
  

 

 

June 14, 2019 

 

SnapNrack 

775 Fiero Lane, Ste. 200 

San Luis Obispo, CA 93401 

TEL: (877) 732-2860 

 

Attn.: SnapNrack - Engineering Department 

 

Subject: Report # 2017-00240-D.02 – Engineering Certification and Span Tables for the SnapNrack Series 200 Ground-

Mount Solar Photovoltaic Racking System 

 

PZSE, Inc. – Structural Engineers has reviewed and analyzed the SnapNrack Series 200 Ground-Mount Racking System, a 

proprietary mounting system constructed from modular parts, which is intended for free-standing installation of solar 

photovoltaic (PV) panels; and has provided the attached span tables.  This review included the complete system 

including the 6005-T5 aluminum rails, the steel pipe support frame, foundation piers, connections, and PV Panels.  All 

information, data, and analysis contained within are based on, and comply with, the following building codes and typical 

specifications: 

 

Building Codes: 1. ASCE/SEI 7-05, -10, and -16; Minimum Design Loads for Buildings and Other Structures, by 

American Society of Civil Engineers 

2. 2009-2018 International Building Code, by International Code Council, Inc. 

3. 2009-2018 International Residential Code, by International Code Council, Inc. 

4. AC428, Acceptance Criteria for Modular Framing Systems Used to Support Photovoltaic (PV) 

Panels, November 1, 2012 by ICC-ES 

5. Aluminum Design Manual 2015, by The Aluminum Association, Inc. 

 

Design Criteria: Risk Category I;  Seismic Design Category = A - E 

 

Wind Loads: Basic Wind Speed (ultimate) per ASCE 7-10 = 100 mph to 170 mph, with exposure category C.  Basic 

Wind Speed (ultimate) per ASCE 7-16 = 90 mph to 170 mph, with exposure category C.  Includes panel 

tilt from 0° to 45°.  Topographic wind speed adjustment has not been considered.  See Appendix A for 

conversion to Service-level wind speeds per ASCE 7-05. 

 

Snow Loads: Ground Snow Load = 0 to 120 (psf).  Spans are based on the flat roof snow load (Ps) corresponding to 

each ground snow load.  See Appendix B to adjust span tables for non-reducible snow loads. 

 

PV Modules: All solar PV modules with metal frames.  Modules up to 5’-6” long by 3’-4” wide (66 inches long) are 

referred to as “60-Cell”, and modules up to 6’-6” long by 3’-4” wide (78 inches long) are referred to as 

“72-Cell”.  Length is measured perpendicular to the aluminum support rail, regardless of panel 

orientation. 

 

If you have any questions, do not hesitate to call. 

 

Prepared by: 

PZSE, Inc. – Structural Engineers 

Roseville, CA  
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Ground-Mount System Description and Geometry Limitations:  

The Series 200 Ground-Mount PV Racking System is intended for the free-standing, ground-mounted installation of solar 

panels.  The ground-mounted system is designed as an open structure per the Main Wind Force Resisting Systems 

(MWFRS) provisions of ASCE 7.  The system consists of a frame constructed from 1-1/2” Ø (nominal) steel pipe 

supported by 12-inch diameter cast-in-drilled-hole (CIDH) concrete pier footings.  PV modules are attached to extruded 

aluminum rails that are attached to the frame.  For the purpose of this report, a PV module is a single, metal-framed 

glass unit, and a PV panel is an assembly of either 3 or 4 modules which share common support rails. 

PV arrays that are subject to snow loading and are located closer than 20 feet away from any taller structure are subject 

to increased snow loads (ASCE §7.7.2).  Arrays located near evergreen trees may be considered “sheltered” and are also 

subject to increased snow loads (ASCE Table 7-2).  See Appendix B to amplify the snow load for these conditions.  These 

tables shall not be applied to PV arrays that are installed closer than 600 ft from the shoreline of any open body of water 

which is wider than 5000 feet across (ASCE §26.7.3).  Installations exceeding this limitation shall require analysis by a 

licensed design professional.  The aluminum rails shall be evenly distributed under the modules they support.  The space 

under the panels shall remain clear of permanent obstructions and stored objects. 

 

Foundation Design:  

The cast-in-drilled-hole (CIDH) concrete pier design presented in the configuration tables is based on the piers being 

installed at their maximum allowable spacing (PS).  Foundation pier sizes are presented in the form of “12 x 30”, where 

the first number (12 in this example) is the diameter of the drilled pier, and the second number (30 in this example) is 

the depth of the pier below the ground surface.  The design assumptions for the foundation depth values are as follows: 

1. Soils shall conform to Class 5 Soils or better per IBC Table 1806.2 

2. Concrete Weight = 145 pcf  

3. Concrete Strength, f’c = 2500 psi 

4. Skin Friction per IBC 1810.3.3.1.4 & 1810.3.3.1.5  

5. Allowable load increase for short-term wind or seismic loading has not been considered. 

A grade beam substitute for the pier foundation may be found in Appendix C.  Adverse conditions such as corrosion 

and/or sulfate attack, possible effects due to expansive soils or frost heave, and the presence of shallow bedrock have 

not been considered in these foundation designs.  If these or any other adverse soil conditions are present, 

recommendations for the foundation design should be obtained through a licensed Geotechnical Engineer who is 

familiar with local conditions.  A soils report is widely considered the most reliable and accurate method for determining 

the most efficient type and dimensions of foundation for any ground-mounted array system.  Soils reports can be 

obtained through a Geotechnical Engineer. 

 

Roof-Mounted Installations: 

Roof-mounted installations utilizing the Series 200 PV Racking System should be evaluated by a licensed design 

professional on a case-by-case basis.   

 

Design Responsibility: 

These tables are intended to be used under the responsible charge of a registered design professional where required by 

the authority having jurisdiction. In all cases, these tables should be used under the direction of a design professional 

with sufficient structural engineering knowledge and experience to be able to: 

• Evaluate whether these tables are applicable to the project, and 

• Understand and determine the appropriate values for all input parameters of these tables. 

