Span Tables
EEm

Design Criteria for Span Tables:

Valuesin the maximumallowablerail spantablesprovidedhereinare subjectto the followinggeneralcriteriaand additionalcriteriashownon individualspantablessheets.Valuesin
span tables are based on the same engineering methodology and calculation algorithms used for U-Builder and are provided here for reference.

Building Assumptions
MHHHHHH72ROT RUNDHARY t HO9¢ qUNYI ! aHf f
MHHHHHH~WD¢ UHAYYnHcWRN6EgqaHOMHN q
MWHHHHHHAYYnHARqHG6aHM pnP-
MHHHHHHERqQUHEGOGW2c¢c¢qRYUaHMHNq

Wind Design Assumptions
MHHHHHHI ROT HGY¢T t Het 3T Hel WHA¢t DT HYUH E9EHTpPp==ZHEIJHIOHZ ®OMIOMN
HHHHHHE#+GYt 2l DH9C¢qUNYI ! H7AH9 AHYI H?H
HHHHHH7 ¢t RAHI RUT HEGIWT HI HOMHT HNYMHUG G6
HHHHHHXx J2WJdHqWl | ¢ ROUIOHNYGYNI ¢ GERAHNEHqY! AHt AqHI HNIOM
HHHHHH EHI HNIOMHNn Yl HAf Oqldl RYI Kk Ht G¢ Ut AH’ EHI HNIOPHNnY!l HhE$+#GYt WT k Ht Ge Ut Hel E9EF

S X X =

Snow Design Assumptions
MHHHHHH] | Y2 Ul HEUYs Hx Y¢T HI HMp NMMHGH n
MHHHHHHE+GYt 2| DH[ ¢HqVYI HEYUnnRARWUqt HYNnHA¢I qR¢GlG! HE+#GYt DT HARYUT RqRYU
MHHHHHHRNG Il G¢aH[ ¢HaqYIl HI HNIOM
MHHHHHHADt edqt HA¢H DT HYUHe URNYI GHt OYsHaVYcel

Seismic Design Assumptions
MWHHHHHHMIO=pt HEGUHGq! ¢ G HARNt GY Ut WH HHEIDGWI ¢ qRYU
v H gH1RE ahdE3 with Sds = 1, 2.4 respectively per criteria shown on individual span tables sheets.
nHHHEIPBE&EL =0.6
MWHHHHHHEWRt G RHHt RqUHHEGCE t H?

Array Assumptions

MHHHHHH~YT 20 W0HYI RODUqec qRYUH¢ UT HAG¢ROGHT RI DAqRYUHGUI HHI RqUIlI R¢Ht 6 Ys UHYUHRUT R2R
HHHHHH~c¢*RGa2aOGHAGYT 20 DHT RGVUL RYUt HYNHMNMION®WH+HZ TwHby NOHE KON qAHMNTIIOZPHGHI b HE U
HHHHHH~RURG2OHT Rt q¢ URHIDHHALD Qs WWUHGAGYT 20G 13t HEUT HI YYNHUT DIUHRY HEqHOWEt qHas RAIJHG
HHHHHH~YT 2010t HEl JHGE! ¢GaWaGHgqVYHI YYnHt 21l n¢BIHEUT HI ¢+ ROG2OHGIURNEQHECHY2IJHI YYn
HHHHHH] ¢ Gt HAWqgs DIJUHG YT 20 UHI Yst HEUT HAYO2 Ut HRt HMIOZPwHRUHQYHN®BHT DGUIUT RUNHY
HHHHHHRNGSIJHG Yt qHI 13t ql REQR2UIHYNH¢GOHI YYNHAYUIHY Ge Ut H 6 ¢t aHAWH2t DT Hs61UHe U
HHHHHHRE+GYt DT Kk Ht G¢ Ut Het HT WnRUWT HRUH E9EHTpPZIZHt DHIOHZ OIOMNKOMNHY 6¢d0HAWDH2t JT H

S S S X =X =



2= UNIRAC Span Tables

Zone should be considered as per ASCE 7-22, Fig. 30.3-2A to 30.3-2D s oty
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Rails can be installed in these possible orientations.
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Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

===UNIRAc® |ASCE7-2| | I | | 301t | | SS=1.21 | 195q.ft| | PORTRA' |CRoss-5Lc1 | SML | |PROSERI| | TileRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roo one
i a 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i
07 Interior 83 83 83 83 83 83 83 83 79 83 83 76 83 83 72 83 80 68 83 77 64 82 71 58 77

Exposed | 83 83 72 83 79 67 83 76 63 83 72 59 80 68 55 77 64 52 74 60 49 66 55 40 60
interior | 83 83 83 8 83 80 8 83 77 8 83 73 8 80 68 8 77 64 8 74 60 79 66 54 74

B Exposed | 83 80 68 83 76 63 83 72 59 80 67 55 77 63 52 73 59 48 69 56 42 61 50 35 55
o interior | 83 83 83 8 83 83 8 83 83 8 83 80 8 83 77 8 8 73 8 77 69 8 70 61 82
Exposed | 83 83 77 83 79 72 83 75 67 83 71 62 83 66 58 82 62 55 79 59 52 73 53 43 66

Interior | 84 84 84 8 84 84 8 84 84 8 B84 84 8 B84 8 8 84 78 84 8 76 8 77 68 77

Exposed | 84 84 8 84 84 78 84 81 74 83 78 69 80 75 65 77 70 61 74 67 58 66 60 52 59

7 interior | 83 83 75 8 81 69 8 78 65 8 74 6L 8 70 &5 78 66 54 76 63 51 69 56 42 62
Exposed | 88 70 57 78 65 53 74 61 50 70 57 44 66 54 39 62 51 36 59 48 33 53 39 [ 42 48

- Interior | 8 82 71 8 78 65 8 74 61 8 69 5 78 65 53 75 61 50 7L 58 46 64 52 37 57
Exposed | 78 65 53 75 60 50 69 56 42 65 52 38 61 49 35 57 43 32 54 39 44 47 33 | 37 39

27-45

¢ © o Interior | 83 83 78 8 81 75 8 77 69 8 74 65 8 69 61 8 65 57 8 6L 54 75 55 47 68
Exposed | 83 69 60 8 64 56 79 59 52 76 55 49 72 52 42 68 49 38 64 42 35 58 36 30 52
o Interior | 84 84 83 8 84 79 8 83 76 8 79 72 8 76 67 79 73 64 76 69 60 68 62 54 61
Exposed | 82 76 67 78 72 63 74 67 58 69 63 55 65 59 51 61 56 48 57 53 42 52 46 36 43
interior | 83 79 66 8 75 62 8 71 58 79 66 54 76 63 51 72 59 47 68 56 42 6l 51 35 56

0-7
Exposed | 76 62 51 71 58 46 66 55 40 62 51 36 59 48 33 55 42 30 53 39 41 46 33 3 38
- Interior | 83 76 62 8 71 58 79 66 54 76 61 51 71 58 45 67 54 40 63 51 37 56 42 31 51
D Exposed | 71 57 45 66 53 39 61 50 35 57 43 32 54 39 | 44 51 36 | 40 46 33 36 38 42 31 32
o Interior | 8 79 71 8 75 66 8 70 61 8 65 57 8 6L 54 78 57 51 75 54 46 67 48 38 6l
Exposed | 80 61 54 77 56 50 73 53 43 68 49 39 64 42 35 60 39 32 5 35 29 52 30 [ 37 44
o Interior | 84 84 77 8 80 73 8 77 68 79 73 64 76 69 60 72 65 57 68 61 53 60 55 47 55
Exposed | 76 69 60 71 64 56 66 60 52 61 56 49 57 53 42 54 50 38 51 45 35 42 37 30 36
7 interior | 77 77 77 77 77 77 77 77 77 77 77 16 77 77 72 77 77 68 77 77 64 77 71 58 77
Exposed | 77 77 72 77 77 67 77 76 63 77 72 59 77 68 55 77 64 52 74 60 49 66 55 40 60
- Interior | 78 78 78 78 78 78 78 78 77 78 78 73 78 78 68 78 77 64 78 74 60 78 66 54 74
B Exposed | 78 78 68 78 76 63 78 72 59 78 67 55 77 63 52 73 59 48 69 56 42 61 50 35 55
o Interior | 81 81 81 8 81 8 8 8l 8 8 8l 8 8 8l 77 8 8 73 8 77 69 8 70 61 8l
Exposed | 81 81 77 8 79 72 8 75 67 8 71 62 8 66 58 8 62 55 79 59 52 73 53 43 66
o interior | 83 83 83 8 83 83 8 83 83 8 83 83 8 83 8 8 83 78 8 8 76 8 77 68 77

Exposed | 83 83 81 8 83 78 8 8l 74 8 78 69 80 75 65 77 70 61 74 67 58 66 60 52 59

7 interior | 77 77 75 77 77 69 77 77 65 77 74 6L 77 70 &7 77 66 54 76 63 51 69 56 42 62
Exposed | 77 70 57 77 65 53 74 61 50 70 57 44 66 54 39 62 51 36 59 48 33 53 39 [ 42 48

= Interior | 78 78 71 78 78 65 78 74 61 78 69 57 78 65 53 75 61 50 7L 58 46 64 52 37 57
0 c Exposed | 78 65 53 75 60 50 69 56 42 65 52 38 61 49 35 57 43 32 54 39 44 47 33 | 37 39
o Interior | 81 81 78 8 81 75 8 77 69 8 74 65 8 69 61 8 65 57 8 6L 54 75 55 47 68
Exposed | 81 69 60 81 64 56 79 59 52 76 55 49 72 52 42 68 49 38 64 42 35 58 36 30 52

Interior | 83 83 83 8 83 79 8 83 76 8 79 72 8 76 67 79 73 64 76 69 60 68 62 54 61

Exposed | 82 76 67 78 72 63 74 67 58 69 63 55 65 59 51 61 56 48 57 53 42 52 46 36 43

o7 interior | 77 77 66 77 75 62 77 71 58 77/ 66 54 76 63 51 72 59 47 68 56 42 61 51 35 56
Exposed | 76 62 51 71 58 46 66 55 40 62 51 36 59 48 33 55 42 30 53 39 41 46 33 35 38

27-45

= Interior | 78 76 62 78 71 58 78 66 54 76 61 51 71 58 45 67 54 40 63 51 37 56 42 31 51
D Exposed | 71 57 45 66 53 39 61 50 35 57 43 32 54 39 | 44 51 36 | 40 46 33 36 38 42 31 32
o Interior | 8 79 71 8 75 66 8 70 61 8 65 57 8 61 54 78 57 51 75 54 46 67 48 38 61
Exposed | 80 61 54 77 56 50 73 53 43 68 49 39 64 42 35 60 39 32 5 35 29 52 30 37 44

- Interior | 84 84 77 8 80 73 8 77 68 79 73 64 76 69 60 72 65 57 68 61 53 60 55 47 55
Exposed | 76 69 60 71 64 56 66 60 52 61 56 49 57 53 42 54 50 38 51 45 35 42 37 30 36

o7 Interior | 68 = 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 64 68 68 58 68
Exposed | 68 68 68 68 68 67 68 68 63 68 68 59 68 68 55 68 64 52 68 60 49 66 55 40 60

= Interior | 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 64 68 68 60 68 66 54 68

B Exposed | 68 68 68 68 68 63 68 68 59 68 67 55 68 63 52 68 59 48 68 56 42 61 50 35 55
o Interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 73 75 75 69 75 70 61 75
Exposed | 75 75 75 75 75 72 75 75 67 75 71 62 75 66 58 75 62 55 75 59 52 73 53 43 66

- Interior | 83*  83*  83* 83 83* 83* @3 83 83* 83 83* 83* 83+ 83* 78 83+ 83* 78 83+ 83+ 76 83 77 68 77

Exposed | 83* 83* 78 83 83 78 83 78 74 83 78 69 78 75 65 77 70 61 74 67 58 66 60 52 59
g Interior | 68 68 68 68 68 68 68 68 65 68 68 61 68 68 57 68 66 54 68 63 51 68 56 42 62

Exposed | 68 68 57 68 65 53 68 61 50 68 57 44 66 54 39 62 51 36 59 48 33 53 39 [ 42 48

p— Interior | 68 68 68 68 68 65 68 68 61 68 68 57 68 65 53 68 61 50 68 58 46 64 52 37 57

0 c Exposed | 68 65 53 68 60 50 68 56 42 65 52 38 61 49 35 57 43 32 54 39 44 47 33 | 37 39
Interior | 75 75 75 75 75 75 75 75 69 75 74 65 75 69 61 75 65 57 75 61 54 75 55 47 68

Exposed | 75 69 60 75 64 56 75 59 52 75 55 49 72 52 42 68 49 38 64 42 35 58 36 30 52

Interior | 83* 83* 83* 83* 83 78 83* 83 76 8* 78 72 78 76 67 78 73 64 76 69 60 68 62 54 61

Exposed | 78 76 67 78 72 63 74 67 58 69 63 55 65 59 51 61 56 48 57 53 42 52 46 36 43

g Interior | 68 = 68 66 68 68 62 68 68 58 68 66 54 68 63 51 68 59 47 68 56 42 61 51 35 56

Exposed | 68 62 51 68 58 46 66 55 40 62 51 36 59 48 33 55 42 30 53 39 41 46 33 35 38

. Interior 68 68 62 68 68 58 68 66 54 68 61 51 68 58 45 67 54 40 63 51 37 56 42 31 51 |40 43 35 4 31
D Exposed | 68 57 45 66 53 39 61 50 3 57 43 32 54 39 [ 44 51 36 | 40 46 33 [ 36 38 42 31 3R -------------
- Interior | 76 =76 71 76 75 66 76 70 61 76 65 57 76 6L 54 76 57 51 75 54 46 67 48 38 6l
Exposed | 76 61 54 76 56 50 73 53 43 68 49 39 64 42 3 60 39 32 57 35 29 52 30 | 37 44 -- -- 29 ----
- Interior | 79 79 77 79 79 73 79 77 68 79 73 64 76 69 60 72 65 57 68 6L 53 60 55 47 55 42 34 4 37 29 3 33 39 32 29
Exposed | 76 69 60 71 64 56 66 60 52 61 56 49 57 53 42 54 50 38 51 45 35 42 37 30 36

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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L= g g Man
z - 90 aximum All
e owabl .
a 95 e Ralil
07 ntori 1 il Spans f
Eﬂlenor o1 2 3 T 100 or Rooftop S
xposed 61
e el T & et 20 s 105 olar Panels P
027 Bxosed | 61 s o o o ERER 110 : arallel to the R
erior 1 1 6 61 61 2 11 = d oof S
Exposed 70t 70 61 61 1 6l 61 61 3 T 5 peed urface (i -
27.45  Imterior o ;g: 2 =2 u gi g & = gi 61 6L 20 N 120 : e (inches) vtachment
Exposed 67* 70* 70* 61 61 59 61 6 2 ROO T
0-7 Interi 67" 6 67* 6 70+ 70 700 70 5 6 61 6 61 61 1 6l 3 d Zone 30
or 75 75 0} ()} 1 1 B 5 1
. Tt 8 o o o oo a5 o5 oa e oa oo PR
c -20 Interior 61 61 67+ 67* 70* 70+ 7 61 5 1 6 2 61 61 2 15
61 57 61 67* 67 70* 0* 2 1 6 6 61 3 0
20 Exposed | 61 g o = = T er 6T on r T2 o &2 =2 o = 2 S H % 6 61 58 1 2 H
L,y Interior [ 70° g B oL | 6L BT 5L | oL o G 67 | 67* 26* & ;0* 700 7‘1)3 61 5(15 60 ei 55 40 o1 | 6L 3 1 60
Exposed 70* 61 61 61 61 67 67+ 7 67+ 0* 6. * 70* 42 61 60 53 2 170
27-45 nteri 70* 70* 60 61 50 6 61 6 7 67 7 67 2 55 70 61 54 50 61 3 1
ior 69* 70+ 70 50 61 61 61 1 57 1 61 65+ 67+ 70* 69* 50 61 34 5 59 4 2 1
e e ol e L 56 61 44 61 67+ 67+ 59 fLos0 s 0w s a 6l 3 T
61 61 57 67+ 67" 52 —— 5 4 6 30 54 1
07 nterior 67 67 67 67 64 56 70 70 42 61 57 54 61 61* 67* 70 61 70¢ 13 1 54 51 40 2
r 67+ 67* 70* 69* 52 61 39 61 67¢  67* 67* 67+ 53 4 (0} 63 0 50 20 37 o1 3
i B 67+ 67+ 59 7o 38 3 » = s L er o % 3 s @ 55 35 61 39 50 L
35 2
700 Inter 61 61 . 52 70 2 » u 4 s o = ® 61 66" 67 46 70 40 T 57 3
D nterior 61 61 63 67 o S * 9 6 59 51 60 67* 37 57 42 5 73 n
61 67* 67* 55 70 35 1 4 6 52 67* 60 50 31 56 35 4
oo | & o7 51 6L 61 67+ 67" ol e | 8 nlelsl = il sl 59 62* 38 70* 35 42 v B
2027 . nteri 61 61 58 61 58 67+ 67 67 0 52 1 70 3 &2 58 53 2 54 67 6 32 52 4 37 14 31 52 331
ior 57 61 6 46 6 61 58 7 63+ 67+ 42 65+ 54 46 39 61 45 5 5% 56 55 a4 2 67* 1 31 37
Exposed 72t 72 4500 61 1 | S8 5 61 55 65+ 67 67 68 4 57 70* 39 [ 44 61 52 42 48 51 36 4 50 65 42 47 33 |3 41
o745  Interi 72" e 53 61 Blnlals Tl e ler | e o 38 61 47 37 34 57 38 4 ¥ e T
for 61 72¢  72% 39 6 61 54 1 51 4 61 51 67* 64 54 33 57 36 A 45 3 9 2 2 60 37 40
Exposed Z a2 ¥ Z s ¥ o = 61 36 61 61* 64" 42 & B - Y s = 1 53 33 55 46 33
59 51 56 67 53 5 0 |4 5 31 39 a1 46 40
0-7 Interio 73* B 73*% 7a* 56 50 72* 70 35 57 61 51 48 61 48 67 58 47 68" 3 3 2 37 35 n 37 55 33
r 73+ 72¢ 61 43 61 33 59 57 60 67 36 3 49 2 34 22 38 49 29 51
x| 25 o8 60 71 73" 53 72 32 B3R s 4 w7 = % s % % =2 39 37 47 27 34 a7 40
a7 33
7-20 nteri 58 58 64 73¢ R 65 5 54 3 5 61 2 30 56 52 54 31 62 28 3 3 31 3 " a9
B nterior 58 58 56 73 68 7 , 9 5, 53 22 46 62* 38 41 29 7 4 3
58 66* 68* 49 72 44 4 3 3 36 56 47 34 32 39 24 0
x| 20 59 58 58 58 60 73+ 39 N T o s % HE 1 51 e 49 0 57 24 44 e e
20-27 Interi 59 59 58 58 52 6 73 6 64 42 4 72 6 | 40 51 46 35 38 56 33 35 2 39 20 2 35 0 21
for 59 B =2 % 5 02 g = 4 73 35 57 46 37 33 56 P S 5 21 39
s »l=lsls 8 58 58 49 2z > % 3 TR T kB -z ®» % ¥ = o 51 29 31 .
o745 Interi 57 57 o0 59 213 e le | 2 1= 9 32 54 38 31 42 51 T 35 a1 30 49 =
ior s st 1se Bl=lsls 8 58 58 42 65 57 46 42 51 e e 2 42
Exposed 53+  53* 7% 57 7* 57 59 59 58 58 54 57 35 67 4 31 3 36 40 3 37 S 35 39 a1 35
58 58 50 68* 29 8 > 3 P = 5 43 31 28
07 posed | 53 5% ¥ =t 2T 2 > 5 = 50 50 58 58 38 61 52 8 6 o 20 3 39 39 23
r 53¢ 53¢ 57% 57¢ 59 59 55 58 51 4 53 6 30 (3 1 39 22 35 32 39 31 35
Exposed 58 58 53+ 53+ 57 57 55 » 5 % 5 » 9 5 % 23 mee. 2 2 37 23 13 38 42
31 35
7-20 Interi 58 58 BeR o 53* -y 57% 57+ 57+ 57+ 59 5 9 59 8 52 58 42 47 39 56 23 41 3 39 28 35 27
Cc nterior 58 58 53 53 7 7 r 9 5 58 58 37 55 32 34 37 1 3
58 53* 53* 57* 57 52 9 5 B 30 50 38 42 27 33 20 8
Exposed 59 59 57 58 58 53+ 53+ 57% 57 57¢  57% 50 5 59 59 8 49 8 58 pos 39 33 51 20 6 2z 34 25 27
2007 Interi 59 59 58 58 53¢ 53+ 53¢ | 53+ 7+ 57 7 57 9 48 59 58 58 32 50 28 30 (3 33 4 29 18
ior 59 B =2 % 3 - 53+ 57+ 57+ 59 59 55 58 o i v EEEEEE % 18 32
Exposed 57+ 57" 58 59 ) 811 58 58 53+ 53+ 53+ 53+ 57 57* 57 57+ 56 42 59 59 40 58 58 53 1 42 4L AL 24 39 20 21 24
27-45 Interi 57* 57* 59 59 50 5 58 58 3*  53* 3% 53* 55+ 57% 59 54 50 58 33 4 37 2 20 26 33 39 16
ior 57+ 57+ 57¢  57* 50 59 59 50 8 57 58 53% 53* 57* 57* 50 59 34 5 58 27 1 37 9 36 21 35
Exposed 53+  53* 7% 57 7* 57 56 59 44 58 53 53* 57+  52* 57  57* 35 5 59 49 5 42 58 29 33 39 29
58 57 53* 53* 2 7 " 5 4 5 30 54 36 39 23
07 “posed 53 5% ¥ L T 2 % 2 5 50 57 54 58 53+ 53+ LT I sh 1 5E 13 9 54 51 40 32 32 P
r 53¢ 53+ 57+ 57+ 52 59 39 58 53+ 53 53 53 3 4 7 57 0 50 40 a7 58 26 29
Exposed 60 60 53+ 53+ 57+ 57+ 38 M 8 % S e T &8 s 55+ 35 59 39 50 e
7-20 Interi 60 60 53¢ 53¢ . 52t 57* 57% 57+ 59 4 3 59 1 36 58 53¢ 53¢ 46 57% 40 50 45 3 35 57 23
D nterior 60 60 534 53 7 7 - 9 5 58 51 53* 53* 37 57* 42 35 2
60 538 53* 55* 57 35 9 4 5 52% 53* 57* 50 31 56 35 44
Exposed 61 61 51 60 60 53¢ 53% 49 5 57+ 57+ 57 4 50 59 s 33 8 56 53+ 53+ 38 57+ 35 42 39 |4 31
2027 [nteri 61 61 58 60 GRS 53+ 53+ 7r 52 7 57 3 32 58 53 42 53+ 53+ 32 55 5 4 37 [ 4 31 52 3 a1
for o1 R R 53 42 57 54 46 39 58 | | 2 s L 13 37
Siveea 62*  62* 45 61 1 58 0 55 60 53¢ 5 53¢ 53+ 57* 7 57+ 57 39 44 59 52 42 48 51 36 3 50¢ 53+ 42 47 33 - a1
27-45 Interi 62* 62* 53 61 40 6 60 5 3+ 53+ 3+ 53 9 38 57+ 47 37 34 57 38 50 53+ 5% 51+ 30 37 57 7 27
for o s o —— 4 60 51+ 53¢ 57+ 54 33 57 R g lse a2 |59 a7 40
e e 1 50 61 36 60 53¢ 53+ 42 TR Um0 29 1 53 = ar 5 B
59 51 53+ 53+ 35 5 9 4 ps - 3 al T3 40
07 posed S8 S8 o se =0 - 61 51 48 60 49+ 53 57 . mem- 2 37 35 a1 37 53+ 33
r 5+ 5g* 62% 61* 43 61 33 59 53+  53* 53¢ 53* 36 3 7 49 2 34 42 38 29 29 51*
Exposed 54 54 58+ 58+ 53 62" 32 BB = 4 s T ¥ % sz 39 37 a7 27 34 37 40
37 33
7-20 Interi 54 54 58* 58* = 43 62+ 62*  57* 54 3 5 61 2 30 56 5% 53* 31 57% 28 33 3 31 '3 22 29
B nterior 54 54 56* 58 2 7 " 9 5 53 42 46 53* 38 41 29 7 4
54 58* 58* 49 62 44 4 3 6 36 53% 47 34 32 39 24 30
Exposed o o u oo 54 58+ 58+ e ler | = L S S a1 43 e 40 57+ 24 4 e
20-27 Interi 56 56* 54 54 52 58 58+  5g* ¢ 42 4 62 6 | 40 51 46 35 38 53+ 33 4 35 o 9 20 23 35 0 a1
or 56 56* 56* | 56+ 54 54 54 54 56+ 58« 35 57+ 46 37 33 56 31 3 52¢ 40 0o | 35 9 53+ 21 39
Exposed a6 | 46° 6% 56* L 54 54 49 5 58 58 60+ 3 51 62 33 136 56 42 3% 38 43 30 7 33 51 29 31 B 2 29
27-45 Interi 46* 46* 56* 56* 56+ 54 54 54 54 7* 53+ 8’ 5g* 9 32 54 38 31 42 51 40 45 3 35 a 39 0 =
rior a6¢ 46 46* 46+ 56+ 56% 6" 56 54 54 42 58* 57+ 46 42 51 30 3 37 40 82y S 26 12
e e Lol 56+ 56+ 54 54 54+ 57+ 35 62" e — 3 (a7 45 35 39 3 35
56+ 54 54 50 58% 29 48 2 4 26 32 43 31 28
0-7 Interio 44* s 44* a4 46* 46+ 46* 26+ 56* 56+ 56+ 54 54 38 58* 52 38 51+ 36 a7 3 a1 29 35 39 39 23
r a4+ a4+ 26* 46* 56* 56+ 54 54 51 4 54+ 58 30 (3 1 39 42 35 32 39 31 35
Exposed 54 54 a4+ a4+ 26 46+ 55¢ 5 56+ 56 54 54 54 54 5 35 8+ 55¢ 7 44 32 31 37 23 43 38 42
31 35
7-20 [ ; 54 54 44% 44* m 46* 46+ 46* 26+ 6* 56+ 6 56+ 52 54 42 47 39 56* 23 41 3 39 28 35 27
C nterior 54 54 44* 44 6 6 , 52+ 56% 54 54 37 55¢ 32 34 37 1 3
54 a4 a4* 46 46 2 6+ 56* 5. 5. 30 50 38 42 27 33 26 8
Exposed 56%  56* 54 54 54 44* 44* 46¢ 4 a6¢ 46+ 56* 56 6 56+ 4 29 4 54 36 39 33 51 20 36 34 = 27
20-27 Interi 56* 56* 54 54 a4+ a4 a4 s 6+ 46+ 6+ 46+ 48 56+ 54 54 32 50 28 30 3 33 24 22 29 55
rior 56+ 53+ 56%  56* 53 54 54 54 a4+ a4* 46% 6% 56% 56* 54 54 38 3 42 24 33 29 7 45 18 32
Exposed 46+ | 46t 3+ 56" 6 | 56° 54 54 a4 a4 aar aw 46* 46t 46+ 46 56* 42 56 56 40 54 54| 53 1 EES 41 24 ) 20 | 21 =
27.45  Interi 46+ 46* 56" > > 5 o W a4 4 aar 46+ 46" 56* 54% 50 54 e e 29 (26 33 39 6
rior 460 46+ 160 46" 50  56¢ 6" 56 54 54 44 4 46+ 46+ 50 56+ 56¢ 4 s 54 47 137 9 36 2¢ 35
Exposed a4 an 6% 46+ 6% | 46* 56+ 56+ 44 54 a4* 44t 165 4 46+ 46* 35 55 6% 49 4 42 54 29 33 39 29
56+ 54 54 a4+ a4 6* 6 4 56¢ 30 54 36 39 23
07 Interio 44 aax a4r  aax a6* 46~ 46 46" 42 56" 56* 54 54 a4r 44 46+ 46+ 46+ 46 13 54+ 51 40 32 32 9
r a4 a4+ 46% 46+ 52+ 56* 39 54 a4r aar a4% s 6+ 43+ 6+ 46 0 50 40 37 54 26 29
Exposed 56 56 a4r a4+ 46+ 46" o | oo [ se | o2 2llslx L L L 46+ 46 35 56+ 39 50 o 35
7-20 Interi 56 56 44 a4 - 46¢  46* 46*  46* 6* 4 3 56¢ 1 36 54 44+ 44* 46* 46* 40 50 45 3 35 54 23
D nterior 56 56 44* 44 6 6 , 9 56% 54 51 44% a4* 37 46* 42 35 2
56 44+ 44% 46* 46 35 6 4 B 44+ 44% 46* 46* 31 56* 35 44
Exposed 50%  59* 51 56 56 44* 44* 465 4 46¢ 46+ 56+ 4 50 56 8 a3 4 54 e a4+ 38 46+ 35 42 39 - 31
2007 | Interi 59* 59+ 56 56 a4 aa a4 agr 6+ 46+ 6+ 46* 3 32 56+ 53 22 44+ 44+ 2 a6 60 a2 37 4 31 52 3 31
rior 57¢ x X B3 5 56 a4 a4 42 46+ 54+ 46 39 54 L L L O R A s 0 st 37
Exposed 51*  51* 45 50 9+ 58 6 55 56 a4 a4 a4 ag 46+ 46+ 46% 46" 39 44 56%  52* 42 48 51 36 4 a4 44 42 46 33 3 41
27-45 Interi 51% 51% 53 50¢ | 59* 40 5 56 54 < 44 ax a4 38 46+ 47 37 34 54 38 44* ax ag* 46* 30 37 46 7 27
rior 51%  51* 51%  51* 39 59+ 9 54 6 51 56 44+ 44* 46* 46* 33 56* 36 4 45 31 4 a2+ e 37 40
B 48%  48* 1 51% 1 51* 50 59* 36 56 a4 44 a4 44 42% 3 46*  46* 37 29 44 2 0 29 53 33 a4* 46% 33
48+ 48+ 51% 51% 35 59% 56 51 5 a4+ ax a4 5 46+ a6+ 43 52« 31 39 41* ar a4 40 3
48* 48* 50* 51* 57% 51 48 6 5 44+ a4* 36 46* 32 37 35 41 37 4 a0+ 3
48* 48* Sl 51* 43 59* 33 6 4 44 4% 30 46* 34 42 38 49 29 4 40
48+ 48* 51+ 51* 32 58* 55 7 5 a2+ 44+ a6+ 39 37 47 27 34 37 0
48+ 48* 43 51* 54 45 42 6 5 a4+ a4+ 31 46* 28 33 31 37 33
48* 48+ 51* 51* 39 59* 30 6 4 44 a4+ 38 41 29 37 34 42 39
48* 48~ 49+ 51* 44 54 S8 2 5 3 44+ 46+ 34 32 39 24 30
48* 48* 39 51* 51 40 39 6 5 6 43¢ a4+ 40 46% 24 44 41 32
48* 48 51 51 36 59+ a 13 3 a4 33 35 39 32 30
48* 48+ 42 51* 40 51 46 5 5 8 3 a4+ 40 29 29 35 21
48* 48* 35 51* 46 37 33 6 4 1 3 40% 35 46* 21 39
48* 48* Sk 51* 33 56* 35 3 3 7 3 a4+ 29 31 35 209
48* 48* 39 51* 36 42 38 0 5 3 4 a4+ 35 39 25
48* 48* 32 51¢ 38 31 42 1 3 0 33 35 31 46+ 19
42 48+ 51% 46+ Py 51 30 7 4 5 > = =
a8+ 48+ 35 51¢ 31 36 33 0 4 - s 5 =
48* 48* 29 48* 32 40 37 26 5 3 5 43 31 28
38 48+ 51% 38 36 43 2 | 3 30 39 23
48+ 48* 30 51* 27 31 29 5 3 3 35
45+ 48+ 37 39 42 35 2 23 9 | 4 1 38 -
35 48+ 44 32 31 37 4 3 3 31 35
A A A L — . R e 27
30 48 38 42 27 33 - 8 27
L TR s I o N e 4 25
38 42 33 37 24 29 18
. I TR o B .
3 4 37 29 29 | 26 23 39 =
37 36 22 35
29 33 39 29
36 39 23
32 32 10
N
20 23
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Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=E:UN'RAC® |ASCE7—2| | I | | 301t | | SS=1.24 | 19sq.ft| | PORTRA' |CRoss-5Lc1 | SML | |PROSERI| | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 50
Exposed 42 48
Interior 37 48*
Exposed 44 3 39
Interior 39*  39*
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 35 41*
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 40
Exposed 37 39 43
Interiord (5541 15541 55+ [i55+0 555 5540 55 [55%1 [N55%1 [N5540 [i55+ [N55% 55+ [ss= 5550 555 5551 [i55+ 55+ ss= 5540 555 [54%0 N5+ [is5E

Expose:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=E=UN'R Ac® |ASCE7-2| | I | | 301t | | SS=1.24 | 19sq.ft| | PORTRA' |CRoss-5Lc1 | SML | |PROSERI| | TiIeRepIacememl SP AN T ABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 36 41 41
Exposed 34 | 3 40
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 39 39 39 39 39 39 39 39 39 39 36 39 39
Exposed 39 39 3 39 39 3 39 39 39 39 39 39 39 39 39 39 36 39 39 33 39 39 42 39 34 3 39 29
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 41 41 41
Exposed 39 4 4
Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 : 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 98 98 98 98 98 98 98 98 96 98 98 92 98 98 87 98 97 84 98 93 80 98 86 74 93 80 66 87 76 61 82 69 57 77 64 54 73 60 50
Exposed | 98 98 87 98 96 83 98 91 79 98 87 75 97 83 70 92 80 65 89 7 62 82 70 57 7 63 53 70 59 49 64 55 57 60 51 53 57 48 50
7.20 Interior 98 98 98 98 98 98 98 98 93 98 98 88 98 98 84 98 93 80 98 89 77 97 82 68 89 76 62 83 68 57 77 62 54 71 58 50 64 55 58
B Exposed | 98 98 84 98 92 79 98 87 75 98 83 69 93 79 64 89 75 61 85 70 59 78 63 54 70 58 50 63 54 57 59 50 53 55 58 50 52 55 46
20-27 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 93 99 98 89 99 93 85 99 85 78 99 79 70 94 73 63 88 65 59 83 61 55 78 57 52
Exposed | 99 99 93 99 97 88 99 91 83 99 86 79 99 82 75 99 79 69 96 75 64 88 65 59 82 60 55 7 56 51 70 52 59 64 49 55 61 57 52
2745 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 96 99 99 91 99 93 84 94 86 78 87 81 72 81 76 65 76 70 61 70 64 57
Exposed | 99 99 99 99 99 94 99 99 89 99 94 85 98 90 81 93 86 78 89 82 74 82 76 65 76 69 60 67 63 56 62 59 52 58 55 49 55 52 57
0-7 Interior 98 98 90 98 98 85 98 94 81 98 89 7 98 85 73 95 82 68 91 79 64 84 72 59 79 65 55 73 60 51 66 56 58 62 53 55 58 50 52
Exposed | 98 85 73 94 81 67 89 7 63 85 74 60 82 69 57 78 64 54 75 62 52 67 57 59 61 52 54 57 49 51 53 56 46 50 53 4 58 50 36
7.20 Interior 98 98 86 98 95 81 98 90 77 98 85 73 96 81 67 91 77 63 87 74 60 80 64 55 73 60 51 65 55 59 61 52 55 57 49 51 54 56 48
0 c Expo.sed 96 81 66 90 7 62 85 7 59 81 65 56 7 62 53 73 59 51 67 57 49 61 52 55 56 59 51 52 55 46 49 52 4 57 48 36 53 43 32
20-27 Interior 99 99 96 99 99 90 99 94 85 99 89 81 99 85 77 99 81 73 98 77 67 91 68 61 84 62 56 79 58 52 74 54 49 67 51 57 62 59 53
Exposed | 99 84 7 99 80 71 96 76 65 92 70 62 87 65 59 84 62 56 80 59 54 74 54 49 66 50 56 61 57 52 57 54 49 53 50 43 50 46 38
27.45 Interior 99 99 99 99 99 97 99 99 92 99 97 87 99 92 83 96 88 80 92 85 76 84 78 68 78 72 62 71 64 57 64 60 54 60 57 50 56 53 58
Exposed | 99 92 83 95 87 79 90 83 75 85 79 69 81 76 64 7 71 61 73 66 59 64 61 54 59 56 50 55 52 57 52 49 54 48 56 50 56 53 46
07 Interior 98 95 82 98 90 78 98 86 74 95 82 68 91 79 64 87 76 61 84 72 59 78 64 54 71 59 50 65 55 57 60 51 53 57 59 50 53 56 46
Exposed | 91 79 64 86 75 60 82 69 57 79 65 54 75 62 52 7 59 50 66 56 58 61 52 54 56 59 50 52 55 44 49 51 38 56 48 34 53 42 36
7.20 Interior 98 92 79 98 86 74 97 82 68 92 78 63 87 74 60 83 68 57 79 64 55 72 59 51 64 54 57 59 51 54 55 58 50 52 55 45 49 51 40
D Exposed | 87 73 60 82 67 57 78 63 54 73 59 51 67 57 49 63 54 57 60 52 55 56 58 50 51 54 45 59 50 39 55 46 34 52 46 36 49 36 27
20-27 Interior 99 96 87 99 90 82 99 85 78 99 81 73 98 77 67 94 73 63 90 67 60 83 61 56 77 57 51 71 53 59 64 49 55 60 57 52 57 54 49
Exposed | 98 7 67 93 71 62 88 65 59 84 62 56 80 59 54 7 56 51 73 54 49 65 49 55 60 56 51 56 52 47 52 49 4 49 44 36 56 39 32
27.45 Interior 99 99 94 99 98 89 99 93 84 97 89 80 92 85 76 87 81 72 83 78 67 77 70 61 68 63 56 62 59 52 58 55 49 55 52 57 52 49 53
Exposed | 92 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49 54 51 56 50 59 52 58 55 49 54 52 43 51 49 39
07 Interior 92 92 92 92 92 92 92 92 92 92 92 92 92 92 87 92 92 84 92 92 80 92 86 74 92 80 66 87 76 61 82 69 57 77 64 54 73 60 50
Exposed | 92 92 87 92 92 83 92 91 79 92 87 75 92 83 70 92 80 65 89 7 62 82 70 57 7 63 53 70 59 49 64 55 57 60 51 53 57 48 50
7.20 Interior 92 92 92 92 92 92 92 92 92 92 92 88 92 92 84 92 92 80 92 89 77 92 82 68 89 76 62 83 68 57 77 62 54 71 58 50 64 55 58
B Exposed | 92 92 84 92 92 79 92 87 75 92 83 69 92 79 64 89 75 61 85 70 59 78 63 54 70 58 50 63 54 57 59 50 53 55 58 50 52 55 46
20-27 Interior 96 96 96 96 96 96 96 96 96 96 96 96 96 96 93 96 96 89 96 93 85 96 85 78 96 79 70 94 73 63 88 65 59 83 61 55 78 57 52
Exposed | 96 96 93 96 96 88 96 91 83 96 86 79 96 82 75 96 79 69 96 75 64 88 65 59 82 60 55 7 56 51 70 52 59 64 49 55 61 57 52
27.45 Interior 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 96 98 98 91 98 93 84 94 86 78 87 81 72 81 76 65 76 70 61 70 64 57
Exposed | 98 98 98 98 98 94 98 98 89 98 94 85 98 90 81 93 86 78 89 82 74 82 76 65 76 69 60 67 63 56 62 59 52 58 55 49 55 52 57
07 Interior 92 92 90 92 92 85 92 92 81 92 89 77 92 85 73 92 82 68 91 79 64 84 72 59 79 65 55 73 60 51 66 56 58 62 53 55 58 50 52
Exposed | 92 85 73 92 81 67 89 7 63 85 74 60 82 69 57 78 64 54 75 62 52 67 57 59 61 52 54 57 49 51 53 56 46 50 53 4 58 50 36
7.20 Interior 92 92 86 92 92 81 92 90 77 92 85 73 92 81 67 91 7 63 87 74 60 80 64 55 73 60 51 65 55 59 61 52 55 57 49 51 54 56 48
10 c Exposed | 92 81 66 90 7 62 85 7 59 81 65 56 7 62 53 73 59 51 67 57 49 61 52 55 56 59 51 52 55 46 49 52 4 57 48 36 53 43 32
20-27 Interior 96 96 96 96 96 90 96 94 85 96 89 81 96 85 7 96 81 73 96 77 67 91 68 61 84 62 56 79 58 52 74 54 49 67 51 57 62 59 53
Exposed | 96 84 7 96 80 71 96 76 65 92 70 62 87 65 59 84 62 56 80 59 54 74 54 49 66 50 56 61 57 52 57 54 49 53 50 43 50 46 38
27.45 Interior 98 98 98 98 98 97 98 98 92 98 97 87 98 92 83 96 88 80 92 85 76 84 78 68 78 72 62 71 64 57 64 60 54 60 57 50 56 53 58
Exposed | 98 92 83 95 87 79 90 83 75 85 79 69 81 76 64 7 71 61 73 66 59 64 61 54 59 56 50 55 52 57 52 49 54 48 56 50 56 53 46
0.7 Interior 92 92 82 92 90 78 92 86 74 92 82 68 91 79 64 87 76 61 84 72 59 78 64 54 71 59 50 65 55 57 60 51 53 57 59 50 53 56 46
Exposed | 91 79 64 86 75 60 82 69 57 79 65 54 75 62 52 7 59 50 66 56 58 61 52 54 56 59 50 52 55 44 49 51 38 56 48 34 53 42 36
7.20 Interior 92 92 79 92 86 74 92 82 68 92 78 63 87 74 60 83 68 57 79 64 55 72 59 51 64 54 57 59 51 54 55 58 50 52 55 45 49 51 40
D Exposed | 87 73 60 82 67 57 78 63 54 73 59 51 67 57 49 63 54 57 60 52 55 56 58 50 51 54 45 59 50 39 55 46 34 52 46 36 49 36 27
20-27 Interior 97 96 87 97 90 82 97 85 78 97 81 73 97 77 67 94 73 63 90 67 60 83 61 56 77 57 51 71 53 59 64 49 55 60 57 52 57 54 49
Exposed | 97 7 67 93 71 62 88 65 59 84 62 56 80 59 54 7 56 51 73 54 49 65 49 55 60 56 51 56 52 47 52 49 4 49 44 36 56 39 32
27.45 Interior 99 99 94 99 98 89 99 93 84 97 89 80 92 85 76 87 81 72 83 78 67 77 70 61 68 63 56 62 59 52 58 55 49 55 52 57 52 49 53
Exposed | 92 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49 54 51 56 50 59 52 58 55 49 54 52 43 51 49 39
0.7 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 74 83 80 66 83 76 61 82 69 57 77 64 54 73 60 50
Exposed | 83 83 83 83 83 83 83 83 79 83 83 75 83 83 70 83 80 65 83 7 62 82 70 57 7 63 53 70 59 49 64 55 57 60 51 53 57 48 50
7.20 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 77 83 82 68 83 76 62 83 68 57 77 62 54 71 58 50 64 55 58
B Exposed | 83 83 83 83 83 79 83 83 75 83 83 69 83 79 64 83 75 61 83 70 59 78 63 54 70 58 50 63 54 57 59 50 53 55 58 50 52 55 46
20-27 Interior 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 85 89 85 78 89 79 70 89 73 63 88 65 59 83 61 55 78 57 52
Exposed | 89 89 89 89 89 88 89 89 83 89 86 79 89 82 75 89 79 69 89 75 64 88 65 59 82 60 55 7 56 51 70 52 59 64 49 55 61 57 52
27.45 Interior 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 91 92 92 84 92 86 78 87 81 72 81 76 65 76 70 61 70 64 57
Exposed | 92 92 92 92 92 92 92 92 89 92 92 85 92 90 81 92 86 78 89 82 74 82 76 65 76 69 60 67 63 56 62 59 52 58 55 49 55 52 57
0.7 Interior 83 83 83 83 83 83 83 83 81 83 83 77 83 83 73 83 82 68 83 79 64 83 72 59 79 65 55 73 60 51 66 56 58 62 53 55 58 50 52
Exposed | 83 83 73 83 81 67 83 7 63 83 74 60 82 69 57 78 64 54 75 62 52 67 57 59 61 52 54 57 49 51 53 56 46 50 53 4 58 50 36
7.20 Interior 83 83 83 83 83 81 83 83 77 83 83 73 83 81 67 83 77 63 83 74 60 80 64 55 73 60 51 65 55 59 61 52 55 57 49 51 54 56 48
20 c Exposed | 83 81 66 83 7 62 83 71 59 81 65 56 7 62 53 73 59 51 67 57 49 61 52 55 56 59 51 52 55 46 49 52 4 57 48 36 53 43 32
2027 Interior 89 89 89 89 89 89 89 89 85 89 89 81 89 85 77 89 81 73 89 77 67 89 68 61 84 62 56 79 58 52 74 54 49 67 51 57 62 59 53
Exposed | 89 84 7 89 80 71 89 76 65 89 70 62 87 65 59 84 62 56 80 59 54 74 54 49 66 50 56 61 57 52 57 54 49 53 50 43 50 46 38
27.45 Interior 92 92 92 92 92 92 92 92 92 92 92 87 92 92 83 92 88 80 92 85 76 84 78 68 78 72 62 71 64 57 64 60 54 60 57 50 56 53 58
Exposed | 92 92 83 92 87 79 90 83 75 85 79 69 81 76 64 7 71 61 73 66 59 64 61 54 59 56 50 55 52 57 52 49 54 48 56 50 56 53 46
0.7 Interior 83 83 82 83 83 78 83 83 74 83 82 68 83 79 64 83 76 61 83 72 59 78 64 54 71 59 50 65 55 57 60 51 53 57 59 50 53 56 46
Exposed | 83 79 64 83 75 60 82 69 57 79 65 54 75 62 52 71 59 50 66 56 58 61 52 54 56 59 50 52 55 44 49 51 38 56 48 34 53 42 36
7.20 Interior 83 83 79 83 83 74 83 82 68 83 78 63 83 74 60 83 68 57 79 64 55 72 59 51 64 54 57 59 51 54 55 58 50 52 55 45 49 51 46
D Exposed | 83 73 60 82 67 57 78 63 54 73 59 51 67 57 49 63 54 57 60 52 55 56 58 50 51 54 45 59 50 35 55 46 34 52 46 36 49 36 27
2027 Interior 90 90 87 90 90 82 90 85 78 90 81 73 90 7 67 90 73 63 90 67 60 83 61 56 77 57 51 71 53 59 64 49 55 60 57 52 57 54 49
Exposed | 90 7 67 90 71 62 88 65 59 84 62 56 80 59 54 7 56 51 73 54 49 65 49 55 60 56 51 56 52 47 52 49 4 49 44 36 56 39 32
27.45 Interior 93 93 93 93 93 89 93 93 84 93 89 80 92 85 76 87 81 72 83 78 67 77 70 61 68 63 56 62 59 52 58 55 49 55 52 57 52 49 53
Exposed | 92 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49 54 51 56 50 59 52 58 55 49 54 52 43 51 49 39
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] = Ba a Speed p
> 25 g 90 95 100 105 110 115 120 130 140 150 160 170 180
38 3 - g RoO d Zone
i g 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
o interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 71 74
Exposed | 77 77 77 77 77 77 77 77 77 17 77 75 77 77 70 77 77 6 77 77 6 77 70 57
- interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 68
B Exposed | 77 77 77 77 77 77 77 77 75 77 77 69 77 77 64 77 75 61 77 70 59 77 63 54
o interior | 83 83 83 8 83 83 8 83 83 8 83 83 8 83 8 8 83 8 8 83 8 83 83 78
Exposed | 83 83 8 83 83 8 83 83 8 83 83 79 83 8 75 83 79 69 83 75 64 83 65 59
o interior | 87 87 87 8 87 8 8 87 8 8 87 8 8 8 8 8 8 8 8 8 8 8 8 8
Exposed | 87 87 87 87 87 8 87 87 8 87 8 8 87 8 8 87 8 78 87 8 74 8 76 65
7 interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 73 77 77 68 77 77 64 77 72 59
Exposed | 77 77 73 77 77 67 77 77 63 77 74 60 77 69 57 77 64 54 75 62 52 67 57 | 59
- interior | 77 77 77 77 77 77 77 77 77 77 77 73 77 77 6 77 77 63 77 74 60 77 64 55
0 c Exposed | 77 77 66 77 77 62 77 71 59 77 65 56 77 62 53 73 59 51 67 57 49 61 52 | 55
o interior | 83 83 83 8 83 83 8 83 83 8 83 8 8 83 77 8 81 73 8 77 67 8 68 61
Exposed | 83 83 77 83 80 71 83 76 65 83 70 62 83 65 59 83 62 56 80 59 54 74 54 49
o Interior | 87 87 8 8 87 8 8 87 8 8 87 8 8 8 8 8 8 8 8 8 76 84 78 68
Exposed | 87 87 8 87 8 79 87 83 75 85 79 69 8L 76 64 77 71 61 73 66 59 64 61 54
7 interior | 77 77 77 77 77 77 77 77 74 77 77 68 77 77 64 77 76 6L 77 72 59 77 64 54
Exposed | 77 77 64 77 75 60 77 69 57 77 65 54 75 62 52 71 59 50 66 56 58 61 52 | 54
- interior | 77 77 77 77 77 74 77 77 €8 77 77 63 77 74 60 77 68 57 77 64 55 72 59 51
D Exposed | 77 73 60 77 67 57 77 63 54 73 59 51 67 57 49 63 54 | 57 60 52 | 55 56 | 58 | 50
o Interior | 85 85 8 8 85 8 8 8 78 8 8l 73 8 77 67 8 73 63 8 67 60 8 61 56
Exposed | 85 77 67 8 71 62 8 65 59 84 62 56 80 59 54 77 56 51 73 54 49 65 49 [ 55
o interior | 88 88 88 8 83 88 8 83 8 8 88 8 8 8 76 8 8l 72 8 78 67 77 70 61
Exposed | 88 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 74
Exposed | 75 75 75 75 75 75 75 75 75 75 715 75 75 75 70 75 75 65 75 75 62 75 70 57
- Interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 68
B Exposed | 75 75 75 75 75 75 75 75 75 75 75 69 75 75 64 75 75 6L 75 70 59 75 63 54
o interior | 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 78
Exposed | 79 79 79 79 79 79 79 79 79 79 79 79 79 79 75 79 79 69 79 75 64 79 65 59
o Interior | 83*  83*  83* 83 83* 83* 83 83 83+ 83 83* 83+ 83+ 83* 83+ 83+ 83* 83+ 83+ 83* 83+ 83+ 83+ 83
Exposed | 83* 83* 83* 83* 83* 83* 83 83* 83* 83 83* 83* 83* 83+ 8l* 83* 83+ 78 83* 83+ 74 82+ 76 65
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 73 75 75 68 75 75 64 75 72 59
Exposed | 75 75 73 75 75 67 75 75 63 75 74 60 75 69 57 75 64 54 75 62 52 67 57 | 59
= Interior | 75 75 75 75 75 75 75 75 75 75 75 73 75 75 67 75 75 63 75 74 60 75 64 55
40 c Exposed | 75 75 6 75 75 62 75 71 59 75 65 56 75 62 53 73 50 51 67 57 49 61 52 [85.
o Interior | 79 79 79 79 79 79 79 79 79 79 79 79 79 79 77 79 79 73 79 77 67 79 68 61
Exposed | 79 79 77 79 79 71 79 76 65 79 70 62 79 65 59 79 62 56 79 59 54 74 54 49
- Interior | 83*  83*  83* 83 83" 83* 83 83* 83* 83 83* 83+ 83+ 83+ 83+ 83+ 83* 8O* 83+ 83* 76 8l* 78 68
Exposed | 83* 83* 83+ 83 83+ 79 83 83+ 75 83 79 69 81* 76 64 77 71 6L 73 66 59 64 61 54
o7 interior | 77 77 77 77 77 77 77 77 74 77 77 68 77 77 64 77 76 6L 77 72 59 77 64 54
Exposed | 77 77 64 77 75 60 77 69 57 77 65 54 75 62 52 71 59 50 66 56 58 61 52 | 54
= interior | 77 77 77 77 77 74 77 77 €8 77 77 63 77 74 60 77 68 57 77 64 55 72 59 51
D Exposed | 77 73 60 77 67 57 77 63 54 73 50 51 67 57 49 63 54 [ 57 60 52 |55 56 | 58 | 50 -------------
oy Interior 81 81 81 81 81 81 81 81 78 81 81 73 81 77 67 81 73 63 81 67 60 81 61 56 .59 64 49 55 60
Exposed | 8 77 67 8 71 62 8 65 59 8 62 56 8 59 54 77 56 51 73 54 49 65 49 | 55 -- 52 | 49 | 4% 49
- Interior | 88*  88* 88+ 88 88* 88+ 88* 88 84 88 88 80 88* 84 76 88 8L 72 8 78 67 77 70 61 52 58 55 49
Exposed | 88* 84 76 87+ 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49
o7 interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 _ 70 61 70 69
Exposed | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 65 70 70 62 70 70 57 49 64 55
= Interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 68 57 70 62
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 69 70 70 64 70 70 6L 70 70 59 70 63 54 57 59 50
o Interior | 76*  76*  76*  76*  76*  76* = 76*  76*  76*  76%  76*  76*  76%  76*  76*  76*  76*  76*  76*  76*  76*  76*  76* 76 63 65
Exposed | 76* 76* 76 76* 76* 76 76* 76* 76* 76* 76* 76* 76* 76* 75+ 76 76* 69 76 75* 64 76 65 59 51 52
- Interior | 73*  73*  73* 73+  73*  73* 73 73% 73* 73+ 73% 73+ 73+ 73% 73+  73* 73% 73 73 7% 73+ 73 73 73 72+ 73+
Exposed | 73* 73* 73+ 73 73* 73+ 73 73* 73 73 73* 73* 73 73* 73* 73% 73+ 73* 73* 73+ 73" 73 73" 65
g interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 68 70 70 64 70 70 59
Exposed | 70 70 70 70 70 67 70 70 63 70 70 60 70 69 57 70 64 54 70 62 52 67 57 [ 59
p— Interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 67 70 70 63 70 70 60 70 64 55
0 c Exposed | 70 70 66 70 70 62 70 70 59 70 65 56 70 62 53 70 59 51 67 57 49 61 52 [ 55
- Interior | 76*  76*  76*  76*  76*  76* = 76*  76*  76*  76*  76* 76 = 76%  76*  76*  76*  76* 73* 76% 76* 67  76* 68 61
Exposed | 76* 76* 76+ 76* 76* 71* 76+ 76* 65 76 70 62 76* 65 59 76* 62 56 76 59 54 74 54 49
- Interior | 73* = 73*  73* 73+  73* 73* 73+ 73% 73* 73+ 73% 73+  73* 73% 73+  73* 73% 73+  73* 73* 73  73*  73* 68
Exposed | 73* 73* 73+ 73 73* 73+ 73 73* 73 73 73* 69 73 73* 64 73 71* 6L 73* 66* 59 64 61 54
g interior | 73 73 73 73 73 73 73 73 73 73 73 68 73 73 64 73 73 6L 73 72 59 73 64 54
Exposed | 73 73 64 73 73 60 73 69 57 73 65 54 73 62 52 71 59 50 66 56 58 61 52 | 54
p— interior | 73 73 73 73 73 73 73 73 68 73 73 63 73 73 60 73 68 57 73 64 55 72 59 51
D Exposed | 73 73 60 73 67 57 73 63 54 73 59 51 67 57 49 63 54 | 57 60 52 | 55 56 | 58 | 50
- Interior | 79* 79  79* 79+ 79 79+ 79+ 79+ 78 79~ 79+ 73 79~ 77+ 67 79+ 73 63 79" 67 60 79" 61 56 64
Exposed | 79* 77+ 67 79+ 71 62 79* 65 59 79* 62 56 79* 59 54 77* 56 51 73 54 49 65 49 | 55 -- 52 -- 49 ----
- Interior | 80*  80*  80* 80 80* 80* 80 80* 80* 80* 80* 80* 80* 80* 76* 80* 8O* 72+ 79 78 67 77 70 61 59 52 58 55 49 55 52 | 57 52 49
Exposed | 80 80* 76* 80 80* 70 80 76* 65 78 72* 62 74* 66 59 67 63 56 64 60 54 58 55 49

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 56 54
Exposed 55 57 56 51 53 56
Interiord | w | wm | w ]| w | % | | & | & | | w | wm |l wm|wm] @] w]| w®| 73 73 73 73 73 73 73 73 73 73 73 73 73

Expose:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§=UN'RAc® |ASCE7-2| | I | | 301t | | SS=1.24 | 19sq.ft| |LANDSCA| |CRoss-5Lc1 | SML | |PROSERI| | TiIeRepIacememl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 50 50 50 50 50 50 50 50 50 50 50 50 50
Exposed 50 5 5 50 5 50 50 5 50 50 50 50 50 50 50 50 50 50 50 50 50 50 59 50 50 54 50 49
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 53
Exposed 53 58 53
Interior
Exposed
Interior
Exposed
Interior
Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§:UN|RAC® |ASCE7-2| | I | | 301t | |Ss=1.2si | 233q.ft| |PORTRA| |CRoss-5Lc1 | SML | |PROSERI| | TileRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

<] ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roo one
i a 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i
07 Interior 78 78 78 78 78 78 78 78 76 78 78 72 78 78 67 78 77 63 78 73 60 78

Exposed | 78 78 67 78 76 62 78 77l 58 78 67 55) 76 63 51 73 59 48 69 56 42 62
Interior 78 78 78 78 78 78 78 78 74 78 78 69 78 7 64 78 74 60 78 69 57 76
B Exposed | 78 v 64 78 73 59 78 67 55) v 63 51 73 59 48 69 55) 40 65 52
Interior 79 79 79 79 79 79 79 79 79 79 79 7 79 79 74 79 7 69 79 74

Ea Exposed | 79 79 73 79 76 68 79 72 63 79 67 59 79 62 55) 79 59 52 76 55 68
27.45 Interior 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 76 79 79 79
Exposed | 79 79 78 79 79 75 79 78 70 79 75) 65 7 70 61 74 66 57 69 62 62

07 Interior 78 78 70 78 78 65 78 74 60 78 69 57 78 65 53 75 61 50 71 58 64

- Interior | 78 78 66 78 75 61 78 70 57 78 65 53 76 61 50 72 57 44 67 54
Exposed | 76 61 50 70 56 43 65 53 35 61 49 32 57 42 29 53 36 | 40 50 33
o Interior | 79 79 76 79 78 70 79 75 65 79 69 61 79 65 57 79 61 54 77 57
Exposed | 79 65 57 79 60 53 76 56 49 72 52 41 67 49 35 63 41 32 60 35
interior | 79 79 79 79 79 77 79 79 72 79 76 68 79 73 63 76 68 60 72 64
Exposed | 79 72 63 75 67 59 70 63 55 65 59 51 61 55 47 57 52 40 54 49
7 interior | 78 75 62 78 70 58 78 66 54 75 62 50 71 58 46 67 55 40 63 52
Exposed | 71 58 45 66 54 38 62 51 33 58 46 30 54 40 | 41 51 35 | 38 49 32
- Interior | 78 72 59 78 66 54 76 62 51 72 58 45 67 54 38 63 51 34 59 47 31 53
D Exposed | 67 54 38 62 50 3 58 43 29 54 36 40 50 33 [ 38 45 30 3 39 | 41 30 31
o interior | 79 76 67 79 71 62 79 66 58 79 61 54 77 57 50 74 54 45 70 51 38 63
Exposed | 77 57 50 73 53 43 68 49 36 64 42 32 60 35 29 56 32 | 40 53 29 | 37 47

50

27-45

35
65
48
72
54
46
Exposed | 78 65 53 74 61 49 69 57 43 65 53 37 61 50 33 58 46 30 55 40 41 49
38
50
29
56
35
35
L3

- Interior | 79 79 74 79 77 69 79 73 64 76 69 60 72 64 56 68 61 53 64 57 57
Exposed | 72 64 56 66 60 52 62 56 49 58 52 41 54 49 35 51 43 32 46 38 29 35
iy Interior | 72 72 72 72 72 72 72 72 72 72 72 72 72 72 6/ 72 72 63 72 72 60 72
Exposed | 72 72 67 72 72 62 72 71 58 72 67 55 72 63 51 72 59 48 69 56 42 62
- Interior | 72 72 72 72 72 72 72 72 72 72 72 69 72 72 64 72 72 60 72 69 57 72
B Exposed | 72 72 64 72 72 59 72 67 55 72 63 51 72 59 48 69 55 40 65 52 35 58
- Interior | 76 76 76 76 76 76 76 76 76 76 76 76 76 76 74 76 76 69 76 74 65 76
Exposed | 76 76 73 76 76 68 76 72 63 76 67 59 76 62 55 76 59 52 76 55 48 68
- Interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 76 78 78 72 718
Exposed | 78 78 78 78 78 75 78 78 70 78 75 65 77 70 61 74 66 57 69 62 54 62
iy Interior | 72 72 70 72 72 65 72 72 60 72 69 57 72 65 53 72 6L 50 71 58 46 64
Exposed | 72 65 53 72 61 49 69 57 43 65 53 37 61 50 33 58 46 30 55 40 | 41 49 -39 34
50 Interior 72 72 66 72 72 61 72 70 57 72 65 53 72 61 50 72 57 44 67 54 38 60 L 40 49 35 41 31 29 | 32
0 c Exposed | 72 61 50 70 56 43 65 53 3 61 49 32 57 42 20 53 36 | 40 50 33 [ 37 40 -------------
- Interior | 76 76 76 76 76 70 76 75 65 76 69 61 76 65 57 76 6L 54 76 57 50 71 54
Exposed | 76 65 57 76 60 53 76 56 49 72 52 41 67 49 3 63 4 32 60 35 29 54 -- 33 -- 29 ----
- Interior | 78 78 78 78 78 77 78 78 72 78 76 68 78 73 63 76 68 60 72 64 56 64 47 34 3 29 37 33 39 32 29
Exposed | 78 72 63 75 67 59 70 63 55 65 59 51 61 55 47 57 52 40 54 49 35 48
- Interior | 72 72 62 72 70 58 72 66 54 72 62 50 71 58 46 67 55 40 63 52 35 57
Exposed | 71 58 45 66 54 38 62 51 33 58 46 30 54 40 | 4 51 35 | 38 49 32 34 38
- Interior | 72 72 59 72 66 54 72 62 51 72 58 45 67 54 38 63 51 34 59 47 31 53
D Exposed | 67 54 38 62 50 33 58 43 29 54 36 | 40 50 33 [ 38 45 30 3 39 | 41 30 31
- Interior | 77 76 67 77 71 62 77 66 58 77 6L 54 77 57 50 74 54 45 70 51 38 63
Exposed | 77 57 50 73 53 43 68 49 36 64 42 32 60 35 29 56 32 | 40 53 29 | 37 47
- Interior | 79 79 74 79 77 69 79 73 64 76 69 60 72 64 56 68 6L 53 64 57 50 57
Exposed | 72 64 56 66 60 52 62 56 49 58 52 41 54 49 35 51 43 32 46 38 29 35
- Interior | 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 60 62
Exposed | 62 62 62 62 62 62 62 62 58 62 62 55 62 62 51 62 59 48 62 56 42 62
- Interior | 62 = 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 60 62 62 57 62
B Exposed | 62 62 62 62 62 59 62 62 55 62 62 51 62 59 48 62 55 40 62 52 35 58
- Interior | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 65 69
Exposed | 69 69 69 69 69 68 69 69 63 69 67 59 69 62 55 69 59 52 69 55 48 68
- Interior | 72¢ | 72% | 72* | 72¢ | 72% 72+ 72¢ | 72% 72+ 72¢  72% 72+ 72¢ 72+ 72*  72¢ 72 72*  72* 72+ 72*  72*

Exposed | 72* 72+ 72 72* 72+ 72* 72* 72* 70 72* 72* 65 72* 70* 6L 72 66 57 70 62 54 62
g interior | 62 62 62 62 62 62 62 62 60 62 62 5 62 62 53 62 6L 50 62 58 46 62
Exposed | 62 62 53 62 61 49 62 57 43 62 53 37 6L 50 33 58 46 30 55 40 | 41 49
p— Interior | 62 62 62 62 62 61 62 62 57 62 62 53 62 6L 50 62 57 44 62 54 38 60
0 c Exposed | 62 61 50 62 56 43 62 53 35 61 49 32 57 42 29 5 36 140 50 33 37 40
Interior | 69 69 69 69 69 69 69 69 65 69 69 61 69 65 57 69 61 54 69 57 50 69
Exposed | 69 65 57 69 60 53 69 56 49 69 52 41 67 49 35 63 41 32 60 35 29 54
Interior | 72% | 72% 72+ 72+ 72¢ 72+ 72+ 2% T2+ 72 72¢ 68 72 72* 63 72 69* 60 72* 64 56 64
Exposed | 72+ 72+ 63 72+ 67 59 70 63 55 65 59 51 61 55 47 57 52 40 54 49 35 48
g interior | 62 62 62 62 62 58 62 62 54 62 62 50 62 58 46 62 55 40 62 52 35 57
Exposed | 62 58 45 62 54 38 62 51 33 58 46 30 54 40 | 4 51 35 | 38 49 32 | 34 38
p— Interior | 62 62 59 62 62 54 62 62 51 62 58 45 62 54 38 62 51 34 59 47 31
D Exposed | 62 54 38 62 50 3 58 43 29 54 36 40 50 33 [ 3 45 30 | 38 39 4 30
- Interior | 70 70 67 70 70 62 70 66 58 70 61 54 70 57 50 70 54 45 70 51 38
Exposed | 70 57 50 70 53 43 68 49 36 64 42 32 60 35 29 56 32 | 40 53 29 | 37 47
50
29

27.45 Interior 75* 75* 75* 75* 75* 69 75* 74* 64 75* 69 60 72 64 56 68 61 53 64 57 57
Exposed | 72 64 56 66 60 52 62 56 49 58 52 41 54 49 35 51 43 32 46 38
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposure
Category
Panel Exposure

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 37 49
Exposed L 40 186 27 42
Interior 32 58*
Exposed
Interior 41 53*
Exposed
Interior
Exposed
Interior
Exposed 13 i

Interior 33 28 | 3 37 31
Exposed ez as L2

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed < <
Interior 37 49 31 | 38 39 4 | 3 33 3 2 29 32
Exposed L 40 13 2 42 31 2 3 22 20 3B 24 i 29 22
Interior 34

Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed 33
Interior
Exposed 29 36
Interior 43*

Exposed 36 42*
Interior 40* 40*
Exposed 40* 40*

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§=UNIRAc® |ASCE7—2| | I | | 301t | | SS=1.24 | 235q.ft| |PORTRA| |CRoss-5Lc1 | SML | |PROSERI| | TiIeRepIacememl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 45 35 45 45 30
Exposed 40 41 45 33 35 40 | 42 30
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42
Exposed 42 42 42 42 42 42 37 42 42 33 42 42 30 42 40 4 42
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 35 44 44 29
Exposed 32 (3 38 4 [29
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 42 42 42 42 42 42 42 42 42 42 42 42 42 40 42 35
Exposed 42 42 38 42 42 33 42 42 30 42 40 41 42 35 | 38 42 32 | 34
Interior | 50*  50*  50* | 50* 50* 50* 50+ 50* 50* 50* 50* 50* 50* 50* 50% | 50* 50%
Exposed | 50*  50%  50* 49 50t 45 50 40 50* 49* 36  50* 45

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§:UN‘RAc® |ASCE7—2| | I | | 301t | | SS=1.24 | 235q.ft| |PORTRA| |CRoss-5Lc1 | SML | |PROSERI| | TiIeRepIacememl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 38 35 38 38 30
Exposed 38 | 41 38 33 | 38 38 | 42 | 30
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed 39 41 39 35 |38 39

Interior | 45* 45" 45* 45t 45t 45* | 45*  45* 45* 45t o 45* 45* a5t

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 36 36 36 36 36 36 36 36 36 36 36 36 36
Exposed 36 36 36 36 36 36 36 36 36 36 36 36 36 33 36 36 30 36 36 41 36
Interior B e e e e e e e o el

Exposed [ e am | am g lam e (e e w3 g a7 3 L e

Interior

Exposed

Interior

Exposed

Interior 38 38 35 38 38 29
Exposed 38 41 38 35 38 38 32 34 38 41 20
Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

===UNIRAc® |ASCE7-2| | I | | 301t | | SS=1.21 | 233q.ft| |LANDSCA| |CRoss-5Lc1 | SML | |PROSERI| | TileRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roo one
i a 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i
07 Interior 97 97 97 97 97 97 97 97 95 97 97 91 97 97 87 97 96 83 97 92 80 97

Exposed | 97 97 86 97 95 82 97 90 78 97 86 74 96 83 69 92 79 65 88 76 62 81
Interior 98 98 98 98 98 98 98 98 92 98 98 87 98 97 83 98 92 79 98 88 76 96
B Exposed | 98 97 83 98 91 78 98 86 74 97 82 68 92 78 63 88 75) 61 84 69 58 v
Interior 98 98 98 98 98 98 98 98 98 98 98 97 98 98 92 98 97 88 98 92 84 98

Ea Exposed | 98 98 92 98 96 87 98 90 82 98 86 78 98 81 74 98 78 68 95 74 64 87
27.45 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 95 99 99 90 99
Exposed | 99 99 99 99 99 93 99 98 88 99 93 84 97 89 80 92 85 7 88 82 73 81

07 Interior 97 97 89 97 97 84 97 93 80 97 88 76 97 85 72 94 81 67 90 78 63 83

Exposed | 97 84 72 93 80 66 88 77 62 84 72 59 81 67 56 78 64 54 75 61 51 66

- Interior | 98 98 85 98 94 8 9 89 76 98 84 71 95 80 65 90 77 62 8 72 60 79

c Exposed | 95 80 65 89 76 62 84 70 58 80 64 55 76 61 53 71 59 50 66 56 | 59 60
o Interior | 98 98 95 98 98 89 98 93 84 98 88 8 9 84 76 98 80 71 97 76 66 90
Exposed | 98 84 76 98 79 70 95 75 64 91 68 61 8 64 58 83 61 55 79 58 53 73

interior | 99 99 99 99 99 9 99 99 91 99 96 8 99 91 8 95 8 79 91 84 76 83

Exposed | 99 91 82 94 8 78 8 82 74 8 78 68 80 75 64 76 70 61 72 65 58 63

7 interior | 97 = 94 81 97 90 77 97 8 73 94 8L 6/ 9 78 63 8 75 60 83 70 58 77
Exposed | 90 78 63 8 74 60 8 68 57 78 64 54 74 61 51 70 58 | 60 65 56 | 57 60

- Interior | 98 91 78 98 85 73 9 8L 66 91 77 63 8 72 60 8 67 57 78 63 54 70
Exposed | 86 72 59 8 65 5 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 | 54 55

27-45

2 - Interior | 98 95 8 98 89 8 98 84 77 98 80 72 97 76 66 93 72 62 89 66 60 82
Exposed | 97 76 65 92 70 62 8 64 58 8 61 56 79 58 53 76 56 51 72 53 | 59 64
- Interior | 99 99 93 99 97 8 99 92 8 9 8 79 91 84 76 8 80 71 8 77 66 76
Exposed | 90 84 75 8 79 69 8 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58
iy Interior | 91 = 91 91 91 91 91 91 91 91 91 91 91 91 91 8 91 91 8 91 91 80 91 73
Exposed | 91 91 8 91 91 8 91 9 78 91 8 74 91 83 69 91 79 65 88 76 62 81 57
- Interior | 91 91 91 91 91 91 91 91 91 91 91 8 91 91 8 91 91 79 91 8 76 91 66
B Exposed | 91 91 83 91 91 78 91 8 74 91 8 68 91 78 63 8 75 61 84 69 58 77 53
- Interior | 95 95 95 95 95 95 95 95 95 95 95 95 95 95 92 95 95 88 95 92 84 95 77
Exposed | 95 95 92 95 95 8 95 90 8 95 8 78 95 81 74 95 78 68 95 74 64 87 59
- Interior | 98 = 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 95 98 98 90 98 83
Exposed | 98 98 98 98 98 93 98 98 8 98 93 8 97 89 80 92 8 77 88 8 73 81 64
iy Interior | 91 = 91 8 91 91 8 91 91 8 91 8 76 91 8 72 91 8. 6/ 90 78 63 83 58
Exposed | 91 84 72 91 80 66 8 77 62 8 72 59 81 67 5 78 64 54 75 61 51 66 .58 o 61 | 57 |
- Interior | 91 ~ 91 8 91 91 8 91 89 76 91 84 71 91 80 65 90 77 62 8 72 60 79 55 55 (58 60 51 [ 54 56 | 59 | 51 56
0 c Exposed | 91 80 65 8 76 62 8 70 58 8 64 55 76 61 53 71 59 50 66 56 | 59 60 . 54 55 45 60 51 48 56 4% 35 53 42
- Interior | 95 95 95 95 95 89 95 93 8 95 83 80 95 84 76 95 80 71 95 76 66 90 60 62
Exposed | 95 84 76 95 79 70 95 75 64 91 68 61 8 64 58 83 6L 55 79 58 53 73 L 60 50
- Interior | 98 = 98 98 98 98 9 98 98 91 98 9 8 98 91 8 95 8 79 91 8 76 83 66
Exposed | 98 91 82 94 86 78 8 82 74 8 78 68 80 75 64 76 70 61 72 65 58 63 53
- Interior | 91 = 91 8 91 9 77 91 8 73 91 8L 6/ 9 78 63 8 75 60 83 70 58 77 53
Exposed | 90 78 63 8 74 60 8 68 57 78 64 54 74 61 51 70 58 | 60 65 56 | 57 60 [ = |
- Interior | 91 91 78 91 8 73 91 81 66 91 77 63 8 72 60 8 67 57 78 63 54 70 50
D Exposed | 86 72 59 8 65 56 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 | 54 55 .50
- Interior | 96 =~ 95 8 9 89 8 9 84 77 96 80 72 96 76 66 93 72 62 89 66 60 82 55
Exposed | 96 76 65 92 70 62 8 64 58 83 61 5 79 58 53 76 56 51 72 53 | 59 64 [ =5 |
- Interior | 98 = 98 93 98 97 8 98 92 8 9 8 79 91 84 76 8 80 71 8 77 66 76 60
Exposed | 90 84 75 8 79 69 8 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58
- Interior | 82 82 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 82
Exposed | 82 82 8 8 8 8 8 8 78 8 82 74 8 8 69 8 79 65 8 76 62 81
- Interior | 8 83 8 8 83 8 83 83 8 83 83 8 83 8 8 83 8 79 83 8 76 83
B Exposed | 83 83 83 8 83 78 8 83 74 8 8 68 83 78 63 83 75 61 83 69 58 77
- Interior | 8 88 8 88 83 8 8 83 8 88 83 8 83 83 8 88 8 8 88 8 84 88
Exposed | 88 88 88 8 8 87 8 88 8 88 8 78 8 8l 74 8 78 68 88 74 64 87
- Interior | 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 90 91
Exposed | 91 91 91 91 91 91 91 91 8 91 91 8 91 89 8 91 8 77 88 8 73 81
. Interior | 82 82 8 8 82 8 8 82 8 8 8 76 8 8 72 8 8L 6/ 82 78 63 82

Exposed | 82 82 72 82 80 66 82 77 62 8 72 59 81 67 56 78 64 54 75 61 51 66
p— interior | 83 83 83 8 83 8 8 83 76 8 83 71 8 8 65 8 77 62 8 72 60 79

0 c Exposed | 83 80 65 8 76 62 8 70 58 8 64 5 76 6L 53 71 50 50 66 56 |50 60
Interior | 88 88 88 8 88 8 8 88 8 8 88 8 8 84 76 8 8 71 8 76 66 88

Exposed | 88 84 76 8 79 70 8 75 64 88 68 61 8 64 58 83 61 55 79 58 53 73

Interior | 91 91 91 91 91 91 91 91 91 91 91 8 91 91 8 91 8 79 91 84 76 83

Exposed | 91 91 8 91 8 78 89 8 74 84 78 68 80 75 64 76 70 6L 72 65 58 63

g interior | 82 82 81 8 82 77 8 82 73 8 8L 6/ 8 78 63 82 75 60 82 70 58 77

Exposed | 82 78 63 82 74 60 8 68 57 78 64 54 74 61 51 70 58 | 60 65 56 | 57 60

p— Interior | 83 83 78 8 83 73 8 81 66 8 77 63 8 72 60 8 67 57 78 63 54 70

D Exposed | 83 72 59 8 65 5 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 | 54 55
Interior | 89 89 8 8 89 8 8 84 77 8 80 72 8 76 66 89 72 62 89 66 60 82

Exposed | 89 76 65 8 70 62 87 64 58 8 61 56 79 58 53 76 56 51 72 53

Interior | 92 92 92 92 92 8 92 92 83 92 8 79 91 84 76 8 8 71 82 77 66 76

Exposed | 90 84 75 85 79 69 81 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
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Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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a2 Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] = Ba a Speed p
> 25 g 90 95 100 105 110 115 120 130 140 150 160 170 180
3 © S 5 [0 Roo one
i g 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 3
o Interior | 76 = 76 76 76 76 76 76 76 76 76 76 76 76 76 16 76 76 76 76 76 76 76 76 73 76 76 65 76 50
Exposed | 76 76 76 76 76 76 76 76 76 76 76 74 76 76 69 76 76 65 76 76 62 76 68 57 76 62 52 69
- interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 16 77 77 6 77 715 61 77
B Exposed | 77 77 77 77 77 77 17 71 74 77 77 68 77 77 63 77 75 61 77 69 58 77 62 53 68 57 49 62
o interior | 83 83 83 8 83 83 8 83 83 8 83 83 8 83 83 8 83 8 8 83 8 8 83 77 8 78 68 83 52
Exposed | 83 83 8 83 83 8 83 83 8 83 83 78 83 8 74 83 78 68 83 74 64 83 64 59 8l 60 54 76
o Interior | 86 86 8 8 86 8 8 86 8 8 86 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 77 85 56
Exposed | 86 86 8 86 86 8 86 86 8 86 8 8 86 8 8 86 8 77 8 8 73 8l 76 64 75 67 59 66
7 interior | 76 = 76 76 76 76 76 76 76 76 76 76 76 76 76 72 76 76 6/ 76 76 63 76 71 58 76 64 54 72
Exposed | 76 76 72 76 76 66 76 76 62 76 72 59 76 67 56 76 64 54 75 61 51 66 56 | 58 61 52 54 57
- interior | 77 77 77 77 77 77 77 77 76 77 77 71 77 77 € 77 77 6 77 72 60 77 64 55 72 59 51 64
0 c Exposed | 77 77 65 77 76 62 77 70 58 77 64 55 76 61 53 71 59 50 66 56 60 52 | 54 56 | 59 | 50 52
o interior | 83 83 83 8 83 83 8 83 83 8 83 80 8 83 76 8 80 71 8 76 66 8 67 60 8 6L 56 78 52 5. 5 50 62
Exposed | 83 83 76 83 79 70 8 75 64 8 68 61 8 64 58 8 61 55 79 58 53 73 54 [ 60 65 50 55 60 57 52 56 53 | 48 53 | 50 | 42 50 | 45
o Interior | 86 86 8 8 86 8 8 8 8 8 86 8 8 86 8 8 8 79 8 84 76 8 78 66 77 71 61 69 64 57 63 60 53 59 56 50 56 53
Exposed | 86 86 8 86 8 78 86 8 74 84 78 68 80 75 64 76 70 6L 72 65 58 63 60 53 59 56 49 55 52 51
7 interior | 76 76 76 76 76 76 76 76 73 76 76 6/ 76 76 63 76 75 60 76 70 58 76 63 53 70 59 64 54 60 51 56 53
Exposed | 76 76 63 76 74 60 76 68 57 76 64 54 74 61 51 70 58 | 60 65 56 57 60 51 | 53 55 | 58 4% 52 54 43 59 51 3 | 56 | 46 | 33 52 4
- interior | 77 77 77 77 77 73 77 77 6 77 77 63 77 72 60 77 67 57 77 63 54 70 58 50 63 50 55 51
D Exposed | 77 72 59 77 65 5 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 54 55 | 58 | 50 51
o Interior | 84 84 84 8 84 81 8 84 77 8 80 72 8 76 66 84 72 62 8 66 60 8 60 55 77
Exposed | 84 76 65 84 70 62 8 64 58 8 61 56 79 58 53 76 56 51 72 53 | 59 64 49 | 55 59
o interior | 88 88 88 8 88 88 8 83 83 8 88 79 8 84 76 8 8 71 8 77 66 76 69 60 67
Exposed | 88 84 75 85 79 69 81 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58 55 54
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 73 75 50
Exposed | 75 75 75 75 75 75 75 75 75 75 75 74 75 75 69 75 75 65 75 75 62 75 68 57 75 62 52 69 58 60 64 54 56 60 51 | 53 56 | 59
- Interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 66 75
B Exposed | 75 75 75 75 75 75 75 75 74 75 75 68 75 75 63 75 75 6L 75 69 58 75 62 53 68
o Interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 77 78 52
Exposed | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 74 78 78 68 78 74 64 78 64 59 78
o Interior | 82*  82* 82+ = 82*  82* 82+  82* 82* 82+ @2 82* 82+  @2* 82* 82+  82% 82* 82+  82% 8¢ 82+ 8%  82* 82+  82* 56
Exposed | 82* 82¢ 82* 82* 82* 82* 82* 82* 82* 82* 82* 82 82* 82* 80* 82* 82+ 77 82* 82+ 73 81* 76 64 75
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 72 75 75 67/ 75 75 63 75 71 58 75
Exposed | 75 75 72 75 75 66 75 75 62 75 72 59 75 67 56 75 64 54 75 61 51 66 56 | 58 6l
= Interior | 75 75 75 75 75 75 75 75 75 75 75 71 75 75 65 75 75 62 75 72 60 75 64 55 72
40 c Exposed | 75 75 65 75 75 62 75 70 58 75 64 55 75 61 53 71 59 50 66 56 59 60 52 | 54 56
o Interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 76 78 78 71 78 76 66 78 67 60 78
Exposed | 78 78 76 78 78 70 78 75 64 78 68 61 78 64 58 78 61 55 78 58 53 73 54 [ 60 65
- Interior | 82*  82* 82+ 82+  82* 82+ 82 82* 82* 82 82* 82* @2 82* 82* @2 82* 79* 82 8* 76 8l* 78 66 77 71 61 69 64 57 63 60 53 59 56 50 56 53
Exposed | 82* 82¢ 82* 82* 82* 78* 82* 82* 74 82 79+ 68 80 75 64 76 70 6L 72 65 58 63 60 53 59
o7 interior | 76 76 76 76 76 76 76 76 73 76 76 6/ 76 76 63 76 75 60 76 70 58 76 63 53 70
Exposed | 76 76 63 76 74 60 76 68 57 76 64 54 74 61 51 70 58 | 60 65 56 57 60 51 | 53 55
= interior | 77 77 77 77 77 73 77 77 6 77 77 63 77 72 60 77 67 57 77 63 54 70 58 50 63
D Exposed | 77 72 59 77 65 5 77 62 53 72 59 51 66 56 | 59 63 53 [ 56 60 51 54 55 | 58 | 50 51
o Inteior | 80 80 80 8 80 8 8 80 77 8 80 72 8 76 66 8 72 62 80 66 60 8 60 55 77
Exposed | 80 76 65 80 70 62 80 64 58 8 61 56 79 58 53 76 56 51 72 53 | 59 64 49 | 55 59
- Interior | 86* ~ 86*  86* 86* 86* 86* 86 86 83 86+ 86* 79 86* 84 76 85 80 71 8 77 66 76 69 60 67
Exposed | 86* 84 75 86* 79 69 81 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58 55 54
o7 interior | 69 = 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 50
Exposed | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 65 69 69 62 69 68 57 69
= Interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 66 70
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 68 70 70 63 70 70 6L 70 69 58 70 62 53 68
Interior | 75% | 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75+
2027 xposed | 75+ 75* 75
27.45 lI_:nteriord ----------------------------------- o8
XpOsel
g interior | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 67 69 69 64 54 69
Exposed | 69 69 69 69 69 66 69 69 62 69 64 54 61 52 | 54 57
p— Interior | 70 70 70 70 70 70 70 70 70 70 70 59 51 64
0 c Exposed | 70 70 65 70 70 62 70 70 58 70
- Interior | 75%  75%  75¢ 75+  75%  75¢ 75+  75%  75¢ 75
Exposed | 75 75 75 75+ 75+ | 88 75* 75¢ | 83 75*
27.45 lI_:nteriord 1% %0 %0 | % L% e e
XpOsel
g interior | 72 72 72 72 72 72 72 72 72 72 72 6/ 72 72 63 72 72 60 72
Exposed | 72 72 63 72 72 60 72 68 57 72 64 54 72 61 51 70 58 | 60 65
p— Interior | 72 72 72 72 72 72 72 72 66 72 72 63 72 72 60 72 67 57 72
D Exposed | 72 72 59 72 65 56 72 62 53 72 59 51 66 56 | 59 63 53 | 56 60
- Interior | 79*  79%  79* | 79  79* 79+ 79 79+ 77+ 79+ 79 72 79~ 76* 66 79~ 72 62  79*
Exposed | 79* 76+ 65 79* 70 62 79* 64 58 79* 61 56 79* 58 53 76* 56 51 72 53 59 64 49 | 55 59 | 56 | 51 55 | 52 46 51 -------
Interior | 79*  79* « 79*  79*  79*  79*  79* | 79 79 79 79 79 79 79+ 76 79+ 79+ [ 88 79+ 77~ 84 76* (8 78 8 8 71 8O 75 64 75 68 60 67 63 56 63 59
27-45
Exposed | 79*  79*  76* 79* 79* | 87  79*  76* it 72+

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§=UNIRAc® |ASCE7—2| | I | | 301t | | SS=1.24 | 235q.ft| |LANDSCA| |CRoss-5Lc1 | SML | |PROSERI| | TiIeRepIacememl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 58 59 59 54
Exposed 59 59 59 59 59 59 59 59 59 59 59 59 59 56 59 59 54 58 58 51 58 56 58 52 | 54
Interiord ---------------------------
Expose:

Interior

Exposed

Interior

Exposed

Interior 60 58
Exposed 58 | 60 62 56 57 60
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 58 58 58 58 58 58 58 58 58 58 58 58 58 58
Exposed 58 58 58 58 58 58 57 58 58 54 58 58 51 58 58 - 58 56 57 58
Interiord ---------------- 75 75
Expose:

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

..,UN‘RAC |ASCE7—2| | I | | 301t | | SS=1.24 | 235q.ft| |LANDSCA| |CRoss-5Lc1 | SML | |PROSERI| | TiIeRepIacememl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 55 55
Exposed 55 | 60 55 55 | 57 55
Interiord 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69
Expose

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Exposed 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | 54
Interiord ---------------------------
Expose:

Interior

Exposed

Interior

Exposed

Interior 53 53
Exposed 53 | 60 53 53 | 57 53
Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

===U N l RAC® |ASCE 7-2| | I | | 301t | | SS=3.0(1 | 19 sq.ftl | PORTRA' |CRoss-5Lc1 | SML | |PRO SERIl | TileRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roo one
i a 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i
07 Interior 83 83 83 83 83 83 83 83 79 83 83 76 83 83 72 83 80 68 83 77 64 82 71 58 77

Exposed | 83 83 72 83 79 67 83 76 63 83 72 59 80 68 55 77 64 52 74 60 49 66 55 40 60
interior | 83 83 83 8 83 80 8 83 77 8 83 73 8 80 68 8 77 64 8 74 60 79 66 54 74

B Exposed | 83 80 68 83 76 63 83 72 59 80 67 55 77 63 52 73 59 48 69 56 42 61 50 35 55
o interior | 83 83 83 8 83 83 8 83 83 8 83 80 8 83 77 8 8 73 8 77 69 8 70 61 82
Exposed | 83 83 77 83 79 72 83 75 67 83 71 62 83 66 58 82 62 55 79 59 52 73 53 43 66

Interior | 84 84 84 8 84 84 8 84 84 8 B84 84 8 B84 8 8 84 78 84 8 76 8 77 68 77

Exposed | 84 84 8 84 84 78 84 81 74 83 78 69 80 75 65 77 70 61 74 67 58 66 60 52 59

7 interior | 83 83 75 8 81 69 8 78 65 8 74 6L 8 70 &5 78 66 54 76 63 51 69 56 42 62
Exposed | 88 70 57 78 65 53 74 61 50 70 57 44 66 54 39 62 51 36 59 48 33 53 39 [ 42 48

- Interior | 8 82 71 8 78 65 8 74 61 8 69 5 78 65 53 75 61 50 7L 58 46 64 52 37 57
Exposed | 78 65 53 75 60 50 69 56 42 65 52 38 61 49 35 57 43 32 54 39 44 47 33 | 37 39

27-45

¢ © o Interior | 83 83 78 8 81 75 8 77 69 8 74 65 8 69 61 8 65 57 8 6L 54 75 55 47 68
Exposed | 83 69 60 8 64 56 79 59 52 76 55 49 72 52 42 68 49 38 64 42 35 58 36 30 52
o Interior | 84 84 83 8 84 79 8 83 76 8 79 72 8 76 67 79 73 64 76 69 60 68 62 54 61
Exposed | 82 76 67 78 72 63 74 67 58 69 63 55 65 59 51 61 56 48 57 53 42 52 46 36 43
interior | 83 79 66 8 75 62 8 71 58 79 66 54 76 63 51 72 59 47 68 56 42 6l 51 35 56

0-7
Exposed | 76 62 51 71 58 46 66 55 40 62 51 36 59 48 33 55 42 30 53 39 41 46 33 3 38
- Interior | 83 76 62 8 71 58 79 66 54 76 61 51 71 58 45 67 54 40 63 51 37 56 42 31 51
D Exposed | 71 57 45 66 53 39 61 50 35 57 43 32 54 39 | 44 51 36 | 40 46 33 36 38 42 31 32
o Interior | 8 79 71 8 75 66 8 70 61 8 65 57 8 6L 54 78 57 51 75 54 46 67 48 38 6l
Exposed | 80 61 54 77 56 50 73 53 43 68 49 39 64 42 35 60 39 32 5 35 29 52 30 [ 37 44
o Interior | 84 84 77 8 80 73 8 77 68 79 73 64 76 69 60 72 65 57 68 61 53 60 55 47 55
Exposed | 76 69 60 71 64 56 66 60 52 61 56 49 57 53 42 54 50 38 51 45 35 42 37 30 36
7 interior | 77 77 77 77 77 77 77 77 77 77 77 16 77 77 72 77 77 68 77 77 64 77 71 58 77
Exposed | 77 77 72 77 77 67 77 76 63 77 72 59 77 68 55 77 64 52 74 60 49 66 55 40 60
- Interior | 78 78 78 78 78 78 78 78 77 78 78 73 78 78 68 78 77 64 78 74 60 78 66 54 74
B Exposed | 78 78 68 78 76 63 78 72 59 78 67 55 77 63 52 73 59 48 69 56 42 61 50 35 55
o Interior | 81 81 81 8 81 8 8 8l 8 8 8l 8 8 8l 77 8 8 73 8 77 69 8 70 61 8l
Exposed | 81 81 77 8 79 72 8 75 67 8 71 62 8 66 58 8 62 55 79 59 52 73 53 43 66
o interior | 83 83 83 8 83 83 8 83 83 8 83 83 8 83 8 8 83 78 8 8 76 8 77 68 77

Exposed | 83 83 81 8 83 78 8 8l 74 8 78 69 80 75 65 77 70 61 74 67 58 66 60 52 59

7 interior | 77 77 75 77 77 69 77 77 65 77 74 6L 77 70 &7 77 66 54 76 63 51 69 56 42 62
Exposed | 77 70 57 77 65 53 74 61 50 70 57 44 66 54 39 62 51 36 59 48 33 53 39 [ 42 48

= Interior | 78 78 71 78 78 65 78 74 61 78 69 57 78 65 53 75 61 50 7L 58 46 64 52 37 57
0 c Exposed | 78 65 53 75 60 50 69 56 42 65 52 38 61 49 35 57 43 32 54 39 44 47 33 | 37 39
o Interior | 81 81 78 8 81 75 8 77 69 8 74 65 8 69 61 8 65 57 8 6L 54 75 55 47 68
Exposed | 81 69 60 81 64 56 79 59 52 76 55 49 72 52 42 68 49 38 64 42 35 58 36 30 52

Interior | 83 83 83 8 83 79 8 83 76 8 79 72 8 76 67 79 73 64 76 69 60 68 62 54 61

Exposed | 82 76 67 78 72 63 74 67 58 69 63 55 65 59 51 61 56 48 57 53 42 52 46 36 43

o7 interior | 77 77 66 77 75 62 77 71 58 77/ 66 54 76 63 51 72 59 47 68 56 42 61 51 35 56
Exposed | 76 62 51 71 58 46 66 55 40 62 51 36 59 48 33 55 42 30 53 39 41 46 33 35 38

27-45

= Interior | 78 76 62 78 71 58 78 66 54 76 61 51 71 58 45 67 54 40 63 51 37 56 42 31 51
D Exposed | 71 57 45 66 53 39 61 50 35 57 43 32 54 39 | 44 51 36 | 40 46 33 36 38 42 31 32
o Interior | 8 79 71 8 75 66 8 70 61 8 65 57 8 61 54 78 57 51 75 54 46 67 48 38 61
Exposed | 80 61 54 77 56 50 73 53 43 68 49 39 64 42 35 60 39 32 5 35 29 52 30 37 44

- Interior | 84 84 77 8 80 73 8 77 68 79 73 64 76 69 60 72 65 57 68 61 53 60 55 47 55
Exposed | 76 69 60 71 64 56 66 60 52 61 56 49 57 53 42 54 50 38 51 45 35 42 37 30 36

o7 Interior | 68 = 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 64 68 68 58 68
Exposed | 68 68 68 68 68 67 68 68 63 68 68 59 68 68 55 68 64 52 68 60 49 66 55 40 60

= Interior | 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 64 68 68 60 68 66 54 68

B Exposed | 68 68 68 68 68 63 68 68 59 68 67 55 68 63 52 68 59 48 68 56 42 61 50 35 55
o Interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 73 75 75 69 75 70 61 75
Exposed | 75 75 75 75 75 72 75 75 67 75 71 62 75 66 58 75 62 55 75 59 52 73 53 43 66

- Interior | 83*  83*  83* 83 83* 83* @3 83 83* 83 83* 83* 83+ 83* 78 83+ 83* 78 83+ 83+ 76 83 77 68 77

Exposed | 83* 83* 78 83 83 78 83 78 74 83 78 69 78 75 65 77 70 61 74 67 58 66 60 52 59
g Interior | 68 68 68 68 68 68 68 68 65 68 68 61 68 68 57 68 66 54 68 63 51 68 56 42 62

Exposed | 68 68 57 68 65 53 68 61 50 68 57 44 66 54 39 62 51 36 59 48 33 53 39 [ 42 48

p— Interior | 68 68 68 68 68 65 68 68 61 68 68 57 68 65 53 68 61 50 68 58 46 64 52 37 57

0 c Exposed | 68 65 53 68 60 50 68 56 42 65 52 38 61 49 35 57 43 32 54 39 44 47 33 | 37 39
Interior | 75 75 75 75 75 75 75 75 69 75 74 65 75 69 61 75 65 57 75 61 54 75 55 47 68

Exposed | 75 69 60 75 64 56 75 59 52 75 55 49 72 52 42 68 49 38 64 42 35 58 36 30 52

Interior | 83* 83* 83* 83* 83 78 83* 83 76 8* 78 72 78 76 67 78 73 64 76 69 60 68 62 54 61

Exposed | 78 76 67 78 72 63 74 67 58 69 63 55 65 59 51 61 56 48 57 53 42 52 46 36 43

g Interior | 68 = 68 66 68 68 62 68 68 58 68 66 54 68 63 51 68 59 47 68 56 42 61 51 35 56

Exposed | 68 62 51 68 58 46 66 55 40 62 51 36 59 48 33 55 42 30 53 39 41 46 33 35 38

. Interior 68 68 62 68 68 58 68 66 54 68 61 51 68 58 45 67 54 40 63 51 37 56 42 31 51 |40 43 35 4 31
D Exposed | 68 57 45 66 53 39 61 50 3 57 43 32 54 39 [ 44 51 36 | 40 46 33 [ 36 38 42 31 3R -------------
- Interior | 76 =76 71 76 75 66 76 70 61 76 65 57 76 6L 54 76 57 51 75 54 46 67 48 38 6l
Exposed | 76 61 54 76 56 50 73 53 43 68 49 39 64 42 3 60 39 32 57 35 29 52 30 | 37 44 -- -- 29 ----
- Interior | 79 79 77 79 79 73 79 77 68 79 73 64 76 69 60 72 65 57 68 6L 53 60 55 47 55 42 34 4 37 29 3 33 39 32 29
Exposed | 76 69 60 71 64 56 66 60 52 61 56 49 57 53 42 54 50 38 51 45 35 42 37 30 36

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Design Standar 1}
gn Standard P\skcamg“wl | 30 ft | | . (1
Roof Height = 3.0
Seismic | Mi‘jmsAqu} | | PORTRA|
Orientation | CROSS-SLci |
Rail Direction SML | |
Rail Type PRO SER'l
Clamp

SPAN TABL

L= g g Man
z - 90 aximum All
e owabl .
a 95 e Ralil
07 ntori 1 il Spans f
Eﬂlenor o1 2 3 T 100 or Rooftop S
xposed 61
e el T & et 20 s 105 olar Panels P
027 Bxosed | 61 s o o o ERER 110 : arallel to the R
erior 1 1 6 61 61 2 11 = d oof S
Exposed 70t 70 61 61 1 6l 61 61 3 T 5 peed urface (i -
27.45  Imterior o ;g: 2 =2 u gi g & = gi 61 6L 20 N 120 : e (inches) vtachment
Exposed 67* 70* 70* 61 61 59 61 6 2 ROO T
0-7 Interi 67" 6 67* 6 70+ 70 700 70 5 6 61 6 61 61 1 6l 3 d Zone 30
or 75 75 0} ()} 1 1 B 5 1
. Tt 8 o o o oo a5 o5 oa e oa oo PR
c -20 Interior 61 61 67+ 67* 70* 70+ 7 61 5 1 6 2 61 61 2 15
61 57 61 67* 67 70* 0* 2 1 6 6 61 3 0
20 Exposed | 61 g o = = T er 6T on r T2 o &2 =2 o = 2 S H % 6 61 58 1 2 H
L,y Interior [ 70° g B oL | 6L BT 5L | oL o G 67 | 67* 26* & ;0* 700 7‘1)3 61 5(15 60 ei 55 40 o1 | 6L 3 1 60
Exposed 70* 61 61 61 61 67 67+ 7 67+ 0* 6. * 70* 42 61 60 53 2 170
27-45 nteri 70* 70* 60 61 50 6 61 6 7 67 7 67 2 55 70 61 54 50 61 3 1
ior 69* 70+ 70 50 61 61 61 1 57 1 61 65+ 67+ 70* 69* 50 61 34 5 59 4 2 1
e e ol e L 56 61 44 61 67+ 67+ 59 fLos0 s 0w s a 6l 3 T
61 61 57 67+ 67" 52 —— 5 4 6 30 54 1
07 nterior 67 67 67 67 64 56 70 70 42 61 57 54 61 61* 67* 70 61 70¢ 13 1 54 51 40 2
r 67+ 67* 70* 69* 52 61 39 61 67¢  67* 67* 67+ 53 4 (0} 63 0 50 20 37 o1 3
i B 67+ 67+ 59 7o 38 3 » = s L er o % 3 s @ 55 35 61 39 50 L
35 2
700 Inter 61 61 . 52 70 2 » u 4 s o = ® 61 66" 67 46 70 40 T 57 3
D nterior 61 61 63 67 o S * 9 6 59 51 60 67* 37 57 42 5 73 n
61 67* 67* 55 70 35 1 4 6 52 67* 60 50 31 56 35 4
oo | & o7 51 6L 61 67+ 67" ol e | 8 nlelsl = il sl 59 62* 38 70* 35 42 v B
2027 . nteri 61 61 58 61 58 67+ 67 67 0 52 1 70 3 &2 58 53 2 54 67 6 32 52 4 37 14 31 52 331
ior 57 61 6 46 6 61 58 7 63+ 67+ 42 65+ 54 46 39 61 45 5 5% 56 55 a4 2 67* 1 31 37
Exposed 72t 72 4500 61 1 | S8 5 61 55 65+ 67 67 68 4 57 70* 39 [ 44 61 52 42 48 51 36 4 50 65 42 47 33 |3 41
o745  Interi 72" e 53 61 Blnlals Tl e ler | e o 38 61 47 37 34 57 38 4 ¥ e T
for 61 72¢  72% 39 6 61 54 1 51 4 61 51 67* 64 54 33 57 36 A 45 3 9 2 2 60 37 40
Exposed Z a2 ¥ Z s ¥ o = 61 36 61 61* 64" 42 & B - Y s = 1 53 33 55 46 33
59 51 56 67 53 5 0 |4 5 31 39 a1 46 40
0-7 Interio 73* B 73*% 7a* 56 50 72* 70 35 57 61 51 48 61 48 67 58 47 68" 3 3 2 37 35 n 37 55 33
r 73+ 72¢ 61 43 61 33 59 57 60 67 36 3 49 2 34 22 38 49 29 51
x| 25 o8 60 71 73" 53 72 32 B3R s 4 w7 = % s % % =2 39 37 47 27 34 a7 40
a7 33
7-20 nteri 58 58 64 73¢ R 65 5 54 3 5 61 2 30 56 52 54 31 62 28 3 3 31 3 " a9
B nterior 58 58 56 73 68 7 , 9 5, 53 22 46 62* 38 41 29 7 4 3
58 66* 68* 49 72 44 4 3 3 36 56 47 34 32 39 24 0
x| 20 59 58 58 58 60 73+ 39 N T o s % HE 1 51 e 49 0 57 24 44 e e
20-27 Interi 59 59 58 58 52 6 73 6 64 42 4 72 6 | 40 51 46 35 38 56 33 35 2 39 20 2 35 0 21
for 59 B =2 % 5 02 g = 4 73 35 57 46 37 33 56 P S 5 21 39
s »l=lsls 8 58 58 49 2z > % 3 TR T kB -z ®» % ¥ = o 51 29 31 .
o745 Interi 57 57 o0 59 213 e le | 2 1= 9 32 54 38 31 42 51 T 35 a1 30 49 =
ior s st 1se Bl=lsls 8 58 58 42 65 57 46 42 51 e e 2 42
Exposed 53+  53* 7% 57 7* 57 59 59 58 58 54 57 35 67 4 31 3 36 40 3 37 S 35 39 a1 35
58 58 50 68* 29 8 > 3 P = 5 43 31 28
07 posed | 53 5% ¥ =t 2T 2 > 5 = 50 50 58 58 38 61 52 8 6 o 20 3 39 39 23
r 53¢ 53¢ 57% 57¢ 59 59 55 58 51 4 53 6 30 (3 1 39 22 35 32 39 31 35
Exposed 58 58 53+ 53+ 57 57 55 » 5 % 5 » 9 5 % 23 mee. 2 2 37 23 13 38 42
31 35
7-20 Interi 58 58 BeR o 53* -y 57% 57+ 57+ 57+ 59 5 9 59 8 52 58 42 47 39 56 23 41 3 39 28 35 27
Cc nterior 58 58 53 53 7 7 r 9 5 58 58 37 55 32 34 37 1 3
58 53* 53* 57* 57 52 9 5 B 30 50 38 42 27 33 20 8
Exposed 59 59 57 58 58 53+ 53+ 57% 57 57¢  57% 50 5 59 59 8 49 8 58 pos 39 33 51 20 6 2z 34 25 27
2007 Interi 59 59 58 58 53¢ 53+ 53¢ | 53+ 7+ 57 7 57 9 48 59 58 58 32 50 28 30 (3 33 4 29 18
ior 59 B =2 % 3 - 53+ 57+ 57+ 59 59 55 58 o i v EEEEEE % 18 32
Exposed 57+ 57" 58 59 ) 811 58 58 53+ 53+ 53+ 53+ 57 57* 57 57+ 56 42 59 59 40 58 58 53 1 42 4L AL 24 39 20 21 24
27-45 Interi 57* 57* 59 59 50 5 58 58 3*  53* 3% 53* 55+ 57% 59 54 50 58 33 4 37 2 20 26 33 39 16
ior 57+ 57+ 57¢  57* 50 59 59 50 8 57 58 53% 53* 57* 57* 50 59 34 5 58 27 1 37 9 36 21 35
Exposed 53+  53* 7% 57 7* 57 56 59 44 58 53 53* 57+  52* 57  57* 35 5 59 49 5 42 58 29 33 39 29
58 57 53* 53* 2 7 " 5 4 5 30 54 36 39 23
07 “posed 53 5% ¥ L T 2 % 2 5 50 57 54 58 53+ 53+ LT I sh 1 5E 13 9 54 51 40 32 32 P
r 53¢ 53+ 57+ 57+ 52 59 39 58 53+ 53 53 53 3 4 7 57 0 50 40 a7 58 26 29
Exposed 60 60 53+ 53+ 57+ 57+ 38 M 8 % S e T &8 s 55+ 35 59 39 50 e
7-20 Interi 60 60 53¢ 53¢ . 52t 57* 57% 57+ 59 4 3 59 1 36 58 53¢ 53¢ 46 57% 40 50 45 3 35 57 23
D nterior 60 60 534 53 7 7 - 9 5 58 51 53* 53* 37 57* 42 35 2
60 538 53* 55* 57 35 9 4 5 52% 53* 57* 50 31 56 35 44
Exposed 61 61 51 60 60 53¢ 53% 49 5 57+ 57+ 57 4 50 59 s 33 8 56 53+ 53+ 38 57+ 35 42 39 |4 31
2027 [nteri 61 61 58 60 GRS 53+ 53+ 7r 52 7 57 3 32 58 53 42 53+ 53+ 32 55 5 4 37 [ 4 31 52 3 a1
for o1 R R 53 42 57 54 46 39 58 | | 2 s L 13 37
Siveea 62*  62* 45 61 1 58 0 55 60 53¢ 5 53¢ 53+ 57* 7 57+ 57 39 44 59 52 42 48 51 36 3 50¢ 53+ 42 47 33 - a1
27-45 Interi 62* 62* 53 61 40 6 60 5 3+ 53+ 3+ 53 9 38 57+ 47 37 34 57 38 50 53+ 5% 51+ 30 37 57 7 27
for o s o —— 4 60 51+ 53¢ 57+ 54 33 57 R g lse a2 |59 a7 40
e e 1 50 61 36 60 53¢ 53+ 42 TR Um0 29 1 53 = ar 5 B
59 51 53+ 53+ 35 5 9 4 ps - 3 al T3 40
07 posed S8 S8 o se =0 - 61 51 48 60 49+ 53 57 . mem- 2 37 35 a1 37 53+ 33
r 5+ 5g* 62% 61* 43 61 33 59 53+  53* 53¢ 53* 36 3 7 49 2 34 42 38 29 29 51*
Exposed 54 54 58+ 58+ 53 62" 32 BB = 4 s T ¥ % sz 39 37 a7 27 34 37 40
37 33
7-20 Interi 54 54 58* 58* = 43 62+ 62*  57* 54 3 5 61 2 30 56 5% 53* 31 57% 28 33 3 31 '3 22 29
B nterior 54 54 56* 58 2 7 " 9 5 53 42 46 53* 38 41 29 7 4
54 58* 58* 49 62 44 4 3 6 36 53% 47 34 32 39 24 30
Exposed o o u oo 54 58+ 58+ e ler | = L S S a1 43 e 40 57+ 24 4 e
20-27 Interi 56 56* 54 54 52 58 58+  5g* ¢ 42 4 62 6 | 40 51 46 35 38 53+ 33 4 35 o 9 20 23 35 0 a1
or 56 56* 56* | 56+ 54 54 54 54 56+ 58« 35 57+ 46 37 33 56 31 3 52¢ 40 0o | 35 9 53+ 21 39
Exposed a6 | 46° 6% 56* L 54 54 49 5 58 58 60+ 3 51 62 33 136 56 42 3% 38 43 30 7 33 51 29 31 B 2 29
27-45 Interi 46* 46* 56* 56* 56+ 54 54 54 54 7* 53+ 8’ 5g* 9 32 54 38 31 42 51 40 45 3 35 a 39 0 =
rior a6¢ 46 46* 46+ 56+ 56% 6" 56 54 54 42 58* 57+ 46 42 51 30 3 37 40 82y S 26 12
e e Lol 56+ 56+ 54 54 54+ 57+ 35 62" e — 3 (a7 45 35 39 3 35
56+ 54 54 50 58% 29 48 2 4 26 32 43 31 28
0-7 Interio 44* s 44* a4 46* 46+ 46* 26+ 56* 56+ 56+ 54 54 38 58* 52 38 51+ 36 a7 3 a1 29 35 39 39 23
r a4+ a4+ 26* 46* 56* 56+ 54 54 51 4 54+ 58 30 (3 1 39 42 35 32 39 31 35
Exposed 54 54 a4+ a4+ 26 46+ 55¢ 5 56+ 56 54 54 54 54 5 35 8+ 55¢ 7 44 32 31 37 23 43 38 42
31 35
7-20 [ ; 54 54 44% 44* m 46* 46+ 46* 26+ 6* 56+ 6 56+ 52 54 42 47 39 56* 23 41 3 39 28 35 27
C nterior 54 54 44* 44 6 6 , 52+ 56% 54 54 37 55¢ 32 34 37 1 3
54 a4 a4* 46 46 2 6+ 56* 5. 5. 30 50 38 42 27 33 26 8
Exposed 56%  56* 54 54 54 44* 44* 46¢ 4 a6¢ 46+ 56* 56 6 56+ 4 29 4 54 36 39 33 51 20 36 34 = 27
20-27 Interi 56* 56* 54 54 a4+ a4 a4 s 6+ 46+ 6+ 46+ 48 56+ 54 54 32 50 28 30 3 33 24 22 29 55
rior 56+ 53+ 56%  56* 53 54 54 54 a4+ a4* 46% 6% 56% 56* 54 54 38 3 42 24 33 29 7 45 18 32
Exposed 46+ | 46t 3+ 56" 6 | 56° 54 54 a4 a4 aar aw 46* 46t 46+ 46 56* 42 56 56 40 54 54| 53 1 EES 41 24 ) 20 | 21 =
27.45  Interi 46+ 46* 56" > > 5 o W a4 4 aar 46+ 46" 56* 54% 50 54 e e 29 (26 33 39 6
rior 460 46+ 160 46" 50  56¢ 6" 56 54 54 44 4 46+ 46+ 50 56+ 56¢ 4 s 54 47 137 9 36 2¢ 35
Exposed a4 an 6% 46+ 6% | 46* 56+ 56+ 44 54 a4* 44t 165 4 46+ 46* 35 55 6% 49 4 42 54 29 33 39 29
56+ 54 54 a4+ a4 6* 6 4 56¢ 30 54 36 39 23
07 Interio 44 aax a4r  aax a6* 46~ 46 46" 42 56" 56* 54 54 a4r 44 46+ 46+ 46+ 46 13 54+ 51 40 32 32 9
r a4 a4+ 46% 46+ 52+ 56* 39 54 a4r aar a4% s 6+ 43+ 6+ 46 0 50 40 37 54 26 29
Exposed 56 56 a4r a4+ 46+ 46" o | oo [ se | o2 2llslx L L L 46+ 46 35 56+ 39 50 o 35
7-20 Interi 56 56 44 a4 - 46¢  46* 46*  46* 6* 4 3 56¢ 1 36 54 44+ 44* 46* 46* 40 50 45 3 35 54 23
D nterior 56 56 44* 44 6 6 , 9 56% 54 51 44% a4* 37 46* 42 35 2
56 44+ 44% 46* 46 35 6 4 B 44+ 44% 46* 46* 31 56* 35 44
Exposed 50%  59* 51 56 56 44* 44* 465 4 46¢ 46+ 56+ 4 50 56 8 a3 4 54 e a4+ 38 46+ 35 42 39 - 31
2007 | Interi 59* 59+ 56 56 a4 aa a4 agr 6+ 46+ 6+ 46* 3 32 56+ 53 22 44+ 44+ 2 a6 60 a2 37 4 31 52 3 31
rior 57¢ x X B3 5 56 a4 a4 42 46+ 54+ 46 39 54 L L L O R A s 0 st 37
Exposed 51*  51* 45 50 9+ 58 6 55 56 a4 a4 a4 ag 46+ 46+ 46% 46" 39 44 56%  52* 42 48 51 36 4 a4 44 42 46 33 3 41
27-45 Interi 51% 51% 53 50¢ | 59* 40 5 56 54 < 44 ax a4 38 46+ 47 37 34 54 38 44* ax ag* 46* 30 37 46 7 27
rior 51%  51* 51%  51* 39 59+ 9 54 6 51 56 44+ 44* 46* 46* 33 56* 36 4 45 31 4 a2+ e 37 40
B 48%  48* 1 51% 1 51* 50 59* 36 56 a4 44 a4 44 42% 3 46*  46* 37 29 44 2 0 29 53 33 a4* 46% 33
48+ 48+ 51% 51% 35 59% 56 51 5 a4+ ax a4 5 46+ a6+ 43 52« 31 39 41* ar a4 40 3
48* 48* 50* 51* 57% 51 48 6 5 44+ a4* 36 46* 32 37 35 41 37 4 a0+ 3
48* 48* Sl 51* 43 59* 33 6 4 44 4% 30 46* 34 42 38 49 29 4 40
48+ 48* 51+ 51* 32 58* 55 7 5 a2+ 44+ a6+ 39 37 47 27 34 37 0
48+ 48* 43 51* 54 45 42 6 5 a4+ a4+ 31 46* 28 33 31 37 33
48* 48+ 51* 51* 39 59* 30 6 4 44 a4+ 38 41 29 37 34 42 39
48* 48~ 49+ 51* 44 54 S8 2 5 3 44+ 46+ 34 32 39 24 30
48* 48* 39 51* 51 40 39 6 5 6 43¢ a4+ 40 46% 24 44 41 32
48* 48 51 51 36 59+ a 13 3 a4 33 35 39 32 30
48* 48+ 42 51* 40 51 46 5 5 8 3 a4+ 40 29 29 35 21
48* 48* 35 51* 46 37 33 6 4 1 3 40% 35 46* 21 39
48* 48* Sk 51* 33 56* 35 3 3 7 3 a4+ 29 31 35 209
48* 48* 39 51* 36 42 38 0 5 3 4 a4+ 35 39 25
48* 48* 32 51¢ 38 31 42 1 3 0 33 35 31 46+ 19
42 48+ 51% 46+ Py 51 30 7 4 5 > = =
a8+ 48+ 35 51¢ 31 36 33 0 4 - s 5 =
48* 48* 29 48* 32 40 37 26 5 3 5 43 31 28
38 48+ 51% 38 36 43 2 | 3 30 39 23
48+ 48* 30 51* 27 31 29 5 3 3 35
45+ 48+ 37 39 42 35 2 23 9 | 4 1 38 -
35 48+ 44 32 31 37 4 3 3 31 35
A A A L — . R e 27
30 48 38 42 27 33 - 8 27
L TR s I o N e 4 25
38 42 33 37 24 29 18
. I TR o B .
3 4 37 29 29 | 26 23 39 =
37 36 22 35
29 33 39 29
36 39 23
32 32 10
N
20 23
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Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=E=U N l RAC® |ASCE 7-2| | I | | 301t | | SS=3.0(1 | 19 sq.ftl | PORTRA' |CRoss-5Lc1 | SML | |PRO SERIl | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 50
Exposed 42 48
Interior 37 48*
Exposed 44 3 39
Interior 39*  39*
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 35 41*
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 40
Exposed 37 39 43
Interiord (5541 15541 55+ [i55+0 555 5540 55 [55%1 [N55%1 [N5540 [i55+ [N55% 55+ [ss= 5550 555 5551 [i55+ 55+ ss= 5540 555 [54%0 N5+ [is5E

