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Attn: Mr. Takashi Chiyoda, General Manager 
 
Subject:  Roof Tech RT-[E] Mount Air – Structural Analysis 
 
SML Job No.: 471-13 
 
Dear Mr. Chiyoda: 
 
We have analyzed the Roof Tech RT-[E] Mount Air rail-less photovoltaic (PV) panel roof mount 
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 & 2015 Editions 

International Residential Building Code 2012 & 2015 Editions 
Other: Aluminum Design Manual, 2010 Edition 

 
The Roof Tech RT-[E] Mount Air rail-less photovoltaic (PV) panel roof mount system is 
comprised of a 6000 series aluminum [E] Mount Air base, panel spacer, middle clamp, end 
clamp, and optional shim(s), and SS304 bonding plate(s).  A stainless steel SS304 8.0 mm bolt, 
nut, and star conical washer fasten the mounting system together, and the system is attached to 
the roof wood substrate with SS304 5.0 mm x 60 mm wood screws.   
 
Three wood substrates were tested with the fasteners also passing through two layers of 
composite asphalt roof shingles.  The first tested wood substrate consisted of 7/16” thick 
sheathing over a 2x4 SPF #2 rafter (2x truss top chord OK by inspection), the second tested 
wood substrate consisted of 7/16” thick OSB only, and the third tested wood substrate consisted 
of 15/32” thick plywood only.  See Exhibit ‘A’ – attached.  Two wood screws are required at the 
rafter installations and four wood screws are required at the OSB and plywood only installations. 
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The testing data provided by Western Technologies report (job) no.: 2163XD260, event no’s: 
G260-4 revised May 30, 2014, G240-5 dated June 13, 2014, and G240-6 dated May 30, 2014, 
shows that the critical failure occurs in one of three ways; pullout of the wood screws from the 
OSB/Plywood only wood substrate, the shear failure of the OSB/Plywood only wood substrate, 
or the shear failure of the aluminum [E] Mount Air base at the base flange.  Maximum allowable 
values for these failure conditions were derived using a safety factor of 2.0 on the ultimate loads 
provided by the testing.   
 
RT-[E] Mount Air PV Panel in Landscape Orientation: 
The maximum allowable uplift and shear force for 7/16” thick sheathing over a 2x4 SPF #2 
rafter is 818 lb and 579 lb respectively.  The maximum allowable uplift, down force and shear 
force for 7/16” thick OSB only is 208 lb, 258 lb, and 209 lb respectively.  The maximum 
allowable uplift, down force and shear force for 15/32” thick plywood only is 306 lb, 556 lb, and 
267 lb respectively. 
 
RT-[E] Mount Air PV Panel in Portrait Orientation: 
The maximum allowable uplift and shear force for 7/16” thick sheathing over a 2x4 SPF #2 
rafter is 710 lb and 212 lb respectively.  The maximum allowable uplift, down force and shear 
force for 7/16” thick OSB only is 261 lb, 258 lb, and 157 lb respectively.  The maximum 
allowable uplift, down force and shear force for 15/32” thick plywood only is 414 lb, 556 lb, and 
196 lb respectively. 
 
The attached tables below show the maximum allowable combined loading criteria of wind 
speed, roof slope, and snow loads which produce reaction loads below the allowable loads listed 
above.  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.  The assumed 
topography is flat with a Kzt = 1.0.  Therefore, the maximum allowable spans for common load 
cases due to dead, wind and snow loads are the controlling load cases. 
 

Roof Angle (Degrees) Roof Slope (in/in)

0.0 0:12

4.8 1:12

9.5 2:12

14.0 3:12

18.4 4:12

22.6 5:12

26.6 6:12

33.7 8:12

39.8 10:12

45.0 12:12

Table 0.  Roof Angle to Roof Slope Conversion
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