 

This letter certifies that the Series 200 Ground-Mount PV Racking System, when installed according to the limitations of 

this letter and the attached configuration tables, is in compliance with the above codes and loading criteria. 
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             Appendix A: ASCE 7-10 to ASCE 7-05 Wind Conversion          _ 
 

This appendix may be used for the Flush-Mounted System. 

 

The appendix is applicable for converting between the 7-10 and 7-05 editions of the International Building Codes. 

 

The span spacing tables were compiled with LRFD wind speeds (ASCE 7-10).  The velocity equivalence table below 

adjusts the 7-10 (Ultimate) wind speeds to the appropriate 7-05 (Service) wind speeds. 

 

 

Risk Category 1 Velocity Equivalence 

Code Reference 

ASCE 7-10 or ASCE 7-16 ASCE 7-05 

Vult. (mph) V3-sec (mph) 

100 84 

105 88 

110 92 

115 97 

120 101 

130 109 

140 118 

150 126 

160 134 

170 143 

180 151 

Table A: ASCE 7-10 or 7-16 / ASCE 7-05 Wind Speed Conversion Table 

 

Note: Wind speeds for ground-mounted solar photovoltaic installations assume Risk Category I.   

The ASCE 7-05 importance factor, Iw = 0.85, is built into this conversion table. 
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                                     Appendix B: Snow Load Conversions                                  _ 
 

This appendix has been provided to adjust the design snow loads for commonly encountered conditions.  Span tables 

have been compiled based on the ground snow load.  The array design has reduced the snow load to the flat roof snow 

load per ASCE §7.3.  The design assumes a fully exposed “roof” in exposure category C with no nearby obstacles.  Slope 

factors per ASCE §7.4 have not been applied.  Where the array is located close to an adjacent building or to evergreen 

trees, see Part 1 below.  Where the Authority Having Jurisdiction (AHJ) specifies minimum roof snow loads or non-

reducible ground snow loads, see Part 2 below. 

 

Part 1: Due to aerodynamic shading, arrays which are located downwind of taller structures may accumulate more snow 

than arrays which are isolated or grouped with no nearby obstructions (ASCE §7.7.2).  Evergreen trees have a similar 

effect of causing additional snow to accumulate on lower structures nearby (ASCE table 7-2).  This conversion table has 

been provided to amplify the ground snow load in order to account for these two effects.  Snow sliding off of an 

adjacent structure and falling on the array has not been considered in this conversion table. 

 

Equivalent Ground Snow Load for Use in Configuration Tables 

Separation from 

adjacent building -> 
10'-20' Separation from building. 

Adjacent building 

Length --> 
Up to 20 ft long Up to 35 ft long Up to 50 ft long Up to 100 ft long Up to 500 ft long 

Adjacent building 

Height --> 
Up to 100 ft tall Up to 200 ft tall 

Sp
e

ci
fi

e
d

 G
ro

u
n

d
 S

n
o

w
 L

o
a

d
 

5 6 6 6 11 86 

10 12 12 12 25 109 

15 17 17 17 38 NA 

20 23 23 23 51 NA 

25 28 28 31 63 NA 

30 34 34 41 75 NA 

35 39 39 51 87 NA 

40 45 45 61 100 NA 

50 56 62 81 NA NA 

60 67 80 100 NA NA 

70 78 97 120 NA NA 

80 89 115 NA NA NA 

90 100 NA NA NA NA 

100 113 NA NA NA NA 

110 NA NA NA NA NA 

120 NA NA NA NA NA 

Table B.1a: Snow Load Amplification to Account for Nearby Buildings and Trees. 
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Equivalent Ground Snow Load for Use in Configuration Tables 

Separation from 

adj. building --> 
0'-10' Separation from building. 

Adjacent to 

Evergreens with 

Htree - Harray 

Greater Than 

10% of 

Separation 

Adjacent building 

Length --> 
Up to 20 ft long Up to 35 ft long Up to 50 ft long Up to 100 ft long 

Adjacent building 

Height --> 
Up to 30 ft tall Up to 50 ft tall Up to 70 ft tall Up to 100 ft tall 

Sp
e

ci
fi

e
d

 G
ro

u
n

d
 S

n
o

w
 L

o
a

d
 

5 14 29 41 67 7 

10 27 44 56 86 14 

15 39 58 72 104 20 

20 51 71 86 NA 27 

25 62 85 101 NA 34 

30 74 98 115 NA 40 

35 85 111 NA NA 47 

40 97 NA NA NA 54 

50 120 NA NA NA 67 

60 NA NA NA NA 80 

70 NA NA NA NA 94 

80 NA NA NA NA 107 

90 NA NA NA NA 120 

100 NA NA NA NA NA 

110 NA NA NA NA NA 

120 NA NA NA NA NA 

Table B.1b: Snow Load Amplification to Account for Nearby Buildings and Trees. 
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Part 2: For AHJ’s specifying minimum roof snow loads or non-reducible ground snow loads, the user shall convert the 

specified snow load to the equivalent ground snow load using Table B.2 before using the SnapNrack Series 200 Ground 

Mount Configuration Table(s).  If Table B.1 is used to amplify the snow loads, use the result from Table B.1 as the input 

into Table B.2. 

 

 

Snow Load Conversion Table 

Specified Minimum Roof 

Snow Load (psf) 

Equivalent Ground Snow 

Load (psf) for use in 

Configuration Table(s) 

10 20 

20 25 

25 35 

30 40 

35 50 

40 60 

50 70 

60 80 

70 90 

80 100 

90 120 

100 NA 

110 NA 

120 NA 

Table B.2: Conversion Table for Minimum Specified and/or Non-Reducible Snow Loads 

 

Note: Calculated Snow Loads for ground-mounted solar photovoltaic installations assume Risk Category I. 

 

Example Conversion 

Given(s):  AHJ requires minimum 30 psf roof snow load.  

