft. 
Class 5 10 ft. 

24” 
Class 3 7 ft. 
Class 4 8 ft. 
Class 5 9 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

95 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

100 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

105 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

110 MPH 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40

130 MPH
2C/40      

1 ft. 
Bollard

2C/40      
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

150 MPH
2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

2C/40A, B 

2 ft. 
Bollard

The bollard is to encase the post and is extended upward from grade. The table above illustrates the necessary height of 
the bollard measured from grade.

A For all units installed in wind speeds above 130 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

Allowable Unit Type Based on Loading, 50 Degrees (4 Modules)

50 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For (2) column units installed in wind speeds above 130 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect the 
beam to the post cap.
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

50 Degree Tilt, Concrete Pier Requirements (4 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

50° 2 Columns 

18” 
Class 3 9 ft. 
Class 4 10 ft. 
Class 5 11 ft. 

24” 
Class 3 8 ft. 
Class 4 9 ft. 
Class 5 10 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf 100 psf

90 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

95 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

100 MPH 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40 2/40

105 MPH 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40

110 MPH 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40 2C/40

130 MPH
2C/40       

1 ft. 
Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

2C/40       
1 ft. 

Bollard

150 MPH
2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

2C/40A, B 

3 ft. 
Bollard

The bollard is to encase the post and is extended upward from grade. The table above illustrates the necessary height of 
the bollard measured from grade.

A For all units installed in wind speeds above 130 MPH, (1) 3/8” TEK screw shall be used in place of the (1) ¼” TEK screw to connect the module 
clamp to the beam.

Allowable Unit Type Based on Loading, 60 Degrees (4 Modules)

60 Degrees
Ground Snow Loads (Pg)

ASCE 7-
16 Wind 
Speeds 

(V)

B For (2) column units installed in wind speeds above 130 MPH, (2) 3/8” TEK screws shall be used in place of the (2) ¼” TEK screws to connect the 
beam to the post cap.
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

60 Degree Tilt, Concrete Pier Requirements (4 Modules) 

Tilt Unit Type Pier Diameter Soil Class Depth 

60° 2 Columns 

18” 
Class 3 9 ft. 
Class 4 10 ft. 
Class 5 11 ft. 

24” 
Class 3 8 ft. 
Class 4 9 ft. 
Class 5 10 ft. 

Soil Class is to be determined by a geotechnical engineer or individual with 
experience in classifying soils. EPS is not responsible for determining the class of the 
soil. The Soil Class shall be determined in accordance with the soil descriptions 
stated in the 2022 CBC Table 1806.2. 
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Single Post Solar Ground Mount – 3 and 4 Modules - Tamarack Solar Products 

72 South Main Street, Suite A 
Templeton, CA 93465 
805-296-3171
engineeredpowersolutions.com

4.0 – GRAVITY AND LATERAL CALCULATIONS 

4.1 – Site Design Parameters 

• Ground Mount Geometry:
Array Size: 1x3 or 1x4 
Max. Module Size/Weight: 83”x43” / ≈ 74 lbs. 
Max. Post Height: 6 ft. 
Array Tilt: 10° to 60° 

• Wind Design Parameters:
Wind Speed (3 second gust) (V): Varies (see summary tables) 
Exposure Category C 
Wind Directionality Factor (Kd): 0.85 
Velocity Pressure Exposure (Kh): 0.85 
Topographic Factor (Kzt): 1.00 
Risk Category: I 
Guest Factor (G) 0.85 

• Snow Loads:
Ground Snow Load (pg): Varies (see summary tables) 

• Seismic Design Parameters:
Site Class (Assumed per IBC 1613.2.2): D 
SDS: 2.000g 
Seismic Design Category: D 

• Soil Design Parameters (per Table 1806.2):
It is assumed that the soil type is clay, silt, sand, or gravel and concrete piers
are a viable foundation type. EPS shall be notified if bedrock,
cobbles/boulders, or if any other soil conditions are encountered that do not
allow the concrete piers to be installed to their required depth.  If the site has
the potential for unique geotechnical conditions (shallow bedrock, deep frost
depth, frost jacking forces, etc.) EPS recommends the owner obtain a
geotechnical report prior to project design. EPS recommends defaulting to
Class 5 foundation depths if the soil type is unknown however, corresponding
foundation depths for Class 3 and 4 soils have been provided. To use the
foundation depths for Class 3 or 4, EPS recommends having someone with
adequate knowledge on soil classification (ex. Geotechnical Engineer) classify
the soil at the site. EPS is NOT responsible for the classification of the soil or the
decision to use foundation depths from Class 3 or 4.
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4.2 – Ground Mount Design Loads 
 
The following pages document the determination of the imposed design loads 

based on the parameters listed in Section 3.1, the proposed materials, and the 

requirements given in the governing building code. 
 

4.2.1 – Dead Loads 
 

The modules are assumed to be 72 cell modules.  The maximum listed weight 

is approximately 74 lbs. with a size of 83” x 43”. Modules are attached to the rails 

along a portion of their length with a 35” long rail transferring a maximum load 

of 10.8 plf per module with a point load on each end (to account for module 

overhang) of 21.5 lbs. Smaller size modules such as typical 60 cell modules are 

also acceptable since the larger size used would be conservative. 
 