170 2:12‐6:12 15 140 2:12‐6:12 15 130 2:12‐6:12 15

160 0:12‐8:12 10 130 0:12‐12:12 15 120 0:12‐12:12 15

160 0:12‐6:12 15 120 5:12‐6:12 20 120 0:12‐12:12 15

150 0:12‐12:12 15 115 5:12‐12:12 20 115 5:12‐6:12 20

130 5:12‐12:12 20 110 6:12‐12:12 25 NA NA NA

130 6:12‐12:12 25 NA NA NA NA NA NA

115 8:12‐12:12 30 NA NA NA NA NA NA

180 0:12‐12:12 35 170 2:12‐6:12 30 160 2:12‐6:12 30

170 5:12‐6:12 40 160 0:12‐12:12 30 150 0:12‐12:12 30

160 5:12‐12:12 40 160 4:12‐6:12 35 150 5:12‐6:12 35

150 6:12‐12:12 45 150 0:12‐12:12 35 140 0:12‐12:12 35

140 8:12‐12:12 50 140 5:12‐12:12 40 130 5:12‐12:12 40

NA NA NA 130 6:12‐12:12 45 120 6:12‐12:12 45

NA NA NA 115 8:12‐12:12 50 NA NA NA

140 8:12‐12:12 15 120 8:12‐12:12 15 110 8:12‐12:12 15

130 8:12‐12:12 25 115 8:12‐12:12 20 NA NA NA

120 0:12‐12:12 15 110 8:12‐12:12 25 NA NA NA

120 5:12‐12:12 20 NA NA NA NA NA NA

120 6:12‐12:12 25 NA NA NA NA NA NA

115 8:12‐12:12 30 NA NA NA NA NA NA

170 8:12‐12:12 35 150 8:12‐10:12 35 130 8:12‐12:12 40

160 8:12‐12:12 40 140 8:12‐12:12 40 120 8:12‐12:12 45

150 2:12‐12:12 35 130 8:12‐12:12 45 115 0:12‐12:12 35

150 5:12‐12:12 40 120 0:12‐12:12 35 115 5:12‐12:12 40

150 6:12‐12:12 45 120 5:12‐12:12 40 115 6:12‐12:12 45

140 0:12‐12:12 35 120 6:12‐12:12 45 NA NA NA

140 8:12‐12:12 50 115 8:12‐12:12 50 NA NA NA

140 8:12‐12:12 15 120 8:12‐12:12 15 110 8:12‐12:12 15

130 8:12‐12:12 25 110 8:12‐12:12 25 NA NA NA

115 8:12‐12:12 30 NA NA NA NA NA NA

170 8:12‐12:12 35 150 8:12‐10:12 35 130 8:12‐12:12 40

160 8:12‐12:12 40 140 8:12‐12:12 40 120 8:12‐12:12 45

150 8:12‐12:12 45 130 8:12‐12:12 45 NA NA NA

140 8:12‐12:12 50 115 8:12‐12:12 50 NA NA NA

120 2:12‐12:12 35 NA NA NA NA NA NA

120 5:12‐12:12 40 NA NA NA NA NA NA

120 6:12‐12:12 45 NA NA NA NA NA NA

115 0:12‐12:12 35 NA NA NA NA NA NA

Zone 2      

4 Mounts

Zone 2      

6 Mounts

Zone 3      

4 Mounts

Zone 3      

6 Mounts

Table 1.  OSB Only Landscape (Maximum Panel Area = 18.88 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1      