 Existing roof pitch is 6 in 12 = 27° 

Step 1)  Locate specified roof snow load in column 1 (30 psf). 

Step 2)  Determine which Roof Pitch column applies. Column 2 

applies for the given condition. 

Step 3)  Select 40 psf from column 2 as the equivalent ground 

snow load for use in the Span Table(s).  

25 35 

30 40 

35 50 

Step 1 

Step 3 

Step 2 
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                          Appendix C: Grade Beam Foundation Option                         _ 
 

This appendix provides a shallow substitute for the pier foundation given in the Configuration tables.  This appendix may 

be useful for situations where the specified pier depth cannot be achieved, and is available for use with any of the 

configuration options.  The design assumptions for soil and concrete are the same as listed on page 3 of the report for 

the pier foundation. 

To use the Grade Beam Option, first use the configuration tables to determine the optimum configuration for your 

installation, including selection of drilled pier sizes for both the front and rear leg.  The larger of the two pier sizes is then 

used in these conversion tables.  Separate tables have been provided as follows: for systems with 3-module wide panels, 

Table C.1 has been provided with 9’-0” long grade beams; and Table C.2 with 12’-0” long grade beams has been 

provided for systems with 4-module wide panels.  The 12’-0” grade beam length may be used with the 3-module system 

if necessary.  Minimum reinforcement requirements are given in Table C.3. 

Size of 

larger 

pier 

b x d (in) 

3-Module Panels 

12" wide 

equivalent 

grade beam 

18" wide 

equivalent 

grade beam 

24" wide 

equivalent 

grade beam 

30" wide 

equivalent 

grade beam 

12 x 30 12"x17"x9'-0" 18"x14"x9'-0" 24"x12"x9'-0" 30"x12"x9'-0" 

12 x 33 12"x19"x9'-0" 18"x15"x9'-0" 24"x13"x9'-0" 30"x12"x9'-0" 

12 x 36 12"x20"x9'-0" 18"x16"x9'-0" 24"x14"x9'-0" 30"x12"x9'-0" 

12 x 39 12"x22"x9'-0" 18"x18"x9'-0" 24"x15"x9'-0" 30"x13"x9'-0" 

12 x 42 12"x23"x9'-0" 18"x19"x9'-0" 24"x16"x9'-0" 30"x14"x9'-0" 

12 x 45 12"x25"x9'-0" 18"x20"x9'-0" 24"x17"x9'-0" 30"x15"x9'-0" 

12 x 48 12"x27"x9'-0" 18"x22"x9'-0" 24"x18"x9'-0" 30"x16"x9'-0" 

12 x 51 12"x28"x9'-0" 18"x23"x9'-0" 24"x20"x9'-0" 30"x17"x9'-0" 

12 x 54 12"x30"x9'-0" 18"x24"x9'-0" 24"x21"x9'-0" 30"x18"x9'-0" 

12 x 57 12"x32"x9'-0" 18"x26"x9'-0" 24"x22"x9'-0" 30"x19"x9'-0" 

12 x 60 12"x33"x9'-0" 18"x27"x9'-0" 24"x23"x9'-0" 30"x20"x9'-0" 

12 x 63 NA 18"x28"x9'-0" 24"x24"x9'-0" 30"x21"x9'-0" 

12 x 66 NA 18"x30"x9'-0" 24"x25"x9'-0" 30"x22"x9'-0" 

12 x 69 NA 18"x31"x9'-0" 24"x26"x9'-0" 30"x23"x9'-0" 

12 x 72 NA 18"x32"x9'-0" 24"x27"x9'-0" 30"x24"x9'-0" 

18 x 60 NA NA NA 30"x32"x9'-0" 

18 x 63 NA NA NA 30"x33"x9'-0" 

18 x 66 NA NA NA NA 

18 x 69 NA NA NA NA 

18 x 72 NA NA NA NA 

18 x 75 NA NA NA NA 

18 x 78 NA NA NA NA 

18 x 81 NA NA NA NA 

18 x 84 NA NA NA NA 

Table C.1: Equivalent 9’-0” long grade beam foundations for configurations with 3-module wide panels. 
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Size of 

larger 

pier 

b x d (in) 

4-Module Panels 

12" wide 

equivalent 

grade beam 

18" wide 

equivalent 

grade beam 

24" wide 

equivalent 

grade beam 

30" wide 

equivalent 

grade beam 

12 x 30 12"x13"x12'-0" 18"x12"x12'-0" 24"x12"x12'-0" 30"x12"x12'-0" 

12 x 33 12"x14"x12'-0" 18"x12"x12'-0" 24"x12"x12'-0" 30"x12"x12'-0" 

12 x 36 12"x15"x12'-0" 18"x12"x12'-0" 24"x12"x12'-0" 30"x12"x12'-0" 

12 x 39 12"x16"x12'-0" 18"x13"x12'-0" 24"x12"x12'-0" 30"x12"x12'-0" 

12 x 42 12"x18"x12'-0" 18"x14"x12'-0" 24"x12"x12'-0" 30"x12"x12'-0" 

12 x 45 12"x19"x12'-0" 18"x15"x12'-0" 24"x13"x12'-0" 30"x12"x12'-0" 

12 x 48 12"x20"x12'-0" 18"x16"x12'-0" 24"x14"x12'-0" 30"x12"x12'-0" 

12 x 51 12"x21"x12'-0" 18"x17"x12'-0" 24"x15"x12'-0" 30"x13"x12'-0" 

12 x 54 12"x23"x12'-0" 18"x18"x12'-0" 24"x16"x12'-0" 30"x14"x12'-0" 

12 x 57 12"x24"x12'-0" 18"x19"x12'-0" 24"x16"x12'-0" 30"x14"x12'-0" 

12 x 60 12"x25"x12'-0" 18"x20"x12'-0" 24"x17"x12'-0" 30"x15"x12'-0" 

12 x 63 12"x26"x12'-0" 18"x21"x12'-0" 24"x18"x12'-0" 30"x16"x12'-0" 

