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August	30,	2013	
	
Racworth Company, LTD. 
Rm 302, Bldg 2  
No 2966, Jinke Rd. 
Zhangjiang, Pudong, Shanghai, P.R. China 
Attn: Wen Qiang, CEO 
 
RE:  LI Shingle PV Panel Mounting System Evaluation 
	
To	whom	it	may	concern:	
	
Per	your	request,	Moment	Structural	Engineering	Group	has	performed	a	comprehensive	structural	
analysis	of	the	Racworth	LI	Shingle	Solar	PV	Mounting	System	for	typical	installations	in	the	State	of	
New	Jersey.			When	installed	per	the	conditions	and	design	criteria	described	herein,	the	LI	Shingle	
Solar	PV	Mounting	System	is	compliant	with	the	sections	of	the	design	reference	documents	noted	
below.		
	
	 Design	Reference	Documents	

o 2009	International	Building	Code	‐	New	Jersey	Edition	
o ASCE/SEI	7‐05	–	Minimum	Design	Loads	for	Buildings	and	Other	Structures	
o 2005	Aluminum	Design	Manual,	by	the	Aluminum	Association	
o NDS	2005	–	National	Design	Specification	for	Wood	Construction,	by	AF&PA	
o Section	and	materials	data	provided	by	Racworth		

 Rail	section	properties	appear	in	Table	10	of	this	report	
	

Overview	
The	LI	Shingle	PV‐panel	roof	mounting	system	consists	of	support	rails,	module	clamps,	
attachments,	and	fasteners	spanning	between	points	of	attachment	on	an	existing	roof	structure.		
Attachment	of	the	LI	Shingle	Mounting	System	to	the	existing	roof	structure	shall	be	the	
responsibility	of	the	installer,	and	should	be	analyzed	by	a	registered	design	professional	where	
required	by	the	local	authority	having	jurisdiction.		
	
	
Methods	&	Design	Parameters	
Applicable	combinations	of	dead,	wind,	and	snow	loads	were	evaluated	in	accordance	with	current	
code	requirements	to	determine	allowable	rail	span	lengths,	based	on	assumptions	of	single‐span	
conditions	and	allowable	deflection	of	L/120.		Typical	anchorage	conditions	using	5/16”	diameter,	
3.0”	long	stainless	steel	lag	screws	have	been	included	in	this	analysis.	
	
Design	wind	pressures	were	determined	using	Components	and	Cladding	calculations	per	Chapter	
6	of	ASCE	7‐05,	using	the	loading	parameters	listed	below.		Configurations	not	conforming	to	these	
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parameters	 will	 require	 additional	 analysis.	 	 Calculation	 of	 applicable	 roof	 snow	 load	 should	 be	
based	 upon	 ground	 snow	 load	 maps	 and	 equations	 and	 factors	 of	 ASCE	 7‐05,	 Chapter	 7	 and	
applicable	sections	of	the	2009	IBC	/	NJ	edition.		For	designated	Case	Study	areas	noted	in	the	2009	
International	Building	Code	‐	New	Jersey	Edition,	refer	to	local	jurisdiction	requirements	for	snow	
and	wind	 load	determination.	 	 Seismic	 criteria	were	not	 considered	per	provisions	of	ASCE	7‐05	
Section	13.1.4.			
	

Loading	Parameters:	
o Ground	snow	load:	Varies	
o Design	3‐second	gust	wind	speed	(V)	=	85‐150	mph	
o Building	roof	mean	height:	60	ft.	or	less	
o Roof	wind	pressure	region:	Zone	1	‐	Zone	3		
o Structural	occupancy	category:	II	
o Wind	exposure:		B,	C,	D	
o Panel	orientation:	Portrait	or	Landscape	
o Panel	installation	angle:	Flush	with	roof	slope	
o Roof	slope	(θ):	Varies	

	

Design	Results	
The	 allowable	 span	 lengths	 of	 the	 system	 are	 principally	 controlled	 by	 applicable	 wind	 (speed,	
exposure,	pressure	zone)	and	snow	loads	to	the	structure.	Refer	to	the	LI	Shingle	span	tables	in	the	
appendix	 to	 this	 document	 for	 recommended	 rail	 configurations	based	on	 combinations	of	 these	
loading	parameters.			
	