4 Mounts

Zone 1      

6 Mounts
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 2:12‐6:12 10 150 0:12‐6:12 10 140 2:12‐6:12 10

170 0:12‐6:12 10 140 0:12‐12:12 10 130 0:12‐10:12 10

160 0:12‐12:12 10 140 0:12‐6:12 15 120 0:12‐12:12 10

160 0:12‐6:12 15 120 0:12‐12:12 15 120 0:12‐6:12 15

150 0:12‐12:12 15 NA NA NA 115 0:12‐12:12 15

115 8:12‐12:12 25 NA NA NA NA NA NA

180 0:12‐12:12 25 180 0:12‐6:12 25 170 2:12‐6:12 25

180 0:12‐6:12 30 170 0:12‐12:12 20 160 0:12‐12:12 15

170 0:12‐12:12 30 170 5:12‐6:12 30 160 5:12‐6:12 30

140 8:12‐12:12 40 160 0:12‐12:12 25 150 0:12‐12:12 20

NA NA NA 160 0:12‐6:12 30 150 0:12‐6:12 30

NA NA NA 150 0:12‐12:12 30 140 0:12‐12:12 25

NA NA NA 150 5:12‐6:12 35 130 0:12‐12:12 30

NA NA NA 140 4:12‐6:12 35 130 4:12‐6:12 35

NA NA NA 130 4:12‐12:12 35 120 4:12‐12:12 35

NA NA NA 120 8:12‐12:12 40 115 8:12‐12:12 40

150 8:12‐12:12 10 130 8:12‐12:12 10 120 8:12‐12:12 10

130 0:12‐12:12 15 120 8:12‐12:12 15 NA NA NA

115 8:12‐12:12 25 110 0:12‐12:12 15 NA NA NA

180 8:12‐12:12 25 160 8:12‐12:12 25 140 8:12‐12:12 25

170 8:12‐12:12 30 150 8:12‐12:12 30 130 8:12‐12:12 30

160 0:12‐12:12 30 130 0:12‐12:12 30 120 0:12‐12:12 30

160 4:12‐12:12 35 130 4:12‐12:12 35 120 4:12‐12:12 35

130 8:12‐12:12 45 120 8:12‐12:12 40 115 8:12‐12:12 40

NA NA NA 110 8:12‐12:12 45 NA NA NA

150 8:12‐12:12 10 130 8:12‐12:12 10 120 8:12‐12:12 10

130 8:12‐12:12 15 120 8:12‐12:12 15 NA NA NA

115 8:12‐12:12 25 NA NA NA NA NA NA

180 8:12‐12:12 25 160 8:12‐12:12 25 140 8:12‐12:12 25

170 8:12‐12:12 30 150 8:12‐12:12 30 130 8:12‐12:12 30

160 8:12‐12:12 35 130 8:12‐12:12 35 120 8:12‐12:12 35

140 8:12‐12:12 40 120 8:12‐12:12 40 115 8:12‐12:12 40

130 2:12‐12:12 30 110 2:12‐12:12 30 NA NA NA

130 4:12‐12:12 35 110 4:12‐12:12 35 NA NA NA

130 8:12‐12:12 45 110 8:12‐12:12 45 NA NA NA

120 0:12‐12:12 30 NA NA NA NA NA NA

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

Table 2.  OSB Only Portrait (Maximum Panel Area = 18.88 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

4 Mounts

Zone 1     

6 Mounts
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 45 170 2:12‐6:12 45 160 2:12‐4:12 45

180 6:12‐12:12 50 160 0:12‐12:12 45 150 0:12‐8:12 45

170 8:12‐12:12 55 150 6:12‐12:12 50 140 0:12‐12:12 45

150 8:12‐12:12 60 140 8:12‐12:12 55 140 6:12‐12:12 50

NA NA NA 120 8:12‐12:12 60 130 8:12‐12:12 55

NA NA NA NA NA NA 115 8:12‐12:12 60

180 0:12‐12:12 70 180 0:12‐12:12 70 180 0:12‐12:12 70

180 5:12‐12:12 75 180 5:12‐12:12 75 180 5:12‐12:12 75

180 6:12‐12:12 80 180 6:12‐12:12 80 170 6:12‐12:12 80

180 8:12‐12:12 90 180 8:12‐12:12 85 160 8:12‐12:12 85

NA NA NA 160 8:12‐12:12 90 150 8:12‐12:12 90

170 8:12‐12:12 55 140 8:12‐12:12 55 130 8:12‐12:12 55

150 2:12‐4:12 45 120 0:12‐12:12 45 115 2:12‐12:12 45

150 8:12‐12:12 60 120 6:12‐12:12 50 115 6:12‐12:12 50

140 0:12‐12:12 45 120 8:12‐12:12 60 115 8:12‐12:12 60

140 6:12‐12:12 50 NA NA NA 110 0:12‐12:12 45

180 2:12‐12:12 70 180 8:12‐12:12 85 160 8:12‐12:12 85

180 5:12‐12:12 75 160 8:12‐12:12 90 150 8:12‐12:12 90

180 6:12‐12:12 80 150 0:12‐12:12 70 140 2:12‐12:12 70

180 8:12‐12:12 90 150 5:12‐12:12 75 140 5:12‐12:12 75

170 0:12‐12:12 70 150 6:12‐12:12 80 140 6:12‐12:12 80

NA NA NA NA NA NA 130 0:12‐12:12 70

170 8:12‐12:12 55 140 8:12‐12:12 55 130 8:12‐12:12 55

150 8:12‐12:12 60 120 8:12‐12:12 60 115 8:12‐12:12 60

120 2:12‐12:12 45 NA NA NA NA NA NA

120 6:12‐12:12 50 NA NA NA NA NA NA

115 0:12‐12:12 45 NA NA NA NA NA NA

180 8:12‐12:12 90 180 8:12‐12:12 85 160 8:12‐12:12 85

140 0:12‐12:12 70 160 8:12‐12:12 90 150 8:12‐12:12 90

140 5:12‐12:12 75 120 0:12‐12:12 70 110 0:12‐12:12 70

140 6:12‐12:12 80 120 5:12‐12:12 75 110 5:12‐12:12 75

NA NA NA 120 6:12‐12:12 80 110 6:12‐12:12 80

Zone 2      

4 Mounts

Zone 2      

6 Mounts

Zone 3      

4 Mounts

Zone 3      

6 Mounts

Table 3.  Plywood Only Landscape (Maximum Panel Area = 18.88 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1      