12 x 66 12"x28"x12'-0" 18"x22"x12'-0" 24"x19"x12'-0" 30"x16"x12'-0" 

12 x 69 12"x29"x12'-0" 18"x23"x12'-0" 24"x20"x12'-0" 30"x17"x12'-0" 

12 x 72 12"x30"x12'-0" 18"x24"x12'-0" 24"x21"x12'-0" 30"x18"x12'-0" 

18 x 60 NA 18"x33"x12'-0" 24"x27"x12'-0" 30"x24"x12'-0" 

18 x 63 NA NA 24"x29"x12'-0" 30"x25"x12'-0" 

18 x 66 NA NA 24"x30"x12'-0" 30"x26"x12'-0" 

18 x 69 NA NA 24"x32"x12'-0" 30"x27"x12'-0" 

18 x 72 NA NA 24"x33"x12'-0" 30"x28"x12'-0" 

18 x 75 NA NA NA 30"x30"x12'-0" 

18 x 78 NA NA NA 30"x31"x12'-0" 

18 x 81 NA NA NA 30"x32"x12'-0" 

18 x 84 NA NA NA 30"x33"x12'-0" 

Table C.2: Equivalent 12’-0” long grade beam foundations for configurations with 4-module wide panels. 

Reinforcing Table per ACI 318-14 Ch. 14 

  
12" wide 

grade beam 

18" wide 

grade beam 

24" wide 

grade beam 

30" wide 

grade beam 

SDS < 0.5   
(2) #4 Top & 

Bottom (Total 4) 

(2) #4 Top & 

Bottom (Total 4) 

(2) #4 Top & 

Bottom (Total 4) 

(2) #4 Top & 

Bottom (Total 4) 

SDS ≥ 0.5 

(14.1.4) 

d ≤ 18" 
(2) #4 Top & 

Bottom (Total 4) 

(2) #4 Top & 

Bottom (Total 4) 

(3) #4 Top & 

Bottom (Total 6) 

(3) #4 Top & 

Bottom (Total 6) 

d ≤ 24" 
(2) #4 Top & 

Bottom (Total 4) 

(2) #5 Top & 

Bottom (Total 4) 

(3) #4 Top & 

Bottom (Total 6) 

(3) #5 Top & 

Bottom (Total 6) 

d ≤ 33" 
(2) #4 Top & 

Bottom (Total 4) 

(2) #5 Top & 

Bottom (Total 4) 

3 layers of (3) #4 

(Total 9) 

3 layers of (3) #5 

(Total 9) 

Table C.3: Minimum reinforcement for grade beams.  
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                                    Appendix D: Structural Details                                   _   
 

The following structural details are included in this appendix: 

 

Number: Description: Revision: Date: 

S200 D00 SERIES 200 DRAWING SET COVER H 2/26/2018 

S200 D01 SERIES 200 OVERVIEW H 2/26/2018 

S200 D02 SERIES 200 SYSTEM DETAILS H 2/26/2018 

S200 D03 SERIES 200 BRACED OPTION H 4/4/2018 

S200 D04 SERIES 200 SYSTEM DETAILS, 3 MODULE PANELS H 2/26/2018 

S200 D05 SERIES 200 BRACED OPTION 3 MODULE PANELS H 4/4/2018 

S200 D06 SERIES 200 PIER DETAILS H 4/4/2018 

S200 D07 SERIES 200 GRADE BEAM OPTION H 4/11/2018 

S200 D08 SERIES 200, 3-RAIL CONFIGURATIONS, UN-BRACED OPTION H 2/26/2018 

S200 D09 SERIES 200, 3-RAIL CONFIGURATIONS, BRACED OPTION H 2/26/2018 

S200 D10 SERIES 200 PIPE SPLICE DETAIL A 4/4/2018 

Table D: List of Structural Details for the Series 200 Ground-Mounted Racking System 
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ISO VIEW OF RACKING ASSEMBLY

ARRAY BACK VIEW

ARRAY SIDE VIEW

DETAILED VIEW OF PIPE TO RAIL AND BRACING INTERFACE
DETAIL  A

SCALE 1 / 5
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SERIES 200 OVERVIEWS200 D01

G 12/1/2013 NSSE UPDATE
H 2/26/2018 PZSE UPDATE

REV

HDATE:

DNS

2/26/2018
DRAFTER: D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR
DR

A

SEE ENGINEERNG TABLES FOR
PIER DEPTHS AND SPAN 
LIMITATIONS.
 
UNLESS OTHERWISE 
SPECIFIED IN ENGINEERING 
DOCS,
THE FOLLOWING
VALUES APPLY:
MAX RAIL LENGTH: 162"
RAIL SPAN: 96"
MAX RAIL OVERHANG: 32"

STANDARD CONCRETE 
PIER CONFIGURATION

ARRAY TILT ANGLE

8' RAIL SPAN (RS)

MAX RAIL LENGTH (RL)

MAX RAIL OVERHANG (RO)

MAX 48"
ABOVE
GRADE

PIER DEPTH

6" MAX

4" MAX @ BRACE A

SNAPNRACK GROUND RAIL
WITH MAX RAIL LENGTH
(RL), 8' RAIL SPAN (RS)
AND MAX RAIL OVERHANG
OR CANTILEVER (RO)

GROUND RAIL

HORIZONTAL
PIPE

BRACE D

BRACE C

SNAPNRACK
CHANNEL NUT

SNAPNRACK
PIPE CLAMP 1-1/2"

SNAPNRACK GROUND RAIL

HOLLAENDER SPEED RAIL
17-8 SINGLE SOCKET SWIVELS
CONNECT ANGLED BRACES
TO VERTICAL PIPES
(A AND C BRACES, TYP)

MAX PIPE OVERHANG (PS)/4

BRACE C AND D: SEE TABLE
FOR CONDITIONS WHEN THESE
BRACES ARE REQUIRED AND
MINIMUM FREQUENCY.
ALTERNATE BRACE
ORIENTATION AS SHOWN