4.2.2 – Snow Loads 
 

The site Ground Snow Load (pg) can vary and the allowable wind/snow 

combinations are shown in the summary tables of this packet.  Per ASCE 7 

section 7.3, the flat roof snow load is determined by equation 7.3-1 where Ce 

has conservatively been taken as 1.0 (partially exposed), Ct has been taken as 

1.2 (open air structure), and Is has been taken as 1.0*.  Per section 7.4, the sloped 

roof snow load (ps) is Cs*pf where pf is the flat roof snow load and Cs would be 

determined per Figure 7.4-1 7-2c for an unobstructed slippery surface.  The 

snow loads have been analyzed for all listed wind/snow load combinations 

shown in the summary tables.   

 
*Please note that although the Tamarack Single Post Ground Mount is a Risk Category I 
structure which would correspond to a snow load importance factor (Is) of 0.8, Is has 
conservatively been taken as 1.0 in this analysis for all snow loads. 
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4.2.3 – Wind Loads 
 
The maximum wind loads (normal to the module surface) were calculated 

using the wind factors listed in 3.1 of this packet and per ASCE 7-16 Section 

27.3.2 with Figure 27.3-4 for tilt options 10°, 20°, 30°, and 40°. For tilt options 50° 

and 60°, the maximum wind loads (normal to the module surface) were 

calculated using the wind factors listed in section 3.1 of this packet as well as 

both the section listed previously and Section 29.3 with Figure 29.3-1.  The 

linear forces to the rails represent the distributed loads at each rail with the 

Back (tall) column representing the line load on the rails on the upper half of 

the array and the Front (short) representing the line load on the ralis on the 

lower half of the array. The point loads to the rails represent the loads from the 

overhanging portion of the module on the rail with the Back (tall) column 

representing the point load on the rails on the upper half of the array and the 

Front (short) representing the point load on the rails on the lower half of the 

array. All (4) wind cases have been analyzed in the structural model as shown 

later in this packet (example case provided on the following page). 
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Wind Pressures and Loads for Ground Mounted PV Systems (ASCE 7-16)

Governing Building Code: 2022 CBC

Wind Speed (3 Second Gust Speed) (V): 110 MPH

Exposure Category: C

Wind Directionality Factor (Kd): 0.85

Velocity Pressure Exposure Coefficient (Kh): 0.85

Topographic Factor (Kzt): 1.00

Velocity Pressure (q): 22.38 psf

Gust Effect Factor (G): 0.85

Module Width: 43.00 in.

Module Length: 83.00 in.

Module Area: 24.78 ft2

Tributary Width of Rails: 3.58 ft.

GCN Factors & Design Wind Pressures Normal to Module Face

PNW Back (Tall) Front (Short)

A -1.8 -1.8 -34.2 -122.7 -122.7
B -2.5 -0.5 -47.6 -170.4 -34.1
A 2.1 2.1 39.9 143.1 143.1
B 2.6 1.0 49.5 68.2 177.2

Single Post Solar Ground Mount - 3 and 4 Modules - Tamarack Solar Products

39.9
-9.5
-34.2
PNL

Forces on Rails (plf)Wind Pressures (psf)

30°
180°

0°

CNLCNW
Module 

Zone
Wind 

Direction
Array 

Tilt

19.0
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Wind Pressures and Loads for Ground Mounted PV Systems (ASCE 7-16)

Governing Building Code: 2022 CBC

Wind Speed (3 Second Gust Speed) (V): 110 MPH

Exposure Category: C

Wind Directionality Factor (Kd): 0.85

Velocity Pressure Exposure Coefficient (Kh): 0.85

Topographic Factor (Kzt): 1.00

Velocity Pressure (q): 22.38 psf

Gust Effect Factor (G): 0.85

Module Width: 43.00 in.

Module Length: 83.00 in.

Module Area: 24.78 ft2

Tributary Area of Point Loads: 7.17 ft2

GCN Factors & Design Wind Pressures Normal to Module Face

PNW F1 & F2 F3 & F4

A -1.8 -1.8 -34.2 -245.4 -245.4
B -2.5 -0.5 -47.6 -340.8 -68.2
A 2.1 2.1 39.9 286.3 286.3
B 2.6 1.0 49.5 136.3 354.5

Single Post Solar Fround Mount - 3 and 4 Modules - Tamarack Solar Products

39.9
-9.5
-34.2
PNL

Point Loads on Rails (lbs.)Wind Pressures (psf)

30°
180°

0°

CNLCNW
Module 

Zone
Wind 

Direction
Array 

Tilt

19.0
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4.2.4 – Seismic Loads 
 
The maximum assumed spectral accelerations are shown below: 
 

o Site Class =   D (Assumed per IBC 1613.2.2) 
o SDS =   2.000 (2/3*SMS) 