4 Mounts

Zone 1      

6 Mounts
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 40 180 0:12‐12:12 30 170 0:12‐6:12 35

160 8:12‐12:12 45 180 0:12‐6:12 35 160 0:12‐12:12 30

NA NA NA 170 0:12‐12:12 35 160 0:12‐6:12 40

NA NA NA 170 0:12‐6:12 40 150 0:12‐12:12 35

NA NA NA 150 0:12‐12:12 40 140 0:12‐12:12 40

NA NA NA 140 8:12‐12:12 45 120 8:12‐12:12 45

180 0:12‐12:12 60 180 0:12‐12:12 60 180 0:12‐12:12 60

180 6:12‐12:12 65 180 6:12‐12:12 65 170 6:12‐12:12 65

180 8:12‐12:12 70 170 8:12‐12:12 70 160 8:12‐12:12 70

NA NA NA 160 8:12‐12:12 75 140 8:12‐12:12 75

180 8:12‐12:12 40 160 8:12‐12:12 35 150 8:12‐12:12 35

160 0:12‐12:12 40 150 8:12‐12:12 40 140 8:12‐12:12 40

160 8:12‐12:12 45 140 2:12‐12:12 40 130 2:12‐4:12 40

NA NA NA 140 8:12‐12:12 45 120 0:12‐12:12 40

NA NA NA 130 0:12‐12:12 40 120 8:12‐12:12 45

180 0:12‐12:12 60 180 8:12‐12:12 65 180 8:12‐12:12 60

180 6:12‐12:12 65 170 2:12‐12:12 60 170 8:12‐12:12 65

180 8:12‐12:12 75 170 6:12‐12:12 65 160 8:12‐12:12 70

NA NA NA 170 8:12‐12:12 70 150 0:12‐12:12 60

NA NA NA 160 0:12‐12:12 60 150 6:12‐12:12 65

NA NA NA 160 8:12‐12:12 75 140 8:12‐12:12 75

180 8:12‐12:12 40 160 8:12‐12:12 35 150 8:12‐12:12 35

160 8:12‐12:12 45 150 8:12‐12:12 40 140 8:12‐12:12 40

130 0:12‐12:12 40 140 8:12‐12:12 45 120 8:12‐12:12 45

NA NA NA 110 0:12‐12:12 40 NA NA NA

180 8:12‐12:12 75 180 8:12‐12:12 65 180 8:12‐12:12 60

160 0:12‐12:12 60 170 8:12‐12:12 70 170 8:12‐12:12 65

160 6:12‐12:12 65 160 8:12‐12:12 75 160 8:12‐12:12 70

NA NA NA 140 2:12‐4:12 60 140 8:12‐12:12 75

NA NA NA 130 0:12‐12:12 60 120 0:12‐12:12 60

NA NA NA 130 6:12‐12:12 65 120 6:12‐12:12 65

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

Table 4.  Plywood Only Portrait (Maximum Panel Area = 18.88 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

4 Mounts

Zone 1     

6 Mounts
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

180 0:12‐12:12 113 180 8:12‐12:12 113 180 8:12‐12:12 113

NA NA NA 160 0:12‐12:12 113 150 2:12‐12:12 113

NA NA NA NA NA NA 140 0:12‐12:12 113

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 80 180 0:12‐12:12 80 180 0:12‐12:12 80

180 0:12‐5:12 85 180 0:12‐5:12 85 180 0:12‐5:12 85

180 8:12‐12:12 85 180 8:12‐12:12 85 180 8:12‐12:12 85

180 0:12‐4:12 90 180 0:12‐4:12 90 180 0:12‐4:12 90

180 0:12‐3:12 113 180 0:12‐3:12 113 180 0:12‐3:12 113

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

180 0:12‐12:12 80 180 0:12‐12:12 80 180 8:12‐12:12 85

180 0:12‐5:12 85 180 0:12‐5:12 85 170 0:12‐12:12 80

180 8:12‐12:12 85 180 8:12‐12:12 85 170 0:12‐5:12 85

180 0:12‐4:12 90 180 0:12‐4:12 90 170 0:12‐4:12 90

180 0:12‐3:12 113 180 0:12‐3:12 113 170 0:12‐3:12 113

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

180 2:12‐12:12 80 180 8:12‐12:12 85 180 8:12‐12:12 85

180 2:12‐5:12 85 150 2:12‐12:12 80 140 2:12‐12:12 80

180 8:12‐12:12 85 150 2:12‐5:12 85 140 2:12‐5:12 85

180 2:12‐4:12 90 150 2:12‐4:12 90 140 2:12‐4:12 90

170 0:12‐12:12 80 140 0:12‐12:12 80 130 0:12‐12:12 80

170 0:12‐5:12 85 140 0:12‐5:12 85 130 0:12‐5:12 85

170 0:12‐4:12 90 140 0:12‐4:12 90 130 0:12‐4:12 90

170 0:12‐3:12 113 140 0:12‐3:12 113 130 0:12‐3:12 113

180 0:12‐12:12 113 180 0:12‐12:12 113 180 8:12‐12:12 113

NA NA NA NA NA NA 170 2:12‐12:12 113

NA NA NA NA NA NA 160 0:12‐12:12 113

Zone 2     

4 Mounts

Table 5.  Rafter Landscape (Maximum Panel Area = 18.88 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

4 Mounts

Zone 3     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

Table 6.  Rafter Portrait (Maximum Panel Area = 18.88 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

