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Attn: Mr. William Kim, Chief Executive Officer 
 
Subject:  IronRidge Standard Rail (XRS), Roof Flush Mounting System – Structural Analysis 
 
 
Dear Sir: 
 
We have analyzed the IronRidge Standard Rail for the subject solar panel support system and 
determined that, for the configurations and criteria described below, it is in compliance with the 
applicable sections of the following Reference Documents: 
 
Codes: ASCE/SEI 7-10 Min. Design Loads for Buildings & Other Structures 
 International Building Code 2012 Edition 
 California Building Code 2013 Edition 
Other: AC428, Acceptance Criteria for Modular Framing Systems Used to Support PV   
 Modules, dated Effective November 1, 2012 by ICC-ES 
 Aluminum Design Manual, 2010 Edition 
 
 
The IronRidge Standard Rail is an extruded aluminum section with an overall depth of 3.00 in. and a 
net area of 0.807 sq.in.   The rails are used to support solar panels, typically, on the roof of a building.  
See Exhibit A – attached.  The rails are clamped to aluminum angle brackets that are either attached 
directly to the roof framing or attached to a stand that is screwed to the roof framing.  The rails are 
mounted across the slope with a small clearance (flush mounting) to the underlying roof structure.  
The installed solar panels are at the same slope as the underlying roof structure.  
 
All loads are transferred to the roof framing through the angle brackets by simple bi-axial flexure of 
the rails.  The maximum span of the rails is governed by either the mid-span flexural stresses or the 
deflection requirement that the rail not come into contact with the roof. 
 
The effect of seismic loads (for all design categories A-F) have been determined to be less than the 
effect due to wind loads in all load conditions and combinations.  Therefore, the maximum allowable 
spans for common load cases are shown in Tables 1, 2 & 3 below. 
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Table 1 ‐ MAXIMUM SPANS (inches) ‐ Roof Wind Zone 1 

Standard 
Rail 

Wind 
Speed 

Ground Snow Load 

Exposure mph 0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf

Category 
B 

100 148 128 109 94 83 75 69 64 60 57 
105 148 128 109 94 83 75 69 64 60 57 
110 148 128 109 94 83 75 69 64 60 57 
120 148 128 109 94 83 75 69 64 60 57 
130 147 128 109 94 83 75 69 64 60 57 
140 137 128 109 94 83 75 69 64 60 57 
150 129 126 108 94 83 75 69 64 60 57 
160 121 121 106 94 83 75 69 64 60 57 
170 115 115 104 93 83 75 69 64 60 57 

180 109 109 102 91 83 75 69 64 60 57 

Category 
C 

100 148 128 109 94 83 75 69 64 60 57 
105 148 128 109 94 83 75 69 64 60 57 
110 147 128 109 94 83 75 69 64 60 57 
120 136 128 109 94 83 75 69 64 60 57 
130 126 125 107 94 83 75 69 64 60 57 
140 117 117 105 93 83 75 69 64 60 57 
150 110 110 103 92 83 75 69 64 60 57 
160 104 104 100 90 82 75 69 64 60 57 
170 98 98 98 88 81 75 69 64 60 57 

180 93 93 93 87 80 74 69 64 60 57 

Category 
D 

100 148 128 109 94 83 75 69 64 60 57 
105 142 128 109 94 83 75 69 64 60 57 
110 136 128 109 94 83 75 69 64 60 57 
120 125 125 107 94 83 75 69 64 60 57 
130 116 116 104 93 83 75 69 64 60 57 
140 109 109 102 91 83 75 69 64 60 57 
150 102 102 100 89 82 75 69 64 60 57 
160 96 96 96 88 80 75 69 64 60 57 
170 90 90 90 86 79 74 69 64 60 57 

180 86 86 86 84 78 73 68 64 60 57 
 
Notes – see page 5 
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Table 2 ‐ MAXIMUM SPANS (inches) ‐ Roof Wind Zone 2 