 
Based on these accelerations the worst-case Seismic Design Category is “D”.  
Using a seismic importance factor of 1.00, and an R of 2.0 based on ASCE 7-16 
Table 15.4-2 for Nonbuilding Structures Not Similar to Buildings, the base shear 
can be calculated: 
 

o Base Shear (V) = Cs*W (per Equation 12.8-1) 
▪ W = weight (dead load) 
▪ Governing Cs = SDS / (R/I) = 1.000 

 
V = 1.000*W (Strength Level) 
 

Using the weight of the modules and tributary area to each module to purlin 
connection point, a seismic force has been calculated for each direction: 
  

o Solar module weight = 74.0 lbs.  
o Tributary width to each connection point = 3.58 ft. 
o Tributary length to each connection point = 2.0 ft. 
o Dead load per connection point (line load) = 10.8 plf 
o Seismic force in each direction at each point: 

▪  = 1.000 * 10.8 lbs. = 10.8 plf 
 

o Dead load per connection point (point load) = 21.5 lbs. 
o Seismic force in each direction at each point: 

▪  = 1.000 * 21.5 lbs. = 21.5 lbs. 
 
These forces are listed in the following racking analysis. 
(Note that the self-weight of the racking and posts has been taken into account in models) 
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4.3 – Ground Mount Framing Analysis 
 

The following pages includes an example of the structural design of the 

Tamarack Single Post Ground Mount under a set of example parameters to 

illustrate the analysis process used for each unit size and design scenario (tilt, 

wind speed, snow load, etc.). 

 

The following example calculations and results are for a 3 module 1/40 unit 

ground mount with a 30° tilt, an 18” pier, Class 5 Soils, and 110 MPH wind speed 

(ASCE 7-16 wind speed) with 10 psf ground snow load.  For all other wind speed 

and ground snow load combinations, the required unit type (#C/##) and 

required foundation size/depth has been summarized in the Summary Tables 

in Section 3.0 of this packet for the listed tilt options.  The full analysis of every 

load combination and tilt is not shown in this packet in the interest of space but 

the overall results have been summarized in the Summary Tables in Section 

3.0. 
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Excerpts from “Allowable Unit Type Based on Loading” and “Concrete Pier Requirements” Summary 
Tables for given example case 
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Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A500 Gr.C RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3
7 A500 Gr.C RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3
8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Hot Rolled Steel Design Parameters
Label Shape Length [ft] Lb y-y [ft] Lb z-z [ft] Lcomp top [ft] Lcomp bot [ft] Channel Conn. a [ft] Function

1 30 degrees beam PIPE_3.0 11.25 5.625 5.625 3.667 5.625 N/A N/A Lateral
2 30 degrees column PIPE_4.0 6 Lbyy N/A N/A Lateral

Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity Nodal Point Distributed

1 Dead DL -1 1 8 4
2 Snow SL 8 8 4
3 Wind - 0 - A WL 8 8
4 Wind - 0 - B WL 8 8
5 Wind - 180 - A WL 8 8
6 Wind - 180 - B WL 8 8
7 Wind (Billboard Case A) WL
8 Wind (Billboard Case B) WL
9 Wind (Billboard Case C) WL

10 Seismic X ELX 1 8 4
11 Seismic Z ELZ 1 8 4

Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 ASCE ASD 1 Yes Y DL 1
2 ASCE ASD 2 Yes Y DL 1 LL 1 LLS 1
3 ASCE ASD 3 (b) Yes Y DL 1 SL 1 SLN 1
4 ASCE ASD 4 (b) Yes Y DL 1 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
5 ASCE ASD 5 (a) Yes Y DL 1 3 0.6
6 ASCE ASD 5 (a) Yes Y DL 1 4 0.6
7 ASCE ASD 5 (a) Yes Y DL 1 5 0.6
8 ASCE ASD 5 (a) Yes Y DL 1 6 0.6
9 ASCE ASD 5 (a) Yes Y DL 1 7 0.6

10 ASCE ASD 5 (a) Yes Y DL 1 8 0.6
11 ASCE ASD 5 (a) Yes Y DL 1 9 0.6
12 ASCE ASD 6 (a) Yes Y DL 1 3 0.45 LL 0.75 LLS 0.75
13 ASCE ASD 6 (a) Yes Y DL 1 4 0.45 LL 0.75 LLS 0.75
14 ASCE ASD 6 (a) Yes Y DL 1 5 0.45 LL 0.75 LLS 0.75
15 ASCE ASD 6 (a) Yes Y DL 1 6 0.45 LL 0.75 LLS 0.75
16 ASCE ASD 6 (a) Yes Y DL 1 7 0.45 LL 0.75 LLS 0.75
17 ASCE ASD 6 (a) Yes Y DL 1 8 0.45 LL 0.75 LLS 0.75
18 ASCE ASD 6 (a) Yes Y DL 1 9 0.45 LL 0.75 LLS 0.75
19 ASCE ASD 6 (b) Yes Y DL 1 3 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
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Load Combinations (Continued)
Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