6 Mounts

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 1     

4 Mounts
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

160 2:12‐6:12 10 130 0:12‐6:12 15 120 0:12‐6:12 10

150 0:12‐6:12 15 120 0:12‐12:12 10 115 0:12‐12:12 10

150 0:12‐12:12 10 115 0:12‐12:12 15 NA NA NA

130 0:12‐12:12 15 NA NA NA NA NA NA

115 8:12‐12:12 20 NA NA NA NA NA NA

180 0:12‐12:12 25 160 2:12‐6:12 25 150 2:12‐6:12 25

180 0:12‐6:12 30 150 0:12‐12:12 25 140 0:12‐12:12 25

170 0:12‐12:12 30 150 0:12‐6:12 30 140 0:12‐6:12 30

150 5:12‐12:12 35 140 0:12‐12:12 30 130 0:12‐12:12 30

140 6:12‐12:12 40 130 5:12‐12:12 35 120 5:12‐12:12 35

130 8:12‐12:12 45 120 6:12‐12:12 40 110 6:12‐12:12 40

NA NA NA 110 8:12‐12:12 45 NA NA NA

130 8:12‐12:12 15 115 8:12‐12:12 15 NA NA NA

115 8:12‐12:12 20 NA NA NA NA NA NA

115 0:12‐12:12 15 NA NA NA NA NA NA

110 8:12‐12:12 25 NA NA NA NA NA NA

160 8:12‐12:12 30 140 8:12‐10:12 30 130 8:12‐12:12 30

150 8:12‐12:12 35 130 8:12‐12:12 35 120 8:12‐12:12 35

140 0:12‐12:12 30 120 2:12‐12:12 30 110 2:12‐12:12 30

140 5:12‐12:12 35 120 5:12‐12:12 35 110 5:12‐12:12 35

140 6:12‐12:12 40 120 6:12‐12:12 40 110 6:12‐12:12 40

130 8:12‐12:12 45 115 0:12‐12:12 30 NA NA NA

NA NA NA 110 8:12‐12:12 45 NA NA NA

130 8:12‐12:12 15 115 8:12‐12:12 15 NA NA NA

115 8:12‐12:12 20 NA NA NA NA NA NA

110 8:12‐12:12 25 NA NA NA NA NA NA

160 8:12‐12:12 30 140 8:12‐10:12 30 130 8:12‐12:12 30

150 8:12‐12:12 35 130 8:12‐12:12 35 120 8:12‐12:12 35

140 8:12‐12:12 40 120 8:12‐12:12 40 110 8:12‐12:12 40

130 8:12‐12:12 45 110 8:12‐12:12 45 NA NA NA

115 2:12‐12:12 30 NA NA NA NA NA NA

115 5:12‐12:12 35 NA NA NA NA NA NA

115 6:12‐12:12 40 NA NA NA NA NA NA

110 0:12‐12:12 30 NA NA NA NA NA NA

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

Table 7.  OSB Only Landscape (Maximum Panel Area = 21.0 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

4 Mounts

Zone 1     

6 Mounts
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

170 2:12‐6:12 10 140 0:12‐6:12 10 130 0:12‐6:12 10

160 0:12‐6:12 10 130 0:12‐12:12 5 120 0:12‐12:12 5

150 0:12‐12:12 5 120 0:12‐12:12 10 115 0:12‐6:12 10

140 0:12‐12:12 10 NA NA NA 110 0:12‐12:12 10

120 6:12‐12:12 15 NA NA NA NA NA NA

180 0:12‐12:12 15 180 2:12‐6:12 15 160 0:12‐6:12 20

180 0:12‐6:12 25 170 0:12‐6:12 20 150 0:12‐6:12 25

170 0:12‐12:12 25 160 0:12‐12:12 15 150 0:12‐12:12 10

160 0:12‐6:12 30 160 0:12‐6:12 25 140 0:12‐12:12 15

150 0:12‐12:12 30 140 0:12‐12:12 25 130 0:12‐12:12 25

140 8:12‐12:12 35 140 0:12‐6:12 30 120 0:12‐12:12 30

120 8:12‐12:12 40 130 0:12‐12:12 30 NA NA NA

NA NA NA 115 8:12‐12:12 35 NA NA NA

140 8:12‐12:12 10 120 8:12‐12:12 10 115 8:12‐12:12 10

120 0:12‐12:12 10 NA NA NA NA NA NA

120 6:12‐12:12 15 NA NA NA NA NA NA

180 8:12‐12:12 15 150 8:12‐12:12 15 140 8:12‐12:12 15

170 8:12‐12:12 25 140 8:12‐12:12 25 120 2:12‐12:12 30

150 0:12‐12:12 30 130 2:12‐12:12 30 115 0:12‐12:12 30

140 8:12‐12:12 35 120 0:12‐12:12 30 NA NA NA

120 8:12‐12:12 40 115 8:12‐12:12 35 NA NA NA

140 8:12‐12:12 10 120 8:12‐12:12 10 110 8:12‐12:12 10

120 8:12‐12:12 15 NA NA NA NA NA NA

180 8:12‐12:12 15 150 8:12‐12:12 15 140 8:12‐12:12 15

170 8:12‐12:12 25 140 8:12‐12:12 25 130 8:12‐12:12 25

150 8:12‐12:12 30 130 8:12‐12:12 30 120 8:12‐12:12 30

140 8:12‐12:12 35 115 8:12‐12:12 35 NA NA NA

120 0:12‐12:12 30 NA NA NA NA NA NA

120 8:12‐12:12 40 NA NA NA NA NA NA

Zone 3     

6 Mounts

Table 8.  OSB Only Portrait (Maximum Panel Area = 21.0 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