Expose:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§=U N ' R Ac® |ASCE 7-2| | I | | 301t | | SS=3.0(1 | 19 sq.ftl | PORTRA' |CRoss-5Lc1 | SML | |PRO SERIl | TiIeRepIacememl SP AN T ABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 36 41 41
Exposed 34 | 3 40
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 39 39 39 39 39 39 39 39 39 39 36 39 39
Exposed 39 39 3 39 39 3 39 39 39 39 39 39 39 39 39 39 36 39 39 33 39 39 42 39 34 3 39 29
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 41 41 41
Exposed 39 4 4
Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 : 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 98 98 98 98 98 98 98 98 96 98 98 92 98 98 87 98 97 84 98 93 80 98 86 74 93 80 66 87 76 61 82 69 57 77 64 54 73 60 50
Exposed | 98 98 87 98 96 83 98 91 79 98 87 75 97 83 70 92 80 65 89 7 62 82 70 57 7 63 53 70 59 49 64 55 57 60 51 53 57 48 50
7.20 Interior 98 98 98 98 98 98 98 98 93 98 98 88 98 98 84 98 93 80 98 89 77 97 82 68 89 76 62 83 68 57 77 62 54 71 58 50 64 55 58
B Exposed | 98 98 84 98 92 79 98 87 75 98 83 69 93 79 64 89 75 61 85 70 59 78 63 54 70 58 50 63 54 57 59 50 53 55 58 50 52 55 46
20-27 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 93 99 98 89 99 93 85 99 85 78 99 79 70 94 73 63 88 65 59 83 61 55 78 57 52
Exposed | 99 99 93 99 97 88 99 91 83 99 86 79 99 82 75 99 79 69 96 75 64 88 65 59 82 60 55 7 56 51 70 52 59 64 49 55 61 57 52
2745 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 96 99 99 91 99 93 84 94 86 78 87 81 72 81 76 65 76 70 61 70 64 57
Exposed | 99 99 99 99 99 94 99 99 89 99 94 85 98 90 81 93 86 78 89 82 74 82 76 65 76 69 60 67 63 56 62 59 52 58 55 49 55 52 57
0-7 Interior 98 98 90 98 98 85 98 94 81 98 89 7 98 85 73 95 82 68 91 79 64 84 72 59 79 65 55 73 60 51 66 56 58 62 53 55 58 50 52
Exposed | 98 85 73 94 81 67 89 7 63 85 74 60 82 69 57 78 64 54 75 62 52 67 57 59 61 52 54 57 49 51 53 56 46 50 53 4 58 50 36
7.20 Interior 98 98 86 98 95 81 98 90 77 98 85 73 96 81 67 91 77 63 87 74 60 80 64 55 73 60 51 65 55 59 61 52 55 57 49 51 54 56 48
0 c Expo.sed 96 81 66 90 7 62 85 7 59 81 65 56 7 62 53 73 59 51 67 57 49 61 52 55 56 59 51 52 55 46 49 52 4 57 48 36 53 43 32
20-27 Interior 99 99 96 99 99 90 99 94 85 99 89 81 99 85 77 99 81 73 98 77 67 91 68 61 84 62 56 79 58 52 74 54 49 67 51 57 62 59 53
Exposed | 99 84 7 99 80 71 96 76 65 92 70 62 87 65 59 84 62 56 80 59 54 74 54 49 66 50 56 61 57 52 57 54 49 53 50 43 50 46 38
27.45 Interior 99 99 99 99 99 97 99 99 92 99 97 87 99 92 83 96 88 80 92 85 76 84 78 68 78 72 62 71 64 57 64 60 54 60 57 50 56 53 58
Exposed | 99 92 83 95 87 79 90 83 75 85 79 69 81 76 64 7 71 61 73 66 59 64 61 54 59 56 50 55 52 57 52 49 54 48 56 50 56 53 46
07 Interior 98 95 82 98 90 78 98 86 74 95 82 68 91 79 64 87 76 61 84 72 59 78 64 54 71 59 50 65 55 57 60 51 53 57 59 50 53 56 46
Exposed | 91 79 64 86 75 60 82 69 57 79 65 54 75 62 52 7 59 50 66 56 58 61 52 54 56 59 50 52 55 44 49 51 38 56 48 34 53 42 36
7.20 Interior 98 92 79 98 86 74 97 82 68 92 78 63 87 74 60 83 68 57 79 64 55 72 59 51 64 54 57 59 51 54 55 58 50 52 55 45 49 51 40
D Exposed | 87 73 60 82 67 57 78 63 54 73 59 51 67 57 49 63 54 57 60 52 55 56 58 50 51 54 45 59 50 39 55 46 34 52 46 36 49 36 27
20-27 Interior 99 96 87 99 90 82 99 85 78 99 81 73 98 77 67 94 73 63 90 67 60 83 61 56 77 57 51 71 53 59 64 49 55 60 57 52 57 54 49
Exposed | 98 7 67 93 71 62 88 65 59 84 62 56 80 59 54 7 56 51 73 54 49 65 49 55 60 56 51 56 52 47 52 49 4 49 44 36 56 39 32
27.45 Interior 99 99 94 99 98 89 99 93 84 97 89 80 92 85 76 87 81 72 83 78 67 77 70 61 68 63 56 62 59 52 58 55 49 55 52 57 52 49 53
Exposed | 92 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49 54 51 56 50 59 52 58 55 49 54 52 43 51 49 39
07 Interior 92 92 92 92 92 92 92 92 92 92 92 92 92 92 87 92 92 84 92 92 80 92 86 74 92 80 66 87 76 61 82 69 57 77 64 54 73 60 50
Exposed | 92 92 87 92 92 83 92 91 79 92 87 75 92 83 70 92 80 65 89 7 62 82 70 57 7 63 53 70 59 49 64 55 57 60 51 53 57 48 50
7.20 Interior 92 92 92 92 92 92 92 92 92 92 92 88 92 92 84 92 92 80 92 89 77 92 82 68 89 76 62 83 68 57 77 62 54 71 58 50 64 55 58
B Exposed | 92 92 84 92 92 79 92 87 75 92 83 69 92 79 64 89 75 61 85 70 59 78 63 54 70 58 50 63 54 57 59 50 53 55 58 50 52 55 46
20-27 Interior 96 96 96 96 96 96 96 96 96 96 96 96 96 96 93 96 96 89 96 93 85 96 85 78 96 79 70 94 73 63 88 65 59 83 61 55 78 57 52
Exposed | 96 96 93 96 96 88 96 91 83 96 86 79 96 82 75 96 79 69 96 75 64 88 65 59 82 60 55 7 56 51 70 52 59 64 49 55 61 57 52
27.45 Interior 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 96 98 98 91 98 93 84 94 86 78 87 81 72 81 76 65 76 70 61 70 64 57
Exposed | 98 98 98 98 98 94 98 98 89 98 94 85 98 90 81 93 86 78 89 82 74 82 76 65 76 69 60 67 63 56 62 59 52 58 55 49 55 52 57
07 Interior 92 92 90 92 92 85 92 92 81 92 89 77 92 85 73 92 82 68 91 79 64 84 72 59 79 65 55 73 60 51 66 56 58 62 53 55 58 50 52
Exposed | 92 85 73 92 81 67 89 7 63 85 74 60 82 69 57 78 64 54 75 62 52 67 57 59 61 52 54 57 49 51 53 56 46 50 53 4 58 50 36
7.20 Interior 92 92 86 92 92 81 92 90 77 92 85 73 92 81 67 91 7 63 87 74 60 80 64 55 73 60 51 65 55 59 61 52 55 57 49 51 54 56 48
10 c Exposed | 92 81 66 90 7 62 85 7 59 81 65 56 7 62 53 73 59 51 67 57 49 61 52 55 56 59 51 52 55 46 49 52 4 57 48 36 53 43 32
20-27 Interior 96 96 96 96 96 90 96 94 85 96 89 81 96 85 7 96 81 73 96 77 67 91 68 61 84 62 56 79 58 52 74 54 49 67 51 57 62 59 53
Exposed | 96 84 7 96 80 71 96 76 65 92 70 62 87 65 59 84 62 56 80 59 54 74 54 49 66 50 56 61 57 52 57 54 49 53 50 43 50 46 38
27.45 Interior 98 98 98 98 98 97 98 98 92 98 97 87 98 92 83 96 88 80 92 85 76 84 78 68 78 72 62 71 64 57 64 60 54 60 57 50 56 53 58
Exposed | 98 92 83 95 87 79 90 83 75 85 79 69 81 76 64 7 71 61 73 66 59 64 61 54 59 56 50 55 52 57 52 49 54 48 56 50 56 53 46
0.7 Interior 92 92 82 92 90 78 92 86 74 92 82 68 91 79 64 87 76 61 84 72 59 78 64 54 71 59 50 65 55 57 60 51 53 57 59 50 53 56 46
Exposed | 91 79 64 86 75 60 82 69 57 79 65 54 75 62 52 7 59 50 66 56 58 61 52 54 56 59 50 52 55 44 49 51 38 56 48 34 53 42 36
7.20 Interior 92 92 79 92 86 74 92 82 68 92 78 63 87 74 60 83 68 57 79 64 55 72 59 51 64 54 57 59 51 54 55 58 50 52 55 45 49 51 40
D Exposed | 87 73 60 82 67 57 78 63 54 73 59 51 67 57 49 63 54 57 60 52 55 56 58 50 51 54 45 59 50 39 55 46 34 52 46 36 49 36 27
20-27 Interior 97 96 87 97 90 82 97 85 78 97 81 73 97 77 67 94 73 63 90 67 60 83 61 56 77 57 51 71 53 59 64 49 55 60 57 52 57 54 49
Exposed | 97 7 67 93 71 62 88 65 59 84 62 56 80 59 54 7 56 51 73 54 49 65 49 55 60 56 51 56 52 47 52 49 4 49 44 36 56 39 32
27.45 Interior 99 99 94 99 98 89 99 93 84 97 89 80 92 85 76 87 81 72 83 78 67 77 70 61 68 63 56 62 59 52 58 55 49 55 52 57 52 49 53
Exposed | 92 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49 54 51 56 50 59 52 58 55 49 54 52 43 51 49 39
0.7 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 74 83 80 66 83 76 61 82 69 57 77 64 54 73 60 50
Exposed | 83 83 83 83 83 83 83 83 79 83 83 75 83 83 70 83 80 65 83 7 62 82 70 57 7 63 53 70 59 49 64 55 57 60 51 53 57 48 50
7.20 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 77 83 82 68 83 76 62 83 68 57 77 62 54 71 58 50 64 55 58
B Exposed | 83 83 83 83 83 79 83 83 75 83 83 69 83 79 64 83 75 61 83 70 59 78 63 54 70 58 50 63 54 57 59 50 53 55 58 50 52 55 46
20-27 Interior 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 85 89 85 78 89 79 70 89 73 63 88 65 59 83 61 55 78 57 52
Exposed | 89 89 89 89 89 88 89 89 83 89 86 79 89 82 75 89 79 69 89 75 64 88 65 59 82 60 55 7 56 51 70 52 59 64 49 55 61 57 52
27.45 Interior 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 91 92 92 84 92 86 78 87 81 72 81 76 65 76 70 61 70 64 57
Exposed | 92 92 92 92 92 92 92 92 89 92 92 85 92 90 81 92 86 78 89 82 74 82 76 65 76 69 60 67 63 56 62 59 52 58 55 49 55 52 57
0.7 Interior 83 83 83 83 83 83 83 83 81 83 83 77 83 83 73 83 82 68 83 79 64 83 72 59 79 65 55 73 60 51 66 56 58 62 53 55 58 50 52
Exposed | 83 83 73 83 81 67 83 7 63 83 74 60 82 69 57 78 64 54 75 62 52 67 57 59 61 52 54 57 49 51 53 56 46 50 53 4 58 50 36
7.20 Interior 83 83 83 83 83 81 83 83 77 83 83 73 83 81 67 83 77 63 83 74 60 80 64 55 73 60 51 65 55 59 61 52 55 57 49 51 54 56 48
20 c Exposed | 83 81 66 83 7 62 83 71 59 81 65 56 7 62 53 73 59 51 67 57 49 61 52 55 56 59 51 52 55 46 49 52 4 57 48 36 53 43 32
2027 Interior 89 89 89 89 89 89 89 89 85 89 89 81 89 85 77 89 81 73 89 77 67 89 68 61 84 62 56 79 58 52 74 54 49 67 51 57 62 59 53
Exposed | 89 84 7 89 80 71 89 76 65 89 70 62 87 65 59 84 62 56 80 59 54 74 54 49 66 50 56 61 57 52 57 54 49 53 50 43 50 46 38
27.45 Interior 92 92 92 92 92 92 92 92 92 92 92 87 92 92 83 92 88 80 92 85 76 84 78 68 78 72 62 71 64 57 64 60 54 60 57 50 56 53 58
Exposed | 92 92 83 92 87 79 90 83 75 85 79 69 81 76 64 7 71 61 73 66 59 64 61 54 59 56 50 55 52 57 52 49 54 48 56 50 56 53 46
0.7 Interior 83 83 82 83 83 78 83 83 74 83 82 68 83 79 64 83 76 61 83 72 59 78 64 54 71 59 50 65 55 57 60 51 53 57 59 50 53 56 46
Exposed | 83 79 64 83 75 60 82 69 57 79 65 54 75 62 52 71 59 50 66 56 58 61 52 54 56 59 50 52 55 44 49 51 38 56 48 34 53 42 36
7.20 Interior 83 83 79 83 83 74 83 82 68 83 78 63 83 74 60 83 68 57 79 64 55 72 59 51 64 54 57 59 51 54 55 58 50 52 55 45 49 51 46
D Exposed | 83 73 60 82 67 57 78 63 54 73 59 51 67 57 49 63 54 57 60 52 55 56 58 50 51 54 45 59 50 35 55 46 34 52 46 36 49 36 27
2027 Interior 90 90 87 90 90 82 90 85 78 90 81 73 90 7 67 90 73 63 90 67 60 83 61 56 77 57 51 71 53 59 64 49 55 60 57 52 57 54 49
Exposed | 90 7 67 90 71 62 88 65 59 84 62 56 80 59 54 7 56 51 73 54 49 65 49 55 60 56 51 56 52 47 52 49 4 49 44 36 56 39 32
27.45 Interior 93 93 93 93 93 89 93 93 84 93 89 80 92 85 76 87 81 72 83 78 67 77 70 61 68 63 56 62 59 52 58 55 49 55 52 57 52 49 53
Exposed | 92 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49 54 51 56 50 59 52 58 55 49 54 52 43 51 49 39
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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.== [asce72l | w | | o | [ ss=300 | 19sqft| [LANDSCA| [crosssid | smL |  |PROSER| | TieRepiacement SPAN TABL
oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] = Ba a Speed p
> 25 g 90 95 100 105 110 115 120 130 140 150 160 170 180
38 3 - g RoO d Zone
i g 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
o interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 71 74
Exposed | 77 77 77 77 77 77 77 77 77 17 77 75 77 77 70 77 77 6 77 77 6 77 70 57
- interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 68
B Exposed | 77 77 77 77 77 77 77 77 75 77 77 69 77 77 64 77 75 61 77 70 59 77 63 54
o interior | 83 83 83 8 83 83 8 83 83 8 83 83 8 83 8 8 83 8 8 83 8 83 83 78
Exposed | 83 83 8 83 83 8 83 83 8 83 83 79 83 8 75 83 79 69 83 75 64 83 65 59
o interior | 87 87 87 8 87 8 8 87 8 8 87 8 8 8 8 8 8 8 8 8 8 8 8 8
Exposed | 87 87 87 87 87 8 87 87 8 87 8 8 87 8 8 87 8 78 87 8 74 8 76 65
7 interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 73 77 77 68 77 77 64 77 72 59
Exposed | 77 77 73 77 77 67 77 77 63 77 74 60 77 69 57 77 64 54 75 62 52 67 57 | 59
- interior | 77 77 77 77 77 77 77 77 77 77 77 73 77 77 6 77 77 63 77 74 60 77 64 55
0 c Exposed | 77 77 66 77 77 62 77 71 59 77 65 56 77 62 53 73 59 51 67 57 49 61 52 | 55
o interior | 83 83 83 8 83 83 8 83 83 8 83 8 8 83 77 8 81 73 8 77 67 8 68 61
Exposed | 83 83 77 83 80 71 83 76 65 83 70 62 83 65 59 83 62 56 80 59 54 74 54 49
o Interior | 87 87 8 8 87 8 8 87 8 8 87 8 8 8 8 8 8 8 8 8 76 84 78 68
Exposed | 87 87 8 87 8 79 87 83 75 85 79 69 8L 76 64 77 71 61 73 66 59 64 61 54
7 interior | 77 77 77 77 77 77 77 77 74 77 77 68 77 77 64 77 76 6L 77 72 59 77 64 54
Exposed | 77 77 64 77 75 60 77 69 57 77 65 54 75 62 52 71 59 50 66 56 58 61 52 | 54
- interior | 77 77 77 77 77 74 77 77 €8 77 77 63 77 74 60 77 68 57 77 64 55 72 59 51
D Exposed | 77 73 60 77 67 57 77 63 54 73 59 51 67 57 49 63 54 | 57 60 52 | 55 56 | 58 | 50
o Interior | 85 85 8 8 85 8 8 8 78 8 8l 73 8 77 67 8 73 63 8 67 60 8 61 56
Exposed | 85 77 67 8 71 62 8 65 59 84 62 56 80 59 54 77 56 51 73 54 49 65 49 [ 55
o interior | 88 88 88 8 83 88 8 83 8 8 88 8 8 8 76 8 8l 72 8 78 67 77 70 61
Exposed | 88 84 76 86 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 74
Exposed | 75 75 75 75 75 75 75 75 75 75 715 75 75 75 70 75 75 65 75 75 62 75 70 57
- Interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 68
B Exposed | 75 75 75 75 75 75 75 75 75 75 75 69 75 75 64 75 75 6L 75 70 59 75 63 54
o interior | 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 78
Exposed | 79 79 79 79 79 79 79 79 79 79 79 79 79 79 75 79 79 69 79 75 64 79 65 59
o Interior | 83*  83*  83* 83 83* 83* 83 83 83+ 83 83* 83+ 83+ 83* 83+ 83+ 83* 83+ 83+ 83* 83+ 83+ 83+ 83
Exposed | 83* 83* 83* 83* 83* 83* 83 83* 83* 83 83* 83* 83* 83+ 8l* 83* 83+ 78 83* 83+ 74 82+ 76 65
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 73 75 75 68 75 75 64 75 72 59
Exposed | 75 75 73 75 75 67 75 75 63 75 74 60 75 69 57 75 64 54 75 62 52 67 57 | 59
= Interior | 75 75 75 75 75 75 75 75 75 75 75 73 75 75 67 75 75 63 75 74 60 75 64 55
40 c Exposed | 75 75 6 75 75 62 75 71 59 75 65 56 75 62 53 73 50 51 67 57 49 61 52 [85.
o Interior | 79 79 79 79 79 79 79 79 79 79 79 79 79 79 77 79 79 73 79 77 67 79 68 61
Exposed | 79 79 77 79 79 71 79 76 65 79 70 62 79 65 59 79 62 56 79 59 54 74 54 49
- Interior | 83*  83*  83* 83 83" 83* 83 83* 83* 83 83* 83+ 83+ 83+ 83+ 83+ 83* 8O* 83+ 83* 76 8l* 78 68
Exposed | 83* 83* 83+ 83 83+ 79 83 83+ 75 83 79 69 81* 76 64 77 71 6L 73 66 59 64 61 54
o7 interior | 77 77 77 77 77 77 77 77 74 77 77 68 77 77 64 77 76 6L 77 72 59 77 64 54
Exposed | 77 77 64 77 75 60 77 69 57 77 65 54 75 62 52 71 59 50 66 56 58 61 52 | 54
= interior | 77 77 77 77 77 74 77 77 €8 77 77 63 77 74 60 77 68 57 77 64 55 72 59 51
D Exposed | 77 73 60 77 67 57 77 63 54 73 50 51 67 57 49 63 54 [ 57 60 52 |55 56 | 58 | 50 -------------
oy Interior 81 81 81 81 81 81 81 81 78 81 81 73 81 77 67 81 73 63 81 67 60 81 61 56 .59 64 49 55 60
Exposed | 8 77 67 8 71 62 8 65 59 8 62 56 8 59 54 77 56 51 73 54 49 65 49 | 55 -- 52 | 49 | 4% 49
- Interior | 88*  88* 88+ 88 88* 88+ 88* 88 84 88 88 80 88* 84 76 88 8L 72 8 78 67 77 70 61 52 58 55 49
Exposed | 88* 84 76 87+ 80 70 82 76 65 78 71 62 73 66 59 67 63 56 64 60 54 58 55 49
o7 interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 _ 70 61 70 69
Exposed | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 65 70 70 62 70 70 57 49 64 55
= Interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 68 57 70 62
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 69 70 70 64 70 70 6L 70 70 59 70 63 54 57 59 50
o Interior | 76*  76*  76*  76*  76*  76* = 76*  76*  76*  76%  76*  76*  76%  76*  76*  76*  76*  76*  76*  76*  76*  76*  76* 76 63 65
Exposed | 76* 76* 76 76* 76* 76 76* 76* 76* 76* 76* 76* 76* 76* 75+ 76 76* 69 76 75* 64 76 65 59 51 52
- Interior | 73*  73*  73* 73+  73*  73* 73 73% 73* 73+ 73% 73+ 73+ 73% 73+  73* 73% 73 73 7% 73+ 73 73 73 72+ 73+
Exposed | 73* 73* 73+ 73 73* 73+ 73 73* 73 73 73* 73* 73 73* 73* 73% 73+ 73* 73* 73+ 73" 73 73" 65
g interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 68 70 70 64 70 70 59
Exposed | 70 70 70 70 70 67 70 70 63 70 70 60 70 69 57 70 64 54 70 62 52 67 57 [ 59
p— Interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 67 70 70 63 70 70 60 70 64 55
0 c Exposed | 70 70 66 70 70 62 70 70 59 70 65 56 70 62 53 70 59 51 67 57 49 61 52 [ 55
- Interior | 76*  76*  76*  76*  76*  76* = 76*  76*  76*  76*  76* 76 = 76%  76*  76*  76*  76* 73* 76% 76* 67  76* 68 61
Exposed | 76* 76* 76+ 76* 76* 71* 76+ 76* 65 76 70 62 76* 65 59 76* 62 56 76 59 54 74 54 49
- Interior | 73* = 73*  73* 73+  73* 73* 73+ 73% 73* 73+ 73% 73+  73* 73% 73+  73* 73% 73+  73* 73* 73  73*  73* 68
Exposed | 73* 73* 73+ 73 73* 73+ 73 73* 73 73 73* 69 73 73* 64 73 71* 6L 73* 66* 59 64 61 54
g interior | 73 73 73 73 73 73 73 73 73 73 73 68 73 73 64 73 73 6L 73 72 59 73 64 54
Exposed | 73 73 64 73 73 60 73 69 57 73 65 54 73 62 52 71 59 50 66 56 58 61 52 | 54
p— interior | 73 73 73 73 73 73 73 73 68 73 73 63 73 73 60 73 68 57 73 64 55 72 59 51
D Exposed | 73 73 60 73 67 57 73 63 54 73 59 51 67 57 49 63 54 | 57 60 52 | 55 56 | 58 | 50
- Interior | 79* 79  79* 79+ 79 79+ 79+ 79+ 78 79~ 79+ 73 79~ 77+ 67 79+ 73 63 79" 67 60 79" 61 56 64
Exposed | 79* 77+ 67 79+ 71 62 79* 65 59 79* 62 56 79* 59 54 77* 56 51 73 54 49 65 49 | 55 -- 52 -- 49 ----
- Interior | 80*  80*  80* 80 80* 80* 80 80* 80* 80* 80* 80* 80* 80* 76* 80* 8O* 72+ 79 78 67 77 70 61 59 52 58 55 49 55 52 | 57 52 49
Exposed | 80 80* 76* 80 80* 70 80 76* 65 78 72* 62 74* 66 59 67 63 56 64 60 54 58 55 49

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 56 54
Exposed 55 57 56 51 53 56
Interiord | w | wm | w ]| w | % | | & | & | | w | wm |l wm|wm] @] w]| w®| 73 73 73 73 73 73 73 73 73 73 73 73 73

Expose:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 50 50 50 50 50 50 50 50 50 50 50 50 50
Exposed 50 5 5 50 5 50 50 5 50 50 50 50 50 50 50 50 50 50 50 50 50 50 59 50 50 54 50 49
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 53
Exposed 53 58 53
Interior
Exposed
Interior
Exposed
Interior
Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

<] ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roo one
i a 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i
07 Interior 78 78 78 78 78 78 78 78 76 78 78 72 78 78 67 78 77 63 78 73 60 78

Exposed | 78 78 67 78 76 62 78 77l 58 78 67 55) 76 63 51 73 59 48 69 56 42 62
Interior 78 78 78 78 78 78 78 78 74 78 78 69 78 7 64 78 74 60 78 69 57 76
B Exposed | 78 v 64 78 73 59 78 67 55) v 63 51 73 59 48 69 55) 40 65 52
Interior 79 79 79 79 79 79 79 79 79 79 79 7 79 79 74 79 7 69 79 74

Ea Exposed | 79 79 73 79 76 68 79 72 63 79 67 59 79 62 55) 79 59 52 76 55 68
27.45 Interior 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 76 79 79 79
Exposed | 79 79 78 79 79 75 79 78 70 79 75) 65 7 70 61 74 66 57 69 62 62

07 Interior 78 78 70 78 78 65 78 74 60 78 69 57 78 65 53 75 61 50 71 58 64

- Interior | 78 78 66 78 75 61 78 70 57 78 65 53 76 61 50 72 57 44 67 54
Exposed | 76 61 50 70 56 43 65 53 35 61 49 32 57 42 29 53 36 | 40 50 33
o Interior | 79 79 76 79 78 70 79 75 65 79 69 61 79 65 57 79 61 54 77 57
Exposed | 79 65 57 79 60 53 76 56 49 72 52 41 67 49 35 63 41 32 60 35
interior | 79 79 79 79 79 77 79 79 72 79 76 68 79 73 63 76 68 60 72 64
Exposed | 79 72 63 75 67 59 70 63 55 65 59 51 61 55 47 57 52 40 54 49
7 interior | 78 75 62 78 70 58 78 66 54 75 62 50 71 58 46 67 55 40 63 52
Exposed | 71 58 45 66 54 38 62 51 33 58 46 30 54 40 | 41 51 35 | 38 49 32
- Interior | 78 72 59 78 66 54 76 62 51 72 58 45 67 54 38 63 51 34 59 47 31 53
D Exposed | 67 54 38 62 50 3 58 43 29 54 36 40 50 33 [ 38 45 30 3 39 | 41 30 31
o interior | 79 76 67 79 71 62 79 66 58 79 61 54 77 57 50 74 54 45 70 51 38 63
Exposed | 77 57 50 73 53 43 68 49 36 64 42 32 60 35 29 56 32 | 40 53 29 | 37 47

50

27-45

35
65
48
72
54
46
Exposed | 78 65 53 74 61 49 69 57 43 65 53 37 61 50 33 58 46 30 55 40 41 49
38
50
29
56
35
35
L3

- Interior | 79 79 74 79 77 69 79 73 64 76 69 60 72 64 56 68 61 53 64 57 57
Exposed | 72 64 56 66 60 52 62 56 49 58 52 41 54 49 35 51 43 32 46 38 29 35
iy Interior | 72 72 72 72 72 72 72 72 72 72 72 72 72 72 6/ 72 72 63 72 72 60 72
Exposed | 72 72 67 72 72 62 72 71 58 72 67 55 72 63 51 72 59 48 69 56 42 62
- Interior | 72 72 72 72 72 72 72 72 72 72 72 69 72 72 64 72 72 60 72 69 57 72
B Exposed | 72 72 64 72 72 59 72 67 55 72 63 51 72 59 48 69 55 40 65 52 35 58
- Interior | 76 76 76 76 76 76 76 76 76 76 76 76 76 76 74 76 76 69 76 74 65 76
Exposed | 76 76 73 76 76 68 76 72 63 76 67 59 76 62 55 76 59 52 76 55 48 68
- Interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 76 78 78 72 718
Exposed | 78 78 78 78 78 75 78 78 70 78 75 65 77 70 61 74 66 57 69 62 54 62
iy Interior | 72 72 70 72 72 65 72 72 60 72 69 57 72 65 53 72 6L 50 71 58 46 64
Exposed | 72 65 53 72 61 49 69 57 43 65 53 37 61 50 33 58 46 30 55 40 | 41 49 -39 34
50 Interior 72 72 66 72 72 61 72 70 57 72 65 53 72 61 50 72 57 44 67 54 38 60 L 40 49 35 41 31 29 | 32
0 c Exposed | 72 61 50 70 56 43 65 53 3 61 49 32 57 42 20 53 36 | 40 50 33 [ 37 40 -------------
- Interior | 76 76 76 76 76 70 76 75 65 76 69 61 76 65 57 76 6L 54 76 57 50 71 54
Exposed | 76 65 57 76 60 53 76 56 49 72 52 41 67 49 3 63 4 32 60 35 29 54 -- 33 -- 29 ----
- Interior | 78 78 78 78 78 77 78 78 72 78 76 68 78 73 63 76 68 60 72 64 56 64 47 34 3 29 37 33 39 32 29
Exposed | 78 72 63 75 67 59 70 63 55 65 59 51 61 55 47 57 52 40 54 49 35 48
- Interior | 72 72 62 72 70 58 72 66 54 72 62 50 71 58 46 67 55 40 63 52 35 57
Exposed | 71 58 45 66 54 38 62 51 33 58 46 30 54 40 | 4 51 35 | 38 49 32 34 38
- Interior | 72 72 59 72 66 54 72 62 51 72 58 45 67 54 38 63 51 34 59 47 31 53
D Exposed | 67 54 38 62 50 33 58 43 29 54 36 | 40 50 33 [ 38 45 30 3 39 | 41 30 31
- Interior | 77 76 67 77 71 62 77 66 58 77 6L 54 77 57 50 74 54 45 70 51 38 63
Exposed | 77 57 50 73 53 43 68 49 36 64 42 32 60 35 29 56 32 | 40 53 29 | 37 47
- Interior | 79 79 74 79 77 69 79 73 64 76 69 60 72 64 56 68 6L 53 64 57 50 57
Exposed | 72 64 56 66 60 52 62 56 49 58 52 41 54 49 35 51 43 32 46 38 29 35
- Interior | 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 60 62
Exposed | 62 62 62 62 62 62 62 62 58 62 62 55 62 62 51 62 59 48 62 56 42 62
- Interior | 62 = 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 60 62 62 57 62
B Exposed | 62 62 62 62 62 59 62 62 55 62 62 51 62 59 48 62 55 40 62 52 35 58
- Interior | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 65 69
Exposed | 69 69 69 69 69 68 69 69 63 69 67 59 69 62 55 69 59 52 69 55 48 68
- Interior | 72¢ | 72% | 72* | 72¢ | 72% 72+ 72¢ | 72% 72+ 72¢  72% 72+ 72¢ 72+ 72*  72¢ 72 72*  72* 72+ 72*  72*

Exposed | 72* 72+ 72 72* 72+ 72* 72* 72* 70 72* 72* 65 72* 70* 6L 72 66 57 70 62 54 62
g interior | 62 62 62 62 62 62 62 62 60 62 62 5 62 62 53 62 6L 50 62 58 46 62
Exposed | 62 62 53 62 61 49 62 57 43 62 53 37 6L 50 33 58 46 30 55 40 | 41 49
p— Interior | 62 62 62 62 62 61 62 62 57 62 62 53 62 6L 50 62 57 44 62 54 38 60
0 c Exposed | 62 61 50 62 56 43 62 53 35 61 49 32 57 42 29 5 36 140 50 33 37 40
Interior | 69 69 69 69 69 69 69 69 65 69 69 61 69 65 57 69 61 54 69 57 50 69
Exposed | 69 65 57 69 60 53 69 56 49 69 52 41 67 49 35 63 41 32 60 35 29 54
Interior | 72% | 72% 72+ 72+ 72¢ 72+ 72+ 2% T2+ 72 72¢ 68 72 72* 63 72 69* 60 72* 64 56 64
Exposed | 72+ 72+ 63 72+ 67 59 70 63 55 65 59 51 61 55 47 57 52 40 54 49 35 48
g interior | 62 62 62 62 62 58 62 62 54 62 62 50 62 58 46 62 55 40 62 52 35 57
Exposed | 62 58 45 62 54 38 62 51 33 58 46 30 54 40 | 4 51 35 | 38 49 32 | 34 38
p— Interior | 62 62 59 62 62 54 62 62 51 62 58 45 62 54 38 62 51 34 59 47 31
D Exposed | 62 54 38 62 50 3 58 43 29 54 36 40 50 33 [ 3 45 30 | 38 39 4 30
- Interior | 70 70 67 70 70 62 70 66 58 70 61 54 70 57 50 70 54 45 70 51 38
Exposed | 70 57 50 70 53 43 68 49 36 64 42 32 60 35 29 56 32 | 40 53 29 | 37 47
50
29

27.45 Interior 75* 75* 75* 75* 75* 69 75* 74* 64 75* 69 60 72 64 56 68 61 53 64 57 57
Exposed | 72 64 56 66 60 52 62 56 49 58 52 41 54 49 35 51 43 32 46 38
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposure
Category
Panel Exposure

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 37 49
Exposed L 40 186 27 42
Interior 32 58*
Exposed
Interior 41 53*
Exposed
Interior
Exposed
Interior
Exposed 13 i

Interior 33 28 | 3 37 31
Exposed ez as L2

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed < <
Interior 37 49 31 | 38 39 4 | 3 33 3 2 29 32
Exposed L 40 13 2 42 31 2 3 22 20 3B 24 i 29 22
Interior 34

Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed 33
Interior
Exposed 29 36
Interior 43*

Exposed 36 42*
Interior 40* 40*
Exposed 40* 40*

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 45 35 45 45 30
Exposed 40 41 45 33 35 40 | 42 30
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42
Exposed 42 42 42 42 42 42 37 42 42 33 42 42 30 42 40 4 42
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 35 44 44 29
Exposed 32 (3 38 4 [29
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 42 42 42 42 42 42 42 42 42 42 42 42 42 40 42 35
Exposed 42 42 38 42 42 33 42 42 30 42 40 41 42 35 | 38 42 32 | 34
Interior | 50*  50*  50* | 50* 50* 50* 50+ 50* 50* 50* 50* 50* 50* 50* 50% | 50* 50%
Exposed | 50*  50%  50* 49 50t 45 50 40 50* 49* 36  50* 45

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 38 35 38 38 30
Exposed 38 | 41 38 33 | 38 38 | 42 | 30
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed 39 41 39 35 |38 39

Interior | 45* 45" 45* 45t 45t 45* | 45*  45* 45* 45t o 45* 45* a5t

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 36 36 36 36 36 36 36 36 36 36 36 36 36
Exposed 36 36 36 36 36 36 36 36 36 36 36 36 36 33 36 36 30 36 36 41 36
Interior B e e e e e e e o el

Exposed [ e am | am g lam e (e e w3 g a7 3 L e

Interior

Exposed

Interior

Exposed

Interior 38 38 35 38 38 29
Exposed 38 41 38 35 38 38 32 34 38 41 20
Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roo one
i a 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i
07 Interior 97 97 97 97 97 97 97 97 95 97 97 91 97 97 87 97 96 83 97 92 80 97

Exposed | 97 97 86 97 95 82 97 90 78 97 86 74 96 83 69 92 79 65 88 76 62 81
Interior 98 98 98 98 98 98 98 98 92 98 98 87 98 97 83 98 92 79 98 88 76 96
B Exposed | 98 97 83 98 91 78 98 86 74 97 82 68 92 78 63 88 75) 61 84 69 58 v
Interior 98 98 98 98 98 98 98 98 98 98 98 97 98 98 92 98 97 88 98 92 84 98

Ea Exposed | 98 98 92 98 96 87 98 90 82 98 86 78 98 81 74 98 78 68 95 74 64 87
27.45 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 95 99 99 90 99
Exposed | 99 99 99 99 99 93 99 98 88 99 93 84 97 89 80 92 85 7 88 82 73 81

07 Interior 97 97 89 97 97 84 97 93 80 97 88 76 97 85 72 94 81 67 90 78 63 83

Exposed | 97 84 72 93 80 66 88 77 62 84 72 59 81 67 56 78 64 54 75 61 51 66

- Interior | 98 98 85 98 94 8 9 89 76 98 84 71 95 80 65 90 77 62 8 72 60 79

c Exposed | 95 80 65 89 76 62 84 70 58 80 64 55 76 61 53 71 59 50 66 56 | 59 60
o Interior | 98 98 95 98 98 89 98 93 84 98 88 8 9 84 76 98 80 71 97 76 66 90
Exposed | 98 84 76 98 79 70 95 75 64 91 68 61 8 64 58 83 61 55 79 58 53 73

interior | 99 99 99 99 99 9 99 99 91 99 96 8 99 91 8 95 8 79 91 84 76 83

Exposed | 99 91 82 94 8 78 8 82 74 8 78 68 80 75 64 76 70 61 72 65 58 63

7 interior | 97 = 94 81 97 90 77 97 8 73 94 8L 6/ 9 78 63 8 75 60 83 70 58 77
Exposed | 90 78 63 8 74 60 8 68 57 78 64 54 74 61 51 70 58 | 60 65 56 | 57 60

- Interior | 98 91 78 98 85 73 9 8L 66 91 77 63 8 72 60 8 67 57 78 63 54 70
Exposed | 86 72 59 8 65 5 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 | 54 55

27-45

2 - Interior | 98 95 8 98 89 8 98 84 77 98 80 72 97 76 66 93 72 62 89 66 60 82
Exposed | 97 76 65 92 70 62 8 64 58 8 61 56 79 58 53 76 56 51 72 53 | 59 64
- Interior | 99 99 93 99 97 8 99 92 8 9 8 79 91 84 76 8 80 71 8 77 66 76
Exposed | 90 84 75 8 79 69 8 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58
iy Interior | 91 = 91 91 91 91 91 91 91 91 91 91 91 91 91 8 91 91 8 91 91 80 91 73
Exposed | 91 91 8 91 91 8 91 9 78 91 8 74 91 83 69 91 79 65 88 76 62 81 57
- Interior | 91 91 91 91 91 91 91 91 91 91 91 8 91 91 8 91 91 79 91 8 76 91 66
B Exposed | 91 91 83 91 91 78 91 8 74 91 8 68 91 78 63 8 75 61 84 69 58 77 53
- Interior | 95 95 95 95 95 95 95 95 95 95 95 95 95 95 92 95 95 88 95 92 84 95 77
Exposed | 95 95 92 95 95 8 95 90 8 95 8 78 95 81 74 95 78 68 95 74 64 87 59
- Interior | 98 = 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 98 95 98 98 90 98 83
Exposed | 98 98 98 98 98 93 98 98 8 98 93 8 97 89 80 92 8 77 88 8 73 81 64
iy Interior | 91 = 91 8 91 91 8 91 91 8 91 8 76 91 8 72 91 8. 6/ 90 78 63 83 58
Exposed | 91 84 72 91 80 66 8 77 62 8 72 59 81 67 5 78 64 54 75 61 51 66 .58 o 61 | 57 |
- Interior | 91 ~ 91 8 91 91 8 91 89 76 91 84 71 91 80 65 90 77 62 8 72 60 79 55 55 (58 60 51 [ 54 56 | 59 | 51 56
0 c Exposed | 91 80 65 8 76 62 8 70 58 8 64 55 76 61 53 71 59 50 66 56 | 59 60 . 54 55 45 60 51 48 56 4% 35 53 42
- Interior | 95 95 95 95 95 89 95 93 8 95 83 80 95 84 76 95 80 71 95 76 66 90 60 62
Exposed | 95 84 76 95 79 70 95 75 64 91 68 61 8 64 58 83 6L 55 79 58 53 73 L 60 50
- Interior | 98 = 98 98 98 98 9 98 98 91 98 9 8 98 91 8 95 8 79 91 8 76 83 66
Exposed | 98 91 82 94 86 78 8 82 74 8 78 68 80 75 64 76 70 61 72 65 58 63 53
- Interior | 91 = 91 8 91 9 77 91 8 73 91 8L 6/ 9 78 63 8 75 60 83 70 58 77 53
Exposed | 90 78 63 8 74 60 8 68 57 78 64 54 74 61 51 70 58 | 60 65 56 | 57 60 [ = |
- Interior | 91 91 78 91 8 73 91 81 66 91 77 63 8 72 60 8 67 57 78 63 54 70 50
D Exposed | 86 72 59 8 65 56 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 | 54 55 .50
- Interior | 96 =~ 95 8 9 89 8 9 84 77 96 80 72 96 76 66 93 72 62 89 66 60 82 55
Exposed | 96 76 65 92 70 62 8 64 58 83 61 5 79 58 53 76 56 51 72 53 | 59 64 [ =5 |
- Interior | 98 = 98 93 98 97 8 98 92 8 9 8 79 91 84 76 8 80 71 8 77 66 76 60
Exposed | 90 84 75 8 79 69 8 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58
- Interior | 82 82 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 82
Exposed | 82 82 8 8 8 8 8 8 78 8 82 74 8 8 69 8 79 65 8 76 62 81
- Interior | 8 83 8 8 83 8 83 83 8 83 83 8 83 8 8 83 8 79 83 8 76 83
B Exposed | 83 83 83 8 83 78 8 83 74 8 8 68 83 78 63 83 75 61 83 69 58 77
- Interior | 8 88 8 88 83 8 8 83 8 88 83 8 83 83 8 88 8 8 88 8 84 88
Exposed | 88 88 88 8 8 87 8 88 8 88 8 78 8 8l 74 8 78 68 88 74 64 87
- Interior | 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 90 91
Exposed | 91 91 91 91 91 91 91 91 8 91 91 8 91 89 8 91 8 77 88 8 73 81
. Interior | 82 82 8 8 82 8 8 82 8 8 8 76 8 8 72 8 8L 6/ 82 78 63 82

Exposed | 82 82 72 82 80 66 82 77 62 8 72 59 81 67 56 78 64 54 75 61 51 66
p— interior | 83 83 83 8 83 8 8 83 76 8 83 71 8 8 65 8 77 62 8 72 60 79

0 c Exposed | 83 80 65 8 76 62 8 70 58 8 64 5 76 6L 53 71 50 50 66 56 |50 60
Interior | 88 88 88 8 88 8 8 88 8 8 88 8 8 84 76 8 8 71 8 76 66 88

Exposed | 88 84 76 8 79 70 8 75 64 88 68 61 8 64 58 83 61 55 79 58 53 73

Interior | 91 91 91 91 91 91 91 91 91 91 91 8 91 91 8 91 8 79 91 84 76 83

Exposed | 91 91 8 91 8 78 89 8 74 84 78 68 80 75 64 76 70 6L 72 65 58 63

g interior | 82 82 81 8 82 77 8 82 73 8 8L 6/ 8 78 63 82 75 60 82 70 58 77

Exposed | 82 78 63 82 74 60 8 68 57 78 64 54 74 61 51 70 58 | 60 65 56 | 57 60

p— Interior | 83 83 78 8 83 73 8 81 66 8 77 63 8 72 60 8 67 57 78 63 54 70

D Exposed | 83 72 59 8 65 5 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 | 54 55
Interior | 89 89 8 8 89 8 8 84 77 8 80 72 8 76 66 89 72 62 89 66 60 82

Exposed | 89 76 65 8 70 62 87 64 58 8 61 56 79 58 53 76 56 51 72 53

Interior | 92 92 92 92 92 8 92 92 83 92 8 79 91 84 76 8 8 71 82 77 66 76

Exposed | 90 84 75 85 79 69 81 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
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Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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a2 Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] = Ba a Speed p
> 25 g 90 95 100 105 110 115 120 130 140 150 160 170 180
3 © S 5 [0 Roo one
i g 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 3
o Interior | 76 = 76 76 76 76 76 76 76 76 76 76 76 76 76 16 76 76 76 76 76 76 76 76 73 76 76 65 76 50
Exposed | 76 76 76 76 76 76 76 76 76 76 76 74 76 76 69 76 76 65 76 76 62 76 68 57 76 62 52 69
- interior | 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 16 77 77 6 77 715 61 77
B Exposed | 77 77 77 77 77 77 17 71 74 77 77 68 77 77 63 77 75 61 77 69 58 77 62 53 68 57 49 62
o interior | 83 83 83 8 83 83 8 83 83 8 83 83 8 83 83 8 83 8 8 83 8 8 83 77 8 78 68 83 52
Exposed | 83 83 8 83 83 8 83 83 8 83 83 78 83 8 74 83 78 68 83 74 64 83 64 59 8l 60 54 76
o Interior | 86 86 8 8 86 8 8 86 8 8 86 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 77 85 56
Exposed | 86 86 8 86 86 8 86 86 8 86 8 8 86 8 8 86 8 77 8 8 73 8l 76 64 75 67 59 66
7 interior | 76 = 76 76 76 76 76 76 76 76 76 76 76 76 76 72 76 76 6/ 76 76 63 76 71 58 76 64 54 72
Exposed | 76 76 72 76 76 66 76 76 62 76 72 59 76 67 56 76 64 54 75 61 51 66 56 | 58 61 52 54 57
- interior | 77 77 77 77 77 77 77 77 76 77 77 71 77 77 € 77 77 6 77 72 60 77 64 55 72 59 51 64
0 c Exposed | 77 77 65 77 76 62 77 70 58 77 64 55 76 61 53 71 59 50 66 56 60 52 | 54 56 | 59 | 50 52
o interior | 83 83 83 8 83 83 8 83 83 8 83 80 8 83 76 8 80 71 8 76 66 8 67 60 8 6L 56 78 52 5. 5 50 62
Exposed | 83 83 76 83 79 70 8 75 64 8 68 61 8 64 58 8 61 55 79 58 53 73 54 [ 60 65 50 55 60 57 52 56 53 | 48 53 | 50 | 42 50 | 45
o Interior | 86 86 8 8 86 8 8 8 8 8 86 8 8 86 8 8 8 79 8 84 76 8 78 66 77 71 61 69 64 57 63 60 53 59 56 50 56 53
Exposed | 86 86 8 86 8 78 86 8 74 84 78 68 80 75 64 76 70 6L 72 65 58 63 60 53 59 56 49 55 52 51
7 interior | 76 76 76 76 76 76 76 76 73 76 76 6/ 76 76 63 76 75 60 76 70 58 76 63 53 70 59 64 54 60 51 56 53
Exposed | 76 76 63 76 74 60 76 68 57 76 64 54 74 61 51 70 58 | 60 65 56 57 60 51 | 53 55 | 58 4% 52 54 43 59 51 3 | 56 | 46 | 33 52 4
- interior | 77 77 77 77 77 73 77 77 6 77 77 63 77 72 60 77 67 57 77 63 54 70 58 50 63 50 55 51
D Exposed | 77 72 59 77 65 5 77 62 53 72 59 51 66 56 | 59 63 53 | 56 60 51 54 55 | 58 | 50 51
o Interior | 84 84 84 8 84 81 8 84 77 8 80 72 8 76 66 84 72 62 8 66 60 8 60 55 77
Exposed | 84 76 65 84 70 62 8 64 58 8 61 56 79 58 53 76 56 51 72 53 | 59 64 49 | 55 59
o interior | 88 88 88 8 88 88 8 83 83 8 88 79 8 84 76 8 8 71 8 77 66 76 69 60 67
Exposed | 88 84 75 85 79 69 81 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58 55 54
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 73 75 50
Exposed | 75 75 75 75 75 75 75 75 75 75 75 74 75 75 69 75 75 65 75 75 62 75 68 57 75 62 52 69 58 60 64 54 56 60 51 | 53 56 | 59
- Interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 66 75
B Exposed | 75 75 75 75 75 75 75 75 74 75 75 68 75 75 63 75 75 6L 75 69 58 75 62 53 68
o Interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 77 78 52
Exposed | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 74 78 78 68 78 74 64 78 64 59 78
o Interior | 82*  82* 82+ = 82*  82* 82+  82* 82* 82+ @2 82* 82+  @2* 82* 82+  82% 82* 82+  82% 8¢ 82+ 8%  82* 82+  82* 56
Exposed | 82* 82¢ 82* 82* 82* 82* 82* 82* 82* 82* 82* 82 82* 82* 80* 82* 82+ 77 82* 82+ 73 81* 76 64 75
7 interior | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 72 75 75 67/ 75 75 63 75 71 58 75
Exposed | 75 75 72 75 75 66 75 75 62 75 72 59 75 67 56 75 64 54 75 61 51 66 56 | 58 6l
= Interior | 75 75 75 75 75 75 75 75 75 75 75 71 75 75 65 75 75 62 75 72 60 75 64 55 72
40 c Exposed | 75 75 65 75 75 62 75 70 58 75 64 55 75 61 53 71 59 50 66 56 59 60 52 | 54 56
o Interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 76 78 78 71 78 76 66 78 67 60 78
Exposed | 78 78 76 78 78 70 78 75 64 78 68 61 78 64 58 78 61 55 78 58 53 73 54 [ 60 65
- Interior | 82*  82* 82+ 82+  82* 82+ 82 82* 82* 82 82* 82* @2 82* 82* @2 82* 79* 82 8* 76 8l* 78 66 77 71 61 69 64 57 63 60 53 59 56 50 56 53
Exposed | 82* 82¢ 82* 82* 82* 78* 82* 82* 74 82 79+ 68 80 75 64 76 70 6L 72 65 58 63 60 53 59
o7 interior | 76 76 76 76 76 76 76 76 73 76 76 6/ 76 76 63 76 75 60 76 70 58 76 63 53 70
Exposed | 76 76 63 76 74 60 76 68 57 76 64 54 74 61 51 70 58 | 60 65 56 57 60 51 | 53 55
= interior | 77 77 77 77 77 73 77 77 6 77 77 63 77 72 60 77 67 57 77 63 54 70 58 50 63
D Exposed | 77 72 59 77 65 5 77 62 53 72 59 51 66 56 | 59 63 53 [ 56 60 51 54 55 | 58 | 50 51
o Inteior | 80 80 80 8 80 8 8 80 77 8 80 72 8 76 66 8 72 62 80 66 60 8 60 55 77
Exposed | 80 76 65 80 70 62 80 64 58 8 61 56 79 58 53 76 56 51 72 53 | 59 64 49 | 55 59
- Interior | 86* ~ 86*  86* 86* 86* 86* 86 86 83 86+ 86* 79 86* 84 76 85 80 71 8 77 66 76 69 60 67
Exposed | 86* 84 75 86* 79 69 81 76 64 77 70 61 72 65 58 66 62 55 63 59 53 58 55 54
o7 interior | 69 = 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 50
Exposed | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 65 69 69 62 69 68 57 69
= Interior | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 66 70
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 68 70 70 63 70 70 6L 70 69 58 70 62 53 68
Interior | 75% | 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75+
2027 xposed | 75+ 75* 75
27.45 lI_:nteriord ----------------------------------- o8
XpOsel
g interior | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 67 69 69 64 54 69
Exposed | 69 69 69 69 69 66 69 69 62 69 64 54 61 52 | 54 57
p— Interior | 70 70 70 70 70 70 70 70 70 70 70 59 51 64
0 c Exposed | 70 70 65 70 70 62 70 70 58 70
- Interior | 75%  75%  75¢ 75+  75%  75¢ 75+  75%  75¢ 75
Exposed | 75 75 75 75+ 75+ | 88 75* 75¢ | 83 75*
27.45 lI_:nteriord 1% %0 %0 | % L% e e
XpOsel
g interior | 72 72 72 72 72 72 72 72 72 72 72 6/ 72 72 63 72 72 60 72
Exposed | 72 72 63 72 72 60 72 68 57 72 64 54 72 61 51 70 58 | 60 65
p— Interior | 72 72 72 72 72 72 72 72 66 72 72 63 72 72 60 72 67 57 72
D Exposed | 72 72 59 72 65 56 72 62 53 72 59 51 66 56 | 59 63 53 | 56 60
- Interior | 79*  79%  79* | 79  79* 79+ 79 79+ 77+ 79+ 79 72 79~ 76* 66 79~ 72 62  79*
Exposed | 79* 76+ 65 79* 70 62 79* 64 58 79* 61 56 79* 58 53 76* 56 51 72 53 59 64 49 | 55 59 | 56 | 51 55 | 52 46 51 -------
Interior | 79*  79* « 79*  79*  79*  79*  79* | 79 79 79 79 79 79 79+ 76 79+ 79+ [ 88 79+ 77~ 84 76* (8 78 8 8 71 8O 75 64 75 68 60 67 63 56 63 59
27-45
Exposed | 79*  79*  76* 79* 79* | 87  79*  76* it 72+

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§=U N I RAC® |ASCE 7-2| | I | | 301t | | SS=3.0(1 | 23 sq.ftl |LANDSCA| |CRoss-5Lc1 | SML | |PRO SERIl | TiIeRepIacememl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 58 59 59 54
Exposed 59 59 59 59 59 59 59 59 59 59 59 59 59 56 59 59 54 58 58 51 58 56 58 52 | 54
Interiord ---------------------------
Expose:

Interior

Exposed

Interior

Exposed

Interior 60 58
Exposed 58 | 60 62 56 57 60
Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 58 58 58 58 58 58 58 58 58 58 58 58 58 58
Exposed 58 58 58 58 58 58 57 58 58 54 58 58 51 58 58 - 58 56 57 58
Interiord ---------------- 75 75
Expose:

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 55 55
Exposed 55 | 60 55 55 | 57 55
Interiord 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69
Expose

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior

Exposed

Interior 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Exposed 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | 54
Interiord ---------------------------
Expose:

Interior

Exposed

Interior

Exposed

Interior 53 53
Exposed 53 | 60 53 53 | 57 53
Interior

Exposed

Interior

Exposed

Interior

Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 ; 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 83 83 83 83 83 81 83 83 7 83 83 74 83 81 69 83 78 65 83 75 62 80 68 55 75 62 50 69 57 42 63 52 37 58 48 32 54 41 29
Exposed | 83 81 69 83 7 64 83 74 60 81 69 56 78 65 53 75 61 50 71 58 45 64 52 37 58 46 32 53 39 28 49 34 24 41 30 32 37 27 29
7.20 Interior 83 83 82 83 83 78 83 83 75 83 81 70 83 78 65 83 75 61 83 71 58 77 63 52 71 57 43 64 52 37 58 45 33 54 39 29 50 34 25
B Exposed | 83 78 65 83 74 60 81 69 56 78 64 52 75 60 49 70 56 42 66 53 39 59 46 33 53 38 28 47 33 24 39 29 32 35 25 28 31 34 25
20-27 Interior 83 83 83 83 83 83 83 83 81 83 83 78 83 81 75 83 78 70 83 75 66 83 67 59 80 60 53 76 55 47 70 50 39 64 42 35 59 37 31
Exposed | 83 81 75 83 7 69 83 73 64 83 68 60 83 63 56 80 60 52 7 56 50 70 50 40 63 41 34 58 36 29 53 31 26 49 27 34 41 24 30
2745 Interior 84 84 84 84 84 84 84 84 84 84 84 83 84 84 80 84 83 77 84 80 73 80 75 65 75 68 59 68 62 54 62 57 50 57 53 42 53 49 37
Exposed | 84 84 79 84 83 76 84 79 71 81 76 66 78 72 62 75 68 59 70 64 55 63 57 50 57 52 41 52 46 35 44 39 31 38 34 27 34 31 24
0-7 Interior 83 83 72 83 79 67 83 76 62 83 72 58 80 67 55 7 63 52 73 60 49 66 54 39 60 49 34 55 41 29 50 36 26 44 32 34 39 28 30
Exposed | 79 67 55 76 62 51 71 58 46 67 55 40 63 52 37 59 49 33 56 43 30 51 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 26
7.20 Interior 83 80 68 83 76 63 83 71 58 80 66 54 76 62 51 73 58 47 68 55 41 61 49 35 55 40 30 50 35 26 42 30 34 37 27 30 33 24 27
0 c Expo.sed 76 62 51 71 58 45 66 54 39 62 50 36 58 44 32 54 40 29 51 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 26 32 24 8
20-27 Interior 83 83 76 83 79 72 83 75 66 83 70 62 83 66 58 82 62 54 79 58 51 73 52 42 66 44 36 60 38 31 55 33 27 51 29 24 45 26 32
Exposed | 83 66 58 81 61 54 7 57 50 74 53 43 69 50 39 65 43 35 61 39 32 55 33 27 50 28 24 42 25 31 37 33 27 32 29 24 29 26 2
27.45 Interior 84 84 81 84 84 7 84 81 74 83 78 69 80 74 65 77 70 61 73 66 57 65 59 52 59 54 44 53 49 37 49 41 33 41 36 29 36 32 26
Exposed | 80 74 64 76 69 60 71 64 56 66 60 52 62 57 49 58 54 43 55 51 39 49 42 33 40 36 28 35 31 25 30 27 32 27 24 29 24 32 25
07 Interior 83 7 64 83 73 59 80 68 55 7 64 52 73 60 49 69 57 42 65 54 39 59 48 33 54 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 73 60 49 68 56 41 64 52 37 60 49 34 56 43 30 53 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2 24 26 9 32 23 7
7.20 Interior 83 73 60 81 68 55 7 63 52 73 59 48 68 55 41 64 52 37 60 49 34 54 39 29 49 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 68 55 41 63 51 36 59 46 33 55 40 30 51 36 27 48 33 25 41 30 34 35 26 29 30 33 25 26 29 2 34 25 9 30 22 6 27 26 15
2027 Interior 83 76 68 83 72 63 83 67 59 82 62 55 79 58 51 76 55 47 72 52 41 64 42 35 58 36 30 53 31 26 49 27 34 41 24 30 37 32 27
Exposed | 78 58 51 75 54 45 70 50 40 65 44 36 61 39 32 58 36 30 55 33 27 49 28 23 40 24 30 35 31 26 31 27 23 27 24 26 24 2 8
27.45 Interior 84 82 75 84 78 70 80 75 65 7 70 61 73 66 57 69 62 54 65 59 51 58 53 42 52 47 36 45 39 31 38 34 27 34 30 24 30 27 32
Exposed | 73 66 57 68 61 53 63 57 50 59 54 43 55 51 39 52 46 36 49 41 33 39 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2
07 Interior 7 7 7 7 7 7 7 77 7 7 7 74 77 77 69 77 77 65 77 75 62 77 68 55 75 62 50 69 57 42 63 52 37 58 48 32 54 41 29
Exposed | 77 7 69 7 7 64 7 74 60 7 69 56 7 65 53 75 61 50 7 58 45 64 52 37 58 46 32 53 39 28 49 34 24 41 30 32 37 27 29
7.20 Interior 78 78 78 78 78 78 78 78 75 78 78 70 78 78 65 78 75 61 78 71 58 77 63 52 71 57 43 64 52 37 58 45 33 54 39 29 50 34 25
B Exposed | 78 78 65 78 74 60 78 69 56 78 64 52 75 60 49 70 56 42 66 53 39 59 46 33 53 38 28 47 33 24 39 29 32 35 25 28 31 34 25
2027 Interior 81 81 81 81 81 81 81 81 81 81 81 78 81 81 75 81 78 70 81 75 66 81 67 59 80 60 53 76 55 47 70 50 39 64 42 35 59 37 31
Exposed | 81 81 75 81 7 69 81 73 64 81 68 60 81 63 56 80 60 52 7 56 50 70 50 40 63 41 34 58 36 29 53 31 26 49 27 34 41 24 30
27.45 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 77 83 80 73 80 75 65 75 68 59 68 62 54 62 57 50 57 53 42 53 49 37
Exposed | 83 83 79 83 83 76 83 79 71 81 76 66 78 72 62 75 68 59 70 64 55 63 57 50 57 52 41 52 46 35 44 39 31 38 34 27 34 31 24
07 Interior 7 7 72 7 7 67 7 76 62 77 72 58 77 67 55 77 63 52 73 60 49 66 54 39 60 49 34 55 41 29 50 36 26 44 32 34 39 28 30
Exposed | 77 67 55 76 62 51 71 58 46 67 55 40 63 52 37 59 49 33 56 43 30 51 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 26
7.20 Interior 78 78 68 78 76 63 78 71 58 78 66 54 76 62 51 73 58 47 68 55 41 61 49 35 55 40 30 50 35 26 42 30 34 37 27 30 33 24 27
10 c Exposed | 76 62 51 71 58 45 66 54 39 62 50 36 58 44 32 54 40 29 51 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 26 32 24 8
20-27 Interior 81 81 76 81 79 72 81 75 66 81 70 62 81 66 58 81 62 54 79 58 51 73 52 42 66 44 36 60 38 31 55 33 27 51 29 24 45 26 32
Exposed | 81 66 58 81 61 54 7 57 50 74 53 43 69 50 39 65 43 35 61 39 32 55 33 27 50 28 24 42 25 31 37 33 27 32 29 24 29 26 2
27.45 Interior 83 83 81 83 83 7 83 81 74 83 78 69 80 74 65 7 70 61 73 66 57 65 59 52 59 54 44 53 49 37 49 41 33 41 36 29 36 32 26
Exposed | 80 74 64 76 69 60 71 64 56 66 60 52 62 57 49 58 54 43 55 51 39 49 42 33 40 36 28 35 31 25 30 27 32 27 24 29 24 32 25
0.7 Interior 7 7 64 7 73 59 7 68 55 77 64 52 73 60 49 69 57 42 65 54 39 59 48 33 54 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 73 60 49 68 56 41 64 52 37 60 49 34 56 43 30 53 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2 24 26 9 32 23 7
7.20 Interior 78 73 60 78 68 55 7 63 52 73 59 48 68 55 41 64 52 37 60 49 34 54 39 29 49 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 68 55 41 63 51 36 59 46 33 55 40 30 51 36 27 48 33 25 41 30 34 35 26 29 30 33 25 26 29 2= 34 25 9 30 22 6 27 26 5
20-27 Interior 82 76 68 82 72 63 82 67 59 82 62 55 79 58 51 76 55 47 72 52 41 64 42 35 58 36 30 53 31 26 49 27 34 41 24 30 37 32 27
Exposed | 78 58 51 75 54 45 70 50 40 65 44 36 61 39 32 58 36 30 55 33 27 49 28 23 40 24 30 35 31 26 31 27 23 27 24 26 24 2 8
27.45 Interior 84 82 75 84 78 70 80 75 65 77 70 61 73 66 57 69 62 54 65 59 51 58 53 42 52 47 36 45 39 31 38 34 27 34 30 24 30 27 32
Exposed | 73 66 57 68 61 53 63 57 50 59 54 43 55 51 39 52 46 36 49 41 33 39 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2+
0.7 Interior 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 65 68 68 62 68 68 55 68 62 50 68 57 42 63 52 37 58 48 32 54 41 29
Exposed | 68 68 68 68 68 64 68 68 60 68 68 56 68 65 53 68 61 50 68 58 45 64 52 37 58 46 32 53 39 28 49 34 24 41 30 32 37 27 29
7.20 Interior 68 68 68 68 68 68 68 68 68 68 68 68 68 68 65 68 68 61 68 68 58 68 63 52 68 57 43 64 52 37 58 45 33 54 39 29 50 34 25
B Exposed | 68 68 65 68 68 60 68 68 56 68 64 52 68 60 49 68 56 42 66 53 39 59 46 33 53 38 28 47 33 24 39 29 32 35 25 28 31 34 25
20-27 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 70 75 75 66 75 67 59 75 60 53 75 55 47 70 50 39 64 42 35 59 37 31
Exposed | 75 75 75 75 75 69 75 73 64 75 68 60 75 63 56 75 60 52 75 56 50 70 50 40 63 41 34 58 36 29 53 31 26 49 27 34 41 24 30
27.45 Interior 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 78 83* 83* 77 83* 78 73 78 75 65 75 68 59 68 62 54 62 57 50 57 53 42 53 49 37
Exposed | 83*  83* 78 83  83* 76 83 78 71 78 76 66 78 72 62 75 68 59 70 64 55 63 57 50 57 52 41 52 46 35 44 39 31 38 34 27 34 31 24
0.7 Interior 68 68 68 68 68 67 68 68 62 68 68 58 68 67 55 68 63 52 68 60 49 66 54 39 60 49 34 55 41 29 50 36 26 44 32 34 39 28 30
Exposed | 68 67 55 68 62 51 68 58 46 67 55 40 63 52 37 59 49 33 56 43 30 51 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 26
7.20 Interior 68 68 68 68 68 63 68 68 58 68 66 54 68 62 51 68 58 47 68 55 41 61 49 35 55 40 30 50 35 26 42 30 34 37 27 30 33 24 27
20 c Exposed | 68 62 51 68 58 45 66 54 39 62 50 36 58 44 32 54 40 29 51 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 26 32 24 8
2027 Interior 75 75 75 75 75 72 75 75 66 75 70 62 75 66 58 75 62 54 75 58 51 73 52 42 66 44 36 60 38 31 55 33 27 51 29 24 45 26 32
Exposed | 75 66 58 75 61 54 75 57 50 74 53 43 69 50 39 65 43 35 61 39 32 55 33 27 50 28 24 42 25 31 37 33 27 32 29 24 29 26 2
27.45 Interior 83* 83* 78 83* 83* 7 83* 78 74 83* 78 69 78 74 65 77 70 61 73 66 57 65 59 52 59 54 44 53 49 37 49 41 33 41 36 29 36 32 26
Exposed | 78 74 64 76 69 60 71 64 56 66 60 52 62 57 49 58 54 43 55 51 39 49 42 33 40 36 28 35 31 25 30 27 32 27 24 29 24 32 25
0.7 Interior 68 68 64 68 68 59 68 68 55 68 64 52 68 60 49 68 57 42 65 54 39 59 48 33 54 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 68 60 49 68 56 41 64 52 37 60 49 34 56 43 30 53 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2 24 26 9 32 23 Eoa
7.20 Interior 68 68 60 68 68 55 68 63 52 68 59 48 68 55 41 64 52 37 60 49 34 54 39 29 49 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 68 55 41 63 51 36 59 46 33 55 40 30 51 36 27 48 33 25 41 30 34 35 26 29 30 33 25 26 29 2 34 25 9 30 22 6 27 26 5
2027 Interior 76 76 68 76 72 63 76 67 59 76 62 55 76 58 51 76 55 47 72 52 41 64 42 35 58 36 30 53 31 26 49 27 34 41 24 30 37 32 27
Exposed | 76 58 51 75 54 45 70 50 40 65 44 36 61 39 32 58 36 30 55 33 27 49 28 23 40 24 30 35 31 26 31 27 23 27 24 26 24 2 8
27.45 Interior 79 79 75 79 78 70 79 75 65 7 70 61 73 66 57 69 62 54 65 59 51 58 53 42 52 47 36 45 39 31 38 34 27 34 30 24 30 27 32
Exposed | 73 66 57 68 61 53 63 57 50 59 54 43 55 51 39 52 46 36 49 41 33 39 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2+
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Rail Direction SML |
Rail Type | UAF |
Clamp

SPAN TABL

25 ° Maxi
8 . 90 aximum All
= owabl
0 95 e Ralil
0-7 Interi & 2 il Spans
erior 61 3 100 for Rol
. Exposed | 61 TG 1 2 oftop Sol
B -20 éﬂlerior - 61 si o 1 6L 3 i 105 ar Panels P
20-27 ﬁz:_sed 61 gi 61 gi 61 gi 61 621 3 T 110 B4 arallel to th
Expoféd 70+ | 70° 61 6l or | 6L 61 6l 61 61 RN T 115 d Speed e Roof Surfa
2745 nenor o L L S o el oLl sl el ZH G 120 p ce (inches) rachment
X 1 B
07 Exposed | 67, TN o e s T % e sLlcl Ll 2 3 1" S 130
7 7 6
0 720 TXDOS“ gi 61 667; G g; o7 62: L% e(Z 70 7601x 22 21 61 :i S 61 61 61 281 140
Cc ) nterior 61 61 67* 67* 70* 70* 60 61 50 61
67* 68* 70* 49 61 61 61 2 151
S glalals 6767 67+ 60 70t 61 61 58 61 3 0
20-27 Interi 61 61 61 61 67* 67* 70% 70% 56 61 45 61 1 >
rior 61 61 51 61 67*  67* 67*  67* 63 5 70¢  70* 42 61 61 58 61 52 55 61 3 160
L R 2 lelals 2 lxlals O 6 70t 70t 53 61 a7 61 1 2
27-45 Interi d | 70* 70 58 61 46 61 67+ 67+ 60 70 7 39 61 5 58 4 50 6 5 170
rior 66* 70* 45 61 61 5 58 3 67* 62+ 67 67+ 52 70+ 0* 66+ 59 46 2 61 6 32 1 57 1
e e R e 2l l=ls = lela 67 67 56 70t 33 57 53 a2 2 180
67* 53 43 39 61 3
0-7 Interi 67* 67* 61 70* 39 61 61 55 6 67* 5 67 67" 50  70* 50 38 61 28 52 1
or G o7 s ol l=ls Lt e L e 50 700 28 52 49 37 2
oot | & 00 I e LS LT st L L R 64 o7 40 60 a7 a7 R 3 1
7-20 Interi 61 61 67+ 67 50 70% 58 51 49 61 55  63* 67 65 63 4 53 70 33 2 58 4 4 41 8 32 2
D nterior 60 61 60 67* 70% 62 44 61 2B 60 3 5 1 (%) 4 5 3 3 5. 3
67* 53 70* 32 58 56 49 57 67* 34 55 39 3 0 4
Expose 5L 61 & 61 5L 59 87 64 67* 43 66* 54 47 43 61 50 67* 58 47 29 54 3 32 3 41 >
20-27 Interi d| 61 60 56 61 56 67* 69* 58 40 61 30 54 3 57 5 50 | 67+ %6 2 700 50 2 35 o | 29 e 9
rior 55 61 41 61 66* 61% 67* 67% 50 3 70* 62 29 51 55 a1 51 36 9 60 2 41 62+ 9 53 39 25 50 29
e plelal=s alxlsls Lt 1l 9 65t 54 36 61 2 49 52 2 = = 64 RN
o7a5  Interi d | 72+ 68 51 61 a7 61 62+ 65+ 43 70* A LS 01 | S R TN f A
rior 58 72* 36 61 60 4 52 6 57 4 67* 67% 35 6 58 51 2 31 5 55 1 33 5 a1 5 a4 50 27 59 25
e e Blzlels alwml=la sl ale 9 58 > a2 » 70° 3 4 a7 29 39 57 3 37
30 2 50 31 53 4 31
07 Pxonced || 73 73¢ 54 72¢ 3 59 56 49 T O T T TR 3% 2 u 2 2 o - i
or 66+ 73¢ 45 67 HERER N N T T T AR o B o B . o . o
x| 25 o8 Tl e | o A sl nlslz 51 65¢ 27 a4 3 2 2 - TR
7-20 I N 58 58 61 73* 40 62 51 41 39 61 39 59 50 2 36 6 34 2 42 30 25 28 2 34 4 31 7
B nterior 58 58 53 73¢ 65 55 36 61 28 54 49 52 8 0 6 . 5
66+ a4 72r 27 52 50 39 42 59 2 38 27 34 3 9 4
Expose BB % % a4 73¢ 36 58 48 3 36 59 3 54 22 31 30 2 EEEEE. - 5 BB
20-27 Interi d | 59 59 58 58 50 70* 61 51 33 60 P 8 3 20 3 w4 | 5 25 3 55 | 33 22 o4 7 D 5 28 0
rior 59 59 58 58 59 61 73 39 3 72 5 % 4 29 34 > a0 3 54 6 28 3 49 i a7 > - = =
s »l=lsls ®l=lsl=s o lalm & =14 130 54 32 0 35 37 3 2 N 2 B2
yras Inter d | s+ 57+ 59 59 58 58 55 57 36 72¢ 34 o W, s 2 8% 9 2 v . B N N 7
rior 57* 57* 59 59 58 5 58 5 51 3 69* 6 30 55 52 a1 35 26 9 49 6 28 9 34 5 30 33 29 45 18
Exposed ¥ =t 2T 2 % B = » o % % R 2 54 33 64 29 33 3 24 27 a 24 2
34 a1 32 36 20 32
07 Interi 53 53 i s 20 59 58 58 46 3 65 5 27 4 42 3 30 (38 25 40 24 30 27 29 26
or £ ssr s st sm xl=l®ls e L L =l = =% 2l 2| > | % 2 29 27 32 2 36 2
Exposed > s o ¥ =L =T s > 5 =2 8 8 = % 8 58 a 58 23 36 26 32 30 n# n 2 2 2
7-20 Interi 58 58 53* 53*% o7 57* 59 59 58 58 33 53 40 2. 30 5 29 21 35 2 2% 2 6 28 4 2 6
® nterior 58 58 53+ 53¢ 57+ 57+ 59 59 50 58 39 a2 4 3 5 . :
53* 57* 57* 49 59 58 58 35 52 30 31 34 28 26 2 B
e e e L 53 53 53+ 57 57+ 59 59 58 58 28 a 35 26 25 24 NI 23 12
20-27 Interi 59 59 58 58 & 53* 57* 57+ 56 59 45 58 5 33 3 36 4 31 2 4 27 19 30 4 25 > 23 5
rior 29 5 o1 58 ¥l L st 1 sm Hll=l= 2l l=l= Ilslsl® 611 31 34 2 27 2
e N ®1=ls| = el 1 57+ 57+ 53 59 a7 58 29 a1 27 M N N o
sras It 57+ 57+ 58 59 46 58 53+ 53+ T T T 39 2 3 s #_ 2 % 3 i EmE— e —
rior 57% 57* 45 59 58 5 58 5 53+  53* 53*  53* 52 57+ 7 57+ 59 26 2 59 6 pos 8 57 1 P 27 2 a7 15
Exposed S e 5 =2 = 2 s 58 53+ 53+ 56+ 57+ 33 57 53 42 34 34 2 32
39 58 27 30 2 27
07 nteri 53+ 53+ 57+ 57+ 39 59 58 55 53¢ 53+ 53¢ | 5ar 50 57+ s | 57 53 3 a3 | 59 28 7 - o =
or SEH ser T I st 1 2l l=ls 211 %ls Sl 1 50 3 % B 52 49 37 30 30 8
Exposed 60 60 53+ 53+ 53+ 53¢ R 7 57 0 36 9 59 7 58 8 52 53+ 53+ 40 57 a7 37 34 55 | 4 e 27 IS
7-20 Interi 60 60 53* 53* 50 57* 58 51 49 58 53* 53+ 53* 53¢ o7 4 53* 57+ 33 2. 58 2 24 4 8 2 0 27 2
D nterior 60 60 S 53* & 57* 44 59 33 58 3 3 1 7 4 5 1 5, 21
53+ 53+ 57+ 32 58 56 49 53+ 53+ 34 55+ 39 33 30 4
Exposed 5L 61 49 60 S0 59 53+ 53* 53* 43 57* 54 47 43 58 50* 53¢ 57% 47 5 29 54 3 32 3 41 >
097 Interi 61 60 56 60 53+ 53+ 57+ 57+ 40 59 30 54 3 53¢ 5o 53¢ | 53+ 6 2 7= | 50 B0 35 o | 29 7 o7 9
rior 29 61 L 60 Xl L er L er | o8 Zl=lslx Blelsl s 2 41 > 5 = 39 2 50 20
Exposed g > a % M % = e o T X B 2 S % 59 2 49 52+ 2 = a s> zmm a2
sras It 62* 62+ 51 61 37 60 53+ 53¢ 43 S ;oo BB 83 457 46 3 eoa B > I o . 5
fiot o6 2 € Sl . B S TR s S S e L X 5 44 50¢ 27 57¢ 25
e 2| o | ez | ez 2l g ol 52 | &l & 53+ 53+ 39 57+ 3 40 a7 29 39 53¢ 3 a7
27 50 31 53+ 4 31
07 nteri 58+ 58+ 54 62* 33 59 56 49 53¢ 4 53¢ | 5ar 32 55t 52¢ 4 PO 30 | 50 = . 8 2 e
or 2ok ser 2 | o2 | e | s gls18]3 T Ll | s 2| 2 | s2 6 (130 35 32 26 34 53+ 30
Exposed 54 54 57+ 58* 58" 58* 2* 50 o 62* o 3 155 0 53 7 42 51+ 53+ 27 44 2 26 24 % | 3 G 4o | 3
700 Interi 54 54 58+ 58+ 0 62+ 51 a 39 60 SRR 50 N = R 22 2 HE 2 4l St 81 7
B nterior 54 54 53+ 58+ 62¢ 55 36 6L 28 54 9 2 28 7 6 0 8 = 5
s8¢ 4 62+ 27 52 50 39 2 53+ 2 38 27 34 31 9 4
Exposed o o u oo L 56+ 36 56+ 48 37 36 59 33 53r 42 — T - 2 EEEE. > BB
2027 Interi 56+ 56+ 54 54 50 58* 61* 51 33 60 25 4 8 3 40 3 44 53 25 BB 5+ 33 22 24 7 30 5 28 0
fiot s6r e =2 = S TR w91 e 5 e L 6 28 Z - 27 27 33 2
S e LT Lo S S O el =14 130 54 32 m 35 a7 3 51¢ — EEE
o7ag  Interi d | 46+ 46+ 56+ 56+ 54 54 55+ 57+ 36 62+ 34 2 2 % 2 28 4 31 2 400 41 570 3 20 24 > o4 7
ALl 467 a5 L L O S RS o e e o 5 30 33 29 a5 18
e Ll R 2l 9 52 54% 33 62" 29 33 3 24 27 a 24 26
34 a1 32 36 29 32
07 e T 265 a5 s6r RS = e o e s > DT oo 2 30 27 29 26
or 4 o T L L L O S Ll | s | 8 el | = 1= 25 29 27 32 2 36 21
Exposed e e 4 5 e e x T 2 5 4 54 21 5g* 23 36 2 2 30 n# ® 2 w2 | 2
rop Interi 54 54 4% a8~ 6% 46+ 56+ 56+ 54 54 33 53+ 0 N . 27 IR > R 6
© nterior 54 54 44* 44* 46* 46* 56* 56* 50 54 39 42 24 3 5 4 3 21
s 6% 46+ 9 56+ 54 54 35 52 30 31 34 28 2 2 5
Expos > o u oo e e e 46+ 46+ 56+ 56+ 54 54 2 a7 35 2 25 2+ NN % BB
2027 . Inter ed | 56% 56+ 54 54 44r a4 46+ 46+ 56+ 2 o % £ % 8 4 . - D S B - B N N - 5
ALl 6 SC ol > TR e L e S B S Il xl® 61 31 3 22 27 PEs
e e Lo LS ol a1 46t a6+ 53+ 56+ a7 54 29 a1 27 a . S —
27-45 Interi ed | 46* 46* 56% 56* 46 54 44* 44% 46* A 46* 4 39 56+ 56%  52* 54 4 50 5, 26 3 38 2 23 27 24 20 7 26
rior 46* 46* 45 5 56¢  56* 54 54 54 S, 44x 44* 44* a4 6 46 6+ 46 6 46 2 56+ 6 b 4 54 1 25 27 2 a7 15
e T gl 1% 1l a4 pye 46+ e 33 56+ 53 2 34 34 2 32
46" 46+ 53+ 43 39 54 27 30 2 27
07 N a8~ 46" 6% 39 > o 54 e L L e e = o - ¢ . o —
or - a4+ N R R RN TR ENETRETRE s L L e e = = = Z = = —
Exposed e 4 0 e e e o v = % 2 o 4 52 a4+ 4z~ 40 46 47 37 s 34 uo% 2 s 27 3
7-20 Interi 56 56 44* 44+ 46* 46* 56* 51* 49 54 44%  44* 44*  a4* 46+ 4 46*  46* 33 2. 6* 4 24 4 8 32 0 27 2
D nterior 56 56 44* 44% 46* 46* 44 56* 33 54 4 4 1 6 4 5 1 5, 21
s 46" a6+ 32 56+ 54 49 a4 s 34 46+ 39 33 30 4
Expose X X = e - a4 43+ 46+ 54+ a7 3 54 4% e 6% 2 » B 54+ 22
2007 | Interi d | 59+ 59+ 56 56 24 e 46 46+ 40 56+ 5 30 54 3 a4r a4 s | asr % 2 & | 46t 2 35 39 29 7 o7 9
rior 55 50+ a 56 e L L AR R RN NN T B n - o - -
e (Neres | | | = xlselslss L 9 46t a6+ 36 56+ 26 49 44x H & 3 > x a2
yras It d | s1¢ 51+ 51 50+ 37 56 a4+ agr 43 w3k BB B3 4 a9 oa n e s o . 5
ALl s =L R O TR e L e 5= S i L X 5 a4 a4 27 46+ 25
e W Ll s lse gls 1 lee sl 52| =1 aax s 39 46+ 34 4 37 29 39 s 3 37
48* 48* s 51* 33 59* 56 49 44* 44% 32 46* 36 30 27 50 31 3 44%  42* 41 2. 31
48* 48* 45 51* 55 48 43 56 43 44+ 46* 42+ 26 50 29 36 8 3 a4+ 4 |3
48" 8" 51+ 51+ 0 50+ 30 56 aax s 33 46+ 30 35 32 26 N7 u .
48* 48* 50% 51* 30 55 53 42 a4* 44* 27 44% 31 26 24 44 7 3 3
48* 48* 40 51* 51 41 39 56 39 44* 46* 36 34 42 25 32 4 3 7
48" a8+ 51+ 51+ 36 50+ 28 54 a4 s 28 46+ 2 30 28 34 1
8% a8+ 4 51+ 27 52 50 39 42+ a4 2 38 27 34 a1 39 4
48* 48* 36 51* 48 37 36 56 33 44% 42% 31 30 37 22 28
48* 48* Sk 51* 33 59* 25 48 40* 44% 25 46* 22 27 25 30
48" ag* 39 51+ 2 49 a2 3 36 agr 3 33 2 30 28
8% a8+ 32 51+ a 34 30 54 28 a4+ 37 27 27 33 2
44* 48* Sk 47% 30 54 32 40 35 37 33 46* 20 24
48* 48* 36 51* 34 39 36 28 31 44% 27 29 32 27
48* 48* 30 51* 35 29 26 49 25 41* 32 24 24
39 ag* 51+ a1 26 49 28 34 30 33 29 45+ 18
48* 48* 33 51* 29 33 31 24 27 41* 24 26
46 pre 2 a2 30 25 34 a 32 36 20 32
36 a8+ 49 35 33 40 2 30 27 29 26
8" agr 28 51+ 25 29 27 32 2 36 2
41 48* 23 36 26 32 30 36 29 32
3 21 2 2 2
O o EMED T N S e 2 I
28 47* 35 26 25 31 19 23 2
T T N R = e
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| Tile Replacement |

.:: NIRAC |ASCE7-2| | I | | 301t | | Ss=1‘21 | 195q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF |
T Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp

SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] <) Ba a Speed p
S : 2 : z = 90 55 100 105 110 115 120 130 140 150 160 170 180
3 © =B 5 [0 Roo d Zone
i Q 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 42 50 50 37 50 48 32 50 41 29
Exposed | 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 45 50 50 37 50 46 32 50 39 28 49 34 24 41 30 32 37 27 29
720 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 43* 48* 48* 37 48* 45* 33 48* 39 29 48* 34 25
B Exposed | 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 42 48* 48* 39 48* 46* 33 48* 38 28 47* 33 24 39 29 32 35 25 28 31 34 25
20-27 Interior 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39*% 39*% 39*% 39*% 39*% 39*% 35 39*% 37* 31
Exposed | 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39*% 39* 39* 39* 39* 39* 39*% 39*% 34 39* 36* 29 39* 31 26 39* 27 34 39* 24 30
27.45 Interior 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37*
Exposed | 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 35* 37* 37* 31 37* 35* 27 34* 31 24
07 Interior 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 49 50 50 39 50 49 34 50 41 29 50 36 26 44 32 34 39 28 30
Exposed | 50 50 50 50 50 50 50 50 46 50 50 40 50 50 37 50 49 33 50 43 30 50 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 20
720 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 47* 48* 48* 41 48* 48* 35 48* 40 30 48* 35 26 42 30 34 37 27 30 33 24 27
60 c Expo;ed 48* 48* 48* 48* 48* 45% 48* 48* 39 48* 48* 36 48* 44* 32 48* 40 29 48* 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 20 32 24 18
20-27 Interior 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 36* 39* 38* 31 39*% 33 27 39*% 29 24 39*% 26 32
Exposed | 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 35 39* 39* 32 39* 33 27 39* 28 24 39* 25 31 37* 33 27 32 29 24 29 26 2%
27.45 Interior 37* 37* 37* 37* 37* 37* 37* 37 37 37 37+ 37+ 37+ 37 37 37 37 37 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 33 37+ 36* 29 36* 32 26
Exposed | 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 33 37* 36* 28 35* 31 25 30 27 32 27 24 29 24 32 25
07 Interior 52 52 52 52 52 52 52 52 52 52 52 52 52 52 49 52 52 42 52 52 39 52 48 33 52 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 52 52 49 52 52 41 52 52 37 52 49 34 52 43 30 52 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2% 24 26 19 32 23 +H#
Interior 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 48* 52* 52* 41 52* 52* 37 52* 49* 34 52* 39 29 49* 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D v Exposed | 52* 52* 41 52* Sk 36 52* 46 33 52* 40 30 Sk 36 27 48* 33 25] 41 30 34 35 26 29 30 33 25 26 29 2% 34 25 19 30 22 16 27 20 5
2027 Interior 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 41* 43* 42* 35 43* 36 30 43* 31 26 43* 27 34 41+ 24 30 37 32 27
Exposed | 43* 43* 43* 43* 43* 43* 43* 43* 40* 43* 43* 36 43* 39* 32 43* 36 30 43* 33 27 43* 28 23 40* 24 30 35 31 26 31 27 23 27 24 20 24 2% 18
27.45 Interior 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 36 41* 39* 31 38* 34 27 34 30 24 30 27 32
Exposed | 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 39* 41* 41* 36 41* 41* 33 39* 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2%
07 Interior 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 42 46 46 37 46 46 32 46 41 29
Exposed | 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 45 46 46 37 46 46 32 46 39 28 46 34 24 41 30 32 37 27 29
7.20 Interior 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 37 41+ 41+ 33 41+ 39* 29 41* 34 25
B Exposed | 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 39* 41* 41* 33 41* 38* 28 41* 33 24 39* 29 32 35 25 28 31 34 25
2027 Interior 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 31+
Exposed | 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 29 34* 31* 26 34* 27 34 34* 24 30
27.45 Interior 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32*
Exposed | 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 31* 32* 32* 27 32* 31* 24
07 Interior 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 39 46 46 34 46 41 29 46 36 26 44 32 34 39 28 30
Exposed | 46 46 46 46 46 46 46 46 46 46 46 40 46 46 37 46 46 33 46 43 30 46 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 20
7.20 Interior 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 35 41* 40* 30 41* 35 26 41* 30 34 37 27 30 33 24 27
70 c Expo_sed 41* 41* 41* 41* 41* 41* 41* 41* 39* 41* 41* 36 41* 41* 32 41* 40* 29 41* 36 27 41* 31 34 36 26 30 31 34 26 27 30 22 24 27 20 32 24 18
20-27 Interior 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 31+ 34* 33* 27 34* 29 24 34* 26 32
Exposed | 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 32* 34* 33* 27 34* 28 24 34* 25 31 34* 33 27 32 29 24 29 26 2%
27.45 Interior 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 29 32* 32* 26
Exposed | 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 28 32* 31* 25 30* 27 32 27 24 29 24 32 25
0.7 Interior 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 42 49 49 39 49 48 33 49 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 49 49 49 49 49 41 49 49 37 49 49 34 49 43 30 49 39 28 49 36 25 42 30 32 36 26 28 31 34 24 27 30 2% 24 26 19 32 23 Ea
7.20 Interior 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 41* 45* 45* 37 45* 45* 34 45* 39 29 45* 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 45* 45* 41* 45* 45* 36 45* 45* 33 45* 40 30 45* 36 27 45* 33 25 41* 30 34 35 26 29 30 33 25 26 29 2% 34 25 19 30 22 16 27 20 15
20-27 Interior 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 35* 38* 36* 30 38* 31 26 38* 27 34 38* 24 30 37* 32 27
Exposed | 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 36* 38* 38* 32 38* 36* 30 38* 33 27 38* 28 23 38* 24 30 35* 31 26 31 27 23 27 24 20 24 2% 18
27.45 Interior 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 31 36* 34* 27 34* 30 24 30 27 32
Exposed | 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 33* 36* 35* 28 33* 30 24 29 26 31 25 34 27 34 30 24 30 27 2%
0.7 Interior 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 42 43 43 37 43 43 32 43 41 29
Exposed | 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 37 43 43 32 43 39 28 43 34 24 41 30 32 37 27 29
7.20 Interior 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 33* 36* 36* 29 36* 34* 25
B Exposed | 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 33* 36* 36* 28 36* 33* 24 36* 29 32 35* 25 28 31 34 25
20-27 Interior 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30*
Exposed | 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 29* 30* 30* 26 30* 27 34 30* 24 30
27.45 Interior 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29*
Exposed | 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 27* 29* 29* 24
0.7 Interior 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 39 43 43 34 43 41 29 43 36 26 43 32 34 39 28 30
Exposed | 43 43 43 43 43 43 43 43 43 43 43 40 43 43 37 43 43 33 43 43 30 43 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 20
7.20 Interior 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 35* 36* 36* 30 36* 35* 26 36* 30 34 36* 27 30 33* 24 27
c Exposed | 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 32 36* 36* 29 36* 36* 27 36* 31 34 36* 26 30 31 34 26 27 30 22 24 27 20 32 24 18
2027 Interior 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 27 30* 29* 24 30* 26 32
Exposed | 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 27 30* 28* 24 30* 25 31 30* 33 27 30* 29 24 29* 26 2%
27.45 Interior 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 26*
Exposed | 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 28* 29* 29* 25 29* 27* 32 27* 24 29 24 32 25
0.7 Interior 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 42 46 46 39 46 46 33 46 40 28 46 34 24 41 30 32 36 26 28 32 23 25
Exposed | 46 46 46 46 46 41 46 46 37 46 46 34 46 43 30 46 39 28 46 36 25 42 30 32 36 26 28 31 34 24 27 30 2% 24 26 19 32 23 ko
7.20 Interior 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 37* 40* 40* 34 40* 39* 29 40* 33 25 40* 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 40* 40* 40* 40* 40* 36 40* 40* 33 40* 40* 30 40* 36 27 40* 33 25 40* 30 34 35 26 29 30 33 25 26 29 2% 34 25 19 30 22 16 27 20 5
2027 Interior 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 30 33* 31* 26 33* 27 34 33* 24 30 33* 32 27
Exposed | 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 32* 33* 33* 30 33* 33* 27 33* 28 23 33* 24 30 33* 31 26 31* 27 23 27 24 20 24 2% 18
27.45 Interior 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 27 31+ 30* 24 30* 27 32
Exposed | 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 28 31* 30* 24 29* 26 31 25 34 27 34 30 24 30 27 2%

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

=§=UNIRAC® |ASCE7-2| | I | | 301t | | SS=1.21 | 195q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

3 Ba d Speed P
: = g = % 90 95 100 105 110 115 120 130 140 150 160 170 180
3 8 S 5 g Roo d Zone
i a i 2 3 i 2 3 i 2 3 i 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41

Exposed | 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 37
Interior 32*  32* 32  32* 32 32* 32* 32* 32* 32 3¢ 32* 3¢ 32* 32* 32x 32 32* 32* 32* 32* 32*  32x  32*
B Exposed | 32*  32* 32 32* 32 32* 32 32 32* 32 32* 32 32* 32 3¢ 32 3¢ 32* 32 32* 32 32* 32* 32
Interior 27* 27x  27%  27% 27% 27 27 27* 27 27% 27 27 27 27 27* 27 27% 27 27 27 27 27 27 27*

Ea Exposed | 27* 27 27* 27 27 27 27 27 27 27 27+ 27 27% 27 2% 27 27 27 27 27 27 27 27 27
27.45 Interior 26*  26*  26* 26  26* 26* 26* 26* 26 26* 26 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26 26*
Exposed | 26*  26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26*  26*

07 Interior 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 39
Exposed | 41 41 41 41 41 41 41 41 41 41 41 40 41 41 37 41 41 33 41 41 30 41 36 26

720 Interior 32*  32* 32  32* 32 32*  32* 32 32* 32 3¢ 32* 3¢ 32* 32* 32x 32 32*  32* 32* 32* 32*  32x  32*

c Exposed | 32*  32¢ 32 32+ 32¢ 32 32¢ 32* 32+ 32¢ 3* 32+ 3¢ 32 32+ 3+ 32 29 3* 32 27 32> 3I*
o Interior | 27* | 27% | 27¢ 27  27¢ | 27* | 27 27¢ 27* 27 27 27* | 27  27% 27* | 27% 27% 27*  27% 27% 27*  27% 27* 2T
Exposed | 27  27%  27*  27*  27* 27 27* 27 27+ 27* 27 27* 27* 27 27* 27 27 27* 27 27+ 21* 27 27*  27*

Interior | 26*  26*  26* = 26*  26* 26* = 26* 26* 26* 26* 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26* 26

Exposed | 26*  26*  26* 26  26*  26*  26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26*  26*

iy interior | 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 42 43 43 39 43 43 33
Exposed | 43 43 43 43 43 41 43 43 37 43 43 34 43 43 30 43 39 28 43 36 25 42 30 | 32

- Interior | 36*  36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 34+ 36*  36* 29
Exposed | 36* 36* 36* 36* 36* 36* 36* 36+ 33* 36* 36* 30 36+ 36+ 27 36* 33 25 36* 30 34 3B+ 26 | 29

27-45

2 20-27 Interior 30* 30 30+ 30 30* 30* 30* 30 30~ 30+ 30* 30~ 30* 30* 30+ 30* 30+ 30* 30* 30 30* 30+ 30* 30
Exposed | 30* 30* 30* 30*r 30* 30* 30* 30* 30~ 30* 30+ 30* 30* 30* 30* 30* 30* 30* 30+ 30* 27+ 30 28* 23

27.45 Interior 28*  28* 28 28 28 28 28* 28 28* 28 28 28~ 28 28* 28 28* 28 28 28~ 28 28* 28 28* 28
Exposed | 28* 28* 28* 28* 28 28* 28* 28* 28* 28 28* 28* 28* 28* 28 28* 28* 28* 28* 28 28* 28* 28* 28*

07 Interior 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39

Exposed | 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 37

7.20 Interior 29*  29* 29 29% 29  29*  29* 29% 29% 29 29* = 29* 29* = 20* 29% = 29%  20% = 29* = 29*  29* = 20* = 20% = 20* = 20%

B Exposed | 29*  29* 29 29%r 29* 29 29* 20* 29 20* 20* 29* 20* 29 20* 20* 29* 20* 29 209* 20 29* 20  20*
20-27 Interior 24 24%  24% 24 24% 24 24%  24% 24 24% 24 24* 24 24*  24% 24 24% 24 24* 24 24* 4% 24 24*
Exposed | 24*  24*  24%  24%  24*  24* 24 24%  24% 24*  24* 24 24%  24% 24 24% 24 24%  24% 24 24x 24 24% 24

27.45 Interior 23*  23* 23  23*  23* 23* 23* 23 23* 23* 23 23* 23 23* 23+ 23* 23* 23* 23* 23 23* 23 23* 23
Exposed | 23* 23* 23* 23* 23 23 23* 23* 23 23 23 23* 23* 23 23" 23 23* 23* 23 23 23 23* 23* 23*

07 Interior 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39

Exposed | 39 39 39 39 39 39 39 39 39 39 39 39 39 39 37 39 39 33 39 39 30 39 36 26

7.20 Interior 29*  29*  29%  29% 29  29*  29* 29% 29% 20 29% = 29*  29* = 20* @ 29% = 20% = 20% = 29% = 20*  29%* = 20*  20% = 20*  20%

00 c Exposed | 29*  29* 29%* 29* 29* 20 29* 20 29%* 20* 20 29* 20 29%* 20* 20 29* 29* 29%* 20* 27* 29*  20*
Interior 24*  24% 24 24% 24 24* 24 24*  24% 24 24% 24 24% 4% 24* 4% 24* 4% 24 24% 24 24% 4% 24*
Exposed | 24* 24  24%  24*  24*  24* 24 24%  24%  24*  24* 24  24%  24%  24%  24% 24 24%  24% 24%  24% 24 24% 24
Interior 23*  23*  23* 23  23* 23 23 23* 23* 23 23+ 23 23 23 23 23 23* 23* 23* 23+ 23* 23 23* 23
Exposed | 23* 23* 23* 23* 23* 23 23* 23* 23 23" 23 23* 23 23 23 23 23* 23* 23* 23 23 23* 23* 23*
0.7 Interior 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 39 41 41 33
Exposed | 41 41 41 41 41 41 41 41 37 41 41 34 41 41 30 41 39 28 a1 36 25 a1 30 32

20-27

27-45

- Interior | 32¢  32% 32+  32¢ 3% 32+ 3¢ 3 32+  3* 3 3+ 3* 32 3+ 3* 32 3¢ 3]* 32+ 3* 3] 32+ 29 29 25 27
D Exposed | 32¢  32* 32* 32+ 32* 32* 32* 32* 32* 32*r 32 30+ 32* 3* 27 3 32 25 32* 30* | 34 32 26 [ 29 29 2 34 25 3 30 22 i 27 20
oy Interior | 27 27% | 27* | 27% | 27% 27 | 27* 27+ | 27* | Q7% 27+ | 27% | Q7% 27  27% 27+ 27  27* 27  27* 27 27  27*  27* 27% 27 84 27+ 24 [ 30 27 | 32
Exposed | 27* 27 27 27 27+ 27+ 27%  27%  27* 27 27 27 27 27 27 27+ 27 27 27 27 21 21 21+ 23 27 21 |23 27r | 24 20 24 2%

- Interior | 26  26*  26* = 26*  26* 26  26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26*  26* 26*  26* 26  26*  26*  24*  26* 26

Exposed | 26*  26*  26* 26 26* 26* 26* 26* 26% 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26*  26*  26* 25%

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 ; 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 98 98 98 98 98 98 98 98 94 98 98 89 98 98 85 98 94 81 98 91 78 97 84 70 90 78 63 85 72 59 79 65 55 75 61 52 69 58 49
Exposed | 98 98 85 98 93 80 98 89 76 98 85 72 94 81 66 90 78 63 86 75 60 80 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 98 98 98 98 98 96 98 98 90 98 98 86 98 95 81 98 91 78 98 86 74 94 79 64 86 72 59 80 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 98 95 81 98 89 7 98 84 7 95 80 65 90 76 62 86 4" 59 82 66 56 75 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 99 99 99 99 99 99 99 99 99 99 99 95 99 99 90 99 95 86 99 90 82 99 83 75 98 76 65 91 68 61 85 62 57 80 59 53 76 55 50
Exposed | 99 99 90 99 94 85 99 88 80 99 84 76 99 80 70 97 76 65 93 71 62 86 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
2745 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 97 99 99 93 99 98 89 99 90 81 91 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 99 99 97 99 99 92 99 96 87 99 91 82 95 87 79 90 83 75 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
0-7 Interior 98 98 87 98 96 82 98 91 78 98 87 75 97 83 69 92 80 65 88 77 62 82 69 57 76 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 96 83 69 91 79 64 87 75 60 83 70 57 79 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 98 98 83 98 92 79 98 87 75 98 82 68 93 78 64 88 75 61 84 69 58 77 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
0 c Expo.sed 93 78 63 87 74 60 82 67 57 78 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 99 99 93 99 97 87 99 91 82 99 86 78 99 82 74 99 78 68 96 75 64 88 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 99 82 74 99 7 66 94 72 62 89 65 59 85 62 57 81 59 54 78 57 52 70 52 46 63 48 40 59 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 99 99 99 99 99 94 99 99 89 99 94 85 98 90 81 93 86 7 89 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 98 89 81 92 85 76 87 80 71 82 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
07 Interior 98 93 80 98 88 76 97 84 70 93 80 65 88 77 62 85 73 59 81 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 88 76 62 84 71 58 80 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3 51 39 28
7.20 Interior 98 89 76 98 84 70 94 79 64 89 75 61 84 69 58 80 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 84 69 58 79 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 99 93 84 99 87 79 99 83 75 99 78 68 96 75 64 91 68 61 87 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 95 74 64 90 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 36
27.45 Interior 99 99 91 99 95 86 99 90 81 94 86 7 89 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 89 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
07 Interior 92 92 92 92 92 92 92 92 92 92 92 89 92 92 85 92 92 81 92 91 78 92 84 70 90 78 63 85 72 59 79 65 55 75 61 52 69 58 49
Exposed | 92 92 85 92 92 80 92 89 76 92 85 72 92 81 66 90 78 63 86 75 60 80 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 92 92 92 92 92 92 92 92 90 92 92 86 92 92 81 92 91 78 92 86 74 92 79 64 86 72 59 80 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 92 92 81 92 89 7 92 84 71 92 80 65 90 76 62 86 7 59 82 66 56 75 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
2027 Interior 96 96 96 96 96 96 96 96 96 96 96 95 96 96 90 96 95 86 96 90 82 96 83 75 96 76 65 91 68 61 85 62 57 80 59 53 76 55 50
Exposed | 96 96 90 96 94 85 96 88 80 96 84 76 96 80 70 96 76 65 93 7 62 86 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 98 98 98 98 98 98 98 98 98 98 98 98 98 98 97 98 98 93 98 98 89 98 90 81 91 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 98 98 97 98 98 92 98 96 87 98 91 82 95 87 79 90 83 75 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
07 Interior 92 92 87 92 92 82 92 91 78 92 87 75 92 83 69 92 80 65 88 77 62 82 69 57 76 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 92 83 69 il 79 64 87 75 60 83 70 57 79 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 92 92 83 92 92 79 92 87 75 92 82 68 92 78 64 88 75 61 84 69 58 77 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
10 c Exposed | 92 78 63 87 74 60 82 67 57 78 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 96 96 93 96 96 87 96 91 82 96 86 78 96 82 74 96 78 68 96 75 64 88 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 96 82 74 96 7 66 94 72 62 89 65 59 85 62 57 81 59 54 78 57 52 70 52 46 63 48 40 59 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 98 98 98 98 98 94 98 98 89 98 94 85 98 90 81 93 86 77 89 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 98 89 81 92 85 76 87 80 71 82 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
0.7 Interior 92 92 80 92 88 76 92 84 70 92 80 65 88 77 62 85 73 59 81 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 88 76 62 84 71 58 80 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% 51 39 28
7.20 Interior 92 89 76 92 84 70 92 79 64 89 75 61 84 69 58 80 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 84 69 58 79 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
20-27 Interior 97 93 84 97 87 79 97 83 75 97 78 68 96 75 64 91 68 61 87 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 95 74 64 90 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 36
27.45 Interior 99 99 91 99 95 86 99 90 81 94 86 77 89 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 89 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
0.7 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 81 83 83 78 83 83 70 83 78 63 83 72 59 79 65 55 75 61 52 69 58 49
Exposed | 83 83 83 83 83 80 83 83 76 83 83 72 83 81 66 83 78 63 83 75 60 80 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 81 83 83 78 83 83 74 83 79 64 83 72 59 80 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 83 83 81 83 83 7 83 83 7 83 80 65 83 76 62 83 7 59 82 66 56 75 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 86 89 89 82 89 83 75 89 76 65 89 68 61 85 62 57 80 59 53 76 55 50
Exposed | 89 89 89 89 89 85 89 88 80 89 84 76 89 80 70 89 76 65 89 71 62 86 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 89 92 90 81 91 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 92 92 92 92 92 92 92 92 87 92 91 82 92 87 79 90 83 75 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
0.7 Interior 83 83 83 83 83 82 83 83 78 83 83 75 83 83 69 83 80 65 83 77 62 82 69 57 76 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 83 83 69 83 79 64 83 75 60 83 70 57 79 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 83 83 83 83 83 79 83 83 75 83 82 68 83 78 64 83 75 61 83 69 58 77 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
20 c Exposed | 83 78 63 83 74 60 82 67 57 78 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
2027 Interior 89 89 89 89 89 87 89 89 82 89 86 78 89 82 74 89 78 68 89 75 64 88 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 89 82 74 89 7 66 89 72 62 89 65 59 85 62 57 81 59 54 78 57 52 70 52 46 63 48 40 59 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 92 92 92 92 92 92 92 92 89 92 92 85 92 90 81 92 86 77 89 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 92 89 81 92 85 76 87 80 71 82 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
0.7 Interior 83 83 80 83 83 76 83 83 70 83 80 65 83 7 62 83 73 59 81 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 83 76 62 83 71 58 80 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3 51 39 28
7.20 Interior 83 83 76 83 83 70 83 79 64 83 75 61 83 69 58 80 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 83 69 58 79 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 90 90 84 90 87 79 90 83 75 90 78 68 90 75 64 90 68 61 87 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 90 74 64 90 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 36
27.45 Interior 93 93 91 93 93 86 93 90 81 93 86 7 89 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 89 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] ) Ba a Speed p
7S 8¢ =3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3§ 23S 5} = IS Roo d Zone
i o 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 70 7 7 63 7 72 59 77 65 55 75 61 52 69 58 49
Exposed 77 7 7 7 7 7 7 7 76 7 7 72 7 7 66 7 7 63 7 7% 60 7 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 74 7 7 64 7 72 59 7 64 55 75 60 52 67 56 48 62 53 43
B Exposed 7 7 7 7 7 7 7 7 71 7 7 65 7 76 62 7 71 59 7 66 56 7% 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 82 83 83 75 83 76 65 83 68 61 83 62 57 80 59 53 76 55 50
Exposed | 83 83 83 83 83 83 83 83 80 83 83 76 83 80 70 83 76 65 83 71 62 83 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 81 87 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 87 87 87 87 87 87 87 87 87 87 87 82 87 87 79 87 83 7% 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
07 Interior 7 7 7 7 7 7 7 7 7 7 7 75 7 7 69 7 7 65 7 7 62 7 69 57 76 63 53 70 58 49 64 54 43 60 51 55 56 47 50
Exposed | 77 7 69 7 7 64 7 7% 60 7 70 57 7 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 7 7 7 7 7 7 7 7 75 7 7 68 7 7 64 7 75 61 7 69 58 7 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
0 c Exposed | 77 7 63 7 74 60 7 67 57 7 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 83 83 83 83 83 83 83 83 82 83 83 78 83 82 74 83 78 68 83 75 64 83 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 83 82 74 83 v 66 83 72 62 83 65 59 83 62 57 81 59 54 78 57 52 70 52 46 63 48 40 58 42 50 55 52 46 57 48 40 48 43 36
27.45 Interior 87 87 87 87 87 87 87 87 87 87 87 85 87 87 81 87 86 7 87 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 87 87 81 87 85 76 87 80 71 82 7 65 78 72 62 5] 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 il 43
07 Interior 7 7 7 7 7 76 7 77 70 7 7 65 7 77 62 77 73 59 77 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 77 76 62 v 71 58 v 66 58 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 7 7 76 7 7 70 7 77 64 7 75 61 77 69 58 77 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 77 69 58 v 64 55 75 60 52 69 57 49 64 58 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 85 85 84 85 85 79 85 83 75 85 78 68 85 75 64 85 68 61 85 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 85 74 64 85 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 30
27.45 Interior 88 88 88 88 88 86 88 88 81 88 86 7 88 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 88 82 73 83 78 66 79 73 62 5] 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 70 75 75 63 75 72 59 75 65 55 75 61 52 69 58 49
o Exposed | 75 75 75 75 75 75 75 75 75 75 75 72 75 75 66 75 75 63 7 7 60 7 66 55 74 61 51 67 57 47 62 53 41 58 50 il 55 45 48
7.20 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 74 75 75 64 75 72 59 75 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 75 75 75 75 75 75 75 75 71 75 75 65 75 75 62 75 71 59 7 66 56 7 60 52 65 56 47 61 52 41 5 48 il 53 43 48 50 38 43
2027 Interior 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 75 79 76 65 79 68 61 79 62 57 79 59 53 76 55 50
Exposed | 79 79 79 79 79 79 79 79 79 79 79 76 79 79 70 79 76 65 79 71 62 79 63 57 79 58 53 74 54 49 66 Siil 43 62 46 38 58 41 50
27.45 Interior 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 82* 83* 83* 76 81* 78 67 79 73 62 73 66 58 65 62 55
Exposed | 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 79 83* 83* 5] 83* 80* 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
07 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 69 75 75 65 75 75 62 75 69 57 75 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 75 75 69 75 75 64 75 75 60 75 70 57 75 65 58 75 62 52 72 58 50 64 55 43 58 51 52 55 45 49 57 40 43 48 il 38 43 47 33
7.20 Interior 75 75 75 75 75 75 75 75 75 75 75 68 75 75 64 75 75 61 75 69 58 75 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
c Exposed | 75 75 63 75 74 60 75 67 57 75 63 54 74 60 51 68 57 49 64 55 45 56 50 38 54 44 49 51 38 43 46 50 38 41 45 33 il 40 30
20-27 Interior 79 79 79 79 79 79 79 79 79 79 79 78 79 79 74 79 78 68 79 75 64 79 65 59 79 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 79 79 74 79 v 66 79 72 62 79 65 59 79 62 57 79 59 54 78 57 52 70 52 46 63 48 40 56 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 81* 83* 83* 77 82* 82* 73 82* 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 83* 83* 81* 83* 83* 76 83* 81* 71 82* 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 il 43
0.7 Interior 7 7 7 7 7 76 7 7 70 77 77 65 77 77 62 7 73 59 77 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 77 76 62 v 71 58 v 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 7 7 76 7 7 70 7 77 64 77 75 61 77 69 58 7 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 77 69 58 v 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
20-27 Interior 81 81 81 81 81 79 81 81 75 81 78 68 81 75 64 81 68 61 81 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 81 74 64 81 67 60 81 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 il 43 50 46 38 45 40 34 40 36 30
Interior 88* 88* 88* 88* 88* 84 88* 88* 81 88* 84 77 88* 82 73 83 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
2145 Exposed | 88* 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
0.7 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 63 70 70 59 70 65 55 70 61 52 69 58 49
Exposed | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 66 70 70 63 70 70 60 70 66 55 70 61 51 67 57 47 62 53 41 58 50 il 55 45 48
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 64 70 70 59 70 64 55 70 60 52 67 56 48 62 53 43
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 65 70 70 62 70 70 59 70 66 56 70 60 52 65 56 47 61 52 41 57 48 il 53 43 48 50 38 43
20-27 Interior 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 75* 76* 76* 65 76* 68 61 76* 62 57 75* 59 53 76* 55 50
Exposed | 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 70* 76* 76* 65 76* 71* 62 76* 63 57 76* 58 53 74* 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 68* 73* 73* 62 73* 66* 58 66* 62 55
Exposed | 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 70* 73* 73* 62 72* 65 58 64 60 54 60 57 50 56 53 46 53 50 41
0.7 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 69 70 70 65 70 70 62 70 69 57 70 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 70 70 69 70 70 64 70 70 60 70 70 57 70 65 55 70 62 52 70 5 50 64 55 43 5 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 68 70 70 64 70 70 61 70 69 58 70 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
) c Exposed | 70 70 63 70 70 60 70 67 57 70 63 54 70 60 51 68 57 49 64 55 45 5 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 30
2027 Interior 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 74* 76* 76* 68 76* 75* 64 76* 65 59 75* 60 54 76* 56 51 69 52 46 64 49 40 60 43 51
Exposed | 76* 76* 74* 76* 76* 66 76* 72* 62 76* 65 59 76* 62 57 76* 59 54 76* 57 52 70* 52 46 63 48 40 5 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 64 73* 68* 59 66* 62 55 61 58 52 58 55 49 54 51 43
Exposed | 73* 73* 73* 73* 73* 73* 73* 73* 71* 73* 73* 65 73* 72* 62 73* 67* 59 69* 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
0.7 Interior 73 73 73 73 73 73 73 73 70 73 73 65 73 73 62 73 73 59 73 68 56 73 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 73 73 62 73 71 58 73 66 55 73 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% 51 39 28
7.20 Interior 73 73 73 73 73 70 73 73 64 73 73 61 73 69 58 73 64 55 73 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 73 69 58 73 64 55 73 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 79* 79* 79* 79* 79* 79* 79* 79* 75 79* 78* 68 79* 75 64 79* 68 61 79* 64 58 79* 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 79* 74 64 79* 67 60 79* 63 57 79* 60 54 78* 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 30
27.45 Interior 80* 80* 80* 80* 80* 80* 80* 80* 80* 80* 80* 7 80* 80* 74* 79* 79* 68 79* 75* 64 74* 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 80* 80* 73* 80* 78* 66 79* 74* 62 75* 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
40 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




| Tile Replacement |

.:: NIRAC |ASCE7-2| | I | | 301t | | Ss=1‘21 | 195q.ft| |LANDSCA| |CRoss-5Lc1 | SML | | UAF |
T Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp

SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed p
S : 2 : z = 90 55 100 105 110 115 120 130 140 150 160 170 180
5 3 246 o - c Roo d Zone
i o 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 59 64 64 55 64 61 52 64 58 49
Exposed | 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 60 64 64 55 64 61 51 64 57 47 62 53 41 58 50 51 55) 45 48
720 Interior 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 64 65 65 59 65 64 55 65 60 52 65 56 48 62 53 43
B Exposed | 65 65 65 65 65 65 65 65 65 65 65 65 65 65 62 65 65 59 65 65 56 65 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 65* 66* 66* 61* 66* 62* 57 66* 59 53 66* 55 50
Exposed | 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 65* 66* 66* 62* 66* 63* 57 66* 58 53 66* 54 49 66* 51 43 62* 46 38 58 41 50
27.45 Interior 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 58* 62* 62* 55
Exposed | 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 58* 62* 61* 54 60* 57* 50 56* 53 46 53 50 41
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 62 64 64 57 64 63 53 64 58 49 64 54 43 60 51 55 56 47 50
Exposed | 64 64 64 64 64 64 64 64 60 64 64 57 64 64 55) 64 62 52 64 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
720 Interior 65 65 65 65 65 65 65 65 65 65 65 65 65 65 64 65 65 61 65 65 58 65 62 53 65 57 49 62 53 43 58 50 38 55 45 50 52 40 45
60 c Expo_sed 65 65 63 65 65 60 65 65 57 65 63 54 65 60 51 65 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 64* 66* 65* 59 66* 60* 54 66* 56 51 66* 52 46 64* 49 40 60* 43 51
Exposed | 66* 66* 66* 66* 66* 66* 66* 66* 62* 66* 65* 59 66* 62* 57 66* 59 54 66* 57 52 66* 52 46 63* 48 40 58 42 50 55 52 46 57 48 40 48 43 36
27.45 Interior 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 60* 62* 62* 55 61* 58* 52 58* 55 49 54 51 43
Exposed | 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 59* 62* 62* 57* 62* 59* 52 57* 54 48 53 50 41 50 46 52 45 40 48 40 il 43
07 Interior 68 68 68 68 68 68 68 68 68 68 68 65 68 68 62 68 68 59 68 68 56 68 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 68 68 62 68 68 58 68 66 58 68 62 52 68 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 68 68 68 68 68 68 68 68 64 68 68 61 68 68 58 68 64 55 68 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 68 68 58 68 64 55 68 60 52 68 57 49 64 58 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 72* 72* 72* 72* 72* 72* 72* 72" 72" 72" 72" 68* 72" 72" 64 72" 68* 61 72" 64 58 72" 59 54 72" 55 50 67* 51 44 62 46 38 58 41 50 55 52 45
Exposed | 72* 72* 64 72* 67* 60 72* 63 57 72* 60 54 72* 57 52 72* 54 49 69* 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 30
27.45 Interior 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 64* 68* 66* 59 64* 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 68* 68* 68* 68* 68* 66* 68* 68* 63* 68* 67* 59 68* 64* 57 64* 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
07 Interior 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 59 60 60 55 60 60 52 60 58 49
Exposed | 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 55 60 60 51 60 57 47 60 53 41 58 50 il 55 45 48
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 59 63* 63* 55 63* 60 52 63* 56 48 62* 53 43
B Exposed | 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 62* 63* 63* 59 63* 63* 56 63* 60 52 63* 56 47 60 52 41 5 48 il 53 43 48 50 38 43
2027 Interior 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 53* 57* 55* 50
Exposed | 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 53* 57* 54* 49 57* Siil 43 57* 46 38 57* 41 50
27.45 Interior 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54*
Exposed | 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 50* 54* 53* 46 53* 50* 41
07 Interior 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 57 60 60 53 60 58 49 60 54 43 60 51 53 56 47 50
Exposed | 60 60 60 60 60 60 60 60 60 60 60 57 60 60 58 60 60 52 60 58 50 60 55 43 58 51 52 55 45 49 57 40 43 48 il 38 43 47 33
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 60 63* 63* 58 63* 62* 53 63* 57 49 62* 53 43 58 50 38 55 45 50 52 40 45
0 c Exposed | 63* 63* 63* 63* 63* 60 63* 63* 57 63* 63* 54 63* 60 51 63* 57 49 63* 55 45 56 50 38 54 44 49 51 38 43 46 50 38 41 45 33 il 40 30
20-27 Interior 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 54* 57* 56* 51 57* 52* 46 57* 49 40 57* 43 51
Exposed | 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 54* 57* 57* 52* 57* 52* 46 57* 48 40 57* 42 50 55* 52 46 52* 48 40 48 43 36
27.45 Interior 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 52* 54* 54* 49* 54* 52* 43
Exposed | 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 52* 54* 54* 48 53* 50* 41 50* 46 52 45 40 48 40 il 43
0.7 Interior 63 63 63 63 63 63 63 63 63 63 63 63 63 63 62 63 63 59 63 63 56 63 62 52 63 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 63 63 62 63 63 58 63 63 55 63 62 52 63 59 50 63 57 47 63 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 63 63 63 63 63 63 63 63 63 63 63 61 63 63 58 63 63 55 63 62 53 63 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 63 63 58 63 63 55 63 60 52 63 57 49 63 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
20-27 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 61* 63* 63* 58* 63* 59* 54 63* 55 50 63* 51 44 62* 46 38 58* 41 50 55 52 45
Exposed | 63* 63* 63* 63* 63* 60* 63* 63* 57* 63* 60* 54 63* 57* 52 63* 54 49 63* 52 46 62* 47 39 58* 40 49 54 il 43 50 46 38 45 40 34 40 36 30
27.45 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 54* 59* 57* 51 56* 53 46 53 50 41 50 45 51
Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 57* 59* 59* 54* 59* 58* 52 56* 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 52 56 56 49
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 51 56 56 47 56 53 41 56 50 il 55 45 48
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 55* 59* 59* 52 59* 56* 48 59* 53 43
B Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 56* 59* 59* 52 59* 56* 47 59* 52 41 57* 48 il 53 43 48 50 38 43
20-27 Interior 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50*
Exposed | 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 49* 50* 50* 43 50* 46* 38 50* 41 50
27.45 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48*
Exposed | 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 46* 48* 48* 41
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 53 56 56 49 56 54 43 56 51 53 56 47 50
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 52 56 56 50 56 55 43 56 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 58* 59* 59* 53 59* 57* 49 59* 53 43 58* 50 38 55* 45 50 52 40 45
80 c Expo_sed 59* 59* 59* 59* 59* 59* 59* 59* 57* 59* 59* 54 59* 59* 51 59* 57* 49 59* 55* 45 59* 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 30
2027 Interior 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 46* 50* 49* 40 50* 43 51
Exposed | 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 46* 50* 48* 40 50* 42 50 50* 52 46 50* 48 40 48* 43 36
27.45 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 43
Exposed | 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 41 48* 46* 52 45* 40 48 40 51 43
0.7 Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 56 59 59 52 59 57 47 59 53 41 58 50 51 55 45 48 51 40 42
Exposed | 59 59 59 59 59 58 59 59 55 59 59 52 59 59 50 59 57 47 5 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% 51 39 28
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 61* 63* 63* 58 63* 63* 55 63* 62* 53 63* 57 49 61* 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 63* 63* 58 63* 63* 55 63* 59 52 63* 57 49 63* 55 45 61* 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 54* 56* 55* 50* 56* 51* 44 56* 46 38 56* 41 50 55* 52 45
Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 54* 56* 56* 52* 56* 54* 49 56* 52* 46 56* 47 39 56* 40 49 54* 51 43 50* 46 38 45 40 34 40 36 30
27.45 Interior 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 51* 53* 53* 46 53* 50* 41 50* 45 51
Exposed | 53* 53% 53% 53% 53% 53% 53% 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 52* 53* 53* 46 52* 50* 40 49* 44 50 42 38 46 52 50 40 50 45 36

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

=§:UN|RAC® |ASCE7-2| | I | | 301t | | SS=1.21 | 195q.ft| |LANDSCA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

o ba a peed p
> 25 g 90 95 100 105 110 115 120 130 140 150 160 170 180
3 8 S - g RoO one
i 8 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
o Interior | 53 = 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52 53 53 49
Exposed | 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 51 53 53 47 53 53 41 53 50 [I51 53 45
- Interior | 54*  54*  54*  54* 54*  54* 54 54* 54* 54 B54*  54* 54 54*  54* 54  54*  54*  54*  54* 54+ 54  54* 54+  54*  54* 54+  54%  54* 54+  54%  54* 52+ 545  54* 48  54* 53¢ 43
B Exposed | 54* 54¢ 54 54* 54* 54 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54+ 54* B4* 54+ 54*  B4* 52 54* 54* 47 54 52* 41 54+ 48 |51 53 43 |48 50 38
o Interior | 45*  45%  45¢ 45  45*  45¢ 45  45*  45* 45+  45*  45¢ 45 45 45* 45  45*  45* 45  45*  45* | 45%  45* 45+  45%  45* 45 | 45%  45* 45+  45%  45% 45  45%  45% 45  45%  45% 45
Exposed | 45%  45¢  45*  45%  45¢ 45  45%  45¢ 45  45%  45¢ 45+  45*  45% 45  45*  45¢  45*  45*  45¢  45*  45*  45¢  45*  45% 45+  45*  45% 45+  45*  45% 45+ 43"  45¢ 45+ 38 45¢ 41
o Interior | 43* | 43* 43¢ 43 43" 43¢ 43 43" 43¢ 43 43" 43¢ 43 43" 43+ 43" 43 43+ 43" 43" 43+ | 43*  43* 43+ 43*  43* 43+ | 43*  43* 43+ 43" 43* 43+ 43*  43* 43+ 43* 43¢ 43+
Exposed | 43* 43¢  43*  43* 43¢ 43" 43" 43¢  43*  43* 43¢ 43" 43" 43¢  43*  43* 43+  43*  43* 43+ 43"  43* 43+  43*  43* 43+ 43" 43¢ 41*
7 interior | 53 = 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53
Exposed | 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52 53 53 50 53 53 43 53 51 [1520 53
- Interior | 54* = 54* = 54*  54*  54*  54* 54 b54*  54* 54 54* 54+ 54  54* 54+ 54 54* 54+ 54  54* 54  54*  54* 53+  54x  B4* 49 54*
90 c Exposed | 54*  54* 54 54* 54* 54* 54* 54* 54* 54* 54* 54+ 54 54* 51* 54* 54*  49* 54 54+ 45 54 50+ 38 54 44 [ 49 51*
o Interior | 45%  45%  45¢ 45  45*  45¢ 45  45*  45* 45 45 45* | 45%  45* 45+ | 45%  45* 45  45%  45% 45  45%  45% 45  45%  45*  45*  45*
Exposed | 45*  45%  45% 45+  45%  45*  45%  45% 45  45*  45* 45+  45*  45* 45+ 45%  45% 45+ 45%  45%  45*  45%  45*  45¢  45% 45+ 40 45+
- Interior | 43* | 43* 43¢ | 43*  43*  43* 43" 43" 43¢ 43" 43" 43+ 43"  43* 43+ | 43" 43* 43+ 43*  43* 43+ 43*  43* 43+ 43* 43¢ 43 43~ 43+
Exposed | 43*  43*  43*  43*  43*  43* 43t  43*  43*  43*  43* 43  43*  43* 43  43*  43* 43+  43*  43* 43+ 43*  43* 43t 43*  43* 43¢ 43*
7 Interior | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 52 56 56 47 56
Exposed | 56 56 56 56 56 56 56 56 55 56 56 52 56 56 50 56 56 47 56 54 43 56 50 | 52 54 44 | 47 50
- Interior | 59* = 59* = 59* = 59+  59* 59+ 59  59*  5Q* 59  5Q*  5Q* 59  5Q* 58+ 59  5Q* 55+ 59 59 53  5gx 57% 49 59 52 42  57*
D Exposed | 59*  59*  58% 59* 59* 55* 59* 59%* 52  59* 57 49 59 55* 45 59* 52 41 58 50 | 53 54 43 | 48 50 | 52 | 42 44
o Interior | 50* = 50* = 50* = 50 50* = 50* 50 50 50* 50 50 50* 50 50* 50* = 50% 50* 50* 50% 50* 50* 50% 50* 50* 50% 50* 50*  50*
Exposed | 50 50* 50 50 50* 50+ 50 50* 50+ 50 50* 50+ 50 50* 50 50 50+ 49* 50 50+ 46* 50 47* 39 50 40 | 49 50*
o Interior | 47*  47%  47* | 47*  47*  4T* 47 4T*  4T* 47 4T 4T* 47 4T*  4T* | 4T 4T* 4T 4T+ AT* 4T 4T%  AT* AT 4T%  AT*  4AT*  4T*
Exposed | 47*  47* 4T+ AT*  AT*  AT* AT*  AT* 4T* AT*  AT* AT AT*  AT* AT* AT* AT* A7 AT* 4T* AT AT* 4T* 46*  AT* 47* 40 AT*
7 interior | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 5L 51 51 51 51 51 51 51 51 51 51 51 51 49
Exposed | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51
- Interior | 49* | 49*  49* | 49*  49*  49*  49*  49*  49*  49* 49" 49+  49* 49"  49*  49*  49*  49*  49*  49*  49* | 49*  49*  49*  49*  49*  49* | 49%  49*  49*  49*  49*  49*  49%  49* 48  49*  49* 43
B Exposed | 49%  49¢ 49  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49* 49+ 47  49* 49+ 41 49 48+ [ 51 49 43 | 48 49¢ 38
o Interior | 41* | 41*  41* | 41*  41*  41* 41 41*  41* 41 41*  41* 41 41*  41* | 41 41*  41* | 41 41*  41* | 41*  41*  41*  41*  41* 41 41*  41* 41+ 41%  41* 41 41%  41* 41 41%  41* 4L
Exposed | 41*  41*  41*  41*  41*  41*  41* 4% 41*  41*  41* 41 41* 41*  41*  41F 41* 41* 41F 41* 41* 41% 41 41* 41% 41 41* 41* 41 41F 41% 41% 41F 41* 41* 38 41 41
o ll_:n!eriord 58+  58* 58 58+  58* 58 58+ 58 58 58+ 58 58 58+ 58 58 58 58 58 58 58 58 58 58 58 58+  58* 58 58  58* 58 58" 58 58 58 58 58  58%
XpOsel
7 Interior | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 5L 51 51 51 51 51 5 51 49 51 51 43 51 51 51 47
Exposed | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 50 51 51 43 51 51 | 52 51 45 49 51 40 | 43 48 | 51 | 88 43 | 47
= Interior | 49* | 49%  49* | 49*  49*  49* | 49*  49*  49*  49* 49"  49*  49* 49"  49* | 49*  49*  49* | 49* 49"  49* | 49*  49*  49*  49*  49*  49*  49*  49* 43 49 49* 38  49% 45* | B0 49* 40
00 c Exposed | 49*  49*  49*  49*  49*  49* 49  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  45%  49* 49 38 49+ 44 | 49 49~ 38 43 46* | 50 | 38 41 | 45 | 83 | 51 | 40
o Interior | 41*  41*  41* 41  41*  41*  41*  41*  41* 41 41*  41* 41 41*  41* | 41 41*  41* 4% 41*  41* 4% 41* 41 41*  41*  41*  41%  41% 41 41%  41* 41 41%  41*  40*  41*  41*
Exposed | 41*  41*  41*  41*  41*  41*  41*  41*  41*  41*  41F 41%  41%  41* A1 41 41 4% 41* 41* 41* 41 41%  41%  41*  41*  40*  41*  41* 50 41* | 52 | 46 41* | 48 | 40 41* | 43
- ll_:nteriord 58+  58* 58 58+  58* 58* 58+  58% 58 58+  58% 58 58+  58% 58 58+ 58 58 58+ 58 58 58+ 58 58  58* 5% 58 58+  58* 58 58+  5g* 58 58 58 58  58%
XpOse
o7 interior | 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52 53 53 47 53 53 41 53
Exposed | 53 53 53 53 53 53 53 53 53 53 53 52 53 53 50 53 53 47 53 53 43 53 50 | 52 53 44 | 47 50 | 53 41 45
= Interior | 54* = 54*  54*  54*  54*  54*  54*  54*  54*  54*  54*  54*  54*  54* 54+ | 54*  54* 54+  54%  54* 53+ 54%  B4* 49+ 54*  5* 42 54* 53+
D Exposed | 54*  54*  54*  54*  54* 54*  54*  54*  52*  54*  54*  49*  54*  54* 45  54* 52* 41  54* 50* | 53 54 43 | 48 50* | 52 | 42 44 38
o Interior | 45*  45%  45¢  45*  45*  45*  45%  45*  45*  45%  45*  45* | 45%  45*  45* | 45%  45* 45+  45%  45% 45+  45%  45% 45 45%  45* 45 45* 45+
Exposed | 45%  45¢ 45+  45*  45¢ 45+  45*  45¢ 45+  45%  45¢ 45  45%  45¢  45%  45% 45+  45%  45% 45+  45%  45¢ 45+ 39  45¢ 40 | 49 45* 45+
- Interior | 43* | 43* 43¢ | 43*  43*  43* 43" 43" 43+ 43" 43" 43+ 43"  43* 43+ | 43*  43* 43+ 43*  43* 43+ 43*  43* 43+ 43* 43¢ 43 43~ 43+
Exposed | 43* 43¢ 43  43* 43¢ 43" 43" 43¢  43* 43" 43¢ 43" 43" 43¢ 43"  43* 43+  43*  43* 43+ 43"  43* 43+ 43" 43¢ 43+ 40* 43¢ 43+

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

===UNIRAC® |ASCE7-2| | I | | 301t | | SS=1.21 | 233q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roof Wind Zone
i a 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
07 Interior 78 78 78 78 78 78 78 78 74 78 78 69 78 78 65 78 75 61 78 71 58 77 63 52

Exposed | 78 78 65 78 74 60 78 69 56 78 64 52 74 60 49 70 57 43 66 54 38 59 49 31
Interior 78 78 78 78 78 76 78 78 71 78 78 66 78 75 61 78 71 58 78 67 54 74 59 48
B Exposed | 78 75 61 78 70 57 78 65 53 75) 60 49 70 56 42 66 53 35 62 50 32 55 38 27
Interior 79 79 79 79 79 79 79 79 79 79 79 75 79 78 71 79 75 66 79 71 62 79 63 55

Ea Exposed | 79 78 70 79 74 65 79 69 60 79 64 56 79 60 53 v 56 49 73 53 43 66 44 33

27.45 Interior 79 79 79 79 79 79 79 79 79 79 79 79 79 79 7 79 79 73 79 7 69 78 71 62

Exposed | 79 79 7 79 79 72 79 76 67 79 72 62 75) 67 59 7L 63 55) 67 60 52 59 54 43

07 Interior 78 78 67 78 76 62 78 71 58 78 67 54 76 63 51 73 59 47 68 56 41 61 50 33
Exposed | 76 62 51 71 58 45 67 54 38 62 51 34 59 47 31 55) 41 28 52 36 25 45 30

720 Interior 78 7 64 78 72 59 78 67 55 7 62 51 73 58 46 69 55 39 64 52 34 57 42 29

c Exposed | 73 58 46 67 54 37 62 50 33 58 44 30 54 37 27 51 33 25 47 30 22 35 26
20-27 Interior 79 79 73 79 76 68 79 71 63 79 66 58 79 62 55 78 58 51 76 55 47 68 49 35
Exposed | 79 62 54 78 57 50 74 53 44 69 50 36 65 43 33 61 36 30 57 33 27 52 28 23
Interior 79 79 78 79 79 75 79 78 69 79 75 65 7 70 61 74 66 57 69 62 54 62 56 48
Exposed | 77 70 61 73 65 56 67 60 52 63 56 49 58 53 42 55 50 36 52 45 33 42 35 28
07 Interior 78 73 59 78 68 55 7 63 52 73 59 48 68 56 41 64 53 35 61 50 32 55 40 27

Exposed | 68 56 41 63 52 35 59 49 31 56 42 28 52 36 25 49 33 23 44 30 82 35 25

27-45

- Interior | 78 69 56 78 64 52 74 59 48 69 55 40 64 52 34 60 48 31 57 41 29 51 33 24
D Exposed | 64 52 34 59 46 30 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 79 73 64 79 68 59 79 63 55 79 58 51 76 55 47 7L 51 40 67 48 35 60 35 29
Exposed | 75 55 47 70 51 38 65 44 33 61l 37 30 57 33 27 54 30 25 51 27 23 42 23 [29

o interior | 79 79 71 79 75 66 78 71 61 74 66 57 69 62 54 65 58 51 6L 55 46 54 50 35
Exposed | 69 62 54 64 57 50 59 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

7 interior | 72 72 72 72 72 72 72 72 72 72 72 69 72 72 65 72 72 6L 72 71 58 72 63 52
Exposed | 72 72 65 72 72 60 72 69 56 72 64 52 72 60 49 70 57 43 66 54 38 59 49 31

- interior | 72 72 72 72 72 72 72 72 71 72 72 6 72 72 61 72 71 58 72 67 54 72 59 48

B Exposed | 72 72 6L 72 70 57 72 65 53 72 60 49 70 56 42 66 53 35 62 50 32 55 38 27
o Interior | 76 76 76 76 76 76 76 76 76 76 76 75 76 76 71 76 75 66 76 71 62 76 63 55
Exposed | 76 76 70 76 74 65 76 69 60 76 64 56 76 60 53 76 56 49 73 53 43 66 44 33

o interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 77 78 78 73 78 77 69 78 71 62

Exposed | 78 78 s 78 78 72 78 76 67 78 72 62 75 67 59 71 63 58 67 60 52 58 54 43
07 Interior 72 72 67 72 72 62 72 71 58 72 67 54 72 63 51 72 59 47 68 56 41 61 50 33
Exposed | 72 62 51 71 58 45 67 54 38 62 51 34 59 47 31 58 41 28 52 36 25 45 30 32
Interior 72 72 64 72 72 59 72 67 55 72 62 51 72 58 46 69 55 39 64 52 34 57 42 29
0 c Exposed | 72 58 46 67 54 37 62 50 33 58 44 30 54 37 27 51 33 25 47 30 22 35 26
20-27 Interior 76 76 73 76 76 68 76 71 63 76 66 58 76 62 55 76 58 51 76 55 47 68 49 35
Exposed | 76 62 54 76 57 50 74 53 44 69 50 36 65 43 33 61 36 30 57 33 27 52 28 23
Interior 78 78 78 78 78 75 78 78 69 78 75 65 77 70 61 74 66 57 69 62 54 62 56 48
Exposed | 77 70 61 73 65 56 67 60 52 63 56 49 58 53 42 55 50 36 52 45 33 42 35 28
07 Interior 72 72 59 72 68 55 72 63 52 72 59 48 68 56 41 64 53 35 61 50 32 55 40 27
Exposed | 68 56 41 63 52 35 59 49 31 56 42 28 52 36 25 49 33 23 44 30 32 35 25

27-45

= Interior | 72 69 56 72 64 52 72 59 48 69 55 40 64 52 34 60 48 31 57 41 29 51 33 24
D Exposed | 64 52 34 59 46 3 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 77 73 64 77 68 59 77 63 55 77 58 51 76 55 47 7L 51 40 67 48 35 60 35 29
Exposed | 75 55 47 70 51 38 65 44 33 61l 37 30 57 33 27 54 30 25 51 27 23 42 23 [29

- Interior | 79 79 71 79 75 66 78 71 61 74 66 57 69 62 54 65 58 51 6L 55 46 54 50 35
Exposed | 69 62 54 64 57 50 59 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

o7 interior | 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 6L 62 62 58 62 62 52
Exposed | 62 62 62 62 62 60 62 62 56 62 62 52 62 60 49 62 57 43 62 54 38 50 49 31

= Interior | 62 62 62 62 62 62 62 62 62 62 62 62 62 62 61 62 62 58 62 62 54 62 59 48

B Exposed | 62 62 61 62 62 57 62 62 53 62 60 49 62 56 42 62 53 35 62 50 32 55 38 27
o Interior | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 66 69 69 62 69 63 55
Exposed | 69 69 69 69 69 65 69 69 60 69 64 56 69 60 53 69 56 49 69 53 43 66 44 33

- Interior | 72% | 72% 72+ 72+ | 72% T2+ | 72+ | 72% T2+ 72+ 72¢ T2+ | 72+ 7% T2+ | 72%  72¢ 72+ 2% 72¢ 69+  72% T1* 62

Exposed | 72*  72* 72x  72* 72*  72*  72*  72* 67 72x T2+ 62 72* 67 59 71* 63 55 67 60 52 =) 54 43
07 Interior 62 62 62 62 62 62 62 62 58 62 62 54 62 62 51 62 59 47 62 56 41 61 50 33
Exposed | 62 62 51 62 58 45 62 54 38 62 51 34 59 47 31 55 41 28 52 36 25 45 30 32
Interior 62 62 62 62 62 59 62 62 55 62 62 51 62 58 46 62 55 39 62 52 34 57 42 29
0 c Exposed | 62 58 46 62 54 37 62 50 33 58 44 30 54 37 27 51 33 25 47 30 22 35 26
Interior 69 69 69 69 69 68 69 69 63 69 66 58 69 62 55 69 58 51 69 55 47 68 49 35
Exposed | 69 62 54 69 57 50 69 53 44 69 50 36 65 43 33 61 36 30 57 33 27 52 28 23
Interior 72% 72 2% 72 72%  72x 72 72% 0% 72* 72 65 72*  T70* 61 72* 66 57 70* 62 54 62 56 48
Exposed | 72*  70* 61 72* 65 56 67 60 52 63 56 49 58 53 42 55 50 36 52 45 33 42 35 28
0.7 Interior 62 62 59 62 62 55 62 62 52 62 59 48 62 56 41 62 53 35 61 50 32 55 40 27
Exposed | 62 56 41 62 52 35 59 49 31 56 42 28 52 36 25 49 33 23 44 30 32 35 25

. Interior 62 62 56 62 62 52 62 59 48 62 55 40 62 52 34 60 48 31 57 41 29 51 33 24 3 33 271 32 24
D Exposed | 62 52 34 50 46 30 55 38 27 51 33 25 47 30 22 40 28 (31 35 25 [ 28 29 | 32 | 24 -------------
- Interior [ 70 70 64 70 68 59 70 63 55 70 58 51 70 55 47 70 51 40 67 48 35 60 35 29
Exposed | 70 55 47 70 51 38 65 44 33 61 37 30 57 33 27 54 3 25 51 27 23 42 23 [ 29 -- -- 23 ----
- Interior | 75¢ 75+ 71 75¢* 75+ 66 75+ 71 61 75* 66 57 69 62 54 65 58 51 6l 55 46 54 50 35 33 26 29 23 28 25 30 25 22
Exposed | 69 62 54 64 57 50 59 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

=§=UNIRAC® |ASCE7-2| | I | | 301t | | SS=1.21 | 233q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roof Wind Zone
i Q 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
07 Interior 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 52

Exposed | 55 55 55 55 55 55 55 55 55 55) 55) 52 55) 55) 49 55) 55) 43 55 54 38 55 49 31
Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 54 56 56 48
B Exposed | 56 56 56 56 56 56 56 56 53 56 56 49 56 56 42 56 53 35 56 50 32 55 38 27
Interior 61*  61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61 61*  55*

Ea Exposed | 61*  61* 61* 61* 61* 61* 61* 61* 60* 61* 61* 56* 61*  60* 53 61*  56* 49 61* 53 43 61* 44 33
27.45 Interior 56*  56*  56*  56*  56* 56* = 56* 56* 56* 56* 56* 56* 56* 56* 56* 56 56* 56* 56* 56* 56* 56* 56*  56*
Exposed | 56* 56* 56* 56* 56* 56* 56 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 55+ 56* 56* 52¢ 56*  54* 43

07 Interior 55 55 55 55 55 55 55 55 55 55 55 54 55 55 51 55 55 47 55 55 41 55 50 33

Exposed | 55 55 51 55 55 45 55 54 38 55) 51 34 55) 47 31 55) 41 28 52 36 25 45 30
720 Interior 56 56 56 56 56 56 56 56 55 56 56 51 56 56 46 56 55 39 56 52 34 56 42 29

c Exposed | 56 56 46 56 54 37 56 50 33 56 44 30 54 37 27 51 33 25 47 30 22 35 26
20-27 Interior 61*  61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 58  61* 61* 55  Bl* 58 51 61*  55* 47 61* 49 35
Exposed | 61*  61* 54 61*  57* 50 61* 53 44 61* 50 36 61* 43 33 61* 36 30 57* 33 27 52 28 23
Interior 56*  56*  56*  56* = 56*  56*  56* 56*  56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56*  56* 54*  56* = 56* 48
Exposed | 56*  56* 56* 56* 56* 56* 56 56* 52¢ 56*  56* 49 56*  53* 42 55* 50 36 52* 45 33 42 35 28
07 Interior 55 55 55 55 55 55 55 55 52 55 55 48 55 55 41 55 53 35 55 50 32 55 40 27

Exposed | 55 55 41 55 52 35 55 49 31 55 42 28 52 36 25 49 33 23 44 30 82 35 25

27-45

- Interior | 56 56 56 56 56 52 56 56 48 56 55 40 56 52 34 56 48 31 56 41 29 51 33 24

D Exposed | 56 52 34 56 46 30 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 66*  66*  64* 66 66* 59 66 63 55 66+ 58 51 66+ 55 47 66 51 40 66 48 35 60" 35 29
Exposed | 66* 55 47 66+ 51 38 65 44 33 61* 37 30 57 33 27 54 30 25 51 27 23 42 23 [29

o Interior | 61* = 61* = 61*  61*  61* 61* 61* 61* 61* 61* 61* 57* 61* 6l1* 54 61* 58 51  61* 55+ 46 55+ 50 35
Exposed | 61* 61* 54 61* 57 50 59* 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

7 interior | 53 ~ 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52
Exposed | 53 53 53 53 53 53 53 53 53 53 53 52 53 53 49 53 53 43 53 53 38 53 49 31

- Interior | 56*  56*  56*  56* 56* 56*  56*  56* 56*  56* 56* 56* = 56% 56* 56 = 56% 56* 56*  56% 56* 54*  56%  56* 48

B Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 53* 56* 56* 49  56* 56 42 56 53* 35 56+ 50 32 55 38 27
o Interior | 47* | 47%  47* | 47*  4T*  4T* 47 4T*  4T* 47 4T*  4T* | 47 4T* 4T | 4T*  AT* AT 4T%  AT* AT 4T%  AT* 4T
Exposed | 47*  47*  4T*  4A7*  AT* 4T AT* AT AT AT* AT AT* AT* 4T* AT* ATF 4T* 4T* ATF 47 43* AT 44 33

o Interior | 44* | 44* | 44* | 44*  44* A4 44* 44 A4 A4 44 44 A4 44 44 44 A4 A4 44 A4 A4 44 A4 aa

Exposed | 44*  44*  A4* 44 A4 A4x A4 AAr A4 A4 A4F A4 A4r A4 A4 A4x A4 A4r A4 A4 A4x A4 A4r 43
07 Interior 53 53 53 53 53 53 53 53 53 53 53 53 53 53 51 53 53 47 53 53 41 53 50 33
Exposed | 53 53 51 53 53 45 53 53 38 53 51 34 53 47 31 53 41 28 52 36 25 45 30 32
Interior 56* 56  56* = 56* = 56* 56* = 56*  56* 55*  56* = 56* 51 56*  56* 46 56*  55* 39 56*  52* 34 56* 42 29
40 c Exposed | 56*  56* 46 56*  54* 37 56* 50 33 56* 44 30 54* 37 27 51 33 25 47 30 22 35 26
20-27 Interior A7* AT* AT AT* AT* AT* AT* AT+ AT* AT* AT* AT* AT AT* AT AT* AT* AT AT* AT AT* AT 4T7* 35
Exposed | 47*  A47*  A7* AT AT7* AT* AT7* AT* A4% ATF AT 36 47*  43* 33 47* 36 30 47+ 33 27 47+ 28 23
Interior 44*  44% A4 A4% A4 A4% A4 A4 44% A4 A4% A4 A4 44 A4 44 A4 A4% A4 A4 44 A4 44 A4
Exposed | 44*  44*  A4*  44r A4 A4F A4 AN A4x A4 A4r A4 A A4 42r A4r a4 36 44* 44> 33 42* 35 28
07 Interior 55 55 55 55 55 55 55 55 52 55 55 48 55 55 41 55 53 35 55 50 32 55 40 27
Exposed | 55 55 41 55 52 35 55 49 31 55 42 28 52 36 25 49 33 23 44 30 32 35 25

27-45

= Interior | 57 57 56 57+ 57+ 52 57+ 57+ 48 57+ 55 40 57+ 52 34 57+ 48 31 57 41 29 51 33 24

D Exposed | 57+ 52 34 57+ 46 30 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 52*  52* B2+  52%  Bp* B2+ 5% Bk B2+ | 5pr Gk Gl | 5% | Bp* 47+ | 5%  51* 40  52% 48 35 52 35 29
Exposed | 52+ 52¢ 47+ 52+ 51* 38 52 44 33 52 37 30 52 33 27 52 30 25 51 27 23 42 23 [129

- Interior | 48*  48* 48  48*  48* 48  48* 48" 48  48*  48* 48 | 48*  48* 48 | 48*  48* 48  48* 48 47  4g* 48" 35
Exposed | 48*  48*  48*  48* 48+ 48* 48* 48 43 48 48+ 36 48 45+ 33 48* 39 30 41 34 27 32 29 23

- Interior | 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49
Exposed | 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 43 49 49 38 49 49 31

= Interior | 47* | 47%  47* | 47*  47*  4T* 47 4T 4T* 47 4T*  4T* | 4T+ 4T* 4T 4T*  AT* AT 4T%  AT* 4T 4T% AT* 4T+

B Exposed | 47%  47¢ 47+ 47 A7T* 47+ 47 A7T* 47+ 47 AT* 47+ 47T 47* 42 47 47* 35 47 47* 32 47 38 27
o Interior | 39*  39* 39+ 39+ 39* 39+ 39+ 39 39+ 39+ 39 39* 39 30¢ 39+ 39 30+ 39+ 39% 30¢ 39+ 39% 39¢ 39
Exposed | 39* 39¢ 39~ 39 39+ 39+ 39 39+ 39~ 39 39+ 39+ 390 39+ 39+ 390 39* 39+ 39 39r 39+ 39¢ 39+ 33

- Interior | 37*  37¢  37¢ 37 37+ 37+ 37 37 37+ 37 37+ 37+ 37 37+ 37+ 37+ 37+ 37+ 37 37k 37+ 37+ 3¢ 37

Exposed | 37 37* 37+ 37 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37 37 37+ 37+ 37 37* 37+ 37 37 37+
g interior | 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 47 49 49 41 49 49 33
Exposed | 49 49 49 49 49 45 49 49 38 49 49 34 49 47 31 49 41 28 49 36 25 45 30 [ 32
Interior | 47*  47%  47* | 47*  47*  AT* 47+ 4T*  4AT* 47+ 4T*  47* | 47+ 4T*  46* 47+ 4T* 39 47+ 4T* 34 47 42 29
0 c Exposed | 47  47* 46 47 47* 37 47 47 33 47 44 30 47 37 27 47+ 33 25 47+ 30 22 35 26
Interior | 39*  39%  39* 39+ 39 39+ 39+ 39 39+ 39+ 39 39+ 39 30 39+ 39 39+ 39+ 39% 30+ 39+ 39 39¢ 35
Exposed | 39* 39¢ 39~ 39 39*+ 39+ 39 39+ 39+ 39 39+ 36+ 39 39+ 33 39+ 36* 30 39+ 33 27 39+ 28 23
Interior | 37*  37%  37¢ 37 37+ 37+ 37+ 37 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37 37k 37+ 37+ 3¢ 37
Exposed | 37 37*+ 37+ 37 37+ 37~ 37 37+ 37~ 37 37+ 37+ 37 37+ 37 37+ 37+ 36+ 37+ 37* 33 3% 35+ 28
g interior | 51 51 51 51 51 51 51 51 51 51 51 48 51 51 41 51 51 35 51 50 32 51 40 27
Exposed | 51 51 41 51 51 35 51 49 31 51 42 28 51 36 25 49 33 23 44 30 [ 382 35 25
p— Interior | 52*  52* B2+ 5%  B2* B2+ | 52+  5p* 48« 52+  5* 40 52+  52* 34 5% 48 31 52 41 29 51* 33
Exposed | 52 52 34 52 46 30 52 38 27 51* 33 25 47 30 22 40 28 [ 38 35 25 | 28 29 | 32
Interior | 43*  43*  43* | 43*  43* 43+ 43" 43"  43* 43" 43" 43+ 43"  43* 43+  43*  43* 40+ 43" 43+ 35 43 35

24

L4

20-27 2
Exposed | 43*  43* 43* 43* 43* 38  43* 43* 33 43+ 37 30 43 33 27 43 30 25 43 27 23 42+ 23 | 29 -- 23 ----

35

23

27.45 Interior 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 29 23 28 25 |30 25 22
Exposed | 40*  40*  40*  40*  40*  40*  40*  40*  40*  40*  40* 37*  40*  40* 33 40* 39* 30 40* 34 27 32 29
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



mm N
.=. N I RAC | :\SCE 7-2| | ” | | 30 ft | | Ss=1 21 | 2
esign Standard Risk Category T - . 3 sq.ft | | PORTRA| | CROSS-SLCi | SML
Seismic
Module Area Orientation | | UAF Tile Replace T
o Max|m Rail Direction Rail Type P ment S PA N I
2 : ® um Allowable Rail Spans for Rooftop Solar Panels Parallel N o AB
s> £38 S g arallel to th :
- : : — - - e Roof Surface (inches)
3 o S - = 100 Ba d Speed
z 105 110 P
& § i > 3 - 115 120 130
e Interior | 45 | 45 45 2 S 1 2 3 1 > 5 RoO 3 Zone 140 150 T
Exposed | 45 45 45 22 22 TR R TR 1 2 3 1 2 3 7 5 3 170 180
7-20 Interior | 40% = 40* = 40* = 40* 5 45 45 45 45 45 45 4 45 45 45 45 45 45 45 5 2 3 1 2 3 7
B Exposed | 40¢  40* 40t 40* 2gk a0t Y 20r 1 a0 1 a0- 1200 a0 | 20 4‘13 45 45 45 45 43 45 j: gg 51251 251 251 251271 a5 2 3 1 2 3 7 B 3 7
i 40*  40* * e 40%  40* > 45 45 45 35 2 2
507  nterior | 33* | 33 33+ 33 . 40 40t 40+ 40% A 40*  40* 40 - 31 45 39 45 45 31
0*  40*  40* * 40 40%  40* * 27 45 33 45 40 27 2
Exposed | 33* 33 3 33 | 33 33 33 33 33 o0 40 40 40* 40+ 40* 40" 40* 23 4 28 5 34 24
. 3+ 33+ 33+ 33 33+ 33 | 33 33 3 33 35 40* 40t 32 40 R 80 34 25 127 31
27-45 Interior | 31* = 31* @ 31*  31* = 33 33* 33 33+ 33* 3 33*  33* 33*  33* . 0 38* 27 40* 32 31 40* 38 27 " 34 24
3% 33+ " m 33* 33 33+ " 24 39 27 40 32 24 40*
Exposed | 31*  31*  31* 31* 31 31*  31*  31* 31 AR EE EE GRS " 33* 33 33+ 33+ m 31 33 24 0 29 32
: 31 31+ 3¢ 31* 1 31 31 31*  31*  31* 33 33+ 33 33 33 33 33+ 33 33 33 33 27 20 32 24 26
07 Interior 45 25 25 3 31 31+ 31 31* 31 3 31 31*  31*  31* . 33 33 33 33+ 3 33*  33*  33* " 28 2t
¢ 31* o 31*  31*  31* * 3 28 33*  30* 33* 33 29 33
Exposed | 45 45 4 45 | 45 45 | 45 45 31 31*  31* 31+ 31 31+ 31 31+ 31 25 33 26 3 31t 26
: 5 45 45 45 45 45 45 45 4! 31*  31*  31* 31 n 1*  31*  31*  31*  31* " 32 33 23 |29 33
720 Interior | 40* = 40* = 40* = 40* 2 45 45 38 45 45 e 5 45 45 45 45 25 3L 31*  31* 3%  31*  31* = 31 31*  31*  31* 31* 3 31 25
1* 31* *
0 c Exposed | 40*  40* 40 40 40*  40*  40* 2 45 45 31 45 h 45 41 45 45 23 310 31* 30+ 31*  31* 31 31*  31*
: 400 40t 40t 37+ 4o* 40" 0% 40* 40 40* 8 45 3% 25 45 42 28 45 34 26 31+ 200 23 20
20-27 Interior | 33*  33* 33 33+ . 40*  40* 33 40* 40* 3 40*  40*  40*  39* m 45 30 82 36 2 24 44 30 32 9 26 31
0 40t " 40 40* 34 " 6 |28 31 23 37 26 28 3
Exposed | 33* 33+ 3 33 33 33 33 3¢ 33 a7+ 27 40r 33 40" 40+ 29 40t 24 21 |30 2 23 25
: 3+ 33+ 33*  33* " 33* 33 33+ 33 33 25 40+ 30 22 40 34 25 40 29 28 24 [ 26 39 3
27.45 nterior | 31* 31 a1 a1 " 33+ 33+ 33+ 33+ 33+ 33+ . a3+ a3 a3 a3 a3 3 35 26 29 30 | 33 33 35 25 | 28 3 2 23 47
3+ 33* " 25 26 29 1 22 25 2
Exposed | 31* 31* 3 31 31*  31* 3%  31* . 33 33 33 33 33 " 33+ 33 33 33 22 23 25 7 30 22
= 1*  31*  31* N 31 31%  31*  31* 30° 33%  33* 3 33*  30%  33* . 9 30 22 16
g Interior 31¥0 "31% T31* « k 31* | 31*  31* . 27 33 28 o 31 26 33+ 27 20 15
0-7 48 48 48 48 31 31 31%  31* o 1 31 31* 31 31* 23 33 24 30 x 27 23 33 24
Exposed | 48 48 48 48 48 48 48 31 31*  31*  31*  31* . 31 31 31 31* B 33 31 26 31 27 30 33 32 27
i 41 48 48 35 48 48 48 48 4 BTN NG NGTE o 31 31*  31* 3% 31 . 22 27 24 [ 2 2
7.20 Interior | 44 = 44* 44+ | a4* 48 48 31 48 42 8 41 48 48 5 31 31* 28 31  30* 31 31*  31* 27 ar 4 22 18
a4+ aa . 28 48 36 48 48 32 24 29+ 26 1 30+ 24 30
D Exposed | 44* 44+ 34 44 44+ 44 44r 25 48 33 48 40 27 48 31 25 23 | 2 27 32
. a4% 44 30 " 44*  40%  44* 44> 23 44 30 32 3 33 23 41 29 7 22 30 24 30
2027 Interior | 36*  36*  36* 36 g 44 38 27 4 33 7 34 44* 44 31 m 5 25 27 30 3 31 34 25 27 27 2%
5 44r 44 41* 29 " 3 23 26 2 30 33 24
Exposed | 36* 36+ 3 36* 36  36* 36* 36 . 30 22 40* 28 44 33 24 B 8 20 22 |25 27 | 30 2%
; 6+ 36+ 36" 36" 36* 36* 36" 36* 36" 36 31 35 25 [ 28 4+ 28 181 33 24 8 30 22 6 2
27.45 Interior | 34%  a34% a4 a4 g 36 36* 33 36*  36* 3 36+ 36*  36* 36 ! 20 82 24 25 | 28 27 29 32 24 7 19 4
0 36+ . 36*  36* 35 " 22 33 24 25 28 [ 2%
Exposed | 34*  34r 34 34% | 34% 34 34*  34r  34* 33 27 36 30 36* 35* 29 36 8 29 22 23 | 25 | 19
- 34%  34* « 4* | 34%  34% 34 " 25 36 27 2 L 30 25 36+ % 25 19 4
: Interior 34r 34 34 - « 34+ 34+ 3 . 3 36+ 28 « 26 83 36 22 36 12
0-7 42 42 42 42 34*  34*  34* 34> m 34*  34* 34 34~ 29 34 30 25 23 29 34 31
Exposed | 42 42 42 42 42 42 42 34 34*  33*  34*  34* 34 34 3 34 * 2 26 22 26 23 25 31 27 22
: 2 2 2 2 a2 a2 2 4 30 34 34 27 3 34* | 34* 30 34+ 33 9 23 (20 47 3
7.20 Interior | 34¢ = 34*  34*  34% 42 42 42 42 42 2 42 42 42 42 32 29 23 28 25 26 32 29 23 2 0 1 15
34+ 34 . 2 2 a2 42 42 42 & 30 24 33 8 25 30 25
B Exposed | 34¢ 34+  34* 34 34%  34r 34 2 2 a2 2 42 42 a2 26 32 29 23 22 27
: 34%  34¢ 34 = 34*  34*  34*  34* m 42 42 42 38 4 42 42 42 42 28 25 20 25
20-27 Interior | 28¢ = 28%  28% @ 28¢ g 34 34+ 34+ 3ar 34+ 34 o 34 34%  34* 34 34 2 42 31 42 39 35 42 42 31 22 18
34% 34 n 27 42 33 42 40 27 4
Exposed | 28+  28* 2 28*  28*  28*  28*  28* " 34+ 34%  34r 34 34 . 34 34*  34* . 23 41 28 2 34 24
> g*  28* 28*  28* n 28 28% 28  28%  28* 34 34* 3% 3% \ 34 34* 34 34*  34* 30 34 25 27 3
27.45 Interior | 27% = 27% | 27%  27* = 28’ 28+ 28* o8¢ 28+  28* . 28 28*  28%  28%  28* 34 34* 27 3a4x 32+ 31 34* 34 27 3 1 34 24
28« 28* - 24 34 27 4 32 24 34
Exposed | 27 27* 2 27%  27% | 27* | 27%  27* . 28*  28*  28*  28*  28* " 28*  28*  28* " 31 33 24 29 32
= 7+ 27%  27* o 27 27%  27% 27 28 28%  28* " 28 28*  28%  28* * 27 29 32 24
v Interior 2l el o " o 27 27+ 27* " 28+ 28*  28* " " 28*  28* 28" g " 26 28 2%
0-7 42 42 42 42 27 27 7% o7+ " 27 7% 27+ 27* 28 28 28%  28* * 28 28 28¢  28* "
Exposed]| 722 e 42 42 42 2 12 27 27* 27% 27% 27+ = 27 27% 27% o7 - 28 28* 25 28+ 26+ 28 28* 28* 26%
; 2 42 2 2 2 a2 12 0 4 27 o7t a1t 21 21" 27 o7t 21t 21 21* o7 32 28+ 23 (20 28"
7-20 Interior | 34* 34  34*  34* 42 42 38 42 42 2 42 42 42 2 a2 27 27 27 27 27 o7+ 27 27%  27%  27%  27* - 31 25
70 [N Exposed | 34* 4* | 34r | 34% | 3ar | 34 34 3 42 42 3 4 42 4 42 42 LA Y Y (Y Y 21 | 27 | 27+ | 2+ | 27
34% 34 34 34 34+ 34 34 34 2 4 28 42 33 42 42 28 27%  26*  27*  27*
i 34+ 34 . 34+ 34% 34+ . 36 25 42 42 34 24 23 27*  26*
20-27 Interior 28+ 28  28*  28* - 34 33%  34* 34 3 34 34* 34 * 30 32 36 2 42 30 32 31
0 34* o 34*  34% 34 B 6 | 28 31 23 37 26 28
Exposed | 28+ 28+ 2 28* | 28*  28*  28*  28* . 34 27 34 33+ 34¢ 34 29 N 24 27 | 30 32 23 25
3 g*  28* 28+ 28*  28* 28 | 28+ 28+ 28" 28 25 34 30 2 . 84 | 34 25 34 29 2 24 26 19 3
27.45 Interior | 27 27%  o7¢ o7 g 28%  28%  28%  28%  28%  2g* J 28 28*  28*  28*  28* 34 26 29 30 | 33 33 34+ 25 | 28 2 23 47
28*  28* " 25 26 | 29 31 22 25 2
Tl | G o 27% 27 27% | 27 27+ - 28*  28* 28% 28*  28* L 28* | 28*  28* " 22 23 25 7 30 22
<posex 7+ 27+ 27* 5 27* 27+ 21 27+ 28+  28*  28* " 28*  28*  28*  28* " 19 30 22 16
g Interior 27 21%  21* " 7% 27 27 . 27+ 28*  28* o 28*  26*  28* " 27 2 15
0-7 44 44 44 44 27 27 27 21+ . 27 21 21 21+ 23 28 24 130 " 27 23 28 24
Exposed | 44 44 44 44 44 44 44 27+ 27 21 21 27* 27 27 21% 271 m 28+ [ 31 | 26 28 | 27 30 28 32 27
; 4 a4 4 3B 44 44 a4 44 21+ 21+ o1+ o1+ 21 21 27t 27* 27 21 o7 23 27 (24 (28 2
7.20 Interior | 38¢ 38  38* @ 38* 44 44 31 44 &2 44 41 44 44 35 27+ 27+ 27+ 27+ 27+ 27 27 27 27 2T+ 4 2 18
38+ 3g8* " 28 44 36 44 44 D & 24 27%  26* 27 24 21" o
D Exposed | 38* 38 34 38 38* 38 38* 25 44 33 4 40 27 44 31 25 23 27 27 32
. 38*  38* 30 " 38*  38% 38%  38*% 23 44 30 32 35 33 23 41 29 3 22 30 24 30
2027 Interior | 31* 31  31* 31+ " 38 38 27 38 33 2 34 38 38 3l . 25 27 30 | 33 1 34 25 27 27 2%
5 38 38* 38 29 " 22 26 | 28 30 83 24 2
Exposed | 31* 31* 3 31* | 31*  31* 31+ 31+ . 30 22 38 28 38 33 24 " 20 22 | 25 7 30 2%
: 1+ 31+ 31*  31* o 31* 31  31*  31*  31* 381 35+ 25 | 28 38 28 81 33 24 # 30 2 % 2
27.45 Interior | 30* 30  30¢ 30 . 31 31 31 31% 31% 30 . 31*  31*  31* 3% 31* 20 382 24 25 | 28 27 29 82 | 24 2 7 19 | 4
31* 31* * 2% 33 24 5 28 21 2
Exposed | 30* 30 3 30* | 30*  30* 30 30+ 30* 31*  31r 27 3 30 31*  31*  29¢  31* 8 20 2 3 25 39
: 0 30* 30 30 30 30 30*  30* 25 a1 27 31 30 25 31 6 25 19 4
Ny Interior 30+ 30*  30* i 30+ 30*  30* " 23 31* 23 . 26 83 31* 22 % 12
0-7 40 40 40 40 30+ 30+  30* 30 . 30+ 30 30 30 29 31 30 25 o 23 29 31+ | 31
Exposed | 40 40 40 40 40 40 40 30 30 30* 30+ 30 30+ 30 30* 30+ 30 20+ 26 22 26 |23 25 31 (27 (22
; 40 40 40 40 4 40 40 40 4 30 30 30t 27 30 30 30" 30* 30+ 30 9 23 2 & 3
7.20 Interior | 30+ 30  30* 30 40 40 40 40 20 0 40 40 20 20 30 29* 23 28+ 25 26 30*  29* 23 g 0 18 15
30 | 30* " 40 40 40 40 40 40 4 30 24 33 25 180 25
B Exposed | 30+ 30*  30* 30*  30* 30*  30* 40 40 40 0 40 40 40 26 32 29 23 22 27
. 30+ 30 30* = 30 30 30*  30* . 40 40 40 38 40 40 40 40 40 28 25 26 25
207  Interior | 25+ | 25+ | 25v | 25+ . 30 30+ 30+ 30 30* 30¢ - 30* 30+ 30+ 30*  30* 40 31 40 39 35 40 40 31 22 38
30* 30* * 27 40 33 40 40 27 4
Exposed | 25+ 25+ 2 25 25¢ | 25% | 25+ 5r - 30 30+ 30+ 30 30 . 30 30*  30* . 23 40 28 0 34 24
s 5+ o5+ 25t 25+ . 25¢ 25+ 25¢  25% | 25¢ 30t 30+ 30 30* > 30* 30+ 30+ 30" 30 - 30 34 25 27 3
2745 Interior | 24* 24  24*  24* i 25° 25¢  25¢ 25+ 25+ 25+ : 25+ 25%  25% 5% 25k 30 30* 27 30 30* 30 30%  30* 27 30 1 34 24
25+ 25+ " 24 30+ 27 0* 30+ 24 30* "
Exposed | 24+ 24+ 2 24% | 24% | 24% | 24%  24* n 25%  25%  25%  25% 25+ L 25% | 25% 25+ . 31 30+ 24 29 32
2P0Se( 4% 24+ 24* . 24¢  24%  24r  24* 25+ 25% 25 o 25% | 25%  25* | 25% x 27 29+ 32 | 24
Interior 24 24¢ 24 " 24 24% 24 N 25¢  25* 25 * m 25¢  25* 25 " . 26 | 28 @22
0-7 40 40 40 40 24% 4% 24x o i 20% 4% 24¢ 24 25+ 25%  25% 25 " 25+ 5% 25% 25 "
Exposed | 40 T 40 40 20 20 20 24 24%  24%  24% 4% 24%  24%  24*  24* - 25 25%  25% 5% 25% 25 25% 25k 25
: 40 40 40 40 40 40 40 40 4 24%  24%  24%  o4* . 24%  24%  24%  24%  24* n 32 25+ 23 129 o5
7-20 Interior | 30* 30* 30+  30* 40 40 38 40 20 0 40 40 40 20 24 2% 24% 4% 24* " 24 24%  24%  24%  24* 31 25
30 30 " 34 40 40 40 40 40 A 24%  24%  24* - " 24* 2% 24 -
© Exposed | 30*  30¢  30* 30 30¢ 30+  30* 31 40 40 0 40 33 20 24 24 2 24+ " 24 24%
: 30+ 30 30% . 30* 30 30¢ 30 " 28 40 36 25 40 40 28 40 34 24+ 24 23 o o
20-27 Interior | 25¢  25% o5+ 25 . 30 30+ 30+ 30 30 30 - 30+ 30+ 30 30 30 30 32 36 26 24 40 30 832 24 31
30* 30* * 28 31 23 37 26 28 3
Exposed | 25  25¢ 2 25% | 25% | 25% | 25%  25* L 30+ 30- 27 30 30 30 30%  29* " 24 27 | 30 2 23 25
: 5 25+ 250 25¢ o5+ 25% 25+ 25+ 25% 25 25 30 30* 22 30 30" 30 25 30+ 29" 2 24 26 3
27.45 Interior | 24% | 2a% | oax | oa* . 25+ o5+ o5v o5k 25+ 25r . 25% | pEx | oBx | oBx o5 30 26 29 30 | 33 3 30+ 25 | 28 30* 2 | 23 3
25%  25* * 25 26 29 0 22 25 >
Exposed | 24*  24% 2. 24% | 24%  24% 2% 4% . 25% 25+ 5%  25% 5% . 25¢  25% 25 . 21 23 25 7 30 22
Xposes a4 24 24 m 24% 4% 24¢ 24 25+ 25%  25¢ " 25+ 5% 25% 25 " 9 30 2 16
Interior 24’ 24%  24* " 24%  24%  24* " 25 25% 25 o " 25’ 25% 25 " " 27 20 15
0-7 42 42 42 a2 24% 4% 24r o i 24% 4% 24¢ 24 23+ 25+ 24¢ [ 30 " 25+ 23*  25% 24
Exposed | 42 42 42 42 a2 a2 &2 24r 4% o4r  24r o4 24r | 24%  24* 24 24 25¢ 81126 25 27 30 25+ 3227
A 41 42 42 35 42 42 42 42 & 24+ 24+  24* 4% " 24*  24%  24%  24%  24* " 23 25¢ 24 20 24
. nterior | 34* | 34* | 3ar | 34 42 42 31 42 42 2 41 42 42 35 24¢  24% 24+ 24 24* . 24¢ 24 24* 24 24* 2 18
34+ 34 . 28 42 36 42 42 32 & 24%  24% 24~ 24*  24* 24 -
D Exposed | 34*  34*  34* 34 34¢ 34 34* 25 42 33 2 40 27 42 31 24+ 23+ | 27 " 24 32
} 34+ 34 30 3 34% 34 3 34t 34 23 42 30 & 3 33 23 41 29 22 30 24 | 30
. Interior | 28%  28%  2g%  2g* g 34 a4 27 a4 a3 o 34 34  34*  31* . 25 27 30 3 31 34 25 27 27 2%
5 a3 34 34+ 29 m 3 23 26 | 28 30 33 24
Exposed | 28* 28* 2 28* | 28*  28*  28* 28 " 30 22 34 28 34 33 24 - 2 2 25 27 30 2%
. 8*  28* 28*  28* " 28* | 28*  28*  28*  28* 31 34+ 25 | 28 34 28 31 33 24 18 30 22 16 2
27.45 Interior | 26 = 26*  26* 26 g 28%  28%  28%  o2g%  28%  2g* J 28+ 28%  ogr 28+ 28* 20 382 24 25 | 28 27 29 32 | 24 2 7 19 4
28%  28* * 2= 33 24 5 28 2% 2:
Sl || G5 e 26 26¢  26* 26 26¢ & 28 28 27 28*  28* 28 28¢  28* " 18 29 21 3 25 19
6* 26  26%  26* 26° 26 26%  26* " 25 28 27 28 28* 25  28* " 16 25 19 14
26%  26%  26%  26* 26° 26 26%  26* " 23 28 23 29 28+ 26 33 28 23 2 22 16 12
*  Cells with an astrisks indicates tl : 268 2 26" 26* * % 26 26* 26 26* * - % 25 26 - = =1 25 28
ells hat the L-foot must be ori . - 26 26 26* 26 26 26 26* " 22 26* B3] 19 27 22
10 Highlighted cell indicate ust be oriented in the Y- directi o - X 6 26 26*  26* * 26 26 26*  26* * 23 20
ghli 3-rail system © inthe ion as indicated in the image. 26 26 23 * 26 26%  26* 30 8 15
20, Highlghied col with sekethrough mdicate 3323?5;23 rac Engineering Services for support. "o 26" 2 BN 20 N N §§ 2:; 2 e
span and module clamp allowable capacity exceeds with 3-rails. 4-Rail syste = = = 2 e
- 4| lem required. Contact Unirac Engineerint i
g Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