20 ASCE ASD 6 (b) Yes Y DL 1 4 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
21 ASCE ASD 6 (b) Yes Y DL 1 5 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
22 ASCE ASD 6 (b) Yes Y DL 1 6 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
23 ASCE ASD 6 (b) Yes Y DL 1 7 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
24 ASCE ASD 6 (b) Yes Y DL 1 8 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
25 ASCE ASD 6 (b) Yes Y DL 1 9 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
26 ASCE ASD 7 Yes Y DL 0.6 3 0.6
27 ASCE ASD 7 Yes Y DL 0.6 4 0.6
28 ASCE ASD 7 Yes Y DL 0.6 5 0.6
29 ASCE ASD 7 Yes Y DL 0.6 6 0.6
30 ASCE ASD 7 Yes Y DL 0.6 7 0.6
31 ASCE ASD 7 Yes Y DL 0.6 8 0.6
32 ASCE ASD 7 Yes Y DL 0.6 9 0.6
33 ASCE ASD 8 (a) Yes Y DL 1 ELX 0.7
34 ASCE ASD 8 (b) Yes Y DL 1 ELZ 0.7
35 ASCE ASD 9 (a) Yes Y DL 1 ELX 0.525 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
36 ASCE ASD 9 (b) Yes Y DL 1 ELZ 0.525 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
37 ASCE ASD 10 (a) Yes Y DL 0.6 ELX 0.7
38 ASCE ASD 10 (b) Yes Y DL 0.6 ELZ 0.7

Member Distributed Loads (BLC 1 : Dead)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 Y -10.8 -10.8 0 %100
2 M15 Y -5.4 -5.4 0 %100
3 M16 Y -10.8 -10.8 0 %100
4 M17 Y -5.4 -5.4 0 %100

Member Distributed Loads (BLC 2 : Snow)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 Y -21.9 -21.9 0 %100
2 M15 Y -11 -11 0 %100
3 M16 Y -21.9 -21.9 0 %100
4 M17 Y -11 -11 0 %100

Member Distributed Loads (BLC 3 : Wind - 0 - A)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 y 122.657 122.657 0 %50
2 M14 y 122.657 122.657 %50 %100
3 M15 z -61.403 -61.403 %50 %100
4 M15 z -61.403 -61.403 0 %50
5 M16 y 122.657 122.657 %50 %100
6 M16 y 122.657 122.657 0 %50
7 M17 z -61.403 -61.403 %50 %100
8 M17 z -61.403 -61.403 0 %50

Member Distributed Loads (BLC 4 : Wind - 0 - B)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 y 170.465 170.465 %50 %100
2 M14 y 34.063 34.063 0 %50
3 M15 z -85.158 -85.158 %50 %100
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Member Distributed Loads (BLC 4 : Wind - 0 - B) (Continued)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

4 M15 z -17.032 -17.032 0 %50
5 M16 y 34.063 34.063 0 %50
6 M16 y 170.465 170.465 %50 %100
7 M17 z -85.158 -85.158 %50 %100
8 M17 z -17.032 -17.032 0 %50

Member Distributed Loads (BLC 5 : Wind - 180 - A)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 y -143.125 -143.125 %50 %100
2 M14 y -143.125 -143.125 0 %50
3 M15 z 71.563 71.563 0 %50
4 M15 z 71.563 71.563 %50 %100
5 M16 y -143.125 -143.125 %50 %100
6 M16 y -143.125 -143.125 0 %50
7 M17 z 71.563 71.563 0 %50
8 M17 z 71.563 71.563 %50 %100

Member Distributed Loads (BLC 6 : Wind - 180 - B)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 y -68.126 -68.126 %50 %100
2 M14 y -177.188 -177.188 0 %50
3 M15 z 34.063 34.063 %50 %100
4 M15 z 88.594 88.594 0 %50
5 M16 y -177.188 -177.188 0 %50
6 M16 y -68.126 -68.126 %50 %100
7 M17 z 88.594 88.594 0 %50
8 M17 z 34.063 34.063 %50 %100

Member Distributed Loads (BLC 10 : Seismic X)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 X 10.8 10.8 0 %100
2 M15 X 5.4 5.4 0 %100
3 M16 X 10.8 10.8 0 %100
4 M17 X 5.4 5.4 0 %100

Member Distributed Loads (BLC 11 : Seismic Z)
Member Label Direction Start Magnitude [lb/ft, F, psf, lb-ft/ft] End Magnitude [lb/ft, F, psf, lb-ft/ft] Start Location [(ft, %)] End Location [(ft, %)]

1 M14 Z 10.8 10.8 0 %100
2 M15 Z 5.4 5.4 0 %100
3 M16 Z 10.8 10.8 0 %100
4 M17 Z 5.4 5.4 0 %100

Member Point Loads (BLC 1 : Dead)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 Y -21.5 0
2 M14 Y -21.5 %100
3 M15 Y -10.8 %100
4 M15 Y -10.8 0
5 M16 Y -21.5 %100
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Member Point Loads (BLC 1 : Dead) (Continued)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

6 M16 Y -21.5 0
7 M17 Y -10.8 0
8 M17 Y -10.8 %100

Member Point Loads (BLC 2 : Snow)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 Y -43.8 0
2 M14 Y -43.8 %100
3 M15 Y -21.9 0
4 M15 Y -21.9 %100
5 M16 Y -43.8 0
6 M16 Y -43.8 %100
7 M17 Y -21.9 0
8 M17 Y -21.9 %100