4 Mounts

Zone 1     

6 Mounts

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 40 160 2:12‐6:12 40 150 2:12‐6:12 40

170 6:12‐12:12 45 150 0:12‐12:12 40 140 0:12‐12:12 40

150 8:12‐12:12 50 140 6:12‐12:12 45 130 6:12‐12:12 45

NA NA NA 130 8:12‐12:12 50 120 8:12‐12:12 50

180 0:12‐12:12 65 180 0:12‐12:12 65 180 2:12‐6:12 65

180 6:12‐12:12 70 180 6:12‐12:12 70 170 0:12‐12:12 65

180 8:12‐12:12 80 170 8:12‐12:12 75 160 6:12‐12:12 70

NA NA NA 160 8:12‐12:12 80 150 8:12‐12:12 75

NA NA NA NA NA NA 140 8:12‐12:12 80

160 8:12‐12:12 45 140 8:12‐12:12 45 120 8:12‐12:12 50

150 8:12‐12:12 50 130 8:12‐12:12 50 110 2:12‐5:12 40

140 2:12‐12:12 40 120 2:12‐5:12 40 110 6:12‐12:12 45

140 6:12‐12:12 45 115 6:12‐12:12 45 NA NA NA

130 0:12‐12:12 40 115 0:12‐12:12 40 NA NA NA

120 6:12‐12:12 45 NA NA NA NA NA NA

180 8:12‐12:12 80 170 8:12‐12:12 75 150 8:12‐12:12 75

170 2:12‐12:12 65 160 8:12‐12:12 80 140 8:12‐12:12 80

170 6:12‐12:12 70 140 0:12‐12:12 65 130 6:12‐12:12 70

160 0:12‐12:12 65 140 6:12‐12:12 70 130 0:12‐12:12 65

150 8:12‐12:12 50 130 8:12‐12:12 50 120 8:12‐12:12 50

115 2:12‐5:12 40 NA NA NA NA NA NA

110 6:12‐12:12 45 NA NA NA NA NA NA

110 0:12‐12:12 40 NA NA NA NA NA NA

180 8:12‐12:12 80 170 8:12‐12:12 75 150 8:12‐12:12 75

140 2:12‐5:12 65 160 8:12‐12:12 80 140 8:12‐12:12 80

130 0:12‐12:12 65 115 0:12‐12:12 65 NA NA NA

130 6:12‐12:12 70 115 6:12‐12:12 70 NA NA NA

Table 9.  Plywood Only Landscape (Maximum Panel Area = 21.0 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

4 Mounts

Zone 1     

6 Mounts

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

 



Roof Tech, Inc.                             December 4, 2015 
Mr. Takashi Chiyoda        
Roof Tech RT-[E] Mount Air             ASCE 7-10 
SML Job No.: 471-13                                 page 11 of 13 
 

     
Starling Madison Lofquist, Inc.               Consulting Structural and Forensic Engineers 
                                                       

- 11 - 

Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 30 180 2:12‐6:12 30 170 2:12‐4:12 30

