
peemail@pewebsite.com
 http://www.pewebsite.com

8/13/2020

RE: Structural Certification for Installation of Residential Solar

2019 California Building Code (ASCE 7-16)
Risk category II Wind Load (component and Cladding)
Roof Dead Load Dr 10 psf V 96 mph
PV Dead Load DPV 3 psf Exposure B
Roof Live Load Lr 20 psf
Ground Snow S 0 psf

If you have any questions on the above, please do not hesitate to call.

Sincerely,

Professional Structural 
Engineer of Record, 
Phone Number
Email Address

       Installer Name: Street Address, City, State, Zip Code

Attn: To Whom It May Concern

This Letter is for the existing roof framing which supports the new flush mount PV modules as well as the 
attachment of the PV system to existing roof framing.  From the field observation report, the roof is made of 
composite shingle roofing  supported by 2x6 timber rafters. The slope of the roof was approximated to be 
20 degrees.

Contractor shall verify that existing framing is consistent with the described above before install. Should 
they find any discrepancies, a written approval from SEOR is mandatory before proceeding with install. 
Capacity calculations were done in accordance with applicable building codes.
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Structural Letter for PV Installation

Date: 8/13/2020
Job Address: Street Address  

 City, State, Zip
Job Name:  PV Job   

Job Number:  2008133 
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Engineering Calculations Summary
Code 2019 California Building Code (ASCE 7-16)
Risk category II
Roof Dead Load Dr 10 psf
PV Dead Load DPV 3 psf
Roof Live Load Lr 20 psf
Ground Snow S 0 psf
Wind Load (component and Cladding)

V 96 mph
Exposure B

References
2 AISI

This Letter is for the existing roof framing which supports the new PV modules as well as the attachment of the 
PV system to existing roof framing. All PV mounting equipment shall be designed and installed per 
manufacturer's approved installation specifications. 

Professional Engineer 
Letterhead

peemail@pewebsite.com
 http://www.pewebsite.com

Sincerely,

Professional Structural 
Engineer of Record, 
Phone Number
Email Address



Wind Load Cont.

96 mph ASCE 7-16 Figure 26.5-1B
B

1.0 ASCE 7-16 Sec 26.8.2
0.65 ASCE 7-16 Table 26.10-1

0.85 ASCE 7-16 Table 26.6-1

0.98 ASCE 7-16 Table 26.9-1

12.73 psf

20  Degrees

1.5 Conservatively assuming all exposed

0.8 conservatively assuming 10 ft2 effective area

Uplift (W) Zone(1') Zone(1) Zone(2) Zone(3)

Fig. 30-3-2 GCp= -0.9 -1.4 -1.9 -2.4

Eq. 29.4-7 P=qh(GCp)(γE)(γa)= -13.75 -21.39 -29.03 -36.67

GCp= 0.3 Figure 30.3-2

P=qh(GCp)(γE)(γa)= 3.44 Equation 29.4-7

Rafter Attachments: 0.6D+0.6W (CD=1.6) 

ProteaBracket Connection
Attachement max. spacing= 24 ft
Ultimate Withdrawl Value= 1098 lbs Manufacturer Test

Safety Factor= 3 in 24ga Assumed

Allowable Capacity with = 366 lb
Zone Trib Width Area (ft) Uplift (lbs) Down (lbs)

Zone(1') 4 11.0 99.5 70.8
Zone(1) 4 11.0 144.9 70.8
Zone(2) 4 11.0 190.3 70.8
Zone(3) 4 11.0 235.7 70.8

Conservative Max= 235.7 < 366
CONNECTION IS OK

2. Embedment is measured from the top of the framing member to the tapered tip of a lag screw.
Embedment in sheading or other material does not count.

II
V=

Exposure =

1. Pv seismic dead weight is negligible to result in significant seismic uplift, therefore the wind uplift
governs

γE=

γa=

 KZt =

qh= 0.00256KzKztKdKeV2=

Pitch =

Risk Category =

KZ =

Kd =

Ke =
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Load Resisting System_Pitched Roof
Roof Framing Rafters

Lr = 20 psf
Dr = 10 psf

(New) PvDL = 3 psf
Dr+PvDL= 13.0 psf < Dr+Lr= 30 psf OK

Note: Proposed loading will add less than 5% of the existing loads.
Infact, It will result in less loading for the framing given that area occupied by solar
will not carry live load.

Siesmic Loads Check
Roof Dead Load 10 psf 
% or Roof with Pv 50%
Dpv and Racking 3 psf
Averarage Total Dead Load 11.5 psf
Increase in Dead Load 7.5% OK 

The increase in seismic Dead weight as a result of the solar system is less than 10% of the existing structure and 
therefore no further seismic analysis is required.

Professional Engineer 
Letterhead

peemail@pewebsite.com
 http://www.pewebsite.com
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SOLARIA POWER XT-370R-PD

ENPHASE IQ7PLUS-72-2-US

ROOF

CITY OF GLOUCESTER

(    )16

CONTRACTOR:

STRUCTURAL DETAILS

STRUCTURAL NOTES: ATTACHMENT DETAILS - 1: SCALE - NTS

REVISION HISTORY
REV DESCRIPTION DRW DATE

0 DRAFT REVIEW DG 09-28-20
1
2
3
4
5
6
7

SNO. SITE DETAILS
1 FRAMING TYPE SITE BUILT
2 FRAMING SIZE 2X6

3 FRAMING SPACING 24 IN. O.C

4 ROOF SLOPE 36°

5 FASTENERS PER
ATTACHMENT 1

6 FASTENER SIZE 5/16"

7 EMBEDMENT
DEPTH 2.5" IN. (MIN.)

SNO. WEIGHT CALCULATIONS

1 TOTAL SYSTEM WEIGHT (LBS) 862

2 TOTAL # OF ATTACHMENTS 34

3 WEIGHT PER ATTACHMENT (LBS) 25.36

4 UNDER 45 LBS YES

5
WEIGHT PER SQUARE FOOT

(LBS/SQ.FT.) 2.77

6 UNDER 5 LBS/SQ.FT YES

SNO. SOLAR MODULE SPECS

1 MODULE TYPE SOLARIA POWER XT-370R-PD
2 MODULE WEIGHT (LBS.) 46
3 MODULE AREA (SQ.FT) 19.46
4 MODULE IN ARRAY 16
5 TOTAL MODULE WEIGHT (LBS.) 736
6 TOTAL MODULE AREA (SQ.FT.) 311

SNO. MOUNTING SYSTEM

1 MOUNTING TYPE  IRONRIDGE FLASHFOOT 2

2 MOUNTING WEIGHT PER MODULE (LBS.) 7.89

3 TOTAL MOUNTING WEIGHT (LBS.) 126

4 MAX. ATTACHMENT POINT SPACING 48 IN.

5 MAX RAIL OVERHANG 24 IN.

ATTACHMENT DETAILS - 2: SCALE - NTS

PV- 3.0
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MOUNTING PLANE

DETAILS

REVISION HISTORY
REV DESCRIPTION DRW DATE

0 DRAFT REVIEW DG 09-28-20
1
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6
3

.
8

2
"

43.9"

SOLARIA POWER

XT-360 (360W)

MODULES

LEGEND

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- RAFTERS

MOUNTING PLANE : SCALE - 3/16" = 1'-0"

4' TYP.

PV- 3.1

ARRAY AZIMUTH

145 DEGREE

MP-01

2X6 SITE BUILT

@24" O.C.

7"

29'-10"

7"

8"

10'-9"

8"

31'

12'
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