Member Point Loads (BLC 3 : Wind - 0 - A)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 y 245.464 %100
2 M14 y 245.464 0
3 M15 z -122.657 0
4 M15 z -122.657 %100
5 M16 y 245.464 %100
6 M16 y 245.464 0
7 M17 z -122.657 0
8 M17 z -122.657 %100

Member Point Loads (BLC 4 : Wind - 0 - B)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 y 68.126 0
2 M14 y 340.931 %100
3 M15 z -170.465 %100
4 M15 z -34.063 0
5 M16 y 68.126 0
6 M16 y 340.931 %100
7 M17 z -170.465 %100
8 M17 z -34.063 0

Member Point Loads (BLC 5 : Wind - 180 - A)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 y -286.4 0
2 M14 y -286.4 %100
3 M15 z 143.125 %100
4 M15 z 143.125 0
5 M16 y -286.4 %100
6 M16 y -286.4 0
7 M17 z 143.125 %100
8 M17 z 143.125 0
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Member Point Loads (BLC 6 : Wind - 180 - B)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 y -136.402 %100
2 M14 y -354.526 0
3 M15 z 177.188 0
4 M15 z 68.126 %100
5 M16 y -136.402 %100
6 M16 y -354.526 0
7 M17 z 68.126 %100
8 M17 z 177.188 0

Member Point Loads (BLC 10 : Seismic X)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 X 21.5 0
2 M14 X 21.5 %100
3 M15 X 10.8 0
4 M15 X 10.8 %100
5 M16 X 21.5 0
6 M16 X 21.5 %100
7 M17 X 10.8 0
8 M17 X 10.8 %100

Member Point Loads (BLC 11 : Seismic Z)
Member Label Direction Magnitude [lb, lb-ft] Location [(ft, %)]

1 M14 Z 21.5 %100
2 M14 Z 21.5 0
3 M15 Z 10.8 %100
4 M15 Z 10.8 0
5 M16 Z 21.5 0
6 M16 Z 21.5 %100
7 M17 Z 10.8 0
8 M17 Z 10.8 %100

Envelope Maximum Member Section Forces
Member Axial[lb] Loc[ft]LCy Shear[lb] Loc[ft]LCz Shear[lb] Loc[ft] LCTorque[lb-ft] Loc[ft]LC y-y Moment[lb-ft] Loc[ft] LC z-z Moment[lb-ft] Loc[ft] LC

1 M14 max 66.965 1.45835 332.467 1.458 7 28.356 1.45834 0 2.91638 0 2.91638 462.356 1.458 8
2 min -66.34 1.42835 -402.802 1.458 8 -28.056 1.42834 0 0 1 -31.699 1.45834 -383.945 1.45827

3 M15 max 33.051 1.48835 14.047 1.45834 201.029 1.458 8 0 2.91638 230.767 1.458 8 15.764 1.45834

4 min -33.36 1.45835 -13.901 1.42838 -166.198 1.458 7 0 0 1 -192.109 1.45827 -0.187 1.45835

5 M16 max 66.34 1.48835 332.467 1.458 7 28.323 1.45834 0 2.91638 0.243 1.45835 462.356 1.458 8
6 min -66.965 1.45835 -402.802 1.458 8 -28.023 1.42834 0 0 1 -31.651 1.45834 -383.945 1.45827

7 M17 max 33.051 1.48835 14.072 1.45834 201.029 1.458 8 0 2.91638 230.767 1.458 8 15.801 1.45834

8 min -33.36 1.45835 -13.925 1.42834 -166.198 1.458 7 0 0 1 -192.109 1.45827 0 0 1
9 30 degrees beammax 111.7735.742381030.0455.625 7 237.687 5.50835 488.785 5.508 6 716.101 5.62535 3124.316 5.625 7

10 min -112.35 5.62538 -1029.33 5.508 7 -238.475 5.62535 -488.785 5.625 6 0 0 1 -2074.702 5.62526

11 30 degrees column max1924.774 0 7 750.961 6 5 0 6 37 0 6 37 1482.829 0 34 4727.665 0 6
12 min -1130.303 6 26 -921.698 0 7 -268.495 0 34 -0.168 0 36 -1.926 6 36 -5531.58 0 7
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Envelope AISC 15TH (360-16): ASD Member Steel Code Checks
Member Shape Code CheckLoc[ft]LCShear CheckLoc[ft]LCPnc/om [lb]Pnt/om [lb]Mnyy/om [lb-ft]Mnzz/om [lb-ft]Cb Eqn

1 30 degrees beam PIPE_3.0 0.819 5.625 7 0.187 7.383 27 36623.766 43383.234 3824.85 3824.85 1 H1-1b
230 degrees columnPIPE_4.0 0.799 0 7 0.05 6 7 55288.045 62035.928 7073.353 7073.353 1 H1-1b