180 0:12‐6:12 35 170 0:12‐12:12 25 160 0:12‐6:12 30

170 0:12‐12:12 35 170 0:12‐6:12 30 150 0:12‐12:12 30

150 8:12‐12:12 40 160 0:12‐12:12 30 150 0:12‐6:12 35

NA NA NA 160 0:12‐6:12 35 130 0:12‐12:12 35

NA NA NA 140 0:12‐12:12 35 120 8:12‐12:12 40

NA NA NA 130 8:12‐12:12 40 NA NA NA

180 0:12‐12:12 55 180 0:12‐12:12 55 180 0:12‐12:12 50

180 8:12‐12:12 65 170 8:12‐12:12 60 180 0:12‐6:12 55

NA NA NA 150 8:12‐12:12 65 170 0:12‐12:12 55

NA NA NA NA NA NA 150 8:12‐12:12 60

NA NA NA NA NA NA 140 8:12‐12:12 65

180 8:12‐12:12 30 150 8:12‐12:12 30 140 8:12‐12:12 30

170 8:12‐12:12 35 140 8:12‐12:12 35 130 8:12‐12:12 35

150 0:12‐12:12 35 140 2:12‐12:12 40 120 0:12‐12:12 35

150 8:12‐12:12 40 130 0:12‐12:12 35 120 8:12‐12:12 40

NA NA NA 130 8:12‐12:12 40 NA NA NA

180 0:12‐12:12 55 180 8:12‐12:12 55 170 8:12‐12:12 55

180 8:12‐12:12 65 170 6:12‐12:12 60 150 8:12‐12:12 60

NA NA NA 170 8:12‐12:12 60 150 2:12‐12:12 55

NA NA NA 160 0:12‐12:12 55 140 8:12‐12:12 65

NA NA NA 150 8:12‐12:12 65 130 0:12‐12:12 55

180 8:12‐12:12 30 150 8:12‐12:12 30 140 8:12‐12:12 30

170 8:12‐12:12 35 140 8:12‐12:12 35 130 8:12‐12:12 35

150 8:12‐12:12 40 130 8:12‐12:12 40 120 8:12‐12:12 40

120 0:12‐12:12 35 NA NA NA NA NA NA

180 8:12‐12:12 65 180 8:12‐12:12 55 170 8:12‐12:12 55

150 0:12‐12:12 55 170 8:12‐12:12 60 150 8:12‐12:12 60

NA NA NA 150 8:12‐12:12 65 140 8:12‐12:12 65

NA NA NA 130 2:12‐12:12 55 120 2:12‐12:12 55

NA NA NA 120 0:12‐12:12 55 115 0:12‐12:12 55

Zone 1     

4 Mounts

Zone 1     

6 Mounts

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

Table 10.  Plywood Only Portrait (Maximum Panel Area = 21.0 sq. ft.)

Exposure B Exposure C Exposure D
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Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 90

NA NA NA NA NA NA NA NA NA

180 0:12‐12:12 113 180 0:12‐12:12 113 180 8:12‐12:12 113

NA NA NA NA NA NA 170 0:12‐12:12 113

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

180 0:12‐12:12 113 180 8:12‐12:12 113 180 8:12‐12:12 113

NA NA NA 150 0:12‐12:12 113 140 0:12‐12:12 113

180 0:12‐12:12 113 180 0:12‐12:12 113 180 8:12‐12:12 113

NA NA NA NA NA NA 170 0:12‐12:12 113

Maximum 

Design 

Criteria

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

Wind 

Speed 

(mph)

Roof 

Slope

Ground 

Snow (psf)

180 0:12‐12:12 70 180 0:12‐12:12 80 180 0:12‐12:12 80

180 0:12‐5:12 75 180 0:12‐5:12 85 180 0:12‐5:12 85

180 0:12‐4:12 85 180 0:12‐4:12 90 180 0:12‐4:12 90

180 0:12‐3:12 100 180 0:12‐3:12 100 180 0:12‐3:12 100

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

180 0:12‐12:12 70 180 8:12‐12:12 75 180 8:12‐12:12 75

180 0:12‐5:12 75 180 2:12‐4:12 85 160 0:12‐12:12 70

180 8:12‐12:12 75 170 0:12‐12:12 70 160 0:12‐5:12 75

180 0:12‐4:12 85 170 0:12‐5:12 75 160 0:12‐4:12 85

180 0:12‐3:12 100 170 0:12‐3:12 100 160 0:12‐3:12 100

180 0:12‐12:12 113 180 0:12‐12:12 113 180 0:12‐12:12 113

NA NA NA NA NA NA NA NA NA

180 8:12‐12:12 75 180 8:12‐12:12 75 180 8:12‐12:12 75

170 2:12‐12:12 70 140 0:12‐12:12 70 130 0:12‐12:12 70

170 2:12‐5:12 75 140 0:12‐5:12 75 130 0:12‐5:12 75

170 2:12‐4:12 85 140 0:12‐4:12 85 130 0:12‐4:12 85

160 0:12‐12:12 70 140 0:12‐3:12 100 130 0:12‐3:12 100

160 0:12‐5:12 75 NA NA NA NA NA NA

160 0:12‐4:12 85 NA NA NA NA NA NA

160 0:12‐3:12 100 NA NA NA NA NA NA

180 0:12‐12:12 113 180 8:12‐12:12 113 180 8:12‐12:12 113

NA NA NA 170 0:12‐12:12 113 160 2:12‐12:12 113

NA NA NA NA NA NA 150 0:12‐12:12 113

Zone 1     

4 Mounts

Zone 1     

6 Mounts

Zone 2     

4 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

Zone 2     

6 Mounts

Zone 3     

4 Mounts

Zone 3     

6 Mounts

Table 12.  Rafter Portrait (Maximum Panel Area = 21.0 sq. ft.)

Exposure B Exposure C Exposure D

Table 11.  Rafter Landscape (Maximum Panel Area = 21.0 sq. ft.)