	
Installation	Notes	
The	following	guidelines	apply	to	all	installations	using	the	LI	Shingle	product	line:	

 Tables	assume	two	independent	support	rails	per	panel,	with	panels	in	portrait	orientation.	
 Lag	screws	used	for	 fastening	to	wood‐framed	structures	shall	be	threaded	a	minimum	of	

2/3	their	length	and	installed	per	the	NDS	2005	and	standards	of	construction	practice.	
 Maximum	 end	 cantilever	 of	 aluminum	 support	 rail	 shall	 not	 exceed	 one‐third	 (1/3)	 of	

allowable	span	in	the	roof	wind	pressure	zone	of	the	cantilever.	
 Rails	shall	be	continuous	(not	spliced)	over	a	minimum	of	two	supports.	
 Installation	over	roof	overhangs	or	within	10”	of	any	roof	edge	is	not	advised.	
 Observe	all	local	jurisdictional	requirements	regarding	roof	setback	requirements.	
 Consult	Racworth	for	engineering	support	regarding	any	installation	not	conforming	to	the	

design	parameters	listed	herein.	
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Notes:	

Refer	to	the	2009	IBC	and/or	applicable	amendments	for	determination	of	applicable	wind	speeds	and	ground	snow	

loads.		Wind	loading	based	on	equations	of	factors	of	ASCE	7‐05,	Chapter	6.		Calculation	of	roof	snow	load	should	be	

based	upon	equations	and	factors	of	ASCE	7‐05,	Chapter	7.			These	span	tables	limited	to	installations	at	Category	II	

structures	with	roof	mean	height	(h)	≤	60	ft.	

	

Anchorage	calculations	based	on	3.0”	long,	5/16”	diameter	stainless	steel	lag	screws	with	embedment	into	existing	

Douglas	Fir	roof	framing	(SG=0.50).			Underlined	values	denote	rail	spans	that	may	exceed	lag	screw	capacity	for	some	

anchorage	conditions.		Contact	Racworth	for	engineering	support.	

Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 79 72 57 48 42 38

90 LI40 75 71 57 48 42 38

100 LI40 70 65 56 48 42 38

110 LI40 64 59 55 48 42 38

120 LI40 59 55 52 47 42 38

130 LI40 54 51 49 46 41 38

140 LI40 50 48 46 44 41 37

150 LI40 47 45 43 42 40 37

85 LI40 64 59 56 48 42 38

90 LI40 60 56 53 48 42 38

100 LI40 54 51 49 47 42 38

110 LI40 49 47 45 43 42 38

120 LI40 45 43 42 40 39 38

130 LI40 41 40 39 38 37 36

140 LI40 38 37 36 35 35 34

150 LI40 36 35 34 33 33 32

85 LI40 52 49 47 45 42 38
90 LI40 49 47 45 43 42 38

100 LI40 44 42 41 40 38 37

110 LI40 40 39 38 37 36 35

120 LI40 37 36 35 34 33 32

130 LI40 34 33 32 32 31 30

140 LI40 31 31 30 30 29 29

150 LI40 29 29 28 28 27 27
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Table 1: Maximum Span Length (in.) ‐ Wind Exposure B Condition
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 71 66 56 48 42 38

90 LI40 68 63 56 48 42 38

100 LI40 61 57 54 47 42 38

110 LI40 55 52 50 46 42 38

120 LI40 51 48 46 44 41 38

130 LI40 47 45 43 42 40 37

140 LI40 43 42 40 39 38 36

150 LI40 40 39 38 37 36 35

85 LI40 55 52 50 47 42 38

90 LI40 52 50 47 45 42 38

100 LI40 47 45 43 42 40 38

110 LI40 43 41 40 39 37 36

120 LI40 39 38 37 36 35 34

130 LI40 36 35 34 33 33 32

140 LI40 33 33 32 31 31 30

150 LI40 31 30 30 29 29 28

85 LI40 45 43 42 40 39 38

90 LI40 42 41 40 38 37 36

100 LI40 38 37 36 35 34 33

110 LI40 35 34 33 32 32 31

120 LI40 32 31 30 30 29 29

130 LI40 29 29 28 28 27 27

140 LI40 27 27 26 26 26 25

150 LI40 25 25 25 24 24 24
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Table 2: Maximum Span Length (in.) ‐ Wind Exposure C Condition

Design 

Wind Speed, 

V (mph)

Roof Snow Load (psf)
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 67 62 55 48 42 38