SNAPNRACK UNIVERSAL
END CLAMPS (SHOWN)

OR SNAPNRACK TOP
MOUNT END CLAMPS

POST

MODULES TYP
MAX DIMENSIONS

78" X 40" X 2" THICK
MAX WEIGHT: 65 LBS

SNAPNRACK
MID CLAMP

ASSEMBLIES

HOLLAENDER 5E-8
T-CONNECTOR

PIPE SPAN (PS)

6" MAX @ BRACE
C AND D
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ISO VIEW OF RACKING ASSEMBLY

PIPE TO RAIL CONNECTION EXPLODED

PIPE TO RAIL CONNECTION

MODULE AND RAIL ATTACHMENT DETAILS

PIPE FITTING DETAILS

SECTION A-A

A

A
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G 12/1/2013 NSSE UPDATE
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REV

I

DATE:

DNS

8/6/2020

DRAFTER:
D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR

DR

MJA

TYPICAL ARRAY

OF 4 MODULES

RAIL SHOWN

BEFORE MODULES

ARE INSTALLED

SNAPNRACK UNIVERSAL

END CLAMP (SHOWN)

OR SNAPNRACK TOP

MOUNT END CLAMP

SNAPNRACK

CHANNEL NUTS

5

16" X 1

1

2" SS HEX BOLTS

WITH SS SPLIT LOCK WASHERS

MODULE MID CLAMP

ASSEMBLY

MODULE END

CLAMP

ASSEMBLY

NOTE:

TORQUE 

5

16

" SS SILVER HEX

BOLTS TO 10-16 FT-LBS

TORQUE 

5

16

" SS BLACK HEX

BOLTS TO 7-9 FT-LBS

SNAPNRACK

GROUND RAIL

1 

1

2" SCHEDULE 40

(MIN) STEEL PIPE

NOTE:

TORQUE 

5

16

" SS 

SILVER HEX BOLTS 

TO 10-16 FT-LBS

TORQUE 

5

16

" SS 

BLACK HEX BOLTS 

TO 7-9 FT-LBS

MODULE MOUNTING HARDWARE

SNAPNRACK UNIVERSAL END CLAMP

(FOR END OF ROW) 

CLAMPS MODULE WITH 

5

16

" STAINLESS

HARDWARE USING WEDGE CLAMP

 

FOR MODULES WITHOUT AN UNDERSIDE

LIP USE SNAPNRACK TOP MOUNT END

CLAMPS 

SNAPNRACK GROUND RAILS

SECURE ROWS OF MODULES

TO TOPS OF HORIZONTAL

MOUNTING PIPES

THREADED PIPE

COUPLERS TO

MATCH PIPE SIZE

1 

1

2" SCHED 40 (MIN) STEEL

PIPE FOR VERTICAL MEMBERS

1 

1

2" SCHED 40 (MIN)

STEEL PIPE FOR

BRACING MEMBERS

HOLLAENDER 

SPEED RAIL 17-8

SINGLE SOCKET

SWIVELS

1 

1

2" SCHED 40 (MIN)

STEEL PIPE FOR

HORIZONTAL MEMBERS

HOLLAENDER SPEED RAIL 5E-8

OR 5EXT-8 PIPE TEES

SNAPNRACK PIPE CLAMP 1 

1

2"

HORIZONTAL PIPE SUPPORTS RAILS

1

1

2" SCH 40 (MIN) STEEL PIPE

SNAPNRACK

RAIL END CAP

SNAPNRACK PIPE

CLAMP ASSEMBLY

SNAPNRACK

MID CLAMP

ASSEMBLY, TYP.

169 of 177



DETAIL  A
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SERIES 200 BRACED OPTIONS200 D03

G 12/1/2013 NSSE UPDATE
H 4/4/2018 PZSE UPDATE

REV

HDATE:

DNS

4/4/2018
DRAFTER: D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR
DR

A

BRACING OPTION FOR HIGH LOAD OR LONGER 
SPAN APPLICATIONS

SEE ENGINEERNG TABLES FOR PIER DEPTHS AND SPAN 
LIMITATIONS.
 
COMPATIBLE WITH ALL PIER OPTIONS INCLUDING STANDARD 
PIERS AND GRADE BEAMS
 
UNLESS OTHERWISE SPECIFIED IN ENGINEERING DOCS, THE 
FOLLOWING VALUES APPLY:
MAX RL: 162"
RS: 96"
MAX RO: 32"

SNAPNRACK GROUND
RAIL WITH MAX RAIL
LENGTH (RL), MAX
RAIL SPAN (RS) AND
MAX RAIL OVERHANG
OR CANTILEVER (RO)

BRACE A:  BRACE A
SHOULD ALWAYS BE
THE CLOSEST BRACE
TO CONCRETE PIERS

4" MAX

PIERS (VARIOUS
OPTIONS)

6" MAX

MAX 48"
ABOVE
GRADE

ARRAY TILT ANGLE

8' RAIL SPAN (RS)

VARIES BY TILT
MAX BRACED PIPE
OVERHANG (PS/3)

(PS)/3

MAX BRACED PIPE SPAN (PS)

(PS)/3

BRACE E CONNECTS
FRONT HORIZONTAL
PIPE TO FRONT PIERS

BRACE F CONNECTS REAR
HORIZONTAL PIPE TO REAR PIERS.