Exposure B Exposure C Exposure D

Zone 1     

4 Mounts

Zone 2     

4 Mounts

 





T.
M

.
J.

L.
D

R
A

W
N

 B
Y

:
D

ES
IG

N
ED

 B
Y

:
7-

21
-1

5
47

1-
13

D
A

TE
:

JO
B 

N
O

:

52
24

 S
. 3

9t
h 

St
re

et
Ph

oe
ni

x,
 A

riz
on

a 
85

04
0

(6
02

) 
43

8-
25

00
fa

x.
 (

60
2)

 4
38

-2
50

5

St
ar

lin
g 

M
ad

is
on

 L
of

qu
is

t, 
In

c.

C
on

su
lti

ng
 S

tr
uc

tu
ra

l a
nd

Fo
re

ns
ic

 E
ng

in
ee

rs

R
O

O
F 

TE
C

H
R

T-
[E

] 
M

O
U

N
T 

A
IR

ST
R

U
C

TU
R

A
L 

A
N

A
LY

SI
S

R
O

O
F 

TE
C

H
, I

N
C

.
33

3 
H

 S
TR

EE
T,

 S
U

IT
E 

50
00

C
H

U
LA

 V
IS

TA
, C

A
 9

19
10

EX
H

IB
IT

 A
1 

O
F 

4



D
R

A
W

N
 B

Y
:

D
ES

IG
N

ED
 B

Y
:

D
A

TE
:

JO
B 

N
O

:

52
24

 S
. 3

9t
h 

St
re

et
Ph

oe
ni

x,
 A

riz
on

a 
85

04
0

(6
02

) 
43

8-
25

00
fa

x.
 (

60
2)

 4
38

-2
50

5

St
ar

lin
g 

M
ad

is
on

 L
of

qu
is

t, 
In

c.

C
on

su
lti

ng
 S

tr
uc

tu
ra

l a
nd

Fo
re

ns
ic

 E
ng

in
ee

rs

T.
M

.
J.

L.
7-

21
-1

5
47

1-
13

R
O

O
F 

TE
C

H
R

T-
[E

] 
M

O
U

N
T 

A
IR

ST
R

U
C

TU
R

A
L 

A
N

A
LY

SI
S

R
O

O
F 

TE
C

H
, I

N
C

.
33

3 
H

 S
TR

EE
T,

 S
U

IT
E 

50
00

C
H

U
LA

 V
IS

TA
, C

A
 9

19
10

EX
H

IB
IT

 A
2 

O
F 

4



T.
M

.
J.

L.
D

R
A

W
N

 B
Y

:
D

ES
IG

N
ED

 B
Y

:
7-

21
-1

5
47

1-
13

D
A

TE
:

JO
B 

N
O

:

52
24

 S
. 3

9t
h 

St
re

et
Ph

oe
ni

x,
 A

riz
on

a 
85

04
0

(6
02

) 
43

8-
25

00
fa

x.
 (

60
2)

 4
38

-2
50

5

St
ar

lin
g 

M
ad

is
on

 L
of

qu
is

t, 
In

c.

C
on

su
lti

ng
 S

tr
uc

tu
ra

l a
nd

Fo
re

ns
ic

 E
ng

in
ee

rs

R
O

O
F 

TE
C

H
R

T-
[E

] 
M

O
U

N
T 

A
IR

ST
R

U
C

TU
R

A
L 

A
N

A
LY

SI
S

R
O

O
F 

TE
C

H
, I

N
C

.
33

3 
H

 S
TR

EE
T,

 S
U

IT
E 

50
00

C
H

U
LA

 V
IS

TA
, C

A
 9

19
10

EX
H

IB
IT

 A
3 

O
F 

4



T.
M

.
J.

L.
D

R
A

W
N

 B
Y

:
D

ES
IG

N
ED

 B
Y

:
7-

21
-1

5
47

1-
13

D
A

TE
:

JO
B 

N
O

:

52
24

 S
. 3

9t
h 

St
re

et
Ph

oe
ni

x,
 A

riz
on

a 
85

04
0

(6
02

) 
43

8-
25

00
fa

x.
 (

60
2)

 4
38

-2
50

5

St
ar

lin
g 

M
ad

is
on

 L
of

qu
is

t, 
In

c.

C
on

su
lti

ng
 S

tr
uc

tu
ra

l a
nd

Fo
re

ns
ic

 E
ng

in
ee

rs

R
O

O
F 

TE
C

H
R

T-
[E

] 
M

O
U

N
T 

A
IR

ST
R

U
C

TU
R

A
L 

A
N

A
LY

SI
S

R
O

O
F 

TE
C

H
, I

N
C

.
33

3 
H

 S
TR

EE
T,

 S
U

IT
E 

50
00

C
H

U
LA

 V
IS

TA
, C

A
 9

19
10

EX
H

IB
IT

 A
4 

O
F 

4