Standard 
Rail 

Wind 
Speed 

Ground Snow Load 

Exposure mph 0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf

Category 
B 

100 140 128 109 94 83 75 69 64 60 57 
105 134 128 109 94 83 75 69 64 60 57 
110 128 128 109 94 83 75 69 64 60 57 
120 118 118 109 94 83 75 69 64 60 57 
130 109 109 109 94 83 75 69 64 60 57 
140 102 102 102 94 83 75 69 64 60 57 
150 96 96 96 94 83 75 69 64 60 57 
160 90 90 90 90 83 75 69 64 60 57 
170 85 85 85 85 83 75 69 64 60 57 

180 80 80 80 80 80 75 69 64 60 57 

Category 
C 

100 120 120 109 94 83 75 69 64 60 57 
105 114 114 109 94 83 75 69 64 60 57 
110 109 109 109 94 83 75 69 64 60 57 
120 101 101 101 94 83 75 69 64 60 57 
130 93 93 93 93 83 75 69 64 60 57 
140 87 87 87 87 83 75 69 64 60 57 
150 81 81 81 81 81 75 69 64 60 57 
160 77 77 77 77 77 75 69 64 60 57 
170 72 72 72 72 72 72 69 64 60 57 

180 68 68 68 68 68 68 68 64 60 57 

Category 
D 

100 110 110 109 94 83 75 69 64 60 57 
105 105 105 105 94 83 75 69 64 60 57 
110 101 101 101 94 83 75 69 64 60 57 
120 93 93 93 93 83 75 69 64 60 57 
130 86 86 86 86 83 75 69 64 60 57 
140 80 80 80 80 80 75 69 64 60 57 
150 75 75 75 75 75 75 69 64 60 57 
160 71 71 71 71 71 71 69 64 60 57 
170 67 67 67 67 67 67 67 64 60 57 

180 63 63 63 63 63 63 63 63 60 57 
 

Notes – see page 5 
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Table 3 ‐ MAXIMUM SPANS (inches) ‐ Roof Wind Zone 3 

Standard 
Rail 

Wind 
Speed 

Ground Snow Load 

Exposure mph 0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 60 psf 70 psf 80 psf 90 psf

Category 
B 

100 115 115 109 94 83 75 69 64 60 57 
105 110 110 109 94 83 75 69 64 60 57 
110 105 105 105 94 83 75 69 64 60 57 
120 97 97 97 94 83 75 69 64 60 57 
130 90 90 90 90 83 75 69 64 60 57 
140 83 83 83 83 83 75 69 64 60 57 
150 78 78 78 78 78 75 69 64 60 57 
160 73 73 73 73 73 73 69 64 60 57 
170 69 69 69 69 69 69 69 64 60 57 

180 66 66 66 66 66 66 66 64 60 57 

Category 
C 

100 98 98 98 94 83 75 69 64 60 57 
105 93 93 93 93 83 75 69 64 60 57 
110 89 89 89 89 83 75 69 64 60 57 
120 82 82 82 82 82 75 69 64 60 57 
130 76 76 76 76 76 75 69 64 60 57 
140 71 71 71 71 71 71 69 64 60 57 
150 66 66 66 66 66 66 66 64 60 57 
160 62 62 62 62 62 62 62 62 60 57 
170 59 59 59 59 59 59 59 59 59 57 

180 56 56 56 56 56 56 56 56 56 56 

Category 
D 

100 90 90 90 90 83 75 69 64 60 57 
105 86 86 86 86 83 75 69 64 60 57 
110 82 82 82 82 82 75 69 64 60 57 
120 76 76 76 76 76 75 69 64 60 57 
130 70 70 70 70 70 70 69 64 60 57 
140 65 65 65 65 65 65 65 64 60 57 
150 61 61 61 61 61 61 61 61 60 57 
160 57 57 57 57 57 57 57 57 57 57 
170 54 54 54 54 54 54 54 54 54 54 

180 51 51 51 51 51 51 51 51 51 51 
 

Notes – see page 5 
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