MAX RAIL LENGTH (RL)

MAX RAIL OVERHANG (RO)

GROUND RAIL

POST

BRACE F

BRACE A

BRACE E

8" MAX PIPE OVERHANG
FOR BRACE E AND BRACE F

(PS)/3

HORIZONTAL PIPE

6" MAX @
BRACE E
AND BRACE F
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PIPE TO RAIL CONNECTION EXPLODED

PIPE TO RAIL CONNECTION

MODULE AND RAIL ATTACHMENT DETAILS

PIPE FITTING DETAILS

ISO VIEW OF RACKING ASSEMBLY
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A

A
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SERIES 200 SYSTEM DETAILS, 3 MODULE

PANELS

S200 D04

G 12/1/2013 NSSE UPDATE

H 2/26/2018 PZSE UPDATE

I 8/7/2020 PIPE TEE

REV

I

DATE:

DNS

8/7/2020

DRAFTER:
D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR

DR

MJA

TYPICAL ARRAY

OF 3 MODULES

RAIL SHOWN

BEFORE MODULES

ARE INSTALLED

SNAPNRACK UNIVERSAL

END CLAMP (SHOWN)

OR SNAPNRACK TOP

MOUNT END CLAMP

SNAPNRACK

CHANNEL NUTS

5

16" X 1

1

2" SS HEX BOLTS

WITH SS SPLIT LOCK WASHERS

SNAPNRACK BONDING

MODULE MID CLAMP

ASSEMBLY

SNAPNRACK MODULE

END CLAMP ASSEMBLY

NOTE:

TORQUE 

5

16

" SS SILVER HEX

BOL

5

16

TS TO 10-16 FT-LBS

TORQUE " SS BLACK HEX

BOLTS TO 7-9 FT-LBS

SNAPNRACK

GROUND RAIL

1 

1

2" SCHEDULE 40

(MIN) STEEL PIPE

NOTE:

TORQUE 

5

16

" SS 

SILVER HEX BOLTS 

TO 10-16 FT-LBS

TORQUE 

5

16

" SS 

BLACK HEX BOLTS 

TO 7-9 FT-LBS

MODULE MOUNTING HARDWARE

SNAPNRACK UNIVERSAL END CLAMP

(FOR END OF ROW) 

CLAMPS MODULE WITH 

5

16

" STAINLESS

HARDWARE USING WEDGE CLAMP

 

FOR MODULES WITHOUT AN UNDERSIDE

LIP USE SNAPNRACK TOP MOUNT

END CLAMPS 

SNAPNRACK GROUND RAILS

SECURE ROWS OF MODULES

TO TOPS OF HORIZONTAL

MOUNTING PIPES

THREADED PIPE

COUPLERS TO

MATCH PIPE SIZE

1 

1

2" SCHED 40 (MIN) STEEL

PIPE FOR VERTICAL MEMBERS

1 

1

2" SCHED 40 (MIN)

STEEL PIPE FOR

BRACING MEMBERS

HOLLAENDER SPEED RAIL

17-8 SINGLE SOCKET

SWIVELS

1 

1

2" SCHED 40 (MIN)

STEEL PIPE FOR

HORIZONTAL MEMBERS

HOLLAENDER SPEED RAIL

5E-8 OR 5EXT-8 PIPE TEES

SNAPNRACK MILL FINISH PIPE CLAMP 1 

1

2"

HORIZONTAL PIPE SUPPORTS RAILS

1

1

2" SCH 40 (MIN) STEEL PIPE

SNAPNRACK

RAIL END CAP

SNAPNRACK PIPE

CLAMP ASSEMBLY

SNAPNRACK BONDING

MODULE MID CLAMP

ASSEMBLY
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DETAIL  A

DESCRIPTION:PART NUMBER:SCALE:DESIGNER:

APPROVED BY:

REVISION:

Sunrun South LLC
595 MARKET STREET, 29TH FLOOR ● SAN FRANCISCO, CA  94105  USA

PHONE (415) 580-6900 ● FAX (415) 580-6902

THE INFORMATION IN THIS DRAWING IS CONFIDENTIAL AND PROPRIETARY.  ANY
REPRODUCTION, DISCLOSURE, OR USE THEREOF IS PROHIBITED WITHOUT THE

WRITTEN CONSENT OF SUNRUN SOUTH LLC.

SERIES 200 BRACED OPTION 3 MODULE
PANELSS200 D05

G 12/1/2013 NSSE UPDATE
H 4/4/2018 PZSE UPDATE

REV

HDATE:

DNS

4/4/2018
DRAFTER: D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR
DR

A

BRACING OPTION FOR HIGH LOAD OR LONGER SPAN 
APPLICATIONS - 3 MODULE PANELS

SEE ENGINEERNG TABLES FOR PIER DEPTHS AND SPAN LIMITATIONS.
 
COMPATIBLE WITH ALL PIER OPTIONS INCLUDING STANDARD PIERS AND 
GRADE BEAMS
 
UNLESS OTHERWISE SPECIFIED IN ENGINEERING DOCS, THE FOLLOWING 
VALUES APPLY:
MAX RL: 122"
RS: 72"
MAX RO: 24"

POST

BRACE F

BRACE A

BRACE E

SNAPNRACK GROUND
RAIL WITH MAX RAIL
LENGTH (RL), MAX
RAIL SPAN (RS) AND
MAX RAIL OVERHANG
OR CANTILEVER (RO)

BRACE A:  BRACE A
SHOULD ALWAYS BE
THE CLOSEST BRACE
TO CONCRETE PIERS

ARRAY TILT ANGLE

6' RAIL SPAN (RS)

MAX RAIL OVERHANG (RO)

PIERS (VARIOUS
OPTIONS)

VARIES BY TILT

48" MAX
ABOVE
GRADE

6" MAX

4" MAX @ BRACE A

MAX BRACED PIPE SPAN (PS)

(PS)/3 (PS)/3

MAX BRACED PIPE
OVERHANG (PS/3)

BRACE E CONNECTS
FRONT HORIZONTAL
PIPE TO FRONT PIERS

BRACE F CONNECTS REAR
HORIZONTAL PIPE TO REAR PIERS.

