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Developed by Barry Jacobson, PhD, PE, CV  (license #s PE51402 and CVC56761) 

October 16, 2024 
Project:  Fort White Hardware Solar 

Address: 13014 NW 174th Ave, Alachua, FL  

 
The building has a gabled metal roofs on purlins.  The southern facing section of the building has 1x4-

inch nominal purlins on 36-inch centers on ½-inch plywood decking and a 2:12 roof slope.  The northern 

facing section of the building has 1x4-inch nominal purlins on 24-inch centers on ½-inch plywood 

decking and a 4:12 roof slope.  The purlins are nailed to the plywood decking using ring-shanked nails on 
6 to 10-inch centers.  The eastern facing section of the building has 2x4-inch nominal purlins on 24-inch 

centers and a 2:12 and 4:12 roof slopes.  The “Components & Cladding” analysis was used.  The results 

were the same for all roof section analyses. 
 

The following roof attachment spacings and roof zone will result in the calculated uplift values using the 

components and cladding method of ASCE7-16.  

 
Table 1.  All roof sections  

Roof 

Zone 

Max 

Force 

(psf) 

Attachment 

Spacing (in) 

# Rails per 

Module 

Module Area 

per 

Attachment 

Uplift 

(lb) 

1/2e 28.99 48 2 11.4 331 

2n/2r/
3e 

37.57 48 2 11.4 429 

3r 44.74 48 2 11.4 511 

 

For the southern and northern facing roof sections, roof zone #3e and 3r are 5.4 ft x 5.4 ft squares at the 

corners of the roof.  Roof zone #2n, 2r, and 2e are the areas within 5.4 ft the edges that are not within 
zone #3.  Roof zone #1 is the interior area of the roof that is not within zones #2 and #3.  For the eastern 

roof sections, roof zone #3e and 3r are 4.2 ft x 4.2 ft squares at the corners of the roof.  Roof zone #2n, 2r, 

and 2e are the areas within 4.2 ft the edges that are not within zone #3s.  Roof zone #1 is the interior area 
of the roof that is not within zones #2s and #3s. 
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For the eastern facing roof section, each S-5 Solar Foot is attached to the 2x4-inch purlin using four ¼-
inch x 2.5-inch screws.  S-5 provided test result have a 518.0 lbs allowable vertical load using four 1/4-14 

Type 17-AB Milled Point ‒ 1-1/2” length screws using a safety factor of 3. 

 
For the southern and northern facing roof section, each S-5 Solar Foot is attached to the 1x4-inch purlin 

and ½-inch plywood decking using four ¼-inch x 1.5-inch screws.  Using the lag pull-out capacity factors 

from Uniform Building Code; American Wood Council, a 531.7 lbs allowable vertical loading was 

calculated for four 1/4-14 Type 17-AB Milled Point ‒ 1-1/2” length screws using a safety factor of 3.  To 

verify the validity of this methodology, the allowable loading for the eastern facing section was also 

calculated using this method.  The results of this method were 554.3 lbs, which is similar to the S-5 

allowable loading of 518.0 lbs based on test results 
 

The modules shall not be cantilevered more than the maximum allowable cantilever provided by the rail 

manufacturer (see Table 2) and half the allowable support spacing for that zone (see Table 1). 
 

Installation Requirements 

 
For all roof sections, use four 1/4-14 or 1/4-10 1-1/2” length screws (3/8" HWH).  

 

If IronRidge or TRA Snow & Sun rails are used, install attachment feet at most 72-inches apart.  
Additional manufacturers may be used with written confirmation from the engineer of record. 

 

Attachments between solar modules and racks must be no more than 25% of the solar module length from 
the end of the modules with the modules mounted portrait.  They may be as close to the end as the 

clamps allow. 
 

Solar modules shall not be cantilevered on the rail past the last roof attachment support more than 24-
inches in zone 1, 16-inches in zone 2, and 8-inches in zone 3. 

 

Splice joints shall be placed on the rails in accordance with the following requirements: 
 

 Splice Joint Placement 

Zone Cantilever End Span* Interior Span 

#1 No Splice >= 32.0 in No Restriction 

#2 No Splice >= 21.3 in No Restriction 

#3 No Splice >= 10.7 in No Restriction 

   *Distance from last support towards interior 

 

For angled solar panels (see Figure 1), install legs using Unistrut P1000 or equivalent aluminum channel 
(1 5/8” x 1 5/8” C-channel).  Channel can be solid or perforated.  Legs are installed at the same 

spacing as detailed above for other roof attachments.  Cross-brace legs using Unistrut P1000 or 

Unirac SolarMount rails or equivalent.  Cross-bracing must be installed at both ends of the row and at 
least every fifth leg.  Support legs must be installed at an angle between vertical to the ground and 

perpendicular to the solar modules. 
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Table 2. Lag pull-out (withdrawal) capacities (lbs) in typical roof truss lumber 

 
Specific 
Gravity 

Lag Screw Specifications 

1/4" shaft,  

per 1" thread 
depth 

5/16" shaft, 
per 1" thread depth 

3/8" shaft, 

 per 1" thread 
depth 

Douglas Fir, Larch 0.5 225 266 304 

Douglas Fir, South 0.46 199 235 269 
Engelmann Spruce, Lodgepole Pine 

(MSR 1650 f & higher) 0.46 199 235 269 

Hem, Fir 0.43 179 212 243 
Hem, Fir (North) 0.46 199 235 269 

Southern Pine 0.55 260 307 352 

Spruce, Pine, Fir 0.42 173 205 235 

Spruce, Pine, Fir (E of 2 million psi 
and higher grades of MSR and MEL) 0.5 225 266 304 

 

Sources: Uniform Building Code; American Wood Council. 
Notes: (1) Thread must be embedded in a rafter or other structural roof member. 

(2) Pull-out values incorporate a 1.6 safety factor recommended by the American Wood Council. 

(3) See UBC for required edge distances. 

(4) W = 1800*G^1.5*D^0.75  where G = specific gravity and D = shaft diameter in inches 
 

 
Table 3.  Max allowable length for FL 130 mph at 25-degress based for the XR100 rail based on the “Structural 

Certification and Span Tables for IronRidge Flush Mount System” provided by IronRidge for Florida  

Roof Zone Max Span 
Max 
cantilever 

1/2e 123” 36.0” 

2n/2r/3e 96” 36.0” 

3r 85” 34.0” 

 

 
 

 
Figure 1.  Angled bracing 

 