Envelope Node Reactions
Node Label X [lb] LC Y [lb] LC Z [lb] LC MX [lb-ft] LC MY [lb-ft] LC MZ [lb-ft] LC

1 30 DEGREES max 891.048 28 1924.774 7 0 27 0 22 0 28 4727.665 6
2 min -763.779 26 -1094.043 26 -267.004 34 -1482.829 34 -0.168 36 -5531.58 7
3 Totals: max 891.048 28 1924.774 7 0 27
4 min -763.779 26 -1094.043 26 -267.004 34
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4.4 – Connections 
 

The previous portions of RISA printout provides an example of the loads (axial, 

shear, moment, etc.) to each member at the connection points. The following 

provides the capacity of each connection checked for the maximum envelope 

loads for the example stated previously.  Note that the worst-case possible 

loads at all connections for all unit types and loading scenarios have been 

checked against the allowable capacities to ensure the connections do not 

govern the overall design. All bolt allowable capacities are per ICC Report ERS-

1976 for 1/4” diameter ITW Buildex TEKS Screws unless noted otherwise. 
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• Module Mid/End Clamp to Beam: 
 
 
 
 
 
 
 
 

 
o Tension Load per Example: 579 lbs. 
o Shear Load per Example: 1,118 lbs. 
o Connection Hardware: (1) 1/4” Dia. ITW Buildex TEKS Screw (Shear) & (1) 

½” U-Bolt (Tension) 
o Minimum Pipe Thickness: 0.201” 
o Minimum U-Bolt Bracket Thickness: 0.105” 
o U-Bolt Tension Allowable Capacity*:  

4,413 lbs. per Side > 579 lbs. → OK 
o Screw Shear Allowable Capacity**: 1,417 lbs. per Screw > 1,118 lbs.→ OK 
o Bearing Strength at Screw Holes (Eq. J3-6a) Based on Racking Framing 

▪ (2.4*0.25”*0.105”*55ksi) = 3465 lbs. / Ω = 1,732 lbs. > 1,118 lbs. → OK 
▪ Where Ω = 2.00 (ASD level) 

 
*One side of the U-Bolt conservatively used 
**Capacity values interpolated for pipe thickness of 0.201” per Table 2 and Table 4 note 
3. Capacity values are also multiplied by 1.33 for members with Fu = 60 ksi Table 2 and 
Table 4 note 5 

 
 
 
 
 
 
 
 
 

 

(1) 1/4” or 3/8” ITW Buildex TEKS 
Screw 
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• Beam to Post Cap: 

 
o Max. Tension Load: 1,131 lbs. 
o Max. Shear Load: 3,354 lbs. 
o Connection Hardware: (2) 3/8” Dia. ITW Buildex TEKS Screws (Shear) 

(1) 1/2” Dia. U-Bolt (Tension) 
o Minimum Pipe Thickness: 0.201” 
o Minimum Cap Thickness where screw is inserted: 0.25” 
o U-Bolt Tension Allowable Capacity:  

4,413* lbs. per U-Bolt Side > 566 lbs. → OK 
o Screw Shear Allowable Capacity**:  

2,361 lbs. per screw * 2 screws = 4,722 > 3,354 lbs. → OK 
o Bearing Strength at Screw Holes (Eq. J3-6a) Based on Racking Framing 

▪ (2.4*0.25”*0.25”*65ksi) = 9750 lbs. / Ω = 4,875 lbs. > 3,354 lbs. → OK 
▪ Where Ω = 2.00 

 
*One side of U-Bolt conservatively used 
**Capacity values interpolated for pipe thickness of 0.201” per Table 2 and Table 4 note 
3. Capacity values are also multiplied by 1.33 for members with Fu = 60 ksi Table 2 and 
Table 4 note 5 

 

(1) 1/4” or 3/8” ITW 
Buildex TEKS Screw 

(1) 1/4” or 3/8” ITW 
Buildex TEKS Screw 
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• Post Cap to Post: 
 

 

 

 

 

 

 

 

 

 

 

 

 
o Tension Load per Example: N/A 
o Shear Load per Example: 1,131 lbs. 
o Connection Hardware: (2) 1/4” Dia. ITW Buildex TEKS Screws 

      & (2) ½” Set Screws (Conservatively Ignored) 
o Minimum Pipe Thickness: 0.221” 
o Minimum Cap Thickness where screw is inserted: 0.25” 
o Screw Shear Allowable Capacity*:  

1,417 lbs. per screw * 2 screws = 2,834 > 1,131 lbs. → OK 
o Bearing Strength at Screw Holes (Eq. J3-6a) Based on Racking Framing 

▪ (2.4*0.25”*0.25”*65ksi) = 9750 lbs. / Ω = 4,875 lbs. > 1,131 lbs. → OK 
▪ Where Ω = 2.00 

 
*Capacity values interpolated for pipe thickness of 0.201” per Table 2 and Table 4 note 3. 
Capacity values are also multiplied by 1.33 for members with Fu = 60 ksi Table 2 and 
Table 4 note 5 

 
 Cap is to be installed such that the cap bears directly on the top of the column. 
 