8" MAX PIPE OVERHANG
FOR BRACE E AND BRACE F

HORIZONTAL PIPE

GROUND RAIL

PIPE SPAN (PS)

(PS)/3

6" MAX
@ BRACE E
AND BRACE F
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FLANGE MOUNT DETAIL

DESCRIPTION:PART NUMBER:SCALE:

DESIGNER:

APPROVED BY:

REVISION:

Sunrun South LLC

595 MARKET STREET, 29TH FLOOR ● SAN FRANCISCO, CA  94105  USA

PHONE (415) 580-6900 ● FAX (415) 580-6902

THE INFORMATION IN THIS DRAWING IS CONFIDENTIAL AND PROPRIETARY.  ANY

REPRODUCTION, DISCLOSURE, OR USE THEREOF IS PROHIBITED WITHOUT THE

WRITTEN CONSENT OF SUNRUN SOUTH LLC.

SERIES 200 PIER DETAILSS200 D06

G 12/1/2013 NSSE UPDATE

H 2/26/2018 PZSE UPDATE

H 8/5/2020 FLANGE DETAIL

REV

H

DATE:

DNS

8/5/2020

DRAFTER:
D.Ryan

B.Peterson

G.McPheeters

Solar Mounting Solutions

DR

DR

DR

STANDARD PIER DETAIL

STANDARD PIER DETAIL ON SLOPED GRADE

5 FEET

TO "CLEAR"

PIER DEPTH

PIER DIAMETER

12", TYP.

CONCRETE PIERS

CONCRETE: 2,500

PSI MIN.

OPTIONAL:

FORM TOP OF PIER 4"

TYPICAL ABOVE GRADE

WITH 8" SONATUBE

4" TYP. HEIGHT

ABOVE GRADE

OPTIONAL:

FORM TOP OF PIER 4"

TYPICAL ABOVE GRADE

WITH 8" SONATUBE

CONCRETE PIERS

CONCRETE: 2,500

PSI MIN.PIER DEPTH

PIER DIAMETER

12", TYP.

1.5" SCH 40 STEEL

PIPE VERTICAL POST, TYP.

ATTACH SPEED RAIL OR EQUIVALENT

FLANGES TO BOTTOM OF VERTICAL SUPPORT

POSTS OR WELD 0.25" PLATE TO BOTTOM OF

VERTICAL POSTS TO CREATE FLANGE SURFACE

EXISTING STRUCTURE:

• ROOF SURFACE

• CONCRETE PAD

• GROUND SCREW

• OTHER COMPATIBLE STRUCTURE

 

(S200 SPAN TABLES NOT APPLICABLE TO

ROOF MOUNT INSTALLATION. SITE SPECIFIC

ENGINEERING MAY BE REQUIRED)

SECURE FLANGES

TO SURFACE USING

APPROPRIATE HARDWARE

TO RESIST PULL OUT

FORCES OF 800 LBS

SHEATHING, TYP.

RAFTER, TYP.

4" TYP. HEIGHT

ABOVE GRADE

SLOPED GRADE, TYP.

1.5" SCH 40 STEEL

PIPE VERTICAL POST, TYP.

1.5" SCH 40 STEEL

PIPE VERTICAL POST, TYP.
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ARRAY BACK VIEW

ARRAY SIDE VIEW

GRADE BEAM FOUNDATION DETAIL

DESCRIPTION:PART NUMBER:SCALE:DESIGNER:

APPROVED BY:

REVISION:

Sunrun South LLC
595 MARKET STREET, 29TH FLOOR ● SAN FRANCISCO, CA  94105  USA

PHONE (415) 580-6900 ● FAX (415) 580-6902

THE INFORMATION IN THIS DRAWING IS CONFIDENTIAL AND PROPRIETARY.  ANY
REPRODUCTION, DISCLOSURE, OR USE THEREOF IS PROHIBITED WITHOUT THE

WRITTEN CONSENT OF SUNRUN SOUTH LLC.

SERIES 200 GRADE BEAM OPTIONS200 D07

G 12/1/2013 NSSE UPDATE
H 4/11/2018 PZSE UPDATE

REV

HDATE:

DNS

4/11/2018
DRAFTER: D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR
ECFGRADE BEAM FOUNDATION 

CONFIGURATION
SEE ENGINEERING TABLES FOR SPAN 
LIMITATIONS.
 
UNLESS OTHERWISE SPECIFIED IN 
ENGINEERING DOCS, THE FOLLOWING 
VALUES APPLY:
MAX RL: 162"
RS: 96"
MAX RO: 32"
 
MIN GBW: 12"
MIN GBD: 12"

GRADE BEAM FOUNDATIONS
SHOULD ONLY BE USED IN
FLAT GROUND CONDITIONS
(GROUND SLOPE LESS THAN
5 DEGREES TYPICAL)
 
COMPATIBLE WITH ALL BRACING 
OPTIONS

1.5" SCH 40 STEEL
PIPE VERTICAL POSTS

OPTIONAL:
FORM TOP OF PIER 4"

TYPICAL ABOVE GRADE
WITH 8" SONATUBE

MIN (2) #4 BARS SHALL BE USED AT BOTH
THE TOP AND BOTTOM OF THE GRADE
BEAM, ONE ON EACH SIDE OF THE
VERTICAL PIPE. THESE SHALL HAVE A
MINIMUM OF 3" CLEAR OF CONCRETE COVER

GRADE BEAM DEPTH

4" TYP. HEIGHT ABOVE GRADE

CONCRETE PIERS
CONCRETE: 2,500 PSI MIN.

48" MAX
ABOVE
GRADE

ARRAY TILT ANGLE

8' RAIL SPAN (RS)

MAX RAIL OVERHANG (RO)

SNAPNRACK GROUND RAIL
WITH MAX RAIL LENGTH
(RL), MAX RAIL SPAN (RS)
AND MAX RAIL OVERHANG
OR CANTILEVER (RO)

BRACE A:  SEE TABLE
FOR CONDITIONS WHEN
THIS BRACE IS REQUIRED.