=§:UN‘RAc® |ASCE7—2| | I | | 301t | | SS=1.24 | 235q.ft| | PORTRA' |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacememl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 28

Exposed 26 28 31
Interior 27 25% 27
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 25 25
Exposed 23 | 29 25*
Interiord . 3* 36+ 36* 36* 36* 36* 36* 36* 36* 36* 36+ 36* 36* 36* 36* 36* 36* 36* 36* 3% 36 36+

Expose:
Interior
Exposed
Interior 24* 24
Exposed 24¢ | 31 24¢ 27 o4
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



L
. [ascerzl | u | | o | | ss=12q | a3san| [uavpscal  ferosssiq | swi || war || mereenen]  GPAN TABL
oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 ; 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 97 97 97 97 97 97 97 97 93 97 97 88 97 97 84 97 94 80 97 90 77 96 83 69 90 77 63 84 71 58 79 65 54 74 61 51 68 57 47
Exposed | 97 97 84 97 92 79 97 88 76 97 84 70 93 80 65 89 7 62 85 74 59 79 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 98 98 98 98 98 95 98 98 89 98 98 85 98 94 80 98 89 77 98 85 72 93 78 63 85 71 59 79 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 98 94 80 98 88 76 98 83 70 94 79 64 89 76 61 85 70 58 81 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 98 98 98 98 98 98 98 98 98 98 98 94 98 98 89 98 94 85 98 89 81 98 82 74 97 76 65 90 67 60 84 62 56 79 58 53 75 55 50
Exposed | 98 98 89 98 93 84 98 87 79 98 83 75 98 79 69 96 75 64 92 69 61 85 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
2745 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 96 99 99 92 99 97 88 98 89 81 90 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 99 99 96 99 99 91 99 95 86 99 90 82 94 86 78 89 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55 53 45 52 50 40
0-7 Interior 97 97 86 97 95 82 97 90 78 97 86 74 96 82 68 91 79 64 88 76 61 81 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 95 82 68 90 78 63 86 74 60 82 69 57 78 64 54 75 61 52 71 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 98 97 83 98 91 78 98 86 73 97 81 67 92 78 63 87 74 60 83 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
0 c Expo.sed 92 7 63 86 72 59 81 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
20-27 Interior 98 98 92 98 96 86 98 90 81 98 85 77 98 81 73 98 77 67 95 73 63 87 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 98 81 72 98 76 65 93 70 62 88 65 59 84 61 56 80 59 53 7 56 51 69 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 99 99 99 99 99 93 99 98 88 99 93 84 97 89 80 92 85 76 88 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 97 88 80 il 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
07 Interior 97 92 79 97 87 75 96 83 69 92 79 64 88 76 61 84 71 58 81 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 87 76 61 83 70 58 79 65 55 75 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 46 44 49 35 54 43 3 51 38 27
7.20 Interior 98 88 75 98 83 68 93 78 63 88 74 60 83 68 57 79 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 83 68 57 78 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3 49 37 27 44 33 24
2027 Interior 98 92 83 98 86 78 98 82 74 98 77 67 95 73 63 90 67 60 86 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 94 73 63 89 66 59 85 62 56 81 59 54 7 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 99 99 90 99 94 85 98 89 81 93 85 7 88 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
07 Interior 91 91 91 91 91 91 91 91 91 91 91 88 91 91 84 91 91 80 91 90 77 91 83 69 90 77 63 84 71 58 79 65 54 74 61 51 68 57 47
Exposed | 91 il 84 il il 79 il 88 76 91 84 70 91 80 65 89 7 62 85 74 59 79 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 91 91 91 91 91 91 91 91 89 91 91 85 91 91 80 91 89 7 91 85 72 91 78 63 85 71 59 79 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 91 il 80 il 88 76 il 83 70 91 79 64 89 76 61 85 70 58 81 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
2027 Interior 95 95 95 95 95 95 95 95 95 95 95 94 95 95 89 95 94 85 95 89 81 95 82 74 95 76 65 90 67 60 84 62 56 79 58 53 75 55 50
Exposed | 95 95 89 95 93 84 95 87 79 95 83 75 95 79 69 95 75 64 92 69 61 85 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 98 98 98 98 98 98 98 98 98 98 98 98 98 98 96 98 98 92 98 97 88 98 89 81 90 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 98 98 96 98 98 il 98 95 86 98 90 82 94 86 78 89 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55 53 45 52 50 40
07 Interior 91 91 86 91 91 82 91 90 78 91 86 74 91 82 68 91 79 64 88 76 61 81 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 91 82 68 90 78 63 86 74 60 82 69 57 78 64 54 75 61 52 7 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 91 91 83 91 91 78 91 86 73 91 81 67 91 78 63 87 74 60 83 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
10 c Exposed | 91 7 63 86 72 59 81 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
20-27 Interior 95 95 92 95 95 86 95 90 81 95 85 77 95 81 73 95 77 67 95 73 63 87 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 95 81 72 95 76 65 93 70 62 88 65 59 84 61 56 80 59 53 7 56 51 69 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 98 98 98 98 98 93 98 98 88 98 93 84 97 89 80 92 85 76 88 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 97 88 80 il 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
0.7 Interior 91 91 79 91 87 75 91 83 69 91 79 64 88 76 61 84 71 58 81 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 87 76 61 83 70 58 79 65 55 75 62 52 7 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 46 44 49 35 54 43 3% 51 38 27
7.20 Interior 91 88 75 91 83 68 91 78 63 88 74 60 83 68 57 79 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 83 68 57 78 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
20-27 Interior 96 92 83 96 86 78 96 82 74 96 77 67 95 73 63 90 67 60 86 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 94 73 63 89 66 59 85 62 56 81 59 54 7 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 98 98 90 98 94 85 98 89 81 93 85 77 88 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
0.7 Interior 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 80 82 82 77 82 82 69 82 77 63 82 71 58 79 65 54 74 61 51 68 57 47
Exposed | 82 82 82 82 82 79 82 82 76 82 82 70 82 80 65 82 7 62 82 74 59 79 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 77 83 83 72 83 78 63 83 71 59 79 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 83 83 80 83 83 76 83 83 70 83 79 64 83 76 61 83 70 58 81 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 85 88 88 81 88 82 74 88 76 65 88 67 60 84 62 56 79 58 53 75 55 50
Exposed | 88 88 88 88 88 84 88 87 79 88 83 75 88 79 69 88 75 64 88 69 61 85 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 88 91 89 81 90 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 91 il il il il il il 91 86 91 90 82 91 86 78 89 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55 53 45 52 50 40
0.7 Interior 82 82 82 82 82 82 82 82 78 82 82 74 82 82 68 82 79 64 82 76 61 81 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 82 82 68 82 78 63 82 74 60 82 69 57 78 64 54 75 61 52 71 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 83 83 83 83 83 78 83 83 73 83 81 67 83 78 63 83 74 60 83 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
20 c Exposed | 83 7 63 83 72 59 81 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 88 88 88 88 88 86 88 88 81 88 85 77 88 81 73 88 77 67 88 73 63 87 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 88 81 72 88 76 65 88 70 62 88 65 59 84 61 56 80 59 53 77 56 51 69 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 91 91 91 91 91 91 91 91 88 91 91 84 91 89 80 91 85 76 88 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 91 88 80 il 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
0.7 Interior 82 82 79 82 82 75 82 82 69 82 79 64 82 76 61 82 71 58 81 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 82 76 61 82 70 58 79 65 55 75 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 46 44 49 35 54 43 3 51 38 27
7.20 Interior 83 83 75 83 83 68 83 78 63 83 74 60 83 68 57 79 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 3F
D Exposed | 83 68 57 78 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3 49 37 27 44 33 24
2027 Interior 89 89 83 89 86 78 89 82 74 89 7 67 89 73 63 89 67 60 86 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 89 73 63 89 66 59 85 62 56 81 59 54 7 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 92 92 90 92 92 85 92 89 81 92 85 7 88 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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.:: [asce72l | w | | o | [ ss=128 | 23saft| [LAnDscA| [crosssid | s | | uAF | | TieRepiacement | SPAN TABL
.. Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
) 5 Ba a Speed p
S : 2 : =3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3§ = 5} IS Roo d Zone
i Q 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 69 76 76 63 76 71 58 76 65 54 74 61 51 68 57 47
Exposed | 76 76 76 76 76 76 76 76 76 76 76 70 76 76 65 76 76 62 76 74 59 76 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 72 7 7 63 7 71 59 7 64 55 73 59 51 65 56 47 61 52 42
B Exposed 7 7 7 7 7 76 7 7 70 7 7 64 7 76 61 7 70 58 7 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 81 83 82 74 83 76 65 83 67 60 83 62 56 79 58 53 75 55 50
Exposed | 83 83 83 83 83 83 83 83 79 83 83 75 83 79 69 83 75) 64 83 69 61 83 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 81 86 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 86 86 86 86 86 86 86 86 86 86 86 82 86 86 78 86 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55] 53 45 52 50 40
07 Interior 76 76 76 76 76 76 76 76 76 76 76 74 76 76 68 76 76 64 76 76 61 76 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 76 76 68 76 76 63 76 74 60 76 69 57 76 64 54 75) 61 52 71 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 7 7 7 7 7 7 7 7 73 7 7 67 7 7 63 7 74 60 7 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
0 c Exposed | 77 7 63 7 72 59 7 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
20-27 Interior 83 83 83 83 83 83 83 83 81 83 83 7 83 81 73 83 7 67 83 73 63 83 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 83 81 72 83 76 65 83 70 62 83 65 59 83 61 56 80 59 53 v 56 51 69 52 45 62 47 39 58 41 50 54 il 44 Siil 47 39 47 42 35
27.45 Interior 86 86 86 86 86 86 86 86 86 86 86 84 86 86 80 86 85 76 86 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 86 86 80 86 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 Sl 44 54 47 39 Sl 42
07 Interior 76 76 76 76 76 75 76 76 69 76 76 64 76 76 61 76 71 58 76 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 76 76 61 76 70 58 76 65 58 75 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% il 38 [
7.20 Interior 7 7 75 7 7 68 7 77 63 7 74 60 77 68 57 77 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 77 68 57 v 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 [ 44 33 24
2027 Interior 84 84 83 84 84 78 84 82 74 84 77 67 84 73 63 84 67 60 84 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 84 73 63 84 66 59 84 62 56 81 59 54 v 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 3 44 40 33 54 35 29
27.45 Interior 88 88 88 88 88 85 88 88 81 88 85 7 87 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
07 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 69 75 75 63 75 71 58 75 65 54 74 61 51 68 57 47
Exposed | 75 75 75 75 75 75 75 75 75 75 75 70 75 75 65 75 75 62 7 74 58 7 65 55 73 60 51 66 56 45 61 57 54 5 49 il 54 44 47
7.20 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 72 75 75 63 75 71 59 75 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 75 75 75 75 75 75 75 75 70 75 75 64 75 75 61 75 70 58 7 65 56 74 60 51 65 55 46 60 51 40 56 47 il 53 42 47 50 52 42
2027 Interior 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 74 78 76 65 78 67 60 78 62 56 78 58 53 75 55 50
Exposed | 78 78 78 78 78 78 78 78 78 78 78 75 78 78 69 78 75 64 78 69 61 78 62 56 78 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 81* 82* 82* 75 81* 78* 66 78* 72 61 71 65 58 65 61 54
Exposed | 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 78* 82* 82* 74 82* 79* 69 78* 72 62 70 64 57 63 60 53 5 56 50 55 53 45 57 50 40
07 Interior 75 75 75 75 75 75 75 75 75 75 75 74 75 75 68 75 75 64 75 75 61 75 68 56 75 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 75 75 68 75 75 63 75 74 60 75 69 57 75 64 54 75 61 52 71 58 49 63 54 42 58 50 52 54 44 48 Siil 53 42 47 50 37 42 46 33
7.20 Interior 75 75 75 75 75 75 75 75 73 75 75 67 75 75 63 75 74 60 75 68 57 75 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
c Exposed | 75 75 63 75 72 59 75 65 56 75 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 il 39 29
20-27 Interior 78 78 78 78 78 78 78 78 78 78 78 77 78 78 73 78 77 67 78 73 63 78 64 58 78 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 78 78 72 78 76 65 78 70 62 78 65 59 78 61 56 78 59 53 v 56 51 69 52 45 62 47 39 58 41 50 54 il 44 51 47 39 47 42 35
27.45 Interior 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 80* 82* 82* 76 82* 81* 72 80* 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 82* 82* 80* 82* 82* 75 82* 80* 69 81* 76 64 78* 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 Sl 44 54 47 39 Sl 42
0.7 Interior 76 76 76 76 76 75 76 76 69 76 76 64 76 76 61 76 71 58 76 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 76 76 61 76 70 58 76 65 55 75 62 52 71 59 49 66 56 46 63 54 42 58 49 il 53 43 46 50 52 40 44 49 35 54 43 3% il 38 27
7.20 Interior 7 7 75 7 7 68 7 77 63 77 74 60 77 68 57 7 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 77 68 57 v 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
20-27 Interior 80 80 80 80 80 78 80 80 74 80 77 67 80 73 63 80 67 60 80 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 80 73 63 80 66 59 80 62 56 80 59 54 v 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 86* 86* 86* 86* 86* 85* 86* 86* 81 86* 85* 77 85* 81 72 82 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 86* 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
0.7 Interior 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 63 69 69 58 69 65 54 69 61 51 68 57 47
Exposed | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 65 69 69 62 69 69 56 69 65 55 69 60 51 66 56 45 61 52 54 57 49 il 54 44 47
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 63 70 70 59 70 64 55 70 59 51 65 56 47 61 52 42
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 64 70 70 61 70 70 58 70 65 56 70 60 51 65 55 46 60 51 40 56 47 il 53 42 47 50 52 42
20-27 Interior 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 74* 75* 75* 65 75* 67 60 75* 62 56 74* 58 53 75* 55 50
Exposed | 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 69* 75* 75* 64 75* 69* 61 75* 62 56 75* 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 66* 71+ 71+ 61 71+ 65* 58 65* 61 54
Exposed | 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 69* 71* 71* 62 70* 64 57 63 60 53 59 56 50 55 53 45 52 50 40
0.7 Interior 69 69 69 69 69 69 69 69 69 69 69 69 69 69 68 69 69 64 69 69 61 69 68 56 69 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 69 69 68 69 69 63 69 69 60 69 69 57 69 64 54 69 61 52 69 5 49 63 54 42 5 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 67 70 70 63 70 70 60 70 68 57 70 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
) c Exposed | 70 70 63 70 70 59 70 65 56 70 62 53 70 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 73* 75* 75* 67 75* 73* 63 75* 64 58 75* 59 54 76* 55 50 68* 51 45 63 48 40 59 42 51
Exposed | 75* 75* 72* 75* 75* 65 75* 70* 62 75* 65 59 75* 61 56 75* 59 53 75* 56 51 69* 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 64 71* 67* 59 65* 61 55 61 57 51 57 54 48 54 51 42
Exposed | 71* 71* 71* 71* 71* 71* 71* 71* 69* 71* 71* 64 71* 71* 61 71* 66* 58 67* 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
0.7 Interior 72 72 72 72 72 72 72 72 69 72 72 64 72 72 61 72 71 58 72 67 56 72 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 72 72 61 72 70 58 72 65 55 72 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% 51 38 27
7.20 Interior 72 72 72 72 72 68 72 72 63 72 72 60 72 68 57 72 64 55 72 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 3F
D Exposed | 72 68 57 72 63 54 72 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
2027 Interior 79* 79* 79* 79* 79* 78* 79* 79* 74 79* 7 67 79* 73 63 79* 67 60 79* 63 58 78* 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 79* 73 63 79* 66 59 79* 62 56 79* 59 54 77 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 78* 78* 78* 78* 78* 78* 78* 78* 78* 78* 78* 7 78* 78* 72* 78* 78* 66 78* 75* 63 72* 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 78* 78* 72* 78* 77 65 78* 72* 62 74* 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
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Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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.:: NIRAC |ASCE7-2| | I | | 301t | | Ss=1‘21 | 233q‘ft| |LANDSCA| |CRoss-5Lc1 | SML | | UAF |
T Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp

SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed p
S : 2 : z = 90 55 100 105 110 115 120 130 140 150 160 170 180
5 3 246 o - c Roo d Zone
i o 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 58 64 64 54 64 61 51 64 57 47
Exposed | 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 62 64 64 59 64 64 55 64 60 51 64 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 59 64 64 55 64 59 51 64 56 47 61 52 42
B Exposed | 64 64 64 64 64 64 64 64 64 64 64 64 64 64 61 64 64 58 64 64 56 64 60 51 64 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 60* 64* 62* 56 64* 58* 53 64* 55 50
Exposed | 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 61* 64* 62* 56 64* 57 52 64* 53 49 64* 50 42 61* 45 52 58* 40 49
27.45 Interior 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 58* 61* 61* 55*
Exposed | 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 57* 61* 60* 53 59* 56* 50 56* 53 45 52 50 40
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 61 64 64 56 64 62 52 64 57 48 63 54 42 59 50 52 56 46 49
Exposed | 64 64 64 64 64 63 64 64 60 64 64 57 64 64 54 64 61 52 64 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
720 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 60 64 64 57 64 61 53 64 57 49 62 53 42 58 49 52 54 44 49 51 39 44
60 c Expo_sed 64 64 63 64 64 59 64 64 56 64 62 53 64 59 51 64 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 63* 64* 64* 58* 64* 59* 54 64* 55 50 64* 51 45 63* 48 40 59* 42 51
Exposed | 64* 64* 64* 64* 64* 64* 64* 64* 62* 64* 64* 59* 64* 61* 56 64* 59* 53 64* 56 51 64* 52 45 62* 47 39 58* 41 50 54 il 44 Siil 47 39 47 42 35
27.45 Interior 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 59* 61* 61* 55* 61* 58* 51 57* 54 48 54 51 42
Exposed | 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 58* 61* 61* 56* 61* 58* 51 57* 54 47 53 50 41 49 45 Sl 44 54 47 39 Sl 42
07 Interior 67 67 67 67 67 67 67 67 67 67 67 64 67 67 61 67 67 58 67 67 56 67 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 67 67 61 67 67 58 67 65 58 67 62 52 67 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% il 38 [
7.20 Interior 67 67 67 67 67 67 67 67 63 67 67 60 67 67 57 67 64 55 67 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 67 67 57 67 63 54 67 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 [ 44 33 24
2027 Interior 71* 71* 71* 71* 71* 71* 71* 71+ 71+ 71+ 71 67* 71+ 71+ 63 71+ 67* 60 71+ 63 58 71+ 58 53 71+ 54 49 66* 50 43 61 45 52 57 40 49 54 51 44
Exposed | 71* 71* 63 71* 66* 59 71* 62 56 71* 59 54 71* 56 51 71* 54 49 68* 51 45 62 46 53 57 39 49 53 50 42 50 45 3 44 40 33 54 35 29
27.45 Interior 67 67 67 67 67 67 67 67* 67* 67* 67* 67* 67* 67* 67* 67* 67* 66* 67* 67* 63* 67* 65* 58 64* 60* 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 67* 67* 67* 67* 67* 65* 67* 67* 62* 67* 66* 59 67* 63* 56 63* 60* 53 61* 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
07 Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 58 59 59 54 59 59 51 59 57 47
Exposed | 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 58 58 58 58 58 55 58 58 51 58 56 45 5 57 54 5 49 il 54 44 47
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 59 63* 63* 55 63* 59 51 63* 56 47 61* 52 42
B Exposed | 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 61* 63* 63* 58 63* 63* 56 63* 60 51 63* 55 46 60 51 40 56 47 il 53 42 47 50 52 42
2027 Interior 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 53* 56* 55* 50
Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 52* 56* 53* 49 56* 50 42 56* 45 52 56* 40 49
27.45 Interior 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53*
Exposed | 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 50* 53* 53* 45 52* 50* 40
07 Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 56 59 59 52 59 57 48 59 54 42 59 50 52 56 46 49
Exposed | 59 59 59 59 59 59 59 59 59 59 59 57 59 59 54 59 59 52 58 58 49 58 54 42 58 50 52 54 44 48 Siil 53 42 47 50 37 42 46 33
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 60 63* 63* 57 63* 61* 53 63* 57 49 62* 53 42 58 49 52 54 44 49 51 39 44
c Exposed | 63* 63* 63* 63* 63* 59 63* 63* 56 63* 62* 53 63* 59 51 63* 56 48 63* 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 il 39 29
20-27 Interior 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 54* 56* 55* 50 56* 51* 45 56* 48 40 56* 42 51
Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 53* 56* 56* ik 56* 52* 45 56* 47 39 56* 41 50 54* il 44 51* 47 39 47 42 35
27.45 Interior 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 51* 53* 53* 48* 53* 51* 42
Exposed | 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 52* 53* 53* 47 53* 50* 41 49* 45 Sl 44 54 47 39 Sl 42
0.7 Interior 62 62 62 62 62 62 62 62 62 62 62 62 62 62 61 62 62 58 62 62 56 62 61 51 62 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 62 62 61 62 62 58 62 62 55 62 62 52 62 59 49 62 56 46 62 54 42 58 49 il 53 43 46 50 52 40 44 49 35 54 43 3% il 38 27
7.20 Interior 63 63 63 63 63 63 63 63 63 63 63 60 63 63 57 63 63 55 63 61 52 63 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 63 63 57 63 63 54 63 60 51 63 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
20-27 Interior 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 60* 61* 61* 58* 61* 58* 53 61* 54 49 61* 50 43 61* 45 52 57* 40 49 54 51 44
Exposed | 61* 61* 61* 61* 61* 59* 61* 61* 56* 61* 59* 54 61* 56* 51 61* 54 49 61* 51 45 61* 46 53 57* 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 54* 58* 56* 50 55* 53* 45 52 49 40 49 44 51
Exposed | 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 56* 58* 58* 53* 58* 57* 51 56* 53* 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 54 56 56 51 56 56 47
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 51 56 56 45 56 52 54 56 49 il 54 44 47
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 55* 59* 59* 51 59* 56* 47 59* 52 42
B Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 58* 59* 59* 56* 59* 59* 51 59* 55* 46 59* 51 40 56* 47 il 53 42 47 50 52 42
20-27 Interior 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49*
Exposed | 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 42 49* 45* 52 49* 40 49
27.45 Interior 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+
Exposed | 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47* 47* 47+ 47* 47+ 47+ 47+ 47+ 47+ 47* 47* 47* 47* 47* 47* 47* 47* 45* 47* 47* 40
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 52 56 56 48 56 54 42 56 50 52 56 46 49
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 54 56 56 52 56 56 49 56 54 42 56 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 57* 59* 59* 53 59* 57* 49 59* 53 42 58* 49 52 54* 44 49 51 39 44
c Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 56* 59* 59* 53 59* 59* 51 59* 56* 48 59* 54* 44 58* 50 53 54* 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 45* 49* 48* 40 49* 42 51
Exposed | 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 45* 49* 47* 39 49* 41 50 49* 51 44 49* 47 39 47* 42 35
27.45 Interior 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 42
Exposed | 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47* 47* 47+ 47* 47+ 47+ 47+ 47+ 47* 47* 47* 41 47* 45* 51 44* 54 47 39 51 42
0.7 Interior 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 56 58 58 51 58 56 46 58 52 40 57 49 51 54 44 47 51 53 42
Exposed | 58 58 58 58 58 58 58 58 55 58 58 52 58 58 49 58 56 46 58 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% 51 38 27
7.20 Interior 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 60* 62* 62* 57 62* 62* 55 62* 61* 52 62* 56 48 61* 52 41 56 48 51 53 42 47 50 52 41 45 49 3F
D Exposed | 62* 62* 57 62* 62* 54 62* 60* 51 62* 57 49 62* 54 44 60* 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
2027 Interior 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 53* 54* 54* 49* 54* 50* 43 54* 45 52 54* 40 49 54* 51 44
Exposed | 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 51* 54* 54* 49* 54* 51* 45 54* 46 53 54* 39 49 53* 50 42 50* 45 37 44 40 33 54 35 29
27.45 Interior 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 50* 52* 52* 45 52* 49* 40 49* 44 51
Exposed | 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 51* 52* 52* 45 52* 49* 54 48* 43 50 42 52 45 52 49 39 49 44 35

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 ; 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 83 83 83 83 83 81 83 83 7 83 83 74 83 81 69 83 78 65 83 75 62 80 68 55 75 62 50 69 57 42 63 52 37 58 48 32 54 41 29
Exposed | 83 81 69 83 7 64 83 74 60 81 69 56 78 65 53 75 61 50 71 58 45 64 52 37 58 46 32 53 39 28 49 34 24 41 30 32 37 27 29
7.20 Interior 83 83 82 83 83 78 83 83 75 83 81 70 83 78 65 83 75 61 83 71 58 77 63 52 71 57 43 64 52 37 58 45 33 54 39 29 50 34 25
B Exposed | 83 78 65 83 74 60 81 69 56 78 64 52 75 60 49 70 56 42 66 53 39 59 46 33 53 38 28 47 33 24 39 29 32 35 25 28 31 34 25
20-27 Interior 83 83 83 83 83 83 83 83 81 83 83 78 83 81 75 83 78 70 83 75 66 83 67 59 80 60 53 76 55 47 70 50 39 64 42 35 59 37 31
Exposed | 83 81 75 83 7 69 83 73 64 83 68 60 83 63 56 80 60 52 7 56 50 70 50 40 63 41 34 58 36 29 53 31 26 49 27 34 41 24 30
2745 Interior 84 84 84 84 84 84 84 84 84 84 84 83 84 84 80 84 83 77 84 80 73 80 75 65 75 68 59 68 62 54 62 57 50 57 53 42 53 49 37
Exposed | 84 84 79 84 83 76 84 79 71 81 76 66 78 72 62 75 68 59 70 64 55 63 57 50 57 52 41 52 46 35 44 39 31 38 34 27 34 31 24
0-7 Interior 83 83 72 83 79 67 83 76 62 83 72 58 80 67 55 7 63 52 73 60 49 66 54 39 60 49 34 55 41 29 50 36 26 44 32 34 39 28 30
Exposed | 79 67 55 76 62 51 71 58 46 67 55 40 63 52 37 59 49 33 56 43 30 51 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 26
7.20 Interior 83 80 68 83 76 63 83 71 58 80 66 54 76 62 51 73 58 47 68 55 41 61 49 35 55 40 30 50 35 26 42 30 34 37 27 30 33 24 27
0 c Expo.sed 76 62 51 71 58 45 66 54 39 62 50 36 58 44 32 54 40 29 51 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 26 32 24 8
20-27 Interior 83 83 76 83 79 72 83 75 66 83 70 62 83 66 58 82 62 54 79 58 51 73 52 42 66 44 36 60 38 31 55 33 27 51 29 24 45 26 32
Exposed | 83 66 58 81 61 54 7 57 50 74 53 43 69 50 39 65 43 35 61 39 32 55 33 27 50 28 24 42 25 31 37 33 27 32 29 24 29 26 2
27.45 Interior 84 84 81 84 84 7 84 81 74 83 78 69 80 74 65 77 70 61 73 66 57 65 59 52 59 54 44 53 49 37 49 41 33 41 36 29 36 32 26
Exposed | 80 74 64 76 69 60 71 64 56 66 60 52 62 57 49 58 54 43 55 51 39 49 42 33 40 36 28 35 31 25 30 27 32 27 24 29 24 32 25
07 Interior 83 7 64 83 73 59 80 68 55 7 64 52 73 60 49 69 57 42 65 54 39 59 48 33 54 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 73 60 49 68 56 41 64 52 37 60 49 34 56 43 30 53 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2 24 26 9 32 23 7
7.20 Interior 83 73 60 81 68 55 7 63 52 73 59 48 68 55 41 64 52 37 60 49 34 54 39 29 49 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 68 55 41 63 51 36 59 46 33 55 40 30 51 36 27 48 33 25 41 30 34 35 26 29 30 33 25 26 29 2 34 25 9 30 22 6 27 26 15
2027 Interior 83 76 68 83 72 63 83 67 59 82 62 55 79 58 51 76 55 47 72 52 41 64 42 35 58 36 30 53 31 26 49 27 34 41 24 30 37 32 27
Exposed | 78 58 51 75 54 45 70 50 40 65 44 36 61 39 32 58 36 30 55 33 27 49 28 23 40 24 30 35 31 26 31 27 23 27 24 26 24 2 8
27.45 Interior 84 82 75 84 78 70 80 75 65 7 70 61 73 66 57 69 62 54 65 59 51 58 53 42 52 47 36 45 39 31 38 34 27 34 30 24 30 27 32
Exposed | 73 66 57 68 61 53 63 57 50 59 54 43 55 51 39 52 46 36 49 41 33 39 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2
07 Interior 7 7 7 7 7 7 7 77 7 7 7 74 77 77 69 77 77 65 77 75 62 77 68 55 75 62 50 69 57 42 63 52 37 58 48 32 54 41 29
Exposed | 77 7 69 7 7 64 7 74 60 7 69 56 7 65 53 75 61 50 7 58 45 64 52 37 58 46 32 53 39 28 49 34 24 41 30 32 37 27 29
7.20 Interior 78 78 78 78 78 78 78 78 75 78 78 70 78 78 65 78 75 61 78 71 58 77 63 52 71 57 43 64 52 37 58 45 33 54 39 29 50 34 25
B Exposed | 78 78 65 78 74 60 78 69 56 78 64 52 75 60 49 70 56 42 66 53 39 59 46 33 53 38 28 47 33 24 39 29 32 35 25 28 31 34 25
2027 Interior 81 81 81 81 81 81 81 81 81 81 81 78 81 81 75 81 78 70 81 75 66 81 67 59 80 60 53 76 55 47 70 50 39 64 42 35 59 37 31
Exposed | 81 81 75 81 7 69 81 73 64 81 68 60 81 63 56 80 60 52 7 56 50 70 50 40 63 41 34 58 36 29 53 31 26 49 27 34 41 24 30
27.45 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 77 83 80 73 80 75 65 75 68 59 68 62 54 62 57 50 57 53 42 53 49 37
Exposed | 83 83 79 83 83 76 83 79 71 81 76 66 78 72 62 75 68 59 70 64 55 63 57 50 57 52 41 52 46 35 44 39 31 38 34 27 34 31 24
07 Interior 7 7 72 7 7 67 7 76 62 77 72 58 77 67 55 77 63 52 73 60 49 66 54 39 60 49 34 55 41 29 50 36 26 44 32 34 39 28 30
Exposed | 77 67 55 76 62 51 71 58 46 67 55 40 63 52 37 59 49 33 56 43 30 51 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 26
7.20 Interior 78 78 68 78 76 63 78 71 58 78 66 54 76 62 51 73 58 47 68 55 41 61 49 35 55 40 30 50 35 26 42 30 34 37 27 30 33 24 27
10 c Exposed | 76 62 51 71 58 45 66 54 39 62 50 36 58 44 32 54 40 29 51 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 26 32 24 8
20-27 Interior 81 81 76 81 79 72 81 75 66 81 70 62 81 66 58 81 62 54 79 58 51 73 52 42 66 44 36 60 38 31 55 33 27 51 29 24 45 26 32
Exposed | 81 66 58 81 61 54 7 57 50 74 53 43 69 50 39 65 43 35 61 39 32 55 33 27 50 28 24 42 25 31 37 33 27 32 29 24 29 26 2
27.45 Interior 83 83 81 83 83 7 83 81 74 83 78 69 80 74 65 7 70 61 73 66 57 65 59 52 59 54 44 53 49 37 49 41 33 41 36 29 36 32 26
Exposed | 80 74 64 76 69 60 71 64 56 66 60 52 62 57 49 58 54 43 55 51 39 49 42 33 40 36 28 35 31 25 30 27 32 27 24 29 24 32 25
0.7 Interior 7 7 64 7 73 59 7 68 55 77 64 52 73 60 49 69 57 42 65 54 39 59 48 33 54 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 73 60 49 68 56 41 64 52 37 60 49 34 56 43 30 53 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2 24 26 9 32 23 7
7.20 Interior 78 73 60 78 68 55 7 63 52 73 59 48 68 55 41 64 52 37 60 49 34 54 39 29 49 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 68 55 41 63 51 36 59 46 33 55 40 30 51 36 27 48 33 25 41 30 34 35 26 29 30 33 25 26 29 2= 34 25 9 30 22 6 27 26 5
20-27 Interior 82 76 68 82 72 63 82 67 59 82 62 55 79 58 51 76 55 47 72 52 41 64 42 35 58 36 30 53 31 26 49 27 34 41 24 30 37 32 27
Exposed | 78 58 51 75 54 45 70 50 40 65 44 36 61 39 32 58 36 30 55 33 27 49 28 23 40 24 30 35 31 26 31 27 23 27 24 26 24 2 8
27.45 Interior 84 82 75 84 78 70 80 75 65 77 70 61 73 66 57 69 62 54 65 59 51 58 53 42 52 47 36 45 39 31 38 34 27 34 30 24 30 27 32
Exposed | 73 66 57 68 61 53 63 57 50 59 54 43 55 51 39 52 46 36 49 41 33 39 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2+
0.7 Interior 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 65 68 68 62 68 68 55 68 62 50 68 57 42 63 52 37 58 48 32 54 41 29
Exposed | 68 68 68 68 68 64 68 68 60 68 68 56 68 65 53 68 61 50 68 58 45 64 52 37 58 46 32 53 39 28 49 34 24 41 30 32 37 27 29
7.20 Interior 68 68 68 68 68 68 68 68 68 68 68 68 68 68 65 68 68 61 68 68 58 68 63 52 68 57 43 64 52 37 58 45 33 54 39 29 50 34 25
B Exposed | 68 68 65 68 68 60 68 68 56 68 64 52 68 60 49 68 56 42 66 53 39 59 46 33 53 38 28 47 33 24 39 29 32 35 25 28 31 34 25
20-27 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 70 75 75 66 75 67 59 75 60 53 75 55 47 70 50 39 64 42 35 59 37 31
Exposed | 75 75 75 75 75 69 75 73 64 75 68 60 75 63 56 75 60 52 75 56 50 70 50 40 63 41 34 58 36 29 53 31 26 49 27 34 41 24 30
27.45 Interior 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 78 83* 83* 77 83* 78 73 78 75 65 75 68 59 68 62 54 62 57 50 57 53 42 53 49 37
Exposed | 83*  83* 78 83  83* 76 83 78 71 78 76 66 78 72 62 75 68 59 70 64 55 63 57 50 57 52 41 52 46 35 44 39 31 38 34 27 34 31 24
0.7 Interior 68 68 68 68 68 67 68 68 62 68 68 58 68 67 55 68 63 52 68 60 49 66 54 39 60 49 34 55 41 29 50 36 26 44 32 34 39 28 30
Exposed | 68 67 55 68 62 51 68 58 46 67 55 40 63 52 37 59 49 33 56 43 30 51 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 26
7.20 Interior 68 68 68 68 68 63 68 68 58 68 66 54 68 62 51 68 58 47 68 55 41 61 49 35 55 40 30 50 35 26 42 30 34 37 27 30 33 24 27
20 c Exposed | 68 62 51 68 58 45 66 54 39 62 50 36 58 44 32 54 40 29 51 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 26 32 24 8
2027 Interior 75 75 75 75 75 72 75 75 66 75 70 62 75 66 58 75 62 54 75 58 51 73 52 42 66 44 36 60 38 31 55 33 27 51 29 24 45 26 32
Exposed | 75 66 58 75 61 54 75 57 50 74 53 43 69 50 39 65 43 35 61 39 32 55 33 27 50 28 24 42 25 31 37 33 27 32 29 24 29 26 2
27.45 Interior 83* 83* 78 83* 83* 7 83* 78 74 83* 78 69 78 74 65 77 70 61 73 66 57 65 59 52 59 54 44 53 49 37 49 41 33 41 36 29 36 32 26
Exposed | 78 74 64 76 69 60 71 64 56 66 60 52 62 57 49 58 54 43 55 51 39 49 42 33 40 36 28 35 31 25 30 27 32 27 24 29 24 32 25
0.7 Interior 68 68 64 68 68 59 68 68 55 68 64 52 68 60 49 68 57 42 65 54 39 59 48 33 54 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 68 60 49 68 56 41 64 52 37 60 49 34 56 43 30 53 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2 24 26 9 32 23 Eoa
7.20 Interior 68 68 60 68 68 55 68 63 52 68 59 48 68 55 41 64 52 37 60 49 34 54 39 29 49 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 68 55 41 63 51 36 59 46 33 55 40 30 51 36 27 48 33 25 41 30 34 35 26 29 30 33 25 26 29 2 34 25 9 30 22 6 27 26 5
2027 Interior 76 76 68 76 72 63 76 67 59 76 62 55 76 58 51 76 55 47 72 52 41 64 42 35 58 36 30 53 31 26 49 27 34 41 24 30 37 32 27
Exposed | 76 58 51 75 54 45 70 50 40 65 44 36 61 39 32 58 36 30 55 33 27 49 28 23 40 24 30 35 31 26 31 27 23 27 24 26 24 2 8
27.45 Interior 79 79 75 79 78 70 79 75 65 7 70 61 73 66 57 69 62 54 65 59 51 58 53 42 52 47 36 45 39 31 38 34 27 34 30 24 30 27 32
Exposed | 73 66 57 68 61 53 63 57 50 59 54 43 55 51 39 52 46 36 49 41 33 39 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2+
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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07 Pxonced || 73 73¢ 54 72¢ 3 59 56 49 T O T T TR 3% 2 u 2 2 o - i
or 66+ 73¢ 45 67 HERER N N T T T AR o B o B . o . o
x| 25 o8 Tl e | o A sl nlslz 51 65¢ 27 a4 3 2 2 - TR
7-20 I N 58 58 61 73* 40 62 51 41 39 61 39 59 50 2 36 6 34 2 42 30 25 28 2 34 4 31 7
B nterior 58 58 53 73¢ 65 55 36 61 28 54 49 52 8 0 6 . 5
66+ a4 72r 27 52 50 39 42 59 2 38 27 34 3 9 4
Expose BB % % a4 73¢ 36 58 48 3 36 59 3 54 22 31 30 2 EEEEE. - 5 BB
20-27 Interi d | 59 59 58 58 50 70* 61 51 33 60 P 8 3 20 3 w4 | 5 25 3 55 | 33 22 o4 7 D 5 28 0
rior 59 59 58 58 59 61 73 39 3 72 5 % 4 29 34 > a0 3 54 6 28 3 49 i a7 > - = =
s »l=lsls ®l=lsl=s o lalm & =14 130 54 32 0 35 37 3 2 N 2 B2
yras Inter d | s+ 57+ 59 59 58 58 55 57 36 72¢ 34 o W, s 2 8% 9 2 v . B N N 7
rior 57* 57* 59 59 58 5 58 5 51 3 69* 6 30 55 52 a1 35 26 9 49 6 28 9 34 5 30 33 29 45 18
Exposed ¥ =t 2T 2 % B = » o % % R 2 54 33 64 29 33 3 24 27 a 24 2
34 a1 32 36 20 32
07 Interi 53 53 i s 20 59 58 58 46 3 65 5 27 4 42 3 30 (38 25 40 24 30 27 29 26
or £ ssr s st sm xl=l®ls e L L =l = =% 2l 2| > | % 2 29 27 32 2 36 2
Exposed > s o ¥ =L =T s > 5 =2 8 8 = % 8 58 a 58 23 36 26 32 30 n# n 2 2 2
7-20 Interi 58 58 53* 53*% o7 57* 59 59 58 58 33 53 40 2. 30 5 29 21 35 2 2% 2 6 28 4 2 6
® nterior 58 58 53+ 53¢ 57+ 57+ 59 59 50 58 39 a2 4 3 5 . :
53* 57* 57* 49 59 58 58 35 52 30 31 34 28 26 2 B
e e e L 53 53 53+ 57 57+ 59 59 58 58 28 a 35 26 25 24 NI 23 12
20-27 Interi 59 59 58 58 & 53* 57* 57+ 56 59 45 58 5 33 3 36 4 31 2 4 27 19 30 4 25 > 23 5
rior 29 5 o1 58 ¥l L st 1 sm Hll=l= 2l l=l= Ilslsl® 611 31 34 2 27 2
e N ®1=ls| = el 1 57+ 57+ 53 59 a7 58 29 a1 27 M N N o
sras It 57+ 57+ 58 59 46 58 53+ 53+ T T T 39 2 3 s #_ 2 % 3 i EmE— e —
rior 57% 57* 45 59 58 5 58 5 53+  53* 53*  53* 52 57+ 7 57+ 59 26 2 59 6 pos 8 57 1 P 27 2 a7 15
Exposed S e 5 =2 = 2 s 58 53+ 53+ 56+ 57+ 33 57 53 42 34 34 2 32
39 58 27 30 2 27
07 nteri 53+ 53+ 57+ 57+ 39 59 58 55 53¢ 53+ 53¢ | 5ar 50 57+ s | 57 53 3 a3 | 59 28 7 - o =
or SEH ser T I st 1 2l l=ls 211 %ls Sl 1 50 3 % B 52 49 37 30 30 8
Exposed 60 60 53+ 53+ 53+ 53¢ R 7 57 0 36 9 59 7 58 8 52 53+ 53+ 40 57 a7 37 34 55 | 4 e 27 IS
7-20 Interi 60 60 53* 53* 50 57* 58 51 49 58 53* 53+ 53* 53¢ o7 4 53* 57+ 33 2. 58 2 24 4 8 2 0 27 2
D nterior 60 60 S 53* & 57* 44 59 33 58 3 3 1 7 4 5 1 5, 21
53+ 53+ 57+ 32 58 56 49 53+ 53+ 34 55+ 39 33 30 4
Exposed 5L 61 49 60 S0 59 53+ 53* 53* 43 57* 54 47 43 58 50* 53¢ 57% 47 5 29 54 3 32 3 41 >
097 Interi 61 60 56 60 53+ 53+ 57+ 57+ 40 59 30 54 3 53¢ 5o 53¢ | 53+ 6 2 7= | 50 B0 35 o | 29 7 o7 9
rior 29 61 L 60 Xl L er L er | o8 Zl=lslx Blelsl s 2 41 > 5 = 39 2 50 20
Exposed g > a % M % = e o T X B 2 S % 59 2 49 52+ 2 = a s> zmm a2
sras It 62* 62+ 51 61 37 60 53+ 53¢ 43 S ;oo BB 83 457 46 3 eoa B > I o . 5
fiot o6 2 € Sl . B S TR s S S e L X 5 44 50¢ 27 57¢ 25
e 2| o | ez | ez 2l g ol 52 | &l & 53+ 53+ 39 57+ 3 40 a7 29 39 53¢ 3 a7
27 50 31 53+ 4 31
07 nteri 58+ 58+ 54 62* 33 59 56 49 53¢ 4 53¢ | 5ar 32 55t 52¢ 4 PO 30 | 50 = . 8 2 e
or 2ok ser 2 | o2 | e | s gls18]3 T Ll | s 2| 2 | s2 6 (130 35 32 26 34 53+ 30
Exposed 54 54 57+ 58* 58" 58* 2* 50 o 62* o 3 155 0 53 7 42 51+ 53+ 27 44 2 26 24 % | 3 G 4o | 3
700 Interi 54 54 58+ 58+ 0 62+ 51 a 39 60 SRR 50 N = R 22 2 HE 2 4l St 81 7
B nterior 54 54 53+ 58+ 62¢ 55 36 6L 28 54 9 2 28 7 6 0 8 = 5
s8¢ 4 62+ 27 52 50 39 2 53+ 2 38 27 34 31 9 4
Exposed o o u oo L 56+ 36 56+ 48 37 36 59 33 53r 42 — T - 2 EEEE. > BB
2027 Interi 56+ 56+ 54 54 50 58* 61* 51 33 60 25 4 8 3 40 3 44 53 25 BB 5+ 33 22 24 7 30 5 28 0
fiot s6r e =2 = S TR w91 e 5 e L 6 28 Z - 27 27 33 2
S e LT Lo S S O el =14 130 54 32 m 35 a7 3 51¢ — EEE
o7ag  Interi d | 46+ 46+ 56+ 56+ 54 54 55+ 57+ 36 62+ 34 2 2 % 2 28 4 31 2 400 41 570 3 20 24 > o4 7
ALl 467 a5 L L O S RS o e e o 5 30 33 29 a5 18
e Ll R 2l 9 52 54% 33 62" 29 33 3 24 27 a 24 26
34 a1 32 36 29 32
07 e T 265 a5 s6r RS = e o e s > DT oo 2 30 27 29 26
or 4 o T L L L O S Ll | s | 8 el | = 1= 25 29 27 32 2 36 21
Exposed e e 4 5 e e x T 2 5 4 54 21 5g* 23 36 2 2 30 n# ® 2 w2 | 2
rop Interi 54 54 4% a8~ 6% 46+ 56+ 56+ 54 54 33 53+ 0 N . 27 IR > R 6
© nterior 54 54 44* 44* 46* 46* 56* 56* 50 54 39 42 24 3 5 4 3 21
s 6% 46+ 9 56+ 54 54 35 52 30 31 34 28 2 2 5
Expos > o u oo e e e 46+ 46+ 56+ 56+ 54 54 2 a7 35 2 25 2+ NN % BB
2027 . Inter ed | 56% 56+ 54 54 44r a4 46+ 46+ 56+ 2 o % £ % 8 4 . - D S B - B N N - 5
ALl 6 SC ol > TR e L e S B S Il xl® 61 31 3 22 27 PEs
e e Lo LS ol a1 46t a6+ 53+ 56+ a7 54 29 a1 27 a . S —
27-45 Interi ed | 46* 46* 56% 56* 46 54 44* 44% 46* A 46* 4 39 56+ 56%  52* 54 4 50 5, 26 3 38 2 23 27 24 20 7 26
rior 46* 46* 45 5 56¢  56* 54 54 54 S, 44x 44* 44* a4 6 46 6+ 46 6 46 2 56+ 6 b 4 54 1 25 27 2 a7 15
e T gl 1% 1l a4 pye 46+ e 33 56+ 53 2 34 34 2 32
46" 46+ 53+ 43 39 54 27 30 2 27
07 N a8~ 46" 6% 39 > o 54 e L L e e = o - ¢ . o —
or - a4+ N R R RN TR ENETRETRE s L L e e = = = Z = = —
Exposed e 4 0 e e e o v = % 2 o 4 52 a4+ 4z~ 40 46 47 37 s 34 uo% 2 s 27 3
7-20 Interi 56 56 44* 44+ 46* 46* 56* 51* 49 54 44%  44* 44*  a4* 46+ 4 46*  46* 33 2. 6* 4 24 4 8 32 0 27 2
D nterior 56 56 44* 44% 46* 46* 44 56* 33 54 4 4 1 6 4 5 1 5, 21
s 46" a6+ 32 56+ 54 49 a4 s 34 46+ 39 33 30 4
Expose X X = e - a4 43+ 46+ 54+ a7 3 54 4% e 6% 2 » B 54+ 22
2007 | Interi d | 59+ 59+ 56 56 24 e 46 46+ 40 56+ 5 30 54 3 a4r a4 s | asr % 2 & | 46t 2 35 39 29 7 o7 9
rior 55 50+ a 56 e L L AR R RN NN T B n - o - -
e (Neres | | | = xlselslss L 9 46t a6+ 36 56+ 26 49 44x H & 3 > x a2
yras It d | s1¢ 51+ 51 50+ 37 56 a4+ agr 43 w3k BB B3 4 a9 oa n e s o . 5
ALl s =L R O TR e L e 5= S i L X 5 a4 a4 27 46+ 25
e W Ll s lse gls 1 lee sl 52| =1 aax s 39 46+ 34 4 37 29 39 s 3 37
48* 48* s 51* 33 59* 56 49 44* 44% 32 46* 36 30 27 50 31 3 44%  42* 41 2. 31
48* 48* 45 51* 55 48 43 56 43 44+ 46* 42+ 26 50 29 36 8 3 a4+ 4 |3
48" 8" 51+ 51+ 0 50+ 30 56 aax s 33 46+ 30 35 32 26 N7 u .
48* 48* 50% 51* 30 55 53 42 a4* 44* 27 44% 31 26 24 44 7 3 3
48* 48* 40 51* 51 41 39 56 39 44* 46* 36 34 42 25 32 4 3 7
48" a8+ 51+ 51+ 36 50+ 28 54 a4 s 28 46+ 2 30 28 34 1
8% a8+ 4 51+ 27 52 50 39 42+ a4 2 38 27 34 a1 39 4
48* 48* 36 51* 48 37 36 56 33 44% 42% 31 30 37 22 28
48* 48* Sk 51* 33 59* 25 48 40* 44% 25 46* 22 27 25 30
48" ag* 39 51+ 2 49 a2 3 36 agr 3 33 2 30 28
8% a8+ 32 51+ a 34 30 54 28 a4+ 37 27 27 33 2
44* 48* Sk 47% 30 54 32 40 35 37 33 46* 20 24
48* 48* 36 51* 34 39 36 28 31 44% 27 29 32 27
48* 48* 30 51* 35 29 26 49 25 41* 32 24 24
39 ag* 51+ a1 26 49 28 34 30 33 29 45+ 18
48* 48* 33 51* 29 33 31 24 27 41* 24 26
46 pre 2 a2 30 25 34 a 32 36 20 32
36 a8+ 49 35 33 40 2 30 27 29 26
8" agr 28 51+ 25 29 27 32 2 36 2
41 48* 23 36 26 32 30 36 29 32
3 21 2 2 2
O o EMED T N S e 2 I
28 47* 35 26 25 31 19 23 2
T T N R = e
24 39 31 34 22 27 +
20 31 27 a 6 30
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| Tile Replacement |

.:: NIRAC |ASCE7-2| | I | | 301t | |Ss=3.0<1 | 195q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF |
T Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp

SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] <) Ba a Speed p
S : 2 : z = 90 55 100 105 110 115 120 130 140 150 160 170 180
3 © =B 5 [0 Roo d Zone
i Q 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 42 50 50 37 50 48 32 50 41 29
Exposed | 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 45 50 50 37 50 46 32 50 39 28 49 34 24 41 30 32 37 27 29
720 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 43* 48* 48* 37 48* 45* 33 48* 39 29 48* 34 25
B Exposed | 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 42 48* 48* 39 48* 46* 33 48* 38 28 47* 33 24 39 29 32 35 25 28 31 34 25
20-27 Interior 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39*% 39*% 39*% 39*% 39*% 39*% 35 39*% 37* 31
Exposed | 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39*% 39* 39* 39* 39* 39* 39*% 39*% 34 39* 36* 29 39* 31 26 39* 27 34 39* 24 30
27.45 Interior 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37*
Exposed | 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 35* 37* 37* 31 37* 35* 27 34* 31 24
07 Interior 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 49 50 50 39 50 49 34 50 41 29 50 36 26 44 32 34 39 28 30
Exposed | 50 50 50 50 50 50 50 50 46 50 50 40 50 50 37 50 49 33 50 43 30 50 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 20
720 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 47* 48* 48* 41 48* 48* 35 48* 40 30 48* 35 26 42 30 34 37 27 30 33 24 27
60 c Expo;ed 48* 48* 48* 48* 48* 45% 48* 48* 39 48* 48* 36 48* 44* 32 48* 40 29 48* 36 27 42 31 34 36 26 30 31 34 26 27 30 22 24 27 20 32 24 18
20-27 Interior 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 36* 39* 38* 31 39*% 33 27 39*% 29 24 39*% 26 32
Exposed | 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 39* 35 39* 39* 32 39* 33 27 39* 28 24 39* 25 31 37* 33 27 32 29 24 29 26 2%
27.45 Interior 37* 37* 37* 37* 37* 37* 37* 37 37 37 37+ 37+ 37+ 37 37 37 37 37 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 33 37+ 36* 29 36* 32 26
Exposed | 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 37* 33 37* 36* 28 35* 31 25 30 27 32 27 24 29 24 32 25
07 Interior 52 52 52 52 52 52 52 52 52 52 52 52 52 52 49 52 52 42 52 52 39 52 48 33 52 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 52 52 49 52 52 41 52 52 37 52 49 34 52 43 30 52 39 28 50 36 25 42 30 32 36 26 28 31 34 24 27 30 2% 24 26 19 32 23 +H#
Interior 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 48* 52* 52* 41 52* 52* 37 52* 49* 34 52* 39 29 49* 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D v Exposed | 52* 52* 41 52* Sk 36 52* 46 33 52* 40 30 Sk 36 27 48* 33 25] 41 30 34 35 26 29 30 33 25 26 29 2% 34 25 19 30 22 16 27 20 5
2027 Interior 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 43* 41* 43* 42* 35 43* 36 30 43* 31 26 43* 27 34 41+ 24 30 37 32 27
Exposed | 43* 43* 43* 43* 43* 43* 43* 43* 40* 43* 43* 36 43* 39* 32 43* 36 30 43* 33 27 43* 28 23 40* 24 30 35 31 26 31 27 23 27 24 20 24 2% 18
27.45 Interior 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 36 41* 39* 31 38* 34 27 34 30 24 30 27 32
Exposed | 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 39* 41* 41* 36 41* 41* 33 39* 35 28 33 30 24 29 26 31 25 34 27 34 30 24 30 27 2%
07 Interior 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 42 46 46 37 46 46 32 46 41 29
Exposed | 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 45 46 46 37 46 46 32 46 39 28 46 34 24 41 30 32 37 27 29
7.20 Interior 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 37 41+ 41+ 33 41+ 39* 29 41* 34 25
B Exposed | 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 39* 41* 41* 33 41* 38* 28 41* 33 24 39* 29 32 35 25 28 31 34 25
2027 Interior 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 31+
Exposed | 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 29 34* 31* 26 34* 27 34 34* 24 30
27.45 Interior 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32*
Exposed | 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 31* 32* 32* 27 32* 31* 24
07 Interior 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 39 46 46 34 46 41 29 46 36 26 44 32 34 39 28 30
Exposed | 46 46 46 46 46 46 46 46 46 46 46 40 46 46 37 46 46 33 46 43 30 46 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 20
7.20 Interior 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 41* 35 41* 40* 30 41* 35 26 41* 30 34 37 27 30 33 24 27
70 c Expo_sed 41* 41* 41* 41* 41* 41* 41* 41* 39* 41* 41* 36 41* 41* 32 41* 40* 29 41* 36 27 41* 31 34 36 26 30 31 34 26 27 30 22 24 27 20 32 24 18
20-27 Interior 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 31+ 34* 33* 27 34* 29 24 34* 26 32
Exposed | 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 34* 32* 34* 33* 27 34* 28 24 34* 25 31 34* 33 27 32 29 24 29 26 2%
27.45 Interior 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 29 32* 32* 26
Exposed | 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 32* 28 32* 31* 25 30* 27 32 27 24 29 24 32 25
0.7 Interior 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 42 49 49 39 49 48 33 49 40 28 49 34 24 41 30 32 36 26 28 32 23 25
Exposed | 49 49 49 49 49 41 49 49 37 49 49 34 49 43 30 49 39 28 49 36 25 42 30 32 36 26 28 31 34 24 27 30 2% 24 26 19 32 23 Ea
7.20 Interior 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 45* 41* 45* 45* 37 45* 45* 34 45* 39 29 45* 33 25 40 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 45* 45* 41* 45* 45* 36 45* 45* 33 45* 40 30 45* 36 27 45* 33 25 41* 30 34 35 26 29 30 33 25 26 29 2% 34 25 19 30 22 16 27 20 15
20-27 Interior 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 35* 38* 36* 30 38* 31 26 38* 27 34 38* 24 30 37* 32 27
Exposed | 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 38* 36* 38* 38* 32 38* 36* 30 38* 33 27 38* 28 23 38* 24 30 35* 31 26 31 27 23 27 24 20 24 2% 18
27.45 Interior 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 31 36* 34* 27 34* 30 24 30 27 32
Exposed | 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 33* 36* 35* 28 33* 30 24 29 26 31 25 34 27 34 30 24 30 27 2%
0.7 Interior 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 42 43 43 37 43 43 32 43 41 29
Exposed | 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 37 43 43 32 43 39 28 43 34 24 41 30 32 37 27 29
7.20 Interior 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 33* 36* 36* 29 36* 34* 25
B Exposed | 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 33* 36* 36* 28 36* 33* 24 36* 29 32 35* 25 28 31 34 25
20-27 Interior 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30*
Exposed | 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 29* 30* 30* 26 30* 27 34 30* 24 30
27.45 Interior 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29*
Exposed | 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 27* 29* 29* 24
0.7 Interior 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 39 43 43 34 43 41 29 43 36 26 43 32 34 39 28 30
Exposed | 43 43 43 43 43 43 43 43 43 43 43 40 43 43 37 43 43 33 43 43 30 43 36 26 43 31 33 37 27 29 32 24 25 28 31 22 25 28 20
7.20 Interior 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 35* 36* 36* 30 36* 35* 26 36* 30 34 36* 27 30 33* 24 27
c Exposed | 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 32 36* 36* 29 36* 36* 27 36* 31 34 36* 26 30 31 34 26 27 30 22 24 27 20 32 24 18
2027 Interior 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 27 30* 29* 24 30* 26 32
Exposed | 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 30* 27 30* 28* 24 30* 25 31 30* 33 27 30* 29 24 29* 26 2%
27.45 Interior 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 26*
Exposed | 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 29* 28* 29* 29* 25 29* 27* 32 27* 24 29 24 32 25
0.7 Interior 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 42 46 46 39 46 46 33 46 40 28 46 34 24 41 30 32 36 26 28 32 23 25
Exposed | 46 46 46 46 46 41 46 46 37 46 46 34 46 43 30 46 39 28 46 36 25 42 30 32 36 26 28 31 34 24 27 30 2% 24 26 19 32 23 ko
7.20 Interior 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 37* 40* 40* 34 40* 39* 29 40* 33 25 40* 29 32 35 25 28 31 34 25 27 30 22
D Exposed | 40* 40* 40* 40* 40* 36 40* 40* 33 40* 40* 30 40* 36 27 40* 33 25 40* 30 34 35 26 29 30 33 25 26 29 2% 34 25 19 30 22 16 27 20 5
2027 Interior 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 30 33* 31* 26 33* 27 34 33* 24 30 33* 32 27
Exposed | 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 33* 32* 33* 33* 30 33* 33* 27 33* 28 23 33* 24 30 33* 31 26 31* 27 23 27 24 20 24 2% 18
27.45 Interior 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 31+ 27 31+ 30* 24 30* 27 32
Exposed | 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 31* 28 31* 30* 24 29* 26 31 25 34 27 34 30 24 30 27 2%