90 LI40 63 59 55 47 42 38

100 LI40 57 53 51 46 42 38

110 LI40 51 49 47 45 41 38

120 LI40 47 45 43 42 40 37

130 LI40 43 42 40 39 38 36

140 LI40 40 39 38 37 36 35

150 LI40 38 36 36 35 34 33

85 LI40 51 49 47 45 42 38

90 LI40 49 46 45 43 41 38

100 LI40 44 42 41 39 38 37

110 LI40 40 38 37 36 35 34

120 LI40 36 35 34 34 33 32

130 LI40 33 33 32 31 31 30

140 LI40 31 30 30 29 29 28

150 LI40 29 28 28 27 27 27

85 LI40 42 40 39 38 37 36

90 LI40 39 38 37 36 35 34

100 LI40 35 35 34 33 32 32

110 LI40 32 31 31 30 30 29

120 LI40 29 29 28 28 27 27

130 LI40 27 27 26 26 26 25

140 LI40 25 25 24 24 24 24

150 LI40 23 23 23 23 22 22
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Table 3: Maximum Span Length (in.) ‐ Wind Exposure D Condition

Design 

Wind Speed, 

V (mph)

Roof Snow Load (psf)
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 78 53 41 35 31 28

90 LI40 74 52 41 35 31 28

100 LI40 68 51 41 35 31 28

110 LI40 62 49 40 34 30 28

120 LI40 58 46 39 34 30 27

130 LI40 54 44 39 33 30 27

140 LI40 50 42 37 33 29 27

150 LI40 47 40 36 33 30 27

85 LI40 61 48 41 35 31 28

90 LI40 58 47 40 35 31 28

100 LI40 53 44 38 34 31 28

110 LI40 48 41 36 33 30 28

120 LI40 45 39 35 32 29 27

130 LI40 41 37 33 30 28 27

140 LI40 38 34 32 29 27 26

150 LI40 36 33 30 28 26 25

85 LI40 51 43 38 34 31 28

90 LI40 49 41 37 33 30 28

100 LI40 44 38 34 31 29 27

110 LI40 40 36 32 30 28 26

120 LI40 37 33 31 29 27 25

130 LI40 34 31 29 27 26 24

140 LI40 32 29 27 26 25 23

150 LI40 30 28 26 25 24 23

Design 
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Table 4: Maximum Span Length (in.) ‐ Wind Exposure B Condition
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 69 51 41 35 31 28

90 LI40 66 50 40 34 31 28

100 LI40 60 48 40 34 30 27

110 LI40 55 45 39 33 30 27

120 LI40 51 43 37 33 29 27

130 LI40 47 40 36 32 29 27

140 LI40 44 38 34 31 29 26

150 LI40 41 36 33 30 28 27

85 LI40 54 44 39 35 31 28

90 LI40 51 43 38 34 31 28

100 LI40 46 40 35 32 30 27

110 LI40 42 37 34 31 29 27

120 LI40 39 35 32 29 28 26

130 LI40 36 33 30 28 26 25

140 LI40 33 31 29 27 25 24

150 LI40 31 29 27 26 24 23

85 LI40 45 39 35 32 29 28

90 LI40 42 37 34 31 29 27

100 LI40 38 34 32 29 27 26

110 LI40 35 32 30 28 26 25

120 LI40 32 30 28 26 25 24

130 LI40 30 28 26 25 24 23

140 LI40 28 26 25 23 22 22

150 LI40 26 24 23 22 21 21

Table 5: Maximum Span Length (in.) ‐ Wind Exposure C Condition

Design 

Wind Speed, 
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 65 50 40 34 30 28

90 LI40 62 49 40 34 30 28

100 LI40 56 46 39 34 30 27

110 LI40 51 43 38 33 30 27

120 LI40 47 41 36 32 29 27

130 LI40 44 38 34 31 29 26

140 LI40 41 36 33 30 28 26

150 LI40 38 34 31 29 27 26

85 LI40 50 42 37 34 30 28

90 LI40 48 41 36 33 30 28

100 LI40 43 38 34 31 29 27

110 LI40 39 35 32 30 28 26

120 LI40 36 33 30 28 27 25

130 LI40 34 31 29 27 25 24

140 LI40 31 29 27 26 24 23

150 LI40 29 27 26 24 23 22

85 LI40 42 37 33 31 29 27

90 LI40 40 35 32 30 28 26

100 LI40 36 33 30 28 26 25

110 LI40 33 30 28 26 25 24

120 LI40 30 28 26 25 24 23

130 LI40 28 26 25 24 23 22

140 LI40 26 24 23 22 21 21

150 LI40 24 23 22 21 20 20

Table 6: Maximum Span Length (in.) ‐ Wind Exposure D Condition
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 68 46 36 31 27 25