*NOTE: The Post Cap to Post connection may incorporate (4) ½” set screws in at the 
installers own risk in place of the (2) ½” set screws and (2) ¼” TEK screws listed here.  
EPS recommends the incorporation of the TEK screws to reduce the potential for 
twisting and shifting of the post cap over time due to loss of set screw friction, 
however, EPS recognizes that friction connections are an industry standard for this 
type of PV pole mount which may be utilized at the installers own risk. 

(2) 1/4” ITW Buildex TEKS 
Screws with Washer 

(2) 1/2” Set Screws See NOTE 
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4.5 – Foundation Design and Analysis 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Example Elevation 

  
 

The foundation used on the Tamarack Single Post Ground Mount is a cylindrical 

concrete pier. EPS is assuming that the steel in the pier will be accounted for via 

embedding the pipe column above through the pier to a depth of 3”-12” from the 

bottom of the pier. The following is an example calculation (based upon the 

design of a 3 module 1/40 unit with 30° tilt, an 18” pier, Class 5 Soils, and 10 psf of 

snow with 110 MPH wind) illustrating the analysis used in determining the concrete 

pier depths prescribed in the Summary Tables in Section 3.0 of this packet. Pier 

Design Loads are taken at grade. 

 
• Pier Design Loads (lbs.): 

 
o Down:  1925 lbs. 
o Up:  -1095 lbs. 
o Lateral: 892 lbs.  
o Moment: 5532 lb-ft 
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Depth Required Due to Vertical Loads: 
 

As the location of installation for these Single Post Ground Mounts will be 

variable, EPS has used the code minimum soil values in the IBC for 

determining the soil capacity. 

 

Presumptive Load-Bearing Values used for Class 5 Soils from IBC Table 1806.2: 

o Bearing: 1500 psf 

o Lateral Passive: 100 psf/ft (doubled to 200 psf/ft per code deflection 

allowance section 1806.3.4) 

o Skin Friction: 250 psf 

Soil conditions are to be field verified (by others). The top 1.0 ft. of soil has been 

conservatively ignored for skin friction for uplift. 

 

o Compression Design: 
▪ Compression Resistance: 4.71 sf.*250 psf*8.0 ft. = 9420 lbs. 

→ 9,420 lbs. > 1,925 lbs. → OK 
 

The top 1.0 ft. of soil has been ignored for skin friction for uplift. 
 

o Uplift Design: 
▪ Uplift Resistance: 4.71 sf.* 250 psf *7.0 ft. = 8242 lbs. 

→ 8,242 lbs. > 1,095 lbs. → OK 
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• Depth Required Due to Lateral Loads: 
 
Calculations Per IBC Section 1805.7.2.1, Eq. 18-1: Nonconstrained Pile/Pier 
 

d = 0.5A[1+(1+(4.36h/A))1/2 

 
 A = 2.34 P/S1b 
  b = 1.5 ft. 
  S1 = [200 psf * (8.0 ft. / 3)] = 533.333 psf 
  P = 892 lbs.  

 A = 2.34 * (892 lbs. / (533.33 psf * 1.5 ft.)) = 2.61 ft. 

 

 h = 6.2 ft. (Corresponding height for the average moment) 

 

d = 0.5 * 2.61 ft. * [1+(1+((4.36 * 6.2 ft.) / 2.61 ft.))1/2] = 5.7 ft. 
→ 8.0 ft. > 5.7 ft. → OK 
 
 
 

 

Therefore, use an 18” diameter concrete pile with an embedment depth of 9.0 ft. min.  

 

*EPS does not specialize in corrosion engineering and therefore the corrosion 
protection requirements of the steel posts, driven piles, and all racking 
elements/components are not included in EPS’s analysis and is the responsibility of 
others.   
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REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

A relesed to production 11/8/2017

ITEM NO. PART NUMBER DESCRIPTION QTY
1 70-0300-PGM 3" Cross pipe to 4" pipe cap assy 1
2 UNI-PGRM-MID REV B Mid Clamp Assy  PGRM 3
3 UNI-PGRM-END REV B PGRM END CLAMP ASSY 2 SCALE:1:32

SIZE

A
REV.

DO  NOT  
SCALE  DRAWING

DIMENSIONS ARE IN INCHES
TOLERANCES:  
.XX:   +/- .030
XXX:  +/- .010
ANGLES: +/- 0.5°

DRAWN

CHECKED

ENG APPR.

MFG APPR.

Q.A.

SHEET 1 OF 1

COMMENTS:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF 
TAMARACK SOLAR.  ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN 
PERMISSION OF TAMARACK SOLAR.  IS PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

A

VZ

VZ

VZ
VZ

VZ

10/12/2018

10/12/2018

10/12/2018

10/12/2018

10/12/2018

Single Pole Install
DWG NO. UNI-PGRM-41P

MATERIAL FINISH

WT















 .74 

 .102 

 12.00° 

 .50 
 1.00 

 1.48  .74 

.328
2X 0

 

 1
.0

0 

 8
.0

0 

 9
.0

0 

NOTES:
1. break sharp edges, do not sand off galv coating.