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

=§=UNIRAC® |ASCE7-2| | I | | 301t | | SS=3.0(1 | 195q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

3 Ba d Speed P
: = g = % 90 95 100 105 110 115 120 130 140 150 160 170 180
3 8 S 5 g Roo d Zone
i a i 2 3 i 2 3 i 2 3 i 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41

Exposed | 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 37
Interior 32*  32* 32  32* 32 32* 32* 32* 32* 32 3¢ 32* 3¢ 32* 32* 32x 32 32* 32* 32* 32* 32*  32x  32*
B Exposed | 32*  32* 32 32* 32 32* 32 32 32* 32 32* 32 32* 32 3¢ 32 3¢ 32* 32 32* 32 32* 32* 32
Interior 27* 27x  27%  27% 27% 27 27 27* 27 27% 27 27 27 27 27* 27 27% 27 27 27 27 27 27 27*

Ea Exposed | 27* 27 27* 27 27 27 27 27 27 27 27+ 27 27% 27 2% 27 27 27 27 27 27 27 27 27
27.45 Interior 26*  26*  26* 26  26* 26* 26* 26* 26 26* 26 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26 26*
Exposed | 26*  26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26*  26*

07 Interior 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 39
Exposed | 41 41 41 41 41 41 41 41 41 41 41 40 41 41 37 41 41 33 41 41 30 41 36 26

720 Interior 32*  32* 32  32* 32 32*  32* 32 32* 32 3¢ 32* 3¢ 32* 32* 32x 32 32*  32* 32* 32* 32*  32x  32*

c Exposed | 32*  32¢ 32 32+ 32¢ 32 32¢ 32* 32+ 32¢ 3* 32+ 3¢ 32 32+ 3+ 32 29 3* 32 27 32> 3I*
o Interior | 27* | 27% | 27¢ 27  27¢ | 27* | 27 27¢ 27* 27 27 27* | 27  27% 27* | 27% 27% 27*  27% 27% 27*  27% 27* 2T
Exposed | 27  27%  27*  27*  27* 27 27* 27 27+ 27* 27 27* 27* 27 27* 27 27 27* 27 27+ 21* 27 27*  27*

Interior | 26*  26*  26* = 26*  26* 26* = 26* 26* 26* 26* 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26* 26

Exposed | 26*  26*  26* 26  26*  26*  26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26*  26*

iy interior | 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 42 43 43 39 43 43 33
Exposed | 43 43 43 43 43 41 43 43 37 43 43 34 43 43 30 43 39 28 43 36 25 42 30 | 32

- Interior | 36*  36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 36* 34+ 36*  36* 29
Exposed | 36* 36* 36* 36* 36* 36* 36* 36+ 33* 36* 36* 30 36+ 36+ 27 36* 33 25 36* 30 34 3B+ 26 | 29

27-45

2 20-27 Interior 30* 30 30+ 30 30* 30* 30* 30 30~ 30+ 30* 30~ 30* 30* 30+ 30* 30+ 30* 30* 30 30* 30+ 30* 30
Exposed | 30* 30* 30* 30*r 30* 30* 30* 30* 30~ 30* 30+ 30* 30* 30* 30* 30* 30* 30* 30+ 30* 27+ 30 28* 23

27.45 Interior 28*  28* 28 28 28 28 28* 28 28* 28 28 28~ 28 28* 28 28* 28 28 28~ 28 28* 28 28* 28
Exposed | 28* 28* 28* 28* 28 28* 28* 28* 28* 28 28* 28* 28* 28* 28 28* 28* 28* 28* 28 28* 28* 28* 28*

07 Interior 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39

Exposed | 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 37

7.20 Interior 29*  29* 29 29% 29  29*  29* 29% 29% 29 29* = 29* 29* = 20* 29% = 29%  20% = 29* = 29*  29* = 20* = 20% = 20* = 20%

B Exposed | 29*  29* 29 29%r 29* 29 29* 20* 29 20* 20* 29* 20* 29 20* 20* 29* 20* 29 209* 20 29* 20  20*
20-27 Interior 24 24%  24% 24 24% 24 24%  24% 24 24% 24 24* 24 24*  24% 24 24% 24 24* 24 24* 4% 24 24*
Exposed | 24*  24*  24%  24%  24*  24* 24 24%  24% 24*  24* 24 24%  24% 24 24% 24 24%  24% 24 24x 24 24% 24

27.45 Interior 23*  23* 23  23*  23* 23* 23* 23 23* 23* 23 23* 23 23* 23+ 23* 23* 23* 23* 23 23* 23 23* 23
Exposed | 23* 23* 23* 23* 23 23 23* 23* 23 23 23 23* 23* 23 23" 23 23* 23* 23 23 23 23* 23* 23*

07 Interior 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39

Exposed | 39 39 39 39 39 39 39 39 39 39 39 39 39 39 37 39 39 33 39 39 30 39 36 26

7.20 Interior 29*  29*  29%  29% 29  29*  29* 29% 29% 20 29% = 29*  29* = 20* @ 29% = 20% = 20% = 29% = 20*  29%* = 20*  20% = 20*  20%

00 c Exposed | 29*  29* 29%* 29* 29* 20 29* 20 29%* 20* 20 29* 20 29%* 20* 20 29* 29* 29%* 20* 27* 29*  20*
Interior 24*  24% 24 24% 24 24* 24 24*  24% 24 24% 24 24% 4% 24* 4% 24* 4% 24 24% 24 24% 4% 24*
Exposed | 24* 24  24%  24*  24*  24* 24 24%  24%  24*  24* 24  24%  24%  24%  24% 24 24%  24% 24%  24% 24 24% 24
Interior 23*  23*  23* 23  23* 23 23 23* 23* 23 23+ 23 23 23 23 23 23* 23* 23* 23+ 23* 23 23* 23
Exposed | 23* 23* 23* 23* 23* 23 23* 23* 23 23" 23 23* 23 23 23 23 23* 23* 23* 23 23 23* 23* 23*
0.7 Interior 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 39 41 41 33
Exposed | 41 41 41 41 41 41 41 41 37 41 41 34 41 41 30 41 39 28 a1 36 25 a1 30 32

20-27

27-45

- Interior | 32¢  32% 32+  32¢ 3% 32+ 3¢ 3 32+  3* 3 3+ 3* 32 3+ 3* 32 3¢ 3]* 32+ 3* 3] 32+ 29 29 25 27
D Exposed | 32¢  32* 32* 32+ 32* 32* 32* 32* 32* 32*r 32 30+ 32* 3* 27 3 32 25 32* 30* | 34 32 26 [ 29 29 2 34 25 3 30 22 i 27 20
oy Interior | 27 27% | 27* | 27% | 27% 27 | 27* 27+ | 27* | Q7% 27+ | 27% | Q7% 27  27% 27+ 27  27* 27  27* 27 27  27*  27* 27% 27 84 27+ 24 [ 30 27 | 32
Exposed | 27* 27 27 27 27+ 27+ 27%  27%  27* 27 27 27 27 27 27 27+ 27 27 27 27 21 21 21+ 23 27 21 |23 27r | 24 20 24 2%

- Interior | 26  26*  26* = 26*  26* 26  26* 26* 26* 26* 26* 26* 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26*  26* 26*  26* 26  26*  26*  24*  26* 26

Exposed | 26*  26*  26* 26 26* 26* 26* 26* 26% 26* 26* 26* 26* 26 26* 26* 26* 26* 26* 26* 26* 26*  26*  26* 25%

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



L
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 ; 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 98 98 98 98 98 98 98 98 94 98 98 89 98 98 85 98 94 81 98 91 78 97 84 70 90 78 63 85 72 59 79 65 55 75 61 52 69 58 49
Exposed | 98 98 85 98 93 80 98 89 76 98 85 72 94 81 66 90 78 63 86 75 60 80 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 98 98 98 98 98 96 98 98 90 98 98 86 98 95 81 98 91 78 98 86 74 94 79 64 86 72 59 80 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 98 95 81 98 89 7 98 84 7 95 80 65 90 76 62 86 4" 59 82 66 56 75 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 99 99 99 99 99 99 99 99 99 99 99 95 99 99 90 99 95 86 99 90 82 99 83 75 98 76 65 91 68 61 85 62 57 80 59 53 76 55 50
Exposed | 99 99 90 99 94 85 99 88 80 99 84 76 99 80 70 97 76 65 93 71 62 86 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
2745 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 97 99 99 93 99 98 89 99 90 81 91 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 99 99 97 99 99 92 99 96 87 99 91 82 95 87 79 90 83 75 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
0-7 Interior 98 98 87 98 96 82 98 91 78 98 87 75 97 83 69 92 80 65 88 77 62 82 69 57 76 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 96 83 69 91 79 64 87 75 60 83 70 57 79 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 98 98 83 98 92 79 98 87 75 98 82 68 93 78 64 88 75 61 84 69 58 77 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
0 c Expo.sed 93 78 63 87 74 60 82 67 57 78 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 99 99 93 99 97 87 99 91 82 99 86 78 99 82 74 99 78 68 96 75 64 88 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 99 82 74 99 7 66 94 72 62 89 65 59 85 62 57 81 59 54 78 57 52 70 52 46 63 48 40 59 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 99 99 99 99 99 94 99 99 89 99 94 85 98 90 81 93 86 7 89 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 98 89 81 92 85 76 87 80 71 82 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
07 Interior 98 93 80 98 88 76 97 84 70 93 80 65 88 77 62 85 73 59 81 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 88 76 62 84 71 58 80 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3 51 39 28
7.20 Interior 98 89 76 98 84 70 94 79 64 89 75 61 84 69 58 80 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 84 69 58 79 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 99 93 84 99 87 79 99 83 75 99 78 68 96 75 64 91 68 61 87 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 95 74 64 90 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 36
27.45 Interior 99 99 91 99 95 86 99 90 81 94 86 7 89 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 89 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
07 Interior 92 92 92 92 92 92 92 92 92 92 92 89 92 92 85 92 92 81 92 91 78 92 84 70 90 78 63 85 72 59 79 65 55 75 61 52 69 58 49
Exposed | 92 92 85 92 92 80 92 89 76 92 85 72 92 81 66 90 78 63 86 75 60 80 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 92 92 92 92 92 92 92 92 90 92 92 86 92 92 81 92 91 78 92 86 74 92 79 64 86 72 59 80 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 92 92 81 92 89 7 92 84 71 92 80 65 90 76 62 86 7 59 82 66 56 75 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
2027 Interior 96 96 96 96 96 96 96 96 96 96 96 95 96 96 90 96 95 86 96 90 82 96 83 75 96 76 65 91 68 61 85 62 57 80 59 53 76 55 50
Exposed | 96 96 90 96 94 85 96 88 80 96 84 76 96 80 70 96 76 65 93 7 62 86 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 98 98 98 98 98 98 98 98 98 98 98 98 98 98 97 98 98 93 98 98 89 98 90 81 91 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 98 98 97 98 98 92 98 96 87 98 91 82 95 87 79 90 83 75 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
07 Interior 92 92 87 92 92 82 92 91 78 92 87 75 92 83 69 92 80 65 88 77 62 82 69 57 76 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 92 83 69 il 79 64 87 75 60 83 70 57 79 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 92 92 83 92 92 79 92 87 75 92 82 68 92 78 64 88 75 61 84 69 58 77 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
10 c Exposed | 92 78 63 87 74 60 82 67 57 78 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 96 96 93 96 96 87 96 91 82 96 86 78 96 82 74 96 78 68 96 75 64 88 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 96 82 74 96 7 66 94 72 62 89 65 59 85 62 57 81 59 54 78 57 52 70 52 46 63 48 40 59 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 98 98 98 98 98 94 98 98 89 98 94 85 98 90 81 93 86 77 89 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 98 89 81 92 85 76 87 80 71 82 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
0.7 Interior 92 92 80 92 88 76 92 84 70 92 80 65 88 77 62 85 73 59 81 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 88 76 62 84 71 58 80 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% 51 39 28
7.20 Interior 92 89 76 92 84 70 92 79 64 89 75 61 84 69 58 80 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 84 69 58 79 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
20-27 Interior 97 93 84 97 87 79 97 83 75 97 78 68 96 75 64 91 68 61 87 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 95 74 64 90 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 36
27.45 Interior 99 99 91 99 95 86 99 90 81 94 86 77 89 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 89 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
0.7 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 81 83 83 78 83 83 70 83 78 63 83 72 59 79 65 55 75 61 52 69 58 49
Exposed | 83 83 83 83 83 80 83 83 76 83 83 72 83 81 66 83 78 63 83 75 60 80 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 81 83 83 78 83 83 74 83 79 64 83 72 59 80 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 83 83 81 83 83 7 83 83 7 83 80 65 83 76 62 83 7 59 82 66 56 75 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 86 89 89 82 89 83 75 89 76 65 89 68 61 85 62 57 80 59 53 76 55 50
Exposed | 89 89 89 89 89 85 89 88 80 89 84 76 89 80 70 89 76 65 89 71 62 86 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 92 89 92 90 81 91 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 92 92 92 92 92 92 92 92 87 92 91 82 92 87 79 90 83 75 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
0.7 Interior 83 83 83 83 83 82 83 83 78 83 83 75 83 83 69 83 80 65 83 77 62 82 69 57 76 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 83 83 69 83 79 64 83 75 60 83 70 57 79 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 83 83 83 83 83 79 83 83 75 83 82 68 83 78 64 83 75 61 83 69 58 77 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
20 c Exposed | 83 78 63 83 74 60 82 67 57 78 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
2027 Interior 89 89 89 89 89 87 89 89 82 89 86 78 89 82 74 89 78 68 89 75 64 88 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 89 82 74 89 7 66 89 72 62 89 65 59 85 62 57 81 59 54 78 57 52 70 52 46 63 48 40 59 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 92 92 92 92 92 92 92 92 89 92 92 85 92 90 81 92 86 77 89 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 92 89 81 92 85 76 87 80 71 82 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
0.7 Interior 83 83 80 83 83 76 83 83 70 83 80 65 83 7 62 83 73 59 81 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 83 76 62 83 71 58 80 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3 51 39 28
7.20 Interior 83 83 76 83 83 70 83 79 64 83 75 61 83 69 58 80 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 83 69 58 79 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 90 90 84 90 87 79 90 83 75 90 78 68 90 75 64 90 68 61 87 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 90 74 64 90 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 36
27.45 Interior 93 93 91 93 93 86 93 90 81 93 86 7 89 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 89 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
] ) Ba a Speed p
7S 8¢ =3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3§ 23S 5} = IS Roo d Zone
i o 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 70 7 7 63 7 72 59 77 65 55 75 61 52 69 58 49
Exposed 77 7 7 7 7 7 7 7 76 7 7 72 7 7 66 7 7 63 7 7% 60 7 66 55 74 61 51 67 57 47 62 53 41 58 50 51 55 45 48
7.20 Interior 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 74 7 7 64 7 72 59 7 64 55 75 60 52 67 56 48 62 53 43
B Exposed 7 7 7 7 7 7 7 7 71 7 7 65 7 76 62 7 71 59 7 66 56 7% 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 82 83 83 75 83 76 65 83 68 61 83 62 57 80 59 53 76 55 50
Exposed | 83 83 83 83 83 83 83 83 80 83 83 76 83 80 70 83 76 65 83 71 62 83 63 57 80 58 53 74 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 81 87 84 76 84 78 67 79 73 62 73 66 58 65 62 55
Exposed | 87 87 87 87 87 87 87 87 87 87 87 82 87 87 79 87 83 7% 86 80 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
07 Interior 7 7 7 7 7 7 7 7 7 7 7 75 7 7 69 7 7 65 7 7 62 7 69 57 76 63 53 70 58 49 64 54 43 60 51 55 56 47 50
Exposed | 77 7 69 7 7 64 7 7% 60 7 70 57 7 65 55 76 62 52 72 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 7 7 7 7 7 7 7 7 75 7 7 68 7 7 64 7 75 61 7 69 58 7 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
0 c Exposed | 77 7 63 7 74 60 7 67 57 7 63 54 74 60 51 68 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 83 83 83 83 83 83 83 83 82 83 83 78 83 82 74 83 78 68 83 75 64 83 65 59 82 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 83 82 74 83 v 66 83 72 62 83 65 59 83 62 57 81 59 54 78 57 52 70 52 46 63 48 40 58 42 50 55 52 46 57 48 40 48 43 36
27.45 Interior 87 87 87 87 87 87 87 87 87 87 87 85 87 87 81 87 86 7 87 82 73 81 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 87 87 81 87 85 76 87 80 71 82 7 65 78 72 62 5] 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 il 43
07 Interior 7 7 7 7 7 76 7 77 70 7 7 65 7 77 62 77 73 59 77 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 77 76 62 v 71 58 v 66 58 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 7 7 76 7 7 70 7 77 64 7 75 61 77 69 58 77 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 77 69 58 v 64 55 75 60 52 69 57 49 64 58 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 85 85 84 85 85 79 85 83 75 85 78 68 85 75 64 85 68 61 85 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 85 74 64 85 67 60 85 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 30
27.45 Interior 88 88 88 88 88 86 88 88 81 88 86 7 88 82 73 85 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 88 82 73 83 78 66 79 73 62 5] 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 70 75 75 63 75 72 59 75 65 55 75 61 52 69 58 49
o Exposed | 75 75 75 75 75 75 75 75 75 75 75 72 75 75 66 75 75 63 7 7 60 7 66 55 74 61 51 67 57 47 62 53 41 58 50 il 55 45 48
7.20 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 74 75 75 64 75 72 59 75 64 55 75 60 52 67 56 48 62 53 43
B Exposed | 75 75 75 75 75 75 75 75 71 75 75 65 75 75 62 75 71 59 7 66 56 7 60 52 65 56 47 61 52 41 5 48 il 53 43 48 50 38 43
2027 Interior 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79 75 79 76 65 79 68 61 79 62 57 79 59 53 76 55 50
Exposed | 79 79 79 79 79 79 79 79 79 79 79 76 79 79 70 79 76 65 79 71 62 79 63 57 79 58 53 74 54 49 66 Siil 43 62 46 38 58 41 50
27.45 Interior 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 82* 83* 83* 76 81* 78 67 79 73 62 73 66 58 65 62 55
Exposed | 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 79 83* 83* 5] 83* 80* 70 79 74 62 72 65 58 64 60 54 60 57 50 56 53 46 53 50 41
07 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 69 75 75 65 75 75 62 75 69 57 75 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 75 75 69 75 75 64 75 75 60 75 70 57 75 65 58 75 62 52 72 58 50 64 55 43 58 51 52 55 45 49 57 40 43 48 il 38 43 47 33
7.20 Interior 75 75 75 75 75 75 75 75 75 75 75 68 75 75 64 75 75 61 75 69 58 75 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
c Exposed | 75 75 63 75 74 60 75 67 57 75 63 54 74 60 51 68 57 49 64 55 45 56 50 38 54 44 49 51 38 43 46 50 38 41 45 33 il 40 30
20-27 Interior 79 79 79 79 79 79 79 79 79 79 79 78 79 79 74 79 78 68 79 75 64 79 65 59 79 60 54 76 56 51 69 52 46 64 49 40 60 43 51
Exposed | 79 79 74 79 v 66 79 72 62 79 65 59 79 62 57 79 59 54 78 57 52 70 52 46 63 48 40 56 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 83* 81* 83* 83* 77 82* 82* 73 82* 76 64 75 68 59 66 62 55 61 58 52 58 55 49 54 51 43
Exposed | 83* 83* 81* 83* 83* 76 83* 81* 71 82* 7 65 78 72 62 75 67 59 69 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 il 43
0.7 Interior 7 7 7 7 7 76 7 7 70 77 77 65 77 77 62 7 73 59 77 68 56 75 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 77 76 62 v 71 58 v 66 55 76 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 7 7 76 7 7 70 7 77 64 77 75 61 77 69 58 7 64 55 77 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 77 69 58 v 64 55 75 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
20-27 Interior 81 81 81 81 81 79 81 81 75 81 78 68 81 75 64 81 68 61 81 64 58 81 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 81 74 64 81 67 60 81 63 57 81 60 54 78 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 il 43 50 46 38 45 40 34 40 36 30
Interior 88* 88* 88* 88* 88* 84 88* 88* 81 88* 84 77 88* 82 73 83 79 68 81 75 64 74 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
2145 Exposed | 88* 82 73 83 78 66 79 73 62 75 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
0.7 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 63 70 70 59 70 65 55 70 61 52 69 58 49
Exposed | 70 70 70 70 70 70 70 70 70 70 70 70 70 70 66 70 70 63 70 70 60 70 66 55 70 61 51 67 57 47 62 53 41 58 50 il 55 45 48
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 64 70 70 59 70 64 55 70 60 52 67 56 48 62 53 43
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 65 70 70 62 70 70 59 70 66 56 70 60 52 65 56 47 61 52 41 57 48 il 53 43 48 50 38 43
20-27 Interior 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 75* 76* 76* 65 76* 68 61 76* 62 57 75* 59 53 76* 55 50
Exposed | 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 70* 76* 76* 65 76* 71* 62 76* 63 57 76* 58 53 74* 54 49 66 51 43 62 46 38 58 41 50
27.45 Interior 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 68* 73* 73* 62 73* 66* 58 66* 62 55
Exposed | 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 70* 73* 73* 62 72* 65 58 64 60 54 60 57 50 56 53 46 53 50 41
0.7 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 69 70 70 65 70 70 62 70 69 57 70 63 53 70 58 49 64 54 43 60 51 53 56 47 50
Exposed | 70 70 69 70 70 64 70 70 60 70 70 57 70 65 55 70 62 52 70 5 50 64 55 43 5 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 68 70 70 64 70 70 61 70 69 58 70 62 53 69 57 49 62 53 43 58 50 38 55 45 50 52 40 45
) c Exposed | 70 70 63 70 70 60 70 67 57 70 63 54 70 60 51 68 57 49 64 55 45 5 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 30
2027 Interior 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 76* 74* 76* 76* 68 76* 75* 64 76* 65 59 75* 60 54 76* 56 51 69 52 46 64 49 40 60 43 51
Exposed | 76* 76* 74* 76* 76* 66 76* 72* 62 76* 65 59 76* 62 57 76* 59 54 76* 57 52 70* 52 46 63 48 40 5 42 50 55 52 46 52 48 40 48 43 36
27.45 Interior 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 73* 64 73* 68* 59 66* 62 55 61 58 52 58 55 49 54 51 43
Exposed | 73* 73* 73* 73* 73* 73* 73* 73* 71* 73* 73* 65 73* 72* 62 73* 67* 59 69* 63 57 62 58 52 57 54 48 53 50 41 50 46 52 45 40 48 40 51 43
0.7 Interior 73 73 73 73 73 73 73 73 70 73 73 65 73 73 62 73 73 59 73 68 56 73 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 73 73 62 73 71 58 73 66 55 73 62 52 72 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% 51 39 28
7.20 Interior 73 73 73 73 73 70 73 73 64 73 73 61 73 69 58 73 64 55 73 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 73 69 58 73 64 55 73 60 52 69 57 49 64 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 79* 79* 79* 79* 79* 79* 79* 79* 75 79* 78* 68 79* 75 64 79* 68 61 79* 64 58 79* 59 54 75 55 50 67 51 44 62 46 38 58 41 50 55 52 45
Exposed | 79* 74 64 79* 67 60 79* 63 57 79* 60 54 78* 57 52 74 54 49 69 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 30
27.45 Interior 80* 80* 80* 80* 80* 80* 80* 80* 80* 80* 80* 7 80* 80* 74* 79* 79* 68 79* 75* 64 74* 66 59 64 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 80* 80* 73* 80* 78* 66 79* 74* 62 75* 67 59 69 63 57 64 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
40 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




| Tile Replacement |

.:: NIRAC |ASCE7-2| | I | | 301t | |Ss=3.0<1 | 195q.ft| |LANDSCA| |CRoss-5Lc1 | SML | | UAF |
T Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp

SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed p
S : 2 : z = 90 55 100 105 110 115 120 130 140 150 160 170 180
5 3 246 o - c Roo d Zone
i o 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 59 64 64 55 64 61 52 64 58 49
Exposed | 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 60 64 64 55 64 61 51 64 57 47 62 53 41 58 50 51 55) 45 48
720 Interior 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 64 65 65 59 65 64 55 65 60 52 65 56 48 62 53 43
B Exposed | 65 65 65 65 65 65 65 65 65 65 65 65 65 65 62 65 65 59 65 65 56 65 60 52 65 56 47 61 52 41 57 48 51 53 43 48 50 38 43
20-27 Interior 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 65* 66* 66* 61* 66* 62* 57 66* 59 53 66* 55 50
Exposed | 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 65* 66* 66* 62* 66* 63* 57 66* 58 53 66* 54 49 66* 51 43 62* 46 38 58 41 50
27.45 Interior 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 58* 62* 62* 55
Exposed | 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 58* 62* 61* 54 60* 57* 50 56* 53 46 53 50 41
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 62 64 64 57 64 63 53 64 58 49 64 54 43 60 51 55 56 47 50
Exposed | 64 64 64 64 64 64 64 64 60 64 64 57 64 64 55) 64 62 52 64 59 50 64 55 43 59 51 52 55 45 49 52 40 43 48 51 38 43 47 33
720 Interior 65 65 65 65 65 65 65 65 65 65 65 65 65 65 64 65 65 61 65 65 58 65 62 53 65 57 49 62 53 43 58 50 38 55 45 50 52 40 45
60 c Expo_sed 65 65 63 65 65 60 65 65 57 65 63 54 65 60 51 65 57 49 64 55 45 59 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 36
20-27 Interior 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 66* 64* 66* 65* 59 66* 60* 54 66* 56 51 66* 52 46 64* 49 40 60* 43 51
Exposed | 66* 66* 66* 66* 66* 66* 66* 66* 62* 66* 65* 59 66* 62* 57 66* 59 54 66* 57 52 66* 52 46 63* 48 40 58 42 50 55 52 46 57 48 40 48 43 36
27.45 Interior 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 60* 62* 62* 55 61* 58* 52 58* 55 49 54 51 43
Exposed | 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 59* 62* 62* 57* 62* 59* 52 57* 54 48 53 50 41 50 46 52 45 40 48 40 il 43
07 Interior 68 68 68 68 68 68 68 68 68 68 68 65 68 68 62 68 68 59 68 68 56 68 62 52 68 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 68 68 62 68 68 58 68 66 58 68 62 52 68 59 50 67 57 47 64 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 68 68 68 68 68 68 68 68 64 68 68 61 68 68 58 68 64 55 68 62 53 67 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 68 68 58 68 64 55 68 60 52 68 57 49 64 58 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 72* 72* 72* 72* 72* 72* 72* 72" 72" 72" 72" 68* 72" 72" 64 72" 68* 61 72" 64 58 72" 59 54 72" 55 50 67* 51 44 62 46 38 58 41 50 55 52 45
Exposed | 72* 72* 64 72* 67* 60 72* 63 57 72* 60 54 72* 57 52 72* 54 49 69* 52 46 62 47 39 58 40 49 54 51 43 50 46 38 45 40 34 40 36 30
27.45 Interior 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 68* 64* 68* 66* 59 64* 61 54 60 57 51 56 53 46 53 50 41 50 45 51
Exposed | 68* 68* 68* 68* 68* 66* 68* 68* 63* 68* 67* 59 68* 64* 57 64* 61 54 61 58 52 56 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
07 Interior 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 59 60 60 55 60 60 52 60 58 49
Exposed | 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 55 60 60 51 60 57 47 60 53 41 58 50 il 55 45 48
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 59 63* 63* 55 63* 60 52 63* 56 48 62* 53 43
B Exposed | 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 62* 63* 63* 59 63* 63* 56 63* 60 52 63* 56 47 60 52 41 5 48 il 53 43 48 50 38 43
2027 Interior 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 53* 57* 55* 50
Exposed | 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 53* 57* 54* 49 57* Siil 43 57* 46 38 57* 41 50
27.45 Interior 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54*
Exposed | 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 50* 54* 53* 46 53* 50* 41
07 Interior 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 57 60 60 53 60 58 49 60 54 43 60 51 53 56 47 50
Exposed | 60 60 60 60 60 60 60 60 60 60 60 57 60 60 58 60 60 52 60 58 50 60 55 43 58 51 52 55 45 49 57 40 43 48 il 38 43 47 33
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 60 63* 63* 58 63* 62* 53 63* 57 49 62* 53 43 58 50 38 55 45 50 52 40 45
0 c Exposed | 63* 63* 63* 63* 63* 60 63* 63* 57 63* 63* 54 63* 60 51 63* 57 49 63* 55 45 56 50 38 54 44 49 51 38 43 46 50 38 41 45 33 il 40 30
20-27 Interior 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 54* 57* 56* 51 57* 52* 46 57* 49 40 57* 43 51
Exposed | 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 57* 54* 57* 57* 52* 57* 52* 46 57* 48 40 57* 42 50 55* 52 46 52* 48 40 48 43 36
27.45 Interior 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 52* 54* 54* 49* 54* 52* 43
Exposed | 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 52* 54* 54* 48 53* 50* 41 50* 46 52 45 40 48 40 il 43
0.7 Interior 63 63 63 63 63 63 63 63 63 63 63 63 63 63 62 63 63 59 63 63 56 63 62 52 63 57 47 62 53 41 58 50 51 55 45 48 51 40 42
Exposed | 63 63 62 63 63 58 63 63 55 63 62 52 63 59 50 63 57 47 63 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% il 39 28
7.20 Interior 63 63 63 63 63 63 63 63 63 63 63 61 63 63 58 63 63 55 63 62 53 63 57 49 61 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 63 63 58 63 63 55 63 60 52 63 57 49 63 55 45 61 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
20-27 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 61* 63* 63* 58* 63* 59* 54 63* 55 50 63* 51 44 62* 46 38 58* 41 50 55 52 45
Exposed | 63* 63* 63* 63* 63* 60* 63* 63* 57* 63* 60* 54 63* 57* 52 63* 54 49 63* 52 46 62* 47 39 58* 40 49 54 il 43 50 46 38 45 40 34 40 36 30
27.45 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 54* 59* 57* 51 56* 53 46 53 50 41 50 45 51
Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 57* 59* 59* 54* 59* 58* 52 56* 53 46 52 49 40 49 44 50 42 38 46 52 50 40 50 45 36
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 52 56 56 49
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 51 56 56 47 56 53 41 56 50 il 55 45 48
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 55* 59* 59* 52 59* 56* 48 59* 53 43
B Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 56* 59* 59* 52 59* 56* 47 59* 52 41 57* 48 il 53 43 48 50 38 43
20-27 Interior 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50*
Exposed | 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 49* 50* 50* 43 50* 46* 38 50* 41 50
27.45 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48*
Exposed | 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 46* 48* 48* 41
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 53 56 56 49 56 54 43 56 51 53 56 47 50
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 52 56 56 50 56 55 43 56 51 52 55 45 49 52 40 43 48 51 38 43 47 33
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 58* 59* 59* 53 59* 57* 49 59* 53 43 58* 50 38 55* 45 50 52 40 45
80 c Expo_sed 59* 59* 59* 59* 59* 59* 59* 59* 57* 59* 59* 54 59* 59* 51 59* 57* 49 59* 55* 45 59* 50 38 54 44 49 51 38 43 46 50 38 41 45 33 51 40 30
2027 Interior 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 46* 50* 49* 40 50* 43 51
Exposed | 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 50* 46* 50* 48* 40 50* 42 50 50* 52 46 50* 48 40 48* 43 36
27.45 Interior 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 43
Exposed | 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 48* 41 48* 46* 52 45* 40 48 40 51 43
0.7 Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 56 59 59 52 59 57 47 59 53 41 58 50 51 55 45 48 51 40 42
Exposed | 59 59 59 59 59 58 59 59 55 59 59 52 59 59 50 59 57 47 5 54 43 58 50 52 54 44 47 50 53 41 45 49 36 40 44 3% 51 39 28
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 61* 63* 63* 58 63* 63* 55 63* 62* 53 63* 57 49 61* 52 42 57 49 52 53 43 48 50 53 42 46 50 38
D Exposed | 63* 63* 58 63* 63* 55 63* 59 52 63* 57 49 63* 55 45 61* 52 41 58 50 53 54 43 48 50 52 42 44 48 36 38 42 32 50 37 28 45 33 25
2027 Interior 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 54* 56* 55* 50* 56* 51* 44 56* 46 38 56* 41 50 55* 52 45
Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 54* 56* 56* 52* 56* 54* 49 56* 52* 46 56* 47 39 56* 40 49 54* 51 43 50* 46 38 45 40 34 40 36 30
27.45 Interior 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 51* 53* 53* 46 53* 50* 41 50* 45 51
Exposed | 53* 53% 53% 53% 53% 53% 53% 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 52* 53* 53* 46 52* 50* 40 49* 44 50 42 38 46 52 50 40 50 45 36

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

=§:UN|RAC® |ASCE7-2| | I | | 301t | |Ss=3.0(1 | 195q.ft| |LANDSCA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

o ba a peed p
> 25 g 90 95 100 105 110 115 120 130 140 150 160 170 180
3 8 S - g RoO one
i 8 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
o Interior | 53 = 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52 53 53 49
Exposed | 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 51 53 53 47 53 53 41 53 50 [I51 53 45
- Interior | 54*  54*  54*  54* 54*  54* 54 54* 54* 54 B54*  54* 54 54*  54* 54  54*  54*  54*  54* 54+ 54  54* 54+  54*  54* 54+  54%  54* 54+  54%  54* 52+ 545  54* 48  54* 53¢ 43
B Exposed | 54* 54¢ 54 54* 54* 54 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54+ 54* B4* 54+ 54*  B4* 52 54* 54* 47 54 52* 41 54+ 48 |51 53 43 |48 50 38
o Interior | 45*  45%  45¢ 45  45*  45¢ 45  45*  45* 45+  45*  45¢ 45 45 45* 45  45*  45* 45  45*  45* | 45%  45* 45+  45%  45* 45 | 45%  45* 45+  45%  45% 45  45%  45% 45  45%  45% 45
Exposed | 45%  45¢  45*  45%  45¢ 45  45%  45¢ 45  45%  45¢ 45+  45*  45% 45  45*  45¢  45*  45*  45¢  45*  45*  45¢  45*  45% 45+  45*  45% 45+  45*  45% 45+ 43"  45¢ 45+ 38 45¢ 41
o Interior | 43* | 43* 43¢ 43 43" 43¢ 43 43" 43¢ 43 43" 43¢ 43 43" 43+ 43" 43 43+ 43" 43" 43+ | 43*  43* 43+ 43*  43* 43+ | 43*  43* 43+ 43" 43* 43+ 43*  43* 43+ 43* 43¢ 43+
Exposed | 43* 43¢  43*  43* 43¢ 43" 43" 43¢  43*  43* 43¢ 43" 43" 43¢  43*  43* 43+  43*  43* 43+ 43"  43* 43+  43*  43* 43+ 43" 43¢ 41*
7 interior | 53 = 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53
Exposed | 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52 53 53 50 53 53 43 53 51 [1520 53
- Interior | 54* = 54* = 54*  54*  54*  54* 54 b54*  54* 54 54* 54+ 54  54* 54+ 54 54* 54+ 54  54* 54  54*  54* 53+  54x  B4* 49 54*
90 c Exposed | 54*  54* 54 54* 54* 54* 54* 54* 54* 54* 54* 54+ 54 54* 51* 54* 54*  49* 54 54+ 45 54 50+ 38 54 44 [ 49 51*
o Interior | 45%  45%  45¢ 45  45*  45¢ 45  45*  45* 45 45 45* | 45%  45* 45+ | 45%  45* 45  45%  45% 45  45%  45% 45  45%  45*  45*  45*
Exposed | 45*  45%  45% 45+  45%  45*  45%  45% 45  45*  45* 45+  45*  45* 45+ 45%  45% 45+ 45%  45%  45*  45%  45*  45¢  45% 45+ 40 45+
- Interior | 43* | 43* 43¢ | 43*  43*  43* 43" 43" 43¢ 43" 43" 43+ 43"  43* 43+ | 43" 43* 43+ 43*  43* 43+ 43*  43* 43+ 43* 43¢ 43 43~ 43+
Exposed | 43*  43*  43*  43*  43*  43* 43t  43*  43*  43*  43* 43  43*  43* 43  43*  43* 43+  43*  43* 43+ 43*  43* 43t 43*  43* 43¢ 43*
7 Interior | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 52 56 56 47 56
Exposed | 56 56 56 56 56 56 56 56 55 56 56 52 56 56 50 56 56 47 56 54 43 56 50 | 52 54 44 | 47 50
- Interior | 59* = 59* = 59* = 59+  59* 59+ 59  59*  5Q* 59  5Q*  5Q* 59  5Q* 58+ 59  5Q* 55+ 59 59 53  5gx 57% 49 59 52 42  57*
D Exposed | 59*  59*  58% 59* 59* 55* 59* 59%* 52  59* 57 49 59 55* 45 59* 52 41 58 50 | 53 54 43 | 48 50 | 52 | 42 44
o Interior | 50* = 50* = 50* = 50 50* = 50* 50 50 50* 50 50 50* 50 50* 50* = 50% 50* 50* 50% 50* 50* 50% 50* 50* 50% 50* 50*  50*
Exposed | 50 50* 50 50 50* 50+ 50 50* 50+ 50 50* 50+ 50 50* 50 50 50+ 49* 50 50+ 46* 50 47* 39 50 40 | 49 50*
o Interior | 47*  47%  47* | 47*  47*  4T* 47 4T*  4T* 47 4T 4T* 47 4T*  4T* | 4T 4T* 4T 4T+ AT* 4T 4T%  AT* AT 4T%  AT*  4AT*  4T*
Exposed | 47*  47* 4T+ AT*  AT*  AT* AT*  AT* 4T* AT*  AT* AT AT*  AT* AT* AT* AT* A7 AT* 4T* AT AT* 4T* 46*  AT* 47* 40 AT*
7 interior | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 5L 51 51 51 51 51 51 51 51 51 51 51 51 49
Exposed | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51
- Interior | 49* | 49*  49* | 49*  49*  49*  49*  49*  49*  49* 49" 49+  49* 49"  49*  49*  49*  49*  49*  49*  49* | 49*  49*  49*  49*  49*  49* | 49%  49*  49*  49*  49*  49*  49%  49* 48  49*  49* 43
B Exposed | 49%  49¢ 49  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49* 49+ 47  49* 49+ 41 49 48+ [ 51 49 43 | 48 49¢ 38
o Interior | 41* | 41*  41* | 41*  41*  41* 41 41*  41* 41 41*  41* 41 41*  41* | 41 41*  41* | 41 41*  41* | 41*  41*  41*  41*  41* 41 41*  41* 41+ 41%  41* 41 41%  41* 41 41%  41* 4L
Exposed | 41*  41*  41*  41*  41*  41*  41* 4% 41*  41*  41* 41 41* 41*  41*  41F 41* 41* 41F 41* 41* 41% 41 41* 41% 41 41* 41* 41 41F 41% 41% 41F 41* 41* 38 41 41
o ll_:n!eriord 58+  58* 58 58+  58* 58 58+ 58 58 58+ 58 58 58+ 58 58 58 58 58 58 58 58 58 58 58 58+  58* 58 58  58* 58 58" 58 58 58 58 58  58%
XpOsel
7 Interior | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 5L 51 51 51 51 51 5 51 49 51 51 43 51 51 51 47
Exposed | 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 50 51 51 43 51 51 | 52 51 45 49 51 40 | 43 48 | 51 | 88 43 | 47
= Interior | 49* | 49%  49* | 49*  49*  49* | 49*  49*  49*  49* 49"  49*  49* 49"  49* | 49*  49*  49* | 49* 49"  49* | 49*  49*  49*  49*  49*  49*  49*  49* 43 49 49* 38  49% 45* | B0 49* 40
00 c Exposed | 49*  49*  49*  49*  49*  49* 49  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  49*  45%  49* 49 38 49+ 44 | 49 49~ 38 43 46* | 50 | 38 41 | 45 | 83 | 51 | 40
o Interior | 41*  41*  41* 41  41*  41*  41*  41*  41* 41 41*  41* 41 41*  41* | 41 41*  41* 4% 41*  41* 4% 41* 41 41*  41*  41*  41%  41% 41 41%  41* 41 41%  41*  40*  41*  41*
Exposed | 41*  41*  41*  41*  41*  41*  41*  41*  41*  41*  41F 41%  41%  41* A1 41 41 4% 41* 41* 41* 41 41%  41%  41*  41*  40*  41*  41* 50 41* | 52 | 46 41* | 48 | 40 41* | 43
- ll_:nteriord 58+  58* 58 58+  58* 58* 58+  58% 58 58+  58% 58 58+  58% 58 58+ 58 58 58+ 58 58 58+ 58 58  58* 5% 58 58+  58* 58 58+  5g* 58 58 58 58  58%
XpOse
o7 interior | 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52 53 53 47 53 53 41 53
Exposed | 53 53 53 53 53 53 53 53 53 53 53 52 53 53 50 53 53 47 53 53 43 53 50 | 52 53 44 | 47 50 | 53 41 45
= Interior | 54* = 54*  54*  54*  54*  54*  54*  54*  54*  54*  54*  54*  54*  54* 54+ | 54*  54* 54+  54%  54* 53+ 54%  B4* 49+ 54*  5* 42 54* 53+
D Exposed | 54*  54*  54*  54*  54* 54*  54*  54*  52*  54*  54*  49*  54*  54* 45  54* 52* 41  54* 50* | 53 54 43 | 48 50* | 52 | 42 44 38
o Interior | 45*  45%  45¢  45*  45*  45*  45%  45*  45*  45%  45*  45* | 45%  45*  45* | 45%  45* 45+  45%  45% 45+  45%  45% 45 45%  45* 45 45* 45+
Exposed | 45%  45¢ 45+  45*  45¢ 45+  45*  45¢ 45+  45%  45¢ 45  45%  45¢  45%  45% 45+  45%  45% 45+  45%  45¢ 45+ 39  45¢ 40 | 49 45* 45+
- Interior | 43* | 43* 43¢ | 43*  43*  43* 43" 43" 43+ 43" 43" 43+ 43"  43* 43+ | 43*  43* 43+ 43*  43* 43+ 43*  43* 43+ 43* 43¢ 43 43~ 43+
Exposed | 43* 43¢ 43  43* 43¢ 43" 43" 43¢  43* 43" 43¢ 43" 43" 43¢ 43"  43* 43+  43*  43* 43+ 43"  43* 43+ 43" 43¢ 43+ 40* 43¢ 43+

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

===UNIRAC® |ASCE7-2| | I | | 301t | |Ss=3.0(1 | 233q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roof Wind Zone
i a 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
07 Interior 78 78 78 78 78 78 78 78 74 78 78 69 78 78 65 78 75 61 78 71 58 77 63 52

Exposed | 78 78 65 78 74 60 78 69 56 78 64 52 74 60 49 70 57 43 66 54 38 59 49 31
Interior 78 78 78 78 78 76 78 78 71 78 78 66 78 75 61 78 71 58 78 67 54 74 59 48
B Exposed | 78 75 61 78 70 57 78 65 53 75) 60 49 70 56 42 66 53 35 62 50 32 55 38 27
Interior 79 79 79 79 79 79 79 79 79 79 79 75 79 78 71 79 75 66 79 71 62 79 63 55

Ea Exposed | 79 78 70 79 74 65 79 69 60 79 64 56 79 60 53 v 56 49 73 53 43 66 44 33

27.45 Interior 79 79 79 79 79 79 79 79 79 79 79 79 79 79 7 79 79 73 79 7 69 78 71 62

Exposed | 79 79 7 79 79 72 79 76 67 79 72 62 75) 67 59 7L 63 55) 67 60 52 59 54 43

07 Interior 78 78 67 78 76 62 78 71 58 78 67 54 76 63 51 73 59 47 68 56 41 61 50 33
Exposed | 76 62 51 71 58 45 67 54 38 62 51 34 59 47 31 55) 41 28 52 36 25 45 30

720 Interior 78 7 64 78 72 59 78 67 55 7 62 51 73 58 46 69 55 39 64 52 34 57 42 29

c Exposed | 73 58 46 67 54 37 62 50 33 58 44 30 54 37 27 51 33 25 47 30 22 35 26
20-27 Interior 79 79 73 79 76 68 79 71 63 79 66 58 79 62 55 78 58 51 76 55 47 68 49 35
Exposed | 79 62 54 78 57 50 74 53 44 69 50 36 65 43 33 61 36 30 57 33 27 52 28 23
Interior 79 79 78 79 79 75 79 78 69 79 75 65 7 70 61 74 66 57 69 62 54 62 56 48
Exposed | 77 70 61 73 65 56 67 60 52 63 56 49 58 53 42 55 50 36 52 45 33 42 35 28
07 Interior 78 73 59 78 68 55 7 63 52 73 59 48 68 56 41 64 53 35 61 50 32 55 40 27

Exposed | 68 56 41 63 52 35 59 49 31 56 42 28 52 36 25 49 33 23 44 30 82 35 25

27-45

- Interior | 78 69 56 78 64 52 74 59 48 69 55 40 64 52 34 60 48 31 57 41 29 51 33 24
D Exposed | 64 52 34 59 46 30 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 79 73 64 79 68 59 79 63 55 79 58 51 76 55 47 7L 51 40 67 48 35 60 35 29
Exposed | 75 55 47 70 51 38 65 44 33 61l 37 30 57 33 27 54 30 25 51 27 23 42 23 [29

o interior | 79 79 71 79 75 66 78 71 61 74 66 57 69 62 54 65 58 51 6L 55 46 54 50 35
Exposed | 69 62 54 64 57 50 59 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

7 interior | 72 72 72 72 72 72 72 72 72 72 72 69 72 72 65 72 72 6L 72 71 58 72 63 52
Exposed | 72 72 65 72 72 60 72 69 56 72 64 52 72 60 49 70 57 43 66 54 38 59 49 31

- interior | 72 72 72 72 72 72 72 72 71 72 72 6 72 72 61 72 71 58 72 67 54 72 59 48

B Exposed | 72 72 6L 72 70 57 72 65 53 72 60 49 70 56 42 66 53 35 62 50 32 55 38 27
o Interior | 76 76 76 76 76 76 76 76 76 76 76 75 76 76 71 76 75 66 76 71 62 76 63 55
Exposed | 76 76 70 76 74 65 76 69 60 76 64 56 76 60 53 76 56 49 73 53 43 66 44 33

o interior | 78 78 78 78 78 78 78 78 78 78 78 78 78 78 77 78 78 73 78 77 69 78 71 62

Exposed | 78 78 s 78 78 72 78 76 67 78 72 62 75 67 59 71 63 58 67 60 52 58 54 43
07 Interior 72 72 67 72 72 62 72 71 58 72 67 54 72 63 51 72 59 47 68 56 41 61 50 33
Exposed | 72 62 51 71 58 45 67 54 38 62 51 34 59 47 31 58 41 28 52 36 25 45 30 32
Interior 72 72 64 72 72 59 72 67 55 72 62 51 72 58 46 69 55 39 64 52 34 57 42 29
0 c Exposed | 72 58 46 67 54 37 62 50 33 58 44 30 54 37 27 51 33 25 47 30 22 35 26
20-27 Interior 76 76 73 76 76 68 76 71 63 76 66 58 76 62 55 76 58 51 76 55 47 68 49 35
Exposed | 76 62 54 76 57 50 74 53 44 69 50 36 65 43 33 61 36 30 57 33 27 52 28 23
Interior 78 78 78 78 78 75 78 78 69 78 75 65 77 70 61 74 66 57 69 62 54 62 56 48
Exposed | 77 70 61 73 65 56 67 60 52 63 56 49 58 53 42 55 50 36 52 45 33 42 35 28
07 Interior 72 72 59 72 68 55 72 63 52 72 59 48 68 56 41 64 53 35 61 50 32 55 40 27
Exposed | 68 56 41 63 52 35 59 49 31 56 42 28 52 36 25 49 33 23 44 30 32 35 25

27-45

= Interior | 72 69 56 72 64 52 72 59 48 69 55 40 64 52 34 60 48 31 57 41 29 51 33 24
D Exposed | 64 52 34 59 46 3 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 77 73 64 77 68 59 77 63 55 77 58 51 76 55 47 7L 51 40 67 48 35 60 35 29
Exposed | 75 55 47 70 51 38 65 44 33 61l 37 30 57 33 27 54 30 25 51 27 23 42 23 [29

- Interior | 79 79 71 79 75 66 78 71 61 74 66 57 69 62 54 65 58 51 6L 55 46 54 50 35
Exposed | 69 62 54 64 57 50 59 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

o7 interior | 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 6L 62 62 58 62 62 52
Exposed | 62 62 62 62 62 60 62 62 56 62 62 52 62 60 49 62 57 43 62 54 38 50 49 31

= Interior | 62 62 62 62 62 62 62 62 62 62 62 62 62 62 61 62 62 58 62 62 54 62 59 48

B Exposed | 62 62 61 62 62 57 62 62 53 62 60 49 62 56 42 62 53 35 62 50 32 55 38 27
o Interior | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 66 69 69 62 69 63 55
Exposed | 69 69 69 69 69 65 69 69 60 69 64 56 69 60 53 69 56 49 69 53 43 66 44 33

- Interior | 72% | 72% 72+ 72+ | 72% T2+ | 72+ | 72% T2+ 72+ 72¢ T2+ | 72+ 7% T2+ | 72%  72¢ 72+ 2% 72¢ 69+  72% T1* 62

Exposed | 72*  72* 72x  72* 72*  72*  72*  72* 67 72x T2+ 62 72* 67 59 71* 63 55 67 60 52 =) 54 43
07 Interior 62 62 62 62 62 62 62 62 58 62 62 54 62 62 51 62 59 47 62 56 41 61 50 33
Exposed | 62 62 51 62 58 45 62 54 38 62 51 34 59 47 31 55 41 28 52 36 25 45 30 32
Interior 62 62 62 62 62 59 62 62 55 62 62 51 62 58 46 62 55 39 62 52 34 57 42 29
0 c Exposed | 62 58 46 62 54 37 62 50 33 58 44 30 54 37 27 51 33 25 47 30 22 35 26
Interior 69 69 69 69 69 68 69 69 63 69 66 58 69 62 55 69 58 51 69 55 47 68 49 35
Exposed | 69 62 54 69 57 50 69 53 44 69 50 36 65 43 33 61 36 30 57 33 27 52 28 23
Interior 72% 72 2% 72 72%  72x 72 72% 0% 72* 72 65 72*  T70* 61 72* 66 57 70* 62 54 62 56 48
Exposed | 72*  70* 61 72* 65 56 67 60 52 63 56 49 58 53 42 55 50 36 52 45 33 42 35 28
0.7 Interior 62 62 59 62 62 55 62 62 52 62 59 48 62 56 41 62 53 35 61 50 32 55 40 27
Exposed | 62 56 41 62 52 35 59 49 31 56 42 28 52 36 25 49 33 23 44 30 32 35 25

. Interior 62 62 56 62 62 52 62 59 48 62 55 40 62 52 34 60 48 31 57 41 29 51 33 24 3 33 271 32 24
D Exposed | 62 52 34 50 46 30 55 38 27 51 33 25 47 30 22 40 28 (31 35 25 [ 28 29 | 32 | 24 -------------
- Interior [ 70 70 64 70 68 59 70 63 55 70 58 51 70 55 47 70 51 40 67 48 35 60 35 29
Exposed | 70 55 47 70 51 38 65 44 33 61 37 30 57 33 27 54 3 25 51 27 23 42 23 [ 29 -- -- 23 ----
- Interior | 75¢ 75+ 71 75¢* 75+ 66 75+ 71 61 75* 66 57 69 62 54 65 58 51 6l 55 46 54 50 35 33 26 29 23 28 25 30 25 22
Exposed | 69 62 54 64 57 50 59 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp "Attachment

=§=UNIRAC® |ASCE7-2| | I | | 301t | |Ss=3.0(1 | 233q.ft| |PORTRA| |CRoss-5Lc1 | SML | | UAF | | TiIeRepIacementl SPAN TABL

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)

[} ba a peed p
S 88 It 90 95 100 105 110 115 120 130 140 150 160 170 180
s 8 g g Roof Wind Zone
i Q 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
07 Interior 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 52

Exposed | 55 55 55 55 55 55 55 55 55 55) 55) 52 55) 55) 49 55) 55) 43 55 54 38 55 49 31
Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 54 56 56 48
B Exposed | 56 56 56 56 56 56 56 56 53 56 56 49 56 56 42 56 53 35 56 50 32 55 38 27
Interior 61*  61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61 61*  55*

Ea Exposed | 61*  61* 61* 61* 61* 61* 61* 61* 60* 61* 61* 56* 61*  60* 53 61*  56* 49 61* 53 43 61* 44 33
27.45 Interior 56*  56*  56*  56*  56* 56* = 56* 56* 56* 56* 56* 56* 56* 56* 56* 56 56* 56* 56* 56* 56* 56* 56*  56*
Exposed | 56* 56* 56* 56* 56* 56* 56 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 55+ 56* 56* 52¢ 56*  54* 43

07 Interior 55 55 55 55 55 55 55 55 55 55 55 54 55 55 51 55 55 47 55 55 41 55 50 33

Exposed | 55 55 51 55 55 45 55 54 38 55) 51 34 55) 47 31 55) 41 28 52 36 25 45 30
720 Interior 56 56 56 56 56 56 56 56 55 56 56 51 56 56 46 56 55 39 56 52 34 56 42 29

c Exposed | 56 56 46 56 54 37 56 50 33 56 44 30 54 37 27 51 33 25 47 30 22 35 26
20-27 Interior 61*  61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 58  61* 61* 55  Bl* 58 51 61*  55* 47 61* 49 35
Exposed | 61*  61* 54 61*  57* 50 61* 53 44 61* 50 36 61* 43 33 61* 36 30 57* 33 27 52 28 23
Interior 56*  56*  56*  56* = 56*  56*  56* 56*  56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56*  56* 54*  56* = 56* 48
Exposed | 56*  56* 56* 56* 56* 56* 56 56* 52¢ 56*  56* 49 56*  53* 42 55* 50 36 52* 45 33 42 35 28
07 Interior 55 55 55 55 55 55 55 55 52 55 55 48 55 55 41 55 53 35 55 50 32 55 40 27

Exposed | 55 55 41 55 52 35 55 49 31 55 42 28 52 36 25 49 33 23 44 30 82 35 25

27-45

- Interior | 56 56 56 56 56 52 56 56 48 56 55 40 56 52 34 56 48 31 56 41 29 51 33 24

D Exposed | 56 52 34 56 46 30 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 66*  66*  64* 66 66* 59 66 63 55 66+ 58 51 66+ 55 47 66 51 40 66 48 35 60" 35 29
Exposed | 66* 55 47 66+ 51 38 65 44 33 61* 37 30 57 33 27 54 30 25 51 27 23 42 23 [29

o Interior | 61* = 61* = 61*  61*  61* 61* 61* 61* 61* 61* 61* 57* 61* 6l1* 54 61* 58 51  61* 55+ 46 55+ 50 35
Exposed | 61* 61* 54 61* 57 50 59* 54 43 55 50 36 52 45 33 48 39 30 41 34 27 32 29 23

7 interior | 53 ~ 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 52
Exposed | 53 53 53 53 53 53 53 53 53 53 53 52 53 53 49 53 53 43 53 53 38 53 49 31

- Interior | 56*  56*  56*  56* 56* 56*  56*  56* 56*  56* 56* 56* = 56% 56* 56 = 56% 56* 56*  56% 56* 54*  56%  56* 48

B Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 53* 56* 56* 49  56* 56 42 56 53* 35 56+ 50 32 55 38 27
o Interior | 47* | 47%  47* | 47*  4T*  4T* 47 4T*  4T* 47 4T*  4T* | 47 4T* 4T | 4T*  AT* AT 4T%  AT* AT 4T%  AT* 4T
Exposed | 47*  47*  4T*  4A7*  AT* 4T AT* AT AT AT* AT AT* AT* 4T* AT* ATF 4T* 4T* ATF 47 43* AT 44 33

o Interior | 44* | 44* | 44* | 44*  44* A4 44* 44 A4 A4 44 44 A4 44 44 44 A4 A4 44 A4 A4 44 A4 aa

Exposed | 44*  44*  A4* 44 A4 A4x A4 AAr A4 A4 A4F A4 A4r A4 A4 A4x A4 A4r A4 A4 A4x A4 A4r 43
07 Interior 53 53 53 53 53 53 53 53 53 53 53 53 53 53 51 53 53 47 53 53 41 53 50 33
Exposed | 53 53 51 53 53 45 53 53 38 53 51 34 53 47 31 53 41 28 52 36 25 45 30 32
Interior 56* 56  56* = 56* = 56* 56* = 56*  56* 55*  56* = 56* 51 56*  56* 46 56*  55* 39 56*  52* 34 56* 42 29
40 c Exposed | 56*  56* 46 56*  54* 37 56* 50 33 56* 44 30 54* 37 27 51 33 25 47 30 22 35 26
20-27 Interior A7* AT* AT AT* AT* AT* AT* AT+ AT* AT* AT* AT* AT AT* AT AT* AT* AT AT* AT AT* AT 4T7* 35
Exposed | 47*  A47*  A7* AT AT7* AT* AT7* AT* A4% ATF AT 36 47*  43* 33 47* 36 30 47+ 33 27 47+ 28 23
Interior 44*  44% A4 A4% A4 A4% A4 A4 44% A4 A4% A4 A4 44 A4 44 A4 A4% A4 A4 44 A4 44 A4
Exposed | 44*  44*  A4*  44r A4 A4F A4 AN A4x A4 A4r A4 A A4 42r A4r a4 36 44* 44> 33 42* 35 28
07 Interior 55 55 55 55 55 55 55 55 52 55 55 48 55 55 41 55 53 35 55 50 32 55 40 27
Exposed | 55 55 41 55 52 35 55 49 31 55 42 28 52 36 25 49 33 23 44 30 32 35 25

27-45

= Interior | 57 57 56 57+ 57+ 52 57+ 57+ 48 57+ 55 40 57+ 52 34 57+ 48 31 57 41 29 51 33 24

D Exposed | 57+ 52 34 57+ 46 30 55 38 27 51 33 25 47 30 22 40 28 | 8 35 25 28 29 | 32 | 24
o Interior | 52*  52* B2+  52%  Bp* B2+ 5% Bk B2+ | 5pr Gk Gl | 5% | Bp* 47+ | 5%  51* 40  52% 48 35 52 35 29
Exposed | 52+ 52¢ 47+ 52+ 51* 38 52 44 33 52 37 30 52 33 27 52 30 25 51 27 23 42 23 [129

- Interior | 48*  48* 48  48*  48* 48  48* 48" 48  48*  48* 48 | 48*  48* 48 | 48*  48* 48  48* 48 47  4g* 48" 35
Exposed | 48*  48*  48*  48* 48+ 48* 48* 48 43 48 48+ 36 48 45+ 33 48* 39 30 41 34 27 32 29 23

- Interior | 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49
Exposed | 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 43 49 49 38 49 49 31

= Interior | 47* | 47%  47* | 47*  47*  4T* 47 4T 4T* 47 4T*  4T* | 4T+ 4T* 4T 4T*  AT* AT 4T%  AT* 4T 4T% AT* 4T+

B Exposed | 47%  47¢ 47+ 47 A7T* 47+ 47 A7T* 47+ 47 AT* 47+ 47T 47* 42 47 47* 35 47 47* 32 47 38 27
o Interior | 39*  39* 39+ 39+ 39* 39+ 39+ 39 39+ 39+ 39 39* 39 30¢ 39+ 39 30+ 39+ 39% 30¢ 39+ 39% 39¢ 39
Exposed | 39* 39¢ 39~ 39 39+ 39+ 39 39+ 39~ 39 39+ 39+ 390 39+ 39+ 390 39* 39+ 39 39r 39+ 39¢ 39+ 33

- Interior | 37*  37¢  37¢ 37 37+ 37+ 37 37 37+ 37 37+ 37+ 37 37+ 37+ 37+ 37+ 37+ 37 37k 37+ 37+ 3¢ 37

Exposed | 37 37* 37+ 37 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37 37 37+ 37+ 37 37* 37+ 37 37 37+
g interior | 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49 47 49 49 41 49 49 33
Exposed | 49 49 49 49 49 45 49 49 38 49 49 34 49 47 31 49 41 28 49 36 25 45 30 [ 32
Interior | 47*  47%  47* | 47*  47*  AT* 47+ 4T*  4AT* 47+ 4T*  47* | 47+ 4T*  46* 47+ 4T* 39 47+ 4T* 34 47 42 29
0 c Exposed | 47  47* 46 47 47* 37 47 47 33 47 44 30 47 37 27 47+ 33 25 47+ 30 22 35 26
Interior | 39*  39%  39* 39+ 39 39+ 39+ 39 39+ 39+ 39 39+ 39 30 39+ 39 39+ 39+ 39% 30+ 39+ 39 39¢ 35
Exposed | 39* 39¢ 39~ 39 39*+ 39+ 39 39+ 39+ 39 39+ 36+ 39 39+ 33 39+ 36* 30 39+ 33 27 39+ 28 23
Interior | 37*  37%  37¢ 37 37+ 37+ 37+ 37 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37+ 37 37k 37+ 37+ 3¢ 37
Exposed | 37 37*+ 37+ 37 37+ 37~ 37 37+ 37~ 37 37+ 37+ 37 37+ 37 37+ 37+ 36+ 37+ 37* 33 3% 35+ 28
g interior | 51 51 51 51 51 51 51 51 51 51 51 48 51 51 41 51 51 35 51 50 32 51 40 27
Exposed | 51 51 41 51 51 35 51 49 31 51 42 28 51 36 25 49 33 23 44 30 [ 382 35 25
p— Interior | 52*  52* B2+ 5%  B2* B2+ | 52+  5p* 48« 52+  5* 40 52+  52* 34 5% 48 31 52 41 29 51* 33
Exposed | 52 52 34 52 46 30 52 38 27 51* 33 25 47 30 22 40 28 [ 38 35 25 | 28 29 | 32
Interior | 43*  43*  43* | 43*  43* 43+ 43" 43"  43* 43" 43" 43+ 43"  43* 43+  43*  43* 40+ 43" 43+ 35 43 35

24

L4

20-27 2
Exposed | 43*  43* 43* 43* 43* 38  43* 43* 33 43+ 37 30 43 33 27 43 30 25 43 27 23 42+ 23 | 29 -- 23 ----

35

23

27.45 Interior 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 40* 29 23 28 25 |30 25 22
Exposed | 40*  40*  40*  40*  40*  40*  40*  40*  40*  40*  40* 37*  40*  40* 33 40* 39* 30 40* 34 27 32 29
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
- Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.

Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



mm N
.=. N I RAC | :\SCE 7-2| | ” | | 30 ft | | Ss=3 0(1 | 2
esign Standard Risk Category T - . 3 sq.ft | | PORTRA| | CROSS-SLCi | SML
Seismic
Module Area Orientation | | UAF Tile Replace T
o Max|m Rail Direction Rail Type P ment S PA N I
2 : ® um Allowable Rail Spans for Rooftop Solar Panels Parallel N o AB
s> £38 S g arallel to th :
- : : — - - e Roof Surface (inches)
3 o S - = 100 Ba d Speed
z 105 110 P
& § i > 3 - 115 120 130
e Interior | 45 | 45 45 2 S 1 2 3 1 > 5 RoO 3 Zone 140 150 T
Exposed | 45 45 45 22 22 TR R TR 1 2 3 1 2 3 7 5 3 170 180
7-20 Interior | 40% = 40* = 40* = 40* 5 45 45 45 45 45 45 4 45 45 45 45 45 45 45 5 2 3 1 2 3 7
B Exposed | 40¢  40* 40t 40* 2gk a0t Y 20r 1 a0 1 a0- 1200 a0 | 20 4‘13 45 45 45 45 43 45 j: gg 51251 251 251 251271 a5 2 3 1 2 3 7 B 3 7
i 40*  40* * e 40%  40* > 45 45 45 35 2 2
507  nterior | 33* | 33 33+ 33 . 40 40t 40+ 40% A 40*  40* 40 - 31 45 39 45 45 31
0*  40*  40* * 40 40%  40* * 27 45 33 45 40 27 2
Exposed | 33* 33 3 33 | 33 33 33 33 33 o0 40 40 40* 40+ 40* 40" 40* 23 4 28 5 34 24
. 3+ 33+ 33+ 33 33+ 33 | 33 33 3 33 35 40* 40t 32 40 R 80 34 25 127 31
27-45 Interior | 31* = 31* @ 31*  31* = 33 33* 33 33+ 33* 3 33*  33* 33*  33* . 0 38* 27 40* 32 31 40* 38 27 " 34 24
3% 33+ " m 33* 33 33+ " 24 39 27 40 32 24 40*
Exposed | 31*  31*  31* 31* 31 31*  31*  31* 31 AR EE EE GRS " 33* 33 33+ 33+ m 31 33 24 0 29 32
: 31 31+ 3¢ 31* 1 31 31 31*  31*  31* 33 33+ 33 33 33 33 33+ 33 33 33 33 27 20 32 24 26
07 Interior 45 25 25 3 31 31+ 31 31* 31 3 31 31*  31*  31* . 33 33 33 33+ 3 33*  33*  33* " 28 2t
¢ 31* o 31*  31*  31* * 3 28 33*  30* 33* 33 29 33
Exposed | 45 45 4 45 | 45 45 | 45 45 31 31*  31* 31+ 31 31+ 31 31+ 31 25 33 26 3 31t 26
: 5 45 45 45 45 45 45 45 4! 31*  31*  31* 31 n 1*  31*  31*  31*  31* " 32 33 23 |29 33
720 Interior | 40* = 40* = 40* = 40* 2 45 45 38 45 45 e 5 45 45 45 45 25 3L 31*  31* 3%  31*  31* = 31 31*  31*  31* 31* 3 31 25
1* 31* *
0 c Exposed | 40*  40* 40 40 40*  40*  40* 2 45 45 31 45 h 45 41 45 45 23 310 31* 30+ 31*  31* 31 31*  31*
: 400 40t 40t 37+ 4o* 40" 0% 40* 40 40* 8 45 3% 25 45 42 28 45 34 26 31+ 200 23 20
20-27 Interior | 33*  33* 33 33+ . 40*  40* 33 40* 40* 3 40*  40*  40*  39* m 45 30 82 36 2 24 44 30 32 9 26 31
0 40t " 40 40* 34 " 6 |28 31 23 37 26 28 3
Exposed | 33* 33+ 3 33 33 33 33 3¢ 33 a7+ 27 40r 33 40" 40+ 29 40t 24 21 |30 2 23 25
: 3+ 33+ 33*  33* " 33* 33 33+ 33 33 25 40+ 30 22 40 34 25 40 29 28 24 [ 26 39 3
27.45 nterior | 31* 31 a1 a1 " 33+ 33+ 33+ 33+ 33+ 33+ . a3+ a3 a3 a3 a3 3 35 26 29 30 | 33 33 35 25 | 28 3 2 23 47
3+ 33* " 25 26 29 1 22 25 2
Exposed | 31* 31* 3 31 31*  31* 3%  31* . 33 33 33 33 33 " 33+ 33 33 33 22 23 25 7 30 22
= 1*  31*  31* N 31 31%  31*  31* 30° 33%  33* 3 33*  30%  33* . 9 30 22 16
g Interior 31¥0 "31% T31* « k 31* | 31*  31* . 27 33 28 o 31 26 33+ 27 20 15
0-7 48 48 48 48 31 31 31%  31* o 1 31 31* 31 31* 23 33 24 30 x 27 23 33 24
Exposed | 48 48 48 48 48 48 48 31 31*  31*  31*  31* . 31 31 31 31* B 33 31 26 31 27 30 33 32 27
i 41 48 48 35 48 48 48 48 4 BTN NG NGTE o 31 31*  31* 3% 31 . 22 27 24 [ 2 2
7.20 Interior | 44 = 44* 44+ | a4* 48 48 31 48 42 8 41 48 48 5 31 31* 28 31  30* 31 31*  31* 27 ar 4 22 18
a4+ aa . 28 48 36 48 48 32 24 29+ 26 1 30+ 24 30
D Exposed | 44* 44+ 34 44 44+ 44 44r 25 48 33 48 40 27 48 31 25 23 | 2 27 32
. a4% 44 30 " 44*  40%  44* 44> 23 44 30 32 3 33 23 41 29 7 22 30 24 30
2027 Interior | 36*  36*  36* 36 g 44 38 27 4 33 7 34 44* 44 31 m 5 25 27 30 3 31 34 25 27 27 2%
5 44r 44 41* 29 " 3 23 26 2 30 33 24
Exposed | 36* 36+ 3 36* 36  36* 36* 36 . 30 22 40* 28 44 33 24 B 8 20 22 |25 27 | 30 2%
; 6+ 36+ 36" 36" 36* 36* 36" 36* 36" 36 31 35 25 [ 28 4+ 28 181 33 24 8 30 22 6 2
27.45 Interior | 34%  a34% a4 a4 g 36 36* 33 36*  36* 3 36+ 36*  36* 36 ! 20 82 24 25 | 28 27 29 32 24 7 19 4
0 36+ . 36*  36* 35 " 22 33 24 25 28 [ 2%
Exposed | 34*  34r 34 34% | 34% 34 34*  34r  34* 33 27 36 30 36* 35* 29 36 8 29 22 23 | 25 | 19
- 34%  34* « 4* | 34%  34% 34 " 25 36 27 2 L 30 25 36+ % 25 19 4
: Interior 34r 34 34 - « 34+ 34+ 3 . 3 36+ 28 « 26 83 36 22 36 12
0-7 42 42 42 42 34*  34*  34* 34> m 34*  34* 34 34~ 29 34 30 25 23 29 34 31
Exposed | 42 42 42 42 42 42 42 34 34*  33*  34*  34* 34 34 3 34 * 2 26 22 26 23 25 31 27 22
: 2 2 2 2 a2 a2 2 4 30 34 34 27 3 34* | 34* 30 34+ 33 9 23 (20 47 3
7.20 Interior | 34¢ = 34*  34*  34% 42 42 42 42 42 2 42 42 42 42 32 29 23 28 25 26 32 29 23 2 0 1 15
34+ 34 . 2 2 a2 42 42 42 & 30 24 33 8 25 30 25
B Exposed | 34¢ 34+  34* 34 34%  34r 34 2 2 a2 2 42 42 a2 26 32 29 23 22 27
: 34%  34¢ 34 = 34*  34*  34*  34* m 42 42 42 38 4 42 42 42 42 28 25 20 25
20-27 Interior | 28¢ = 28%  28% @ 28¢ g 34 34+ 34+ 3ar 34+ 34 o 34 34%  34* 34 34 2 42 31 42 39 35 42 42 31 22 18
34% 34 n 27 42 33 42 40 27 4
Exposed | 28+  28* 2 28*  28*  28*  28*  28* " 34+ 34%  34r 34 34 . 34 34*  34* . 23 41 28 2 34 24
> g*  28* 28*  28* n 28 28% 28  28%  28* 34 34* 3% 3% \ 34 34* 34 34*  34* 30 34 25 27 3
27.45 Interior | 27% = 27% | 27%  27* = 28’ 28+ 28* o8¢ 28+  28* . 28 28*  28%  28%  28* 34 34* 27 3a4x 32+ 31 34* 34 27 3 1 34 24
28« 28* - 24 34 27 4 32 24 34
Exposed | 27 27* 2 27%  27% | 27* | 27%  27* . 28*  28*  28*  28*  28* " 28*  28*  28* " 31 33 24 29 32
= 7+ 27%  27* o 27 27%  27% 27 28 28%  28* " 28 28*  28%  28* * 27 29 32 24
v Interior 2l el o " o 27 27+ 27* " 28+ 28*  28* " " 28*  28* 28" g " 26 28 2%
0-7 42 42 42 42 27 27 7% o7+ " 27 7% 27+ 27* 28 28 28%  28* * 28 28 28¢  28* "
Exposed]| 722 e 42 42 42 2 12 27 27* 27% 27% 27+ = 27 27% 27% o7 - 28 28* 25 28+ 26+ 28 28* 28* 26%
; 2 42 2 2 2 a2 12 0 4 27 o7t a1t 21 21" 27 o7t 21t 21 21* o7 32 28+ 23 (20 28"
7-20 Interior | 34* 34  34*  34* 42 42 38 42 42 2 42 42 42 2 a2 27 27 27 27 27 o7+ 27 27%  27%  27%  27* - 31 25
70 [N Exposed | 34* 4* | 34r | 34% | 3ar | 34 34 3 42 42 3 4 42 4 42 42 LA Y Y (Y Y 21 | 27 | 27+ | 2+ | 27
34% 34 34 34 34+ 34 34 34 2 4 28 42 33 42 42 28 27%  26*  27*  27*
i 34+ 34 . 34+ 34% 34+ . 36 25 42 42 34 24 23 27*  26*
20-27 Interior 28+ 28  28*  28* - 34 33%  34* 34 3 34 34* 34 * 30 32 36 2 42 30 32 31
0 34* o 34*  34% 34 B 6 | 28 31 23 37 26 28
Exposed | 28+ 28+ 2 28* | 28*  28*  28*  28* . 34 27 34 33+ 34¢ 34 29 N 24 27 | 30 32 23 25
3 g*  28* 28+ 28*  28* 28 | 28+ 28+ 28" 28 25 34 30 2 . 84 | 34 25 34 29 2 24 26 19 3
27.45 Interior | 27 27%  o7¢ o7 g 28%  28%  28%  28%  28%  2g* J 28 28*  28*  28*  28* 34 26 29 30 | 33 33 34+ 25 | 28 2 23 47
28*  28* " 25 26 | 29 31 22 25 2
Tl | G o 27% 27 27% | 27 27+ - 28*  28* 28% 28*  28* L 28* | 28*  28* " 22 23 25 7 30 22
<posex 7+ 27+ 27* 5 27* 27+ 21 27+ 28+  28*  28* " 28*  28*  28*  28* " 19 30 22 16
g Interior 27 21%  21* " 7% 27 27 . 27+ 28*  28* o 28*  26*  28* " 27 2 15
0-7 44 44 44 44 27 27 27 21+ . 27 21 21 21+ 23 28 24 130 " 27 23 28 24
Exposed | 44 44 44 44 44 44 44 27+ 27 21 21 27* 27 27 21% 271 m 28+ [ 31 | 26 28 | 27 30 28 32 27
; 4 a4 4 3B 44 44 a4 44 21+ 21+ o1+ o1+ 21 21 27t 27* 27 21 o7 23 27 (24 (28 2
7.20 Interior | 38¢ 38  38* @ 38* 44 44 31 44 &2 44 41 44 44 35 27+ 27+ 27+ 27+ 27+ 27 27 27 27 2T+ 4 2 18
38+ 3g8* " 28 44 36 44 44 D & 24 27%  26* 27 24 21" o
D Exposed | 38* 38 34 38 38* 38 38* 25 44 33 4 40 27 44 31 25 23 27 27 32
. 38*  38* 30 " 38*  38% 38%  38*% 23 44 30 32 35 33 23 41 29 3 22 30 24 30
2027 Interior | 31* 31  31* 31+ " 38 38 27 38 33 2 34 38 38 3l . 25 27 30 | 33 1 34 25 27 27 2%
5 38 38* 38 29 " 22 26 | 28 30 83 24 2
Exposed | 31* 31* 3 31* | 31*  31* 31+ 31+ . 30 22 38 28 38 33 24 " 20 22 | 25 7 30 2%
: 1+ 31+ 31*  31* o 31* 31  31*  31*  31* 381 35+ 25 | 28 38 28 81 33 24 # 30 2 % 2
27.45 Interior | 30* 30  30¢ 30 . 31 31 31 31% 31% 30 . 31*  31*  31* 3% 31* 20 382 24 25 | 28 27 29 82 | 24 2 7 19 | 4
31* 31* * 2% 33 24 5 28 21 2
Exposed | 30* 30 3 30* | 30*  30* 30 30+ 30* 31*  31r 27 3 30 31*  31*  29¢  31* 8 20 2 3 25 39
: 0 30* 30 30 30 30 30*  30* 25 a1 27 31 30 25 31 6 25 19 4
Ny Interior 30+ 30*  30* i 30+ 30*  30* " 23 31* 23 . 26 83 31* 22 % 12
0-7 40 40 40 40 30+ 30+  30* 30 . 30+ 30 30 30 29 31 30 25 o 23 29 31+ | 31
Exposed | 40 40 40 40 40 40 40 30 30 30* 30+ 30 30+ 30 30* 30+ 30 20+ 26 22 26 |23 25 31 (27 (22
; 40 40 40 40 4 40 40 40 4 30 30 30t 27 30 30 30" 30* 30+ 30 9 23 2 & 3
7.20 Interior | 30+ 30  30* 30 40 40 40 40 20 0 40 40 20 20 30 29* 23 28+ 25 26 30*  29* 23 g 0 18 15
30 | 30* " 40 40 40 40 40 40 4 30 24 33 25 180 25
B Exposed | 30+ 30*  30* 30*  30* 30*  30* 40 40 40 0 40 40 40 26 32 29 23 22 27
. 30+ 30 30* = 30 30 30*  30* . 40 40 40 38 40 40 40 40 40 28 25 26 25
207  Interior | 25+ | 25+ | 25v | 25+ . 30 30+ 30+ 30 30* 30¢ - 30* 30+ 30+ 30*  30* 40 31 40 39 35 40 40 31 22 38
30* 30* * 27 40 33 40 40 27 4
Exposed | 25+ 25+ 2 25 25¢ | 25% | 25+ 5r - 30 30+ 30+ 30 30 . 30 30*  30* . 23 40 28 0 34 24
s 5+ o5+ 25t 25+ . 25¢ 25+ 25¢  25% | 25¢ 30t 30+ 30 30* > 30* 30+ 30+ 30" 30 - 30 34 25 27 3
2745 Interior | 24* 24  24*  24* i 25° 25¢  25¢ 25+ 25+ 25+ : 25+ 25%  25% 5% 25k 30 30* 27 30 30* 30 30%  30* 27 30 1 34 24
25+ 25+ " 24 30+ 27 0* 30+ 24 30* "
Exposed | 24+ 24+ 2 24% | 24% | 24% | 24%  24* n 25%  25%  25%  25% 25+ L 25% | 25% 25+ . 31 30+ 24 29 32
2P0Se( 4% 24+ 24* . 24¢  24%  24r  24* 25+ 25% 25 o 25% | 25%  25* | 25% x 27 29+ 32 | 24
Interior 24 24¢ 24 " 24 24% 24 N 25¢  25* 25 * m 25¢  25* 25 " . 26 | 28 @22
0-7 40 40 40 40 24% 4% 24x o i 20% 4% 24¢ 24 25+ 25%  25% 25 " 25+ 5% 25% 25 "
Exposed | 40 T 40 40 20 20 20 24 24%  24%  24% 4% 24%  24%  24*  24* - 25 25%  25% 5% 25% 25 25% 25k 25
: 40 40 40 40 40 40 40 40 4 24%  24%  24%  o4* . 24%  24%  24%  24%  24* n 32 25+ 23 129 o5
7-20 Interior | 30* 30* 30+  30* 40 40 38 40 20 0 40 40 40 20 24 2% 24% 4% 24* " 24 24%  24%  24%  24* 31 25
30 30 " 34 40 40 40 40 40 A 24%  24%  24* - " 24* 2% 24 -
© Exposed | 30*  30¢  30* 30 30¢ 30+  30* 31 40 40 0 40 33 20 24 24 2 24+ " 24 24%
: 30+ 30 30% . 30* 30 30¢ 30 " 28 40 36 25 40 40 28 40 34 24+ 24 23 o o
20-27 Interior | 25¢  25% o5+ 25 . 30 30+ 30+ 30 30 30 - 30+ 30+ 30 30 30 30 32 36 26 24 40 30 832 24 31
30* 30* * 28 31 23 37 26 28 3
Exposed | 25  25¢ 2 25% | 25% | 25% | 25%  25* L 30+ 30- 27 30 30 30 30%  29* " 24 27 | 30 2 23 25
: 5 25+ 250 25¢ o5+ 25% 25+ 25+ 25% 25 25 30 30* 22 30 30" 30 25 30+ 29" 2 24 26 3
27.45 Interior | 24% | 2a% | oax | oa* . 25+ o5+ o5v o5k 25+ 25r . 25% | pEx | oBx | oBx o5 30 26 29 30 | 33 3 30+ 25 | 28 30* 2 | 23 3
25%  25* * 25 26 29 0 22 25 >
Exposed | 24*  24% 2. 24% | 24%  24% 2% 4% . 25% 25+ 5%  25% 5% . 25¢  25% 25 . 21 23 25 7 30 22
Xposes a4 24 24 m 24% 4% 24¢ 24 25+ 25%  25¢ " 25+ 5% 25% 25 " 9 30 2 16
Interior 24’ 24%  24* " 24%  24%  24* " 25 25% 25 o " 25’ 25% 25 " " 27 20 15
0-7 42 42 42 a2 24% 4% 24r o i 24% 4% 24¢ 24 23+ 25+ 24¢ [ 30 " 25+ 23*  25% 24
Exposed | 42 42 42 42 a2 a2 &2 24r 4% o4r  24r o4 24r | 24%  24* 24 24 25¢ 81126 25 27 30 25+ 3227
A 41 42 42 35 42 42 42 42 & 24+ 24+  24* 4% " 24*  24%  24%  24%  24* " 23 25¢ 24 20 24
. nterior | 34* | 34* | 3ar | 34 42 42 31 42 42 2 41 42 42 35 24¢  24% 24+ 24 24* . 24¢ 24 24* 24 24* 2 18
34+ 34 . 28 42 36 42 42 32 & 24%  24% 24~ 24*  24* 24 -
D Exposed | 34*  34*  34* 34 34¢ 34 34* 25 42 33 2 40 27 42 31 24+ 23+ | 27 " 24 32
} 34+ 34 30 3 34% 34 3 34t 34 23 42 30 & 3 33 23 41 29 22 30 24 | 30
. Interior | 28%  28%  2g%  2g* g 34 a4 27 a4 a3 o 34 34  34*  31* . 25 27 30 3 31 34 25 27 27 2%
5 a3 34 34+ 29 m 3 23 26 | 28 30 33 24
Exposed | 28* 28* 2 28* | 28*  28*  28* 28 " 30 22 34 28 34 33 24 - 2 2 25 27 30 2%
. 8*  28* 28*  28* " 28* | 28*  28*  28*  28* 31 34+ 25 | 28 34 28 31 33 24 18 30 22 16 2
27.45 Interior | 26 = 26*  26* 26 g 28%  28%  28%  o2g%  28%  2g* J 28+ 28%  ogr 28+ 28* 20 382 24 25 | 28 27 29 32 | 24 2 7 19 4
28%  28* * 2= 33 24 5 28 2% 2:
Sl || G5 e 26 26¢  26* 26 26¢ & 28 28 27 28*  28* 28 28¢  28* " 18 29 21 3 25 19
6* 26  26%  26* 26° 26 26%  26* " 25 28 27 28 28* 25  28* " 16 25 19 14
26%  26%  26%  26* 26° 26 26%  26* " 23 28 23 29 28+ 26 33 28 23 2 22 16 12
*  Cells with an astrisks indicates tl : 268 2 26" 26* * % 26 26* 26 26* * - % 25 26 - = =1 25 28
ells hat the L-foot must be ori . - 26 26 26* 26 26 26 26* " 22 26* B3] 19 27 22
10 Highlighted cell indicate ust be oriented in the Y- directi o - X 6 26 26*  26* * 26 26 26*  26* * 23 20
ghli 3-rail system © inthe ion as indicated in the image. 26 26 23 * 26 26%  26* 30 8 15
20, Highlghied col with sekethrough mdicate 3323?5;23 rac Engineering Services for support. "o 26" 2 BN 20 N N §§ 2:; 2 e
span and module clamp allowable capacity exceeds with 3-rails. 4-Rail syste = = = 2 e
- 4| lem required. Contact Unirac Engineerint i
g Services for support.




Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
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Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Ground Snow
Load (psf)
Wind Exposur
Category
Panel Exposur:

Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 28

Exposed 26 28 31
Interior 27 25% 27
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior 25 25
Exposed 23 | 29 25*
Interiord . 3* 36+ 36* 36* 36* 36* 36* 36* 36* 36* 36+ 36* 36* 36* 36* 36* 36* 36* 36* 3% 36 36+

Expose:
Interior
Exposed
Interior 24* 24
Exposed 24¢ | 31 24¢ 27 o4
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed
Interior
Exposed

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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oo Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed P
o) : 2 ; 3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3 3 2 5] g Roo d Zone
i ) 1 2 3 1 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3 i 2 3
0-7 Interior 97 97 97 97 97 97 97 97 93 97 97 88 97 97 84 97 94 80 97 90 77 96 83 69 90 77 63 84 71 58 79 65 54 74 61 51 68 57 47
Exposed | 97 97 84 97 92 79 97 88 76 97 84 70 93 80 65 89 7 62 85 74 59 79 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 98 98 98 98 98 95 98 98 89 98 98 85 98 94 80 98 89 77 98 85 72 93 78 63 85 71 59 79 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 98 94 80 98 88 76 98 83 70 94 79 64 89 76 61 85 70 58 81 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 98 98 98 98 98 98 98 98 98 98 98 94 98 98 89 98 94 85 98 89 81 98 82 74 97 76 65 90 67 60 84 62 56 79 58 53 75 55 50
Exposed | 98 98 89 98 93 84 98 87 79 98 83 75 98 79 69 96 75 64 92 69 61 85 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
2745 Interior 99 99 99 99 99 99 99 99 99 99 99 99 99 99 96 99 99 92 99 97 88 98 89 81 90 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 99 99 96 99 99 91 99 95 86 99 90 82 94 86 78 89 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55 53 45 52 50 40
0-7 Interior 97 97 86 97 95 82 97 90 78 97 86 74 96 82 68 91 79 64 88 76 61 81 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 95 82 68 90 78 63 86 74 60 82 69 57 78 64 54 75 61 52 71 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 98 97 83 98 91 78 98 86 73 97 81 67 92 78 63 87 74 60 83 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
0 c Expo.sed 92 7 63 86 72 59 81 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
20-27 Interior 98 98 92 98 96 86 98 90 81 98 85 77 98 81 73 98 77 67 95 73 63 87 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 98 81 72 98 76 65 93 70 62 88 65 59 84 61 56 80 59 53 7 56 51 69 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 99 99 99 99 99 93 99 98 88 99 93 84 97 89 80 92 85 76 88 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 97 88 80 il 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
07 Interior 97 92 79 97 87 75 96 83 69 92 79 64 88 76 61 84 71 58 81 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 87 76 61 83 70 58 79 65 55 75 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 46 44 49 35 54 43 3 51 38 27
7.20 Interior 98 88 75 98 83 68 93 78 63 88 74 60 83 68 57 79 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 83 68 57 78 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3 49 37 27 44 33 24
2027 Interior 98 92 83 98 86 78 98 82 74 98 77 67 95 73 63 90 67 60 86 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 94 73 63 89 66 59 85 62 56 81 59 54 7 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 99 99 90 99 94 85 98 89 81 93 85 7 88 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
07 Interior 91 91 91 91 91 91 91 91 91 91 91 88 91 91 84 91 91 80 91 90 77 91 83 69 90 77 63 84 71 58 79 65 54 74 61 51 68 57 47
Exposed | 91 il 84 il il 79 il 88 76 91 84 70 91 80 65 89 7 62 85 74 59 79 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 91 91 91 91 91 91 91 91 89 91 91 85 91 91 80 91 89 7 91 85 72 91 78 63 85 71 59 79 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 91 il 80 il 88 76 il 83 70 91 79 64 89 76 61 85 70 58 81 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
2027 Interior 95 95 95 95 95 95 95 95 95 95 95 94 95 95 89 95 94 85 95 89 81 95 82 74 95 76 65 90 67 60 84 62 56 79 58 53 75 55 50
Exposed | 95 95 89 95 93 84 95 87 79 95 83 75 95 79 69 95 75 64 92 69 61 85 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 98 98 98 98 98 98 98 98 98 98 98 98 98 98 96 98 98 92 98 97 88 98 89 81 90 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 98 98 96 98 98 il 98 95 86 98 90 82 94 86 78 89 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55 53 45 52 50 40
07 Interior 91 91 86 91 91 82 91 90 78 91 86 74 91 82 68 91 79 64 88 76 61 81 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 91 82 68 90 78 63 86 74 60 82 69 57 78 64 54 75 61 52 7 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 91 91 83 91 91 78 91 86 73 91 81 67 91 78 63 87 74 60 83 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
10 c Exposed | 91 7 63 86 72 59 81 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
20-27 Interior 95 95 92 95 95 86 95 90 81 95 85 77 95 81 73 95 77 67 95 73 63 87 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 95 81 72 95 76 65 93 70 62 88 65 59 84 61 56 80 59 53 7 56 51 69 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 98 98 98 98 98 93 98 98 88 98 93 84 97 89 80 92 85 76 88 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 97 88 80 il 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
0.7 Interior 91 91 79 91 87 75 91 83 69 91 79 64 88 76 61 84 71 58 81 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 87 76 61 83 70 58 79 65 55 75 62 52 7 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 46 44 49 35 54 43 3% 51 38 27
7.20 Interior 91 88 75 91 83 68 91 78 63 88 74 60 83 68 57 79 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 83 68 57 78 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
20-27 Interior 96 92 83 96 86 78 96 82 74 96 77 67 95 73 63 90 67 60 86 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 94 73 63 89 66 59 85 62 56 81 59 54 7 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 98 98 90 98 94 85 98 89 81 93 85 77 88 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
0.7 Interior 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 82 80 82 82 77 82 82 69 82 77 63 82 71 58 79 65 54 74 61 51 68 57 47
Exposed | 82 82 82 82 82 79 82 82 76 82 82 70 82 80 65 82 7 62 82 74 59 79 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 80 83 83 77 83 83 72 83 78 63 83 71 59 79 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 83 83 80 83 83 76 83 83 70 83 79 64 83 76 61 83 70 58 81 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 88 85 88 88 81 88 82 74 88 76 65 88 67 60 84 62 56 79 58 53 75 55 50
Exposed | 88 88 88 88 88 84 88 87 79 88 83 75 88 79 69 88 75 64 88 69 61 85 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 88 91 89 81 90 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 91 il il il il il il 91 86 91 90 82 91 86 78 89 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55 53 45 52 50 40
0.7 Interior 82 82 82 82 82 82 82 82 78 82 82 74 82 82 68 82 79 64 82 76 61 81 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 82 82 68 82 78 63 82 74 60 82 69 57 78 64 54 75 61 52 71 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 83 83 83 83 83 78 83 83 73 83 81 67 83 78 63 83 74 60 83 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
20 c Exposed | 83 7 63 83 72 59 81 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 88 88 88 88 88 86 88 88 81 88 85 77 88 81 73 88 77 67 88 73 63 87 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 88 81 72 88 76 65 88 70 62 88 65 59 84 61 56 80 59 53 77 56 51 69 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 91 91 91 91 91 91 91 91 88 91 91 84 91 89 80 91 85 76 88 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 91 88 80 il 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
0.7 Interior 82 82 79 82 82 75 82 82 69 82 79 64 82 76 61 82 71 58 81 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 82 76 61 82 70 58 79 65 55 75 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 46 44 49 35 54 43 3 51 38 27
7.20 Interior 83 83 75 83 83 68 83 78 63 83 74 60 83 68 57 79 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 3F
D Exposed | 83 68 57 78 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3 49 37 27 44 33 24
2027 Interior 89 89 83 89 86 78 89 82 74 89 7 67 89 73 63 89 67 60 86 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 89 73 63 89 66 59 85 62 56 81 59 54 7 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 92 92 90 92 92 85 92 89 81 92 85 7 88 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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.:: [ascez2l | w | | sor | [ ss=300 | 23saft| [LanDscA| [crosssid | smL | | uAF | | TieRepiacement | SPAN TABL
.. Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
) 5 Ba a Speed p
S : 2 : =3 2 90 95 100 105 110 115 120 130 140 150 160 170 180
3§ = 5} IS Roo d Zone
i Q 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 69 76 76 63 76 71 58 76 65 54 74 61 51 68 57 47
Exposed | 76 76 76 76 76 76 76 76 76 76 76 70 76 76 65 76 76 62 76 74 59 76 65 55 73 60 51 66 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 72 7 7 63 7 71 59 7 64 55 73 59 51 65 56 47 61 52 42
B Exposed 7 7 7 7 7 76 7 7 70 7 7 64 7 76 61 7 70 58 7 65 56 74 60 51 65 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 81 83 82 74 83 76 65 83 67 60 83 62 56 79 58 53 75 55 50
Exposed | 83 83 83 83 83 83 83 83 79 83 83 75 83 79 69 83 75) 64 83 69 61 83 62 56 79 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86 81 86 83 75 83 78 66 78 72 61 71 65 58 65 61 54
Exposed | 86 86 86 86 86 86 86 86 86 86 86 82 86 86 78 86 83 74 85 79 69 78 72 62 70 64 57 63 60 53 59 56 50 55] 53 45 52 50 40
07 Interior 76 76 76 76 76 76 76 76 76 76 76 74 76 76 68 76 76 64 76 76 61 76 68 56 76 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 76 76 68 76 76 63 76 74 60 76 69 57 76 64 54 75) 61 52 71 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 7 7 7 7 7 7 7 7 73 7 7 67 7 7 63 7 74 60 7 68 57 76 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
0 c Exposed | 77 7 63 7 72 59 7 65 56 7 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
20-27 Interior 83 83 83 83 83 83 83 83 81 83 83 7 83 81 73 83 7 67 83 73 63 83 64 58 81 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 83 81 72 83 76 65 83 70 62 83 65 59 83 61 56 80 59 53 v 56 51 69 52 45 62 47 39 58 41 50 54 il 44 Siil 47 39 47 42 35
27.45 Interior 86 86 86 86 86 86 86 86 86 86 86 84 86 86 80 86 85 76 86 81 72 80 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 86 86 80 86 84 75 86 80 69 81 76 64 7 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 Sl 44 54 47 39 Sl 42
07 Interior 76 76 76 76 76 75 76 76 69 76 76 64 76 76 61 76 71 58 76 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 76 76 61 76 70 58 76 65 58 75 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% il 38 [
7.20 Interior 7 7 75 7 7 68 7 77 63 7 74 60 77 68 57 77 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 77 68 57 v 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 [ 44 33 24
2027 Interior 84 84 83 84 84 78 84 82 74 84 77 67 84 73 63 84 67 60 84 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 84 73 63 84 66 59 84 62 56 81 59 54 v 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 3 44 40 33 54 35 29
27.45 Interior 88 88 88 88 88 85 88 88 81 88 85 7 87 81 72 84 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 88 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
07 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 69 75 75 63 75 71 58 75 65 54 74 61 51 68 57 47
Exposed | 75 75 75 75 75 75 75 75 75 75 75 70 75 75 65 75 75 62 7 74 58 7 65 55 73 60 51 66 56 45 61 57 54 5 49 il 54 44 47
7.20 Interior 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 72 75 75 63 75 71 59 75 64 55 73 59 51 65 56 47 61 52 42
B Exposed | 75 75 75 75 75 75 75 75 70 75 75 64 75 75 61 75 70 58 7 65 56 74 60 51 65 55 46 60 51 40 56 47 il 53 42 47 50 52 42
2027 Interior 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 74 78 76 65 78 67 60 78 62 56 78 58 53 75 55 50
Exposed | 78 78 78 78 78 78 78 78 78 78 78 75 78 78 69 78 75 64 78 69 61 78 62 56 78 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 81* 82* 82* 75 81* 78* 66 78* 72 61 71 65 58 65 61 54
Exposed | 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 78* 82* 82* 74 82* 79* 69 78* 72 62 70 64 57 63 60 53 5 56 50 55 53 45 57 50 40
07 Interior 75 75 75 75 75 75 75 75 75 75 75 74 75 75 68 75 75 64 75 75 61 75 68 56 75 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 75 75 68 75 75 63 75 74 60 75 69 57 75 64 54 75 61 52 71 58 49 63 54 42 58 50 52 54 44 48 Siil 53 42 47 50 37 42 46 33
7.20 Interior 75 75 75 75 75 75 75 75 73 75 75 67 75 75 63 75 74 60 75 68 57 75 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
c Exposed | 75 75 63 75 72 59 75 65 56 75 62 53 73 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 il 39 29
20-27 Interior 78 78 78 78 78 78 78 78 78 78 78 77 78 78 73 78 77 67 78 73 63 78 64 58 78 59 54 76 55 50 68 51 45 63 48 40 59 42 51
Exposed | 78 78 72 78 76 65 78 70 62 78 65 59 78 61 56 78 59 53 v 56 51 69 52 45 62 47 39 58 41 50 54 il 44 51 47 39 47 42 35
27.45 Interior 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 82* 80* 82* 82* 76 82* 81* 72 80* 75 64 74 67 59 65 61 55 61 57 51 57 54 48 54 51 42
Exposed | 82* 82* 80* 82* 82* 75 82* 80* 69 81* 76 64 78* 71 61 73 66 58 67 63 56 61 58 51 57 54 47 53 50 41 49 45 Sl 44 54 47 39 Sl 42
0.7 Interior 76 76 76 76 76 75 76 76 69 76 76 64 76 76 61 76 71 58 76 67 56 75 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 76 76 61 76 70 58 76 65 55 75 62 52 71 59 49 66 56 46 63 54 42 58 49 il 53 43 46 50 52 40 44 49 35 54 43 3% il 38 27
7.20 Interior 7 7 75 7 7 68 7 77 63 77 74 60 77 68 57 7 64 55 76 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 77 68 57 v 63 54 74 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
20-27 Interior 80 80 80 80 80 78 80 80 74 80 77 67 80 73 63 80 67 60 80 63 58 80 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 80 73 63 80 66 59 80 62 56 80 59 54 v 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 86* 86* 86* 86* 86* 85* 86* 86* 81 86* 85* 77 85* 81 72 82 78 66 80 75 63 72 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 86* 81 72 82 7 65 78 72 62 74 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
0.7 Interior 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69 63 69 69 58 69 65 54 69 61 51 68 57 47
Exposed | 69 69 69 69 69 69 69 69 69 69 69 69 69 69 65 69 69 62 69 69 56 69 65 55 69 60 51 66 56 45 61 52 54 57 49 il 54 44 47
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 63 70 70 59 70 64 55 70 59 51 65 56 47 61 52 42
B Exposed | 70 70 70 70 70 70 70 70 70 70 70 64 70 70 61 70 70 58 70 65 56 70 60 51 65 55 46 60 51 40 56 47 il 53 42 47 50 52 42
20-27 Interior 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 74* 75* 75* 65 75* 67 60 75* 62 56 74* 58 53 75* 55 50
Exposed | 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 69* 75* 75* 64 75* 69* 61 75* 62 56 75* 57 52 73 53 49 65 50 42 61 45 52 58 40 49
27.45 Interior 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 66* 71+ 71+ 61 71+ 65* 58 65* 61 54
Exposed | 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 69* 71* 71* 62 70* 64 57 63 60 53 59 56 50 55 53 45 52 50 40
0.7 Interior 69 69 69 69 69 69 69 69 69 69 69 69 69 69 68 69 69 64 69 69 61 69 68 56 69 62 52 68 57 48 63 54 42 59 50 52 56 46 49
Exposed | 69 69 68 69 69 63 69 69 60 69 69 57 69 64 54 69 61 52 69 5 49 63 54 42 5 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 70 70 70 70 70 70 70 70 70 70 70 67 70 70 63 70 70 60 70 68 57 70 61 53 67 57 49 62 53 42 58 49 52 54 44 49 51 39 44
) c Exposed | 70 70 63 70 70 59 70 65 56 70 62 53 70 59 51 67 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 75* 73* 75* 75* 67 75* 73* 63 75* 64 58 75* 59 54 76* 55 50 68* 51 45 63 48 40 59 42 51
Exposed | 75* 75* 72* 75* 75* 65 75* 70* 62 75* 65 59 75* 61 56 75* 59 53 75* 56 51 69* 52 45 62 47 39 58 41 50 54 51 44 51 47 39 47 42 35
27.45 Interior 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 71* 64 71* 67* 59 65* 61 55 61 57 51 57 54 48 54 51 42
Exposed | 71* 71* 71* 71* 71* 71* 71* 71* 69* 71* 71* 64 71* 71* 61 71* 66* 58 67* 63 56 61 58 51 57 54 47 53 50 41 49 45 51 44 54 47 39 51 42
0.7 Interior 72 72 72 72 72 72 72 72 69 72 72 64 72 72 61 72 71 58 72 67 56 72 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 72 72 61 72 70 58 72 65 55 72 62 52 71 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% 51 38 27
7.20 Interior 72 72 72 72 72 68 72 72 63 72 72 60 72 68 57 72 64 55 72 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 3F
D Exposed | 72 68 57 72 63 54 72 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
2027 Interior 79* 79* 79* 79* 79* 78* 79* 79* 74 79* 7 67 79* 73 63 79* 67 60 79* 63 58 78* 58 53 74 54 49 66 50 43 61 45 52 57 40 49 54 51 44
Exposed | 79* 73 63 79* 66 59 79* 62 56 79* 59 54 77 56 51 73 54 49 68 51 45 62 46 53 57 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 78* 78* 78* 78* 78* 78* 78* 78* 78* 78* 78* 7 78* 78* 72* 78* 78* 66 78* 75* 63 72* 65 58 64 60 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 78* 78* 72* 78* 77 65 78* 72* 62 74* 66 59 67 63 56 63 60 53 61 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
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Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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.:: NIRAC |ASCE7-2| | I | | 301t | |Ss=3.0<1 | 233q‘ft| |LANDSCA| |CRoss-5Lc1 | SML | | UAF |
T Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp

SPAN TABL

Attachment
Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
z z Ba d Speed p
S : 2 : z = 90 55 100 105 110 115 120 130 140 150 160 170 180
5 3 246 o - c Roo d Zone
i o 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 58 64 64 54 64 61 51 64 57 47
Exposed | 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 62 64 64 59 64 64 55 64 60 51 64 56 45 61 52 54 57 49 51 54 44 47
7.20 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 59 64 64 55 64 59 51 64 56 47 61 52 42
B Exposed | 64 64 64 64 64 64 64 64 64 64 64 64 64 64 61 64 64 58 64 64 56 64 60 51 64 55 46 60 51 40 56 47 51 53 42 47 50 52 42
20-27 Interior 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 60* 64* 62* 56 64* 58* 53 64* 55 50
Exposed | 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 61* 64* 62* 56 64* 57 52 64* 53 49 64* 50 42 61* 45 52 58* 40 49
27.45 Interior 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 58* 61* 61* 55*
Exposed | 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 57* 61* 60* 53 59* 56* 50 56* 53 45 52 50 40
07 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 61 64 64 56 64 62 52 64 57 48 63 54 42 59 50 52 56 46 49
Exposed | 64 64 64 64 64 63 64 64 60 64 64 57 64 64 54 64 61 52 64 59 49 63 54 42 59 50 52 54 44 48 51 53 42 47 50 37 42 46 33
720 Interior 64 64 64 64 64 64 64 64 64 64 64 64 64 64 63 64 64 60 64 64 57 64 61 53 64 57 49 62 53 42 58 49 52 54 44 49 51 39 44
60 c Expo_sed 64 64 63 64 64 59 64 64 56 64 62 53 64 59 51 64 56 48 63 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 64* 63* 64* 64* 58* 64* 59* 54 64* 55 50 64* 51 45 63* 48 40 59* 42 51
Exposed | 64* 64* 64* 64* 64* 64* 64* 64* 62* 64* 64* 59* 64* 61* 56 64* 59* 53 64* 56 51 64* 52 45 62* 47 39 58* 41 50 54 il 44 Siil 47 39 47 42 35
27.45 Interior 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 59* 61* 61* 55* 61* 58* 51 57* 54 48 54 51 42
Exposed | 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 58* 61* 61* 56* 61* 58* 51 57* 54 47 53 50 41 49 45 Sl 44 54 47 39 Sl 42
07 Interior 67 67 67 67 67 67 67 67 67 67 67 64 67 67 61 67 67 58 67 67 56 67 61 51 67 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 67 67 61 67 67 58 67 65 58 67 62 52 67 59 49 66 56 46 63 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% il 38 [
7.20 Interior 67 67 67 67 67 67 67 67 63 67 67 60 67 67 57 67 64 55 67 61 52 66 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 67 67 57 67 63 54 67 60 51 67 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 [ 44 33 24
2027 Interior 71* 71* 71* 71* 71* 71* 71* 71+ 71+ 71+ 71 67* 71+ 71+ 63 71+ 67* 60 71+ 63 58 71+ 58 53 71+ 54 49 66* 50 43 61 45 52 57 40 49 54 51 44
Exposed | 71* 71* 63 71* 66* 59 71* 62 56 71* 59 54 71* 56 51 71* 54 49 68* 51 45 62 46 53 57 39 49 53 50 42 50 45 3 44 40 33 54 35 29
27.45 Interior 67 67 67 67 67 67 67 67* 67* 67* 67* 67* 67* 67* 67* 67* 67* 66* 67* 67* 63* 67* 65* 58 64* 60* 54 59 56 50 55 53 45 52 49 40 49 44 51
Exposed | 67* 67* 67* 67* 67* 65* 67* 67* 62* 67* 66* 59 67* 63* 56 63* 60* 53 61* 57 51 56 53 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
07 Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 58 59 59 54 59 59 51 59 57 47
Exposed | 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 58 58 58 58 58 55 58 58 51 58 56 45 5 57 54 5 49 il 54 44 47
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 59 63* 63* 55 63* 59 51 63* 56 47 61* 52 42
B Exposed | 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 61* 63* 63* 58 63* 63* 56 63* 60 51 63* 55 46 60 51 40 56 47 il 53 42 47 50 52 42
2027 Interior 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 53* 56* 55* 50
Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 52* 56* 53* 49 56* 50 42 56* 45 52 56* 40 49
27.45 Interior 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53*
Exposed | 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 50* 53* 53* 45 52* 50* 40
07 Interior 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 56 59 59 52 59 57 48 59 54 42 59 50 52 56 46 49
Exposed | 59 59 59 59 59 59 59 59 59 59 59 57 59 59 54 59 59 52 58 58 49 58 54 42 58 50 52 54 44 48 Siil 53 42 47 50 37 42 46 33
7.20 Interior 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 63* 60 63* 63* 57 63* 61* 53 63* 57 49 62* 53 42 58 49 52 54 44 49 51 39 44
c Exposed | 63* 63* 63* 63* 63* 59 63* 63* 56 63* 62* 53 63* 59 51 63* 56 48 63* 54 44 58 50 53 54 43 49 50 53 42 45 49 37 40 44 33 il 39 29
20-27 Interior 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 54* 56* 55* 50 56* 51* 45 56* 48 40 56* 42 51
Exposed | 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 56* 53* 56* 56* ik 56* 52* 45 56* 47 39 56* 41 50 54* il 44 51* 47 39 47 42 35
27.45 Interior 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 51* 53* 53* 48* 53* 51* 42
Exposed | 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 53* 52* 53* 53* 47 53* 50* 41 49* 45 Sl 44 54 47 39 Sl 42
0.7 Interior 62 62 62 62 62 62 62 62 62 62 62 62 62 62 61 62 62 58 62 62 56 62 61 51 62 56 46 61 52 40 57 49 51 54 44 47 51 53 42
Exposed | 62 62 61 62 62 58 62 62 55 62 62 52 62 59 49 62 56 46 62 54 42 58 49 il 53 43 46 50 52 40 44 49 35 54 43 3% il 38 27
7.20 Interior 63 63 63 63 63 63 63 63 63 63 63 60 63 63 57 63 63 55 63 61 52 63 56 48 61 52 41 56 48 51 53 42 47 50 52 41 45 49 37
D Exposed | 63 63 57 63 63 54 63 60 51 63 57 49 63 54 44 60 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
20-27 Interior 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 61* 60* 61* 61* 58* 61* 58* 53 61* 54 49 61* 50 43 61* 45 52 57* 40 49 54 51 44
Exposed | 61* 61* 61* 61* 61* 59* 61* 61* 56* 61* 59* 54 61* 56* 51 61* 54 49 61* 51 45 61* 46 53 57* 39 49 53 50 42 50 45 37 44 40 33 54 35 29
27.45 Interior 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 54* 58* 56* 50 55* 53* 45 52 49 40 49 44 51
Exposed | 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 58* 56* 58* 58* 53* 58* 57* 51 56* 53* 45 52 49 54 47 43 50 42 52 45 52 49 39 49 44 35
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 54 56 56 51 56 56 47
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 55 56 56 51 56 56 45 56 52 54 56 49 il 54 44 47
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 55* 59* 59* 51 59* 56* 47 59* 52 42
B Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 58* 59* 59* 56* 59* 59* 51 59* 55* 46 59* 51 40 56* 47 il 53 42 47 50 52 42
20-27 Interior 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49*
Exposed | 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 42 49* 45* 52 49* 40 49
27.45 Interior 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+
Exposed | 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47* 47* 47+ 47* 47+ 47+ 47+ 47+ 47+ 47* 47* 47* 47* 47* 47* 47* 47* 45* 47* 47* 40
0.7 Interior 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56 52 56 56 48 56 54 42 56 50 52 56 46 49
Exposed | 56 56 56 56 56 56 56 56 56 56 56 56 56 56 54 56 56 52 56 56 49 56 54 42 56 50 52 54 44 48 51 53 42 47 50 37 42 46 33
7.20 Interior 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 59* 57* 59* 59* 53 59* 57* 49 59* 53 42 58* 49 52 54* 44 49 51 39 44
c Exposed | 59* 59* 59* 59* 59* 59* 59* 59* 56* 59* 59* 53 59* 59* 51 59* 56* 48 59* 54* 44 58* 50 53 54* 43 49 50 53 42 45 49 37 40 44 33 51 39 29
2027 Interior 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 45* 49* 48* 40 49* 42 51
Exposed | 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 49* 45* 49* 47* 39 49* 41 50 49* 51 44 49* 47 39 47* 42 35
27.45 Interior 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 42
Exposed | 47* 47* 47* 47* 47* 47* 47* 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47+ 47* 47* 47+ 47* 47+ 47+ 47+ 47+ 47* 47* 47* 41 47* 45* 51 44* 54 47 39 51 42
0.7 Interior 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 56 58 58 51 58 56 46 58 52 40 57 49 51 54 44 47 51 53 42
Exposed | 58 58 58 58 58 58 58 58 55 58 58 52 58 58 49 58 56 46 58 54 42 58 49 51 53 43 46 50 52 40 44 49 35 54 43 3% 51 38 27
7.20 Interior 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 62* 60* 62* 62* 57 62* 62* 55 62* 61* 52 62* 56 48 61* 52 41 56 48 51 53 42 47 50 52 41 45 49 3F
D Exposed | 62* 62* 57 62* 62* 54 62* 60* 51 62* 57 49 62* 54 44 60* 52 40 58 49 52 53 42 47 49 52 41 43 47 35 52 41 3% 49 37 27 44 33 24
2027 Interior 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 53* 54* 54* 49* 54* 50* 43 54* 45 52 54* 40 49 54* 51 44
Exposed | 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 54* 51* 54* 54* 49* 54* 51* 45 54* 46 53 54* 39 49 53* 50 42 50* 45 37 44 40 33 54 35 29
27.45 Interior 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 50* 52* 52* 45 52* 49* 40 49* 44 51
Exposed | 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 52* 51* 52* 52* 45 52* 49* 54 48* 43 50 42 52 45 52 49 39 49 44 35

*  Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
10  Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
20 Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.
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Design Standard Risk Category Roof Height Seismic Module Area Orientation Rail Direction Rail Type Clamp Attachment

Maximum Allowable Rail Spans for Rooftop Solar Panels Parallel to the Roof Surface (inches)
Basic Wind Speed (mph)

Roof Wind Zone

Cells with an astrisks indicates that the L-foot must be oriented in the Y- direction as indicated in the image.
Highlighted cell indicate 3-rail system span. Contact Unirac Engineering Services for support.
Highlighted cell with strikethrough indicate 3-rail system span and module clamp allowable capacity exceeds with 3-rails. 4-Rail system required. Contact Unirac Engineering Services for support.



