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ARRAY A
TILT=20º
AZIMUTH= 276º (W)

ARRAY B
TILT=20º
AZIMUTH= 96º (E)

PV STRING INVERTER #1
PV DISCONNECT

EXISTING ELECTRIC METER

FLAT

SOLAR MODULE
- TYP. SEE 2-1

ROOF MOUNTS
LOCATED AT CENTER

OF ROOF TRUSS - TYP.

WOOD TRUSSES/RAFTERS
LOCATION - INSTALLER
MUST VERIFY IN FIELD

A1.1

A1.14

A2.1 A2.13

B2.14

B3.1 B3.13

    OBS                       ROOF OBSTRUCTIONS

PV MODULES

TRUSSES OR RAFTERS

ROOF MOUNTS

ROOF SLOPE

XX.X
ARRAY #

STRING #
MODULE #

& RAIL

LEGEND & SYMBOLS

66.9"

39.4"

   SIL-TITAN
       340 NL

(60 CELL)

NOTES:
-INSTALL MID CLAMPS BETWEEN
MODULES AND ENDS CLAMPS AT THE
END OF EACH ROW OF MODULES.

-ALUMINUM RAILS SHOULD ALWAYS BE
SUPPORTED BY MORE THAN ONE
FOOTING ON BOTH SIDES OF THE
SPLICE.

UL 1703 CERTIFIED
PORTRAIT MAX. SURFACE LOAD: 119 psf
LANDSCAPE MAX. SURFACE LOAD: 50.13 psf
APPLIED WIND LOAD : 49.07 psf

RISK CATEGORY

ZONES

1

2r

2e

(PSF)
PRESSURES

SPAN (FT)
MAX.

CANTILEVER (IN)
MAX.

EXPOSURE CATEGORY
ROOF SLOPE (°)
ROOF TYPE

ULTIMATE WIND SPEED
NOMINAL WIND SPEED

mph
mph

PRESSURE ZONE:
MEAN ROOF HEIGHT:
PERIMETER WIDTH:
KD
KZT
KH
VELOCITY PRESSURE (q) = 0.60*0.00256* KHKZTKDV2

VELOCITY PRESSURE (ASD)
EXTERNAL PRESSURE COEFFICIENT  Z1
EXTERNAL PRESSURE COEFFICIENT  Z2e
EXTERNAL PRESSURE COEFFICIENT  Z2n

TOTAL ROOF AREA sq.-ft

sq.-ft
TOTAL MODULES:
TOTAL PHOTOVOLTAIC AREA:
WIND LOAD (PSF):
TOTAL WIND LOAD (LBS):
TOTAL ROOF MOUNTS:
TENSION FORCE PER MOUNT (LBS):

INTERNAL PRESSURE COEFFICIENT                 0.18

2n

3e
3r

EXTERNAL PRESSURE COEFFICIENT  Z2r
EXTERNAL PRESSURE COEFFICIENT  Z3e
EXTERNAL PRESSURE COEFFICIENT  Z3r

175
118

II
C
20

GABLED
1&2

12.93
4.0

0.85
1.0
0.85

15.43

3136.06
41

750.3
49.07

-36,817.22
185

199.01

33.64
33.64
49.07
49.07
49.07
58.33

4
2
2
2
2
2

-
-
-
-
-
-

'
'
'
'
'
'

16
8
8
8
8
8

"
"
"
"
"
"

0.7
0.7
0.7
0.7
0.7
0.7

-2.0
-2.0
-3.0
-3.0
-3.0
-3.6

WEIGHTED AVERAGE
WORST CASE MODULE:

ZONE   1:    0%
ZONE  2r: 100%

49.07(1.0) + 33.64(0.0) =49.07psf
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STRUCTURAL ROOF PLAN & PV MODULES LAYOUT1 N.T.S.

SOLAR MODULEROOF'S GENERAL NOTES:
1- CONTRACTOR/INSTALLER TO VERIFY ROOF CONDITIONS
FOR PROPER INSTALLATION OF THE PV SYSTEM.
2- CONTRACTOR/INSTALLER TO NOTIFY THE OWNER
IMMEDIATELY OF ANY ROOF DEFICIENCIES AND/OR REPAIR
REQUIRED TO INSTALL THE PV SYSTEM.
3- EOR DOES NOT ASSUME ANY RESPONSIBILITY FOR THE
INSTALLATION OF ANY PV SYSTEM ON DEFICIENT ROOFS.
4-CONTRACTOR/INSTALLER ASSUMES ALL RESPONSIBILITY TO
INSTALL AS PER MANUFACTURER STANDARDS.
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2X4 RAFTERS 24" O.C.

ASPHALT
SHINGLES

2'' CLEARANCE

TYP.