K= .02

REVISIONS

ZONE REV. DESCRIPTION DATE APPROVED

A relesed to production 06/25/18 VZ

SCALE:1:4

SIZE

A
REV.

DO  NOT  
SCALE  DRAWING

DIMENSIONS ARE IN INCHES
TOLERANCES:  
.XX:   +/- .030
XXX:  +/- .010
ANGLES: +/- 0.5°

DRAWN

CHECKED

ENG APPR.

MFG APPR.

Q.A.

SHEET 1 OF 1.39Lbs

COMMENTS:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF 
TAMARACK SOLAR.  ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN 
PERMISSION OF TAMARACK SOLAR.  IS PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

A

VZ

VZ

VZ
VZ

VZ

6/26/2018

6/26/2018

6/26/2018

6/26/2018

6/26/2018

UNDER PANEL FRAME CLAMP
DWG NO. 51-0835-UPC

MATERIAL

12 GAGE G90 A653 CS Typ B
FINISH

G90-PRE GALV

WT



 5.00° 

.419
caliper

 1.28 

.80
caliper

.813
apex

.281
2x

.875
2x 1.238

2x

 0
 

 4
.5

00
 

 1
5.

56
 

 1
9.

44
 

 3
0.

50
0 

 3
5.

00
0 

 0 
 1.52 

 3.048 

K= .175

NOTES:
1. break sharp edges, do not sand off galv coating.

B

B

B

REVISIONS
REV. DESCRIPTION DATE APPROVED

A relesed to production 6/20/2017

B increased flange length, and 
width decreased hieght 7/6/2018

SCALE:1:16

SIZE

A
REV.

DO  NOT  
SCALE  DRAWING

DIMENSIONS ARE IN INCHES
TOLERANCES:  
.XX:   +/- .030
XXX:  +/- .010
ANGLES: +/- 0.5°

DRAWN

CHECKED

ENG APPR.

MFG APPR.

Q.A.

SHEET 1 OF 13.19Lbs

COMMENTS:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF 
TAMARACK SOLAR.  ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN 
PERMISSION OF TAMARACK SOLAR.  IS PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

B

VZ

VZ

VZ
VZ

VZ

7/6/2018

7/6/2018

7/6/2018

7/6/2018

7/6/2018

MID CLAMP TOP
DWG NO. 51-0835-MCT

MATERIAL

12 GAGE G90 A653 CS Typ B
FINISH

G90-PRE GALV

WT



k= .175

.344
2x

.406
2x

 0
 

 4
.5

00
 

 8
.7

50
 

 9
.0

00
 

 1
5.

54
8 

 1
9.

45
3 

 2
6.

00
0 

 2
6.

25
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 3
0.

50
0 

 3
5.

00
0 

 0 
 .339 

 1.665 
 2.991 
 3.330 

 .75  1.072 

 .86  .63 

 1.28 
CLS-0420-2  
2x

NOTES:
1. break sharp edges, do not sand off galv coating.

B

REVISIONS
REV. DESCRIPTION DATE APPROVED

A relesed to production 6/20/2018 VZ

B ADDED .03 FOR WASHER CLEARANCE 7/6/2018 VZ

SCALE:1:8

SIZE

A
REV.

DO  NOT  
SCALE  DRAWING

DIMENSIONS ARE IN INCHES
TOLERANCES:  
.XX:   +/- .030
XXX:  +/- .010
ANGLES: +/- 0.5°

DRAWN

CHECKED

ENG APPR.

MFG APPR.

Q.A.

SHEET 1 OF 13.15Lbs

COMMENTS:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF 
TAMARACK SOLAR.  ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN 
PERMISSION OF TAMARACK SOLAR.  IS PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

B

VZ

VZ

VZ
VZ

VZ

7/6/2018

7/6/2018

7/6/2018

7/6/2018

7/6/2018

MID CLAMP BOTTOM
DWG NO. 51-0835-MCB

MATERIAL

12 GAGE G90 A653 CS Typ B
FINISH

G90 PRE-GALV

WT
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B

NOTES:
1. break sharp edges, do not sand off galv coating.

K= .175

REVISIONS
REV. DESCRIPTION DATE APPROVED

A relesed to production 06/20/18 VZ

B ADDED PIPE CLEARANCE 7/6/2018 VZ

SCALE:1:16

SIZE

A
REV.

DO  NOT  
SCALE  DRAWING

DIMENSIONS ARE IN INCHES
TOLERANCES:  
.XX:   +/- .030
XXX:  +/- .010
ANGLES: +/- 0.5°

DRAWN

CHECKED

ENG APPR.

MFG APPR.

Q.A.

SHEET 1 OF 13.99Lbs

COMMENTS:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF 
TAMARACK SOLAR.  ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN 
PERMISSION OF TAMARACK SOLAR.  IS PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

B

VZ

VZ

VZ
VZ

VZ

10/12/2018

10/12/2018

10/12/2018

10/12/2018

10/12/2018

END CLAMP BASE
DWG NO. 51-0835-ECB

MATERIAL
12 GAGE G90 A653 CS Typ B

FINISH
G90-PRE-GALV

WT
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