90 LI40 65 46 36 31 27 25

100 LI40 62 45 36 31 27 25

110 LI40 57 43 35 30 27 24

120 LI40 53 41 34 30 26 24

130 LI40 50 40 33 29 26 24

140 LI40 47 38 33 29 26 24

150 LI40 44 37 32 28 25 23

85 LI40 67 46 36 31 27 25

90 LI40 64 46 36 31 27 25

100 LI40 59 44 36 31 27 25

110 LI40 54 42 35 30 27 24

120 LI40 50 40 34 30 26 24

130 LI40 47 38 33 29 26 24

140 LI40 44 37 32 29 26 24

150 LI40 41 35 31 28 25 23

85 LI40 67 46 36 31 27 25

90 LI40 64 46 36 31 27 25

100 LI40 59 44 36 31 27 25

110 LI40 54 42 35 30 27 24

120 LI40 50 40 34 30 26 24

130 LI40 47 38 33 29 26 24

140 LI40 44 37 32 29 26 24

150 LI40 41 35 31 28 25 23
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Table 7: Maximum Span Length (in.) ‐ Wind Exposure B Condition

Design 

Wind Speed, 

V (mph)

Roof Snow Load (psf)
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 62 45 36 31 27 25

90 LI40 59 44 35 30 27 24

100 LI40 56 43 35 30 27 24

110 LI40 51 40 34 29 26 24

120 LI40 47 39 33 29 26 24

130 LI40 44 37 32 28 25 23

140 LI40 41 35 31 28 25 23

150 LI40 39 33 30 27 25 23

85 LI40 60 44 36 31 27 25

90 LI40 57 43 35 30 27 24

100 LI40 52 41 35 30 27 24

110 LI40 48 39 33 29 26 24

120 LI40 44 37 32 29 26 24

130 LI40 41 35 31 28 25 23

140 LI40 38 33 30 27 25 23

150 LI40 36 32 28 26 24 23

85 LI40 60 44 36 31 27 25

90 LI40 57 43 35 30 27 24

100 LI40 52 41 35 30 27 24

110 LI40 48 39 33 29 26 24

120 LI40 44 37 32 29 26 24

130 LI40 41 35 31 28 25 23

140 LI40 38 33 30 27 25 23

150 LI40 36 32 28 26 24 23
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Table 8: Maximum Span Length (in.) ‐ Wind Exposure C Condition

Design 

Wind Speed, 

V (mph)

Roof Snow Load (psf)
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Exposure

Rail  Type

0 10 20 30 40 50

85 LI40 59 44 35 30 27 24

90 LI40 56 43 35 30 27 24

100 LI40 52 41 34 30 26 24

110 LI40 48 39 33 29 26 24

120 LI40 44 37 32 28 25 23

130 LI40 41 35 31 28 25 23

140 LI40 39 33 30 27 25 23

150 LI40 36 32 29 26 24 22

85 LI40 56 43 35 30 27 24

90 LI40 54 42 35 30 27 24

100 LI40 49 39 34 30 26 24

110 LI40 45 37 32 29 26 24

120 LI40 41 35 31 28 25 23

130 LI40 38 33 30 27 25 23

140 LI40 36 32 28 26 24 23

150 LI40 34 30 27 25 23 22

85 LI40 56 43 35 30 27 24

90 LI40 54 42 35 30 27 24

100 LI40 49 39 34 30 26 24

110 LI40 45 37 32 29 26 24

120 LI40 41 35 31 28 25 23

130 LI40 38 33 30 27 25 23

140 LI40 36 32 28 26 24 23

150 LI40 34 30 27 25 23 22
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Table 9: Maximum Span Length (in.) ‐ Wind Exposure D Condition

Design 

Wind Speed, 

V (mph)

Roof Snow Load (psf)
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LI40 (unit)

Cross  Sectional  Area (A) 0.3857 (in
2
)

Moments  of Interia:

Principal  (Ix) 0.2534 (in
4
)

Secondary (Iy) 0.0386 (in
4
)

Section Modulii:

Principal  (Sx) 0.3219 (in
3
)

Secondary (Sy) 0.0796 (in
3
)

Material: AL 6063‐T5

Table 10: Support Rail Section Properties