1/4" SS 18-8 BOLT
1/4" SS SERRATED FLANGE NUT

 <25% MODULE LENGTH TYP.

ATTACHMENT DIAGRAM 2 ROWS OF RAILS PER MODULE

CROSSRAIL END CLAMP 

SEALANT

L-FOOT

5/16" SS LAG BOLT
5/16" SS FENDER WASHER

K2 SYSTEMS
CROSS RAIL

RT MINI

NOTE:
SEAL BASE MOUNT TO EXISTING
ROOF UNDERLAYMENT WITH ROOF
SEALANT AND MEMBRANE

6" TYP.

"A"

"A"SEE DATA SHEET ABOVE

SHINGLE ROOF MOUNT DETAIL & DATA1 N.T.S.

SPAN TABLE FOR RT MINI ANCHORAGE SYSTEM

   DISTRIBUTED LOAD CALCULATIONS

PV MODULES & RACKING WEIGHT = (INDIVIDUAL MODULE WEIGHT
+ 3.5 LBS) * (MODULE QTY) = (44.5 LBS) * (41) = 1,824.5 LBS

PER SQUARE FEET (PSF) ARRAY LOAD = PV MODULES & RACKING
WEIGHT / TOTAL ARRAY AREA =1,824.5 LBS /750.3 SQFT

=2.43 PSF

HENCE, ROOF WILL CARRY THE ADDITIONAL SOLAR SYSTEM
LOAD

Lag Screw Installation Guidelines
1. Determine location for the Mount on roof by
drilling through the center of truss from bottom with
5/32" drill bit.
2. Mark mounting holes for Mount on
underlayment. Mounting holes should be centered
on the trusses.
3. Drill 15/64" pilot hole.
4. Apply sealant to bottom of Mount.
5. Place Mount over roof underlayment with holes
in roof.
6. Apply sealant to bottom of Mount, apply sealant
to lag screws and fasten Mount securely to
trusses.
7. Apply additional sealant to top assembly to be
sure all penetrations are sealed.

Notes: (1) Thread must be embedded in the side grain of a Trusses or other structural
member integral with the building structure.

(2) Lag Bolts must be located in the middle third of the structural member.
(3) These values are not valid for wet services.
(4) This table does not include shear capacities. If necessary, contact a local engineer to

specify lag bolt size with regard to shear forces.
(5) Install lag bolts with head ad washer flush to surface (no gap). Do nor over-torque.
(6) Withdrawal design values for lag screw connections shall be multiplied by applicable

adjustment factors if necessary. See table 10.3.1 in the American Wood Council NDS
for Wood Construction.

ASCE 7-16 Velocity Pressure

qz10 = 0.00256Kz Kzt Kd V2

Where:

qz10 = ASCE 7-16 velocity pressure evaluated at mean roof height (psf)
Kz = velocity pressure exposure coefficient
Kzt = topographic factor
Kd = wind directionality factor
V = basic wind speed (mph) from ASCE 7-16 maps referred to as ultimate wind
speed maps in 2020 FBC.

     As an example, for an array having an area of 158.04 sq.-ft., the total uplifting
(resultant) force acting on the array would be -39.1 psf x 158.04 sq. ft. = -6,179.364
lb. Knowing this resultant force, the design engineer can now determine the number
of attachment points and the size of the mounting hardware necessary to safely
carry this load.

Live Loads:

     Live loads associated with photovoltaic systems are usually assumed to be
distributed uniformly and are small, on the order of 4 psf or less.

Uni-Rac Specs. Lag pull-out (withdrawal) capacities (lbs)
in typical roof lumber (ASD)

STAINLESS STEEL Lag screw specifications

Specific

gravity per inch thread depth

5
16" shaft, *

Douglas Fir, Larch

Douglas Fir, South

Engelman Spruce, Lodgepole Pine
(MSR 1650 f & higher)

Hem, Fir, Redwood (close grain)

Hem, Fir (North)

Southern Pine

Spruce, Pine, Fir

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

Sources: American Wood Council, NDS 2005, Table 11.2A, 11.3A.
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Spruce, Pine, Per inch Thread Depth 266lbs
SS Lag Bolt 5/16" x 4" Min. Thread Depth 0'-3"

Wood Strength x Thread Depth = Pull Out Strength
266 lbs. x 3 in = 798 lbs.

Allowable Pull Out Strength per Lag Bolt 798 lbs.
Max. Pull Out Strength Required per Lag Bolt 199.01

Lag Bolt Pull Out Strength Safety Factor 4.0

LAG BOLT PULL OUT CALCULATIONS

EQ. EQ.
CL

EXIST. 2X WD.
TRUSSES OR
RAFTERS

SECTION "A-A"

FLASHING

LAG BOLT

N.T.S.

PLACE BOLT
AT C.L. OF
TRUSS OR
RAFTER
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