6" MAX

4" MAX

1.5" SCH 40 GALVANIZED STEEL PIPE POSTS  SET
IN CONCRETE FILLED GRADE BEAMS 

GRADE BEAM DEPTH BRACE C AND D: SEE TABLE
FOR CONDITIONS WHEN THESE
BRACES ARE REQUIRED AND
MINIMUM FREQUENCY.
ALTERNATE BRACE
ORIENTATION AS SHOWN

MAX PIPE OVERHANG (PS/4)

GRADE BEAM WIDTH (GBW)

MAX PIPE SPAN (PS)

REBAR, SEE TABLE
C.3 FOR SIZE AND 

QUANTITY

MAX RAIL LENGTH (RL)

6" MAX @ BRACE C

GRADE BEAM LENGTH

3" CLEARANCE
TYP

3" CLEARANCE
TYP

GRADE BEAM WIDTH

CENTER LAYER
(WHERE OCCURS)

BOTTOM OF GRADE BEAM
SHALL BE FLAT AND LEVEL

#4 REBAR OR 1 2"Ø ROD X 6" LONG 
CENTERED THROUGH POST
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4 MODULE PANEL CONFIGURATION
3 MODULE PANEL CONFIGURATION

DESCRIPTION:PART NUMBER:SCALE:DESIGNER:

APPROVED BY:

REVISION:

Sunrun South LLC
595 MARKET STREET, 29TH FLOOR ● SAN FRANCISCO, CA  94105  USA

PHONE (415) 580-6900 ● FAX (415) 580-6902

THE INFORMATION IN THIS DRAWING IS CONFIDENTIAL AND PROPRIETARY.  ANY
REPRODUCTION, DISCLOSURE, OR USE THEREOF IS PROHIBITED WITHOUT THE

WRITTEN CONSENT OF SUNRUN SOUTH LLC.

SERIES 200, 3-RAIL CONFIGURATIONS,
UN-BRACED OPTIONS200 D08

G 12/1/2013 NSSE UPDATE
H 2/26/2018 PZSE UPDATE

REV

HDATE:

DNS

2/26/2018
DRAFTER: D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR
DR

HORIZONTAL PIPE

SERIES 200 3-RAIL CONFIGURATIONS
THE SERIES 200 3-RAIL OPTION CAN BE SET UP FOR 3 
MODULE AND 4 MODULE PANELS USING 3 RAILS PER 
PANEL.

3 SNAPNRACK GROUND
RAILS PER PANEL

POST

BRACE C

BRACE D BRACE A

HORIZONTAL PIPE

POST

3 MODULE PANEL, TYP.

BRACE C

BRACE D

BRACE A

SNAPNRACK MODULE
MOUNTING HARDWARE,

TYP.

4 MODULE PANEL, TYP.

SNAPNRACK MODULE
MOUNTING HARDWARE,

TYP.

3 SNAPNRACK GROUND
RAILS PER PANEL
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4 MODULE PANEL CONFIGURATION

3 MODULE PANEL CONFIGURATION

DESCRIPTION:PART NUMBER:SCALE:DESIGNER:

APPROVED BY:

REVISION:

Sunrun South LLC
595 MARKET STREET, 29TH FLOOR ● SAN FRANCISCO, CA  94105  USA

PHONE (415) 580-6900 ● FAX (415) 580-6902

THE INFORMATION IN THIS DRAWING IS CONFIDENTIAL AND PROPRIETARY.  ANY
REPRODUCTION, DISCLOSURE, OR USE THEREOF IS PROHIBITED WITHOUT THE
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SERIES 200, 3-RAIL CONFIGURATIONS, BRACED
OPTIONS200 D09

G 12/1/2013 NSSE UPDATE
H 2/26/2018 PZSE UPDATE

REV

HDATE:

DNS

2/26/2018
DRAFTER: D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR
DR

SNAPNRACK MODULE
MOUNTING HARDWARE,

TYP. 3 SNAPNRACK GROUND
RAILS PER PANEL

HORIZONTAL PIPE

POST

BRACE A

BRACE E

BRACE F

BRACE E

 BRACE F

POST

HORIZONTAL PIPE

SNAPNRACK MODULE
MOUNTING HARDWARE,
TYP.

SERIES 200 3-RAIL CONFIGURATIONS
THE SERIES 200 3-RAIL OPTION CAN BE SET UP FOR 3 
MODULE AND 4 MODULE PANELS USING 3 RAILS PER 
PANEL.

BRACE A

3 SNAPNRACK GROUND
RAILS PER PANEL
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ARRAY BACK VIEW

DESCRIPTION:PART NUMBER:SCALE:DESIGNER:

APPROVED BY:

REVISION:

Sunrun South LLC
595 MARKET STREET, 29TH FLOOR ● SAN FRANCISCO, CA  94105  USA

PHONE (415) 580-6900 ● FAX (415) 580-6902

THE INFORMATION IN THIS DRAWING IS CONFIDENTIAL AND PROPRIETARY.  ANY
REPRODUCTION, DISCLOSURE, OR USE THEREOF IS PROHIBITED WITHOUT THE
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SERIES 200 PIPE SPLICE DETAILS200 D10

A 4/4/2018 NEW SHEET

REV

ADATE:

DNS

4/4/2018
DRAFTER: D.Ryan

G.McPheeters

G.McPheeters

Solar Mounting Solutions

DR

OVERHANG
(PS)/3 MAX

BRACES PER
CONFIGURATION

TABLES

BACKSPAN

6" MAX @ BRACE
C AND D

(PS)/6 <X<(PS)/3

OVERHANG
(PS)/3 MAX HORIZONTAL PIPE

1-
1
2" THREADED PIPE COUPLER. PIPE COUPLER

SHALL NOT OCCUR IN THE OVERHANG (CANTILEVER)
NOR SHALL IT OCCUR IN THE BACKSPAN OF THE
CANTILEVER WHICH IS DEFINED AS THE CLOSEST
ADJACENT SPAN TO THE CANTILEVER. PIPE COUPLER
SHALL BE LOCATED NO CLOSER THAN (PS)/6 FROM
A POST NOR FURTHER THAN (PS)/3 FROM A POST.

POST, TYP.

FOOTING, TYP.

ROUGH GRADE
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