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Loap ComeINATIONS: ASCE 7-05, IBC 2009 (noT appLIcABLE IN CA)

® |oaping Come. #1: Wino Upurt - 0.6DL SoLar AT Stanporr (Co=1.6) Zone 2
® Loaping Come. #2: DL RF + DL Seoar +RFLL (Co=1.25).
® Loaping Come. #3: DL RF + DL Sorar + Wino Down (Co=1.6). Zone 1
® Loaping Come. #4: DL RF + DL Sowar + Swow (Co=1,15).
® Losping Come. #5: DL RF + DL Sowar +.75Winp +.75Snow (Cp=1.6) Zone 1
® Loaping Come. #6: CHeck Seismic For Sect. 3404.4 ALTERATIONS.
® Loapineg Come. #7: (0.6)(DL RF + DL Sorar) + Wine Up (Co=1.€). Zone 1
Loap ComeinaTIONS: ASCE 7-10, IBC 2012 CaLirornia, CBC 2013
® | oaping Come. #1: (0.6)Wino UpLiFt - 0.6DL SoLar AT Stanporr (Co=1.6) Zone 2
® |papmng Come. #2: DL RF + DL Scwar +RFLL (Cp=1.25).
® | oaping Come. #3: DL RF + DL Sovar + (0.6)Wine Down (Co=1.6) Zone 1
® | oaping Come. #4: DL RF + DL Sowar + Swow (Co=1.15)
® | oaping Come. #5: DL RF + DL Sovar +.75(0.6)Winp +.755Snow (Cp=1.6) Zone 1
® | caping Come. #6:© CHeck SeisMmic For Sect. 3404 .4 ALTERATIONS
® |osping Come. #7: (0.6)Winp Up-0.6(DL RF + DL Sowsar) (Co=1.6) Zome 1
ReFerences: N1, NDS Latest EprTion
Duration Factors Section Modules Size Form Factor
de';mj = 1.6 5'_1_};2 = 0.563 54}(4 = 7.150 Cf;:_gj_ = A5 Cf.“.; =15
Cdshm = 135 51;.;4 1= 3.063 5415 1= 17.650 thq = 1.5 Cf.qxﬁ = 1.3
Cdp. = 0.9 Soyg 1= 7.563 Sayg := 30.660 Clys == 1.3 Clyg = 1.3
Cd = 1.25 Saxg 1= 13.14 Sayip:= 49.900 | Cfye = 1.2 Cfaao = 1.2
Saxin:= 21.39 Sayi2:= 73.800 Cfsgno == 1.1 Cfgygz:= 1.1
Fb :=1000.00 psi Sixiz:= 31.64 Cfraz := 1.0
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User INnPuT:

1. Ceiling Type: None
2. Collar Tie Space: 0

3. Coverage %: 20

4. Frame Size: 2x8@16
5. Ground Snow (psf): 30

6. Sloped Roof Snow Load (psf): 30

7. Lag Screw Diameter (in): 3/8

8. Lag Screw Embedment (in): 2

9. Overall Span (ft): 7

10. PV Weight (psf): 4

11. Rafter Sloped Span (ft): 7

12. Roofing Type: Asphalt Shingles
13. Roof Mean Height (ft): 20

14. Roof Slope (degrees): 20

15. Roof Type: Truss
16. Sloped Ceiling?: Yes
17. Standoff Max. Horz. Space (ft): 4

18. Standoff Max. Vert. Space (ft): 4

19. Standoff Staggered?: Yes
20. Wind Exposure: B

21. Wind Speed (mph): 110
22. wr = Weight of RoofType (psf): 2.00
23. wra = Weight of Rafter (psf): 1.95
24. we = Weight of CeilingType: 0

25. wcj = Weight of Ceiling Joists (psf): 0.65
26. s = Rafter spacing (ft.): 1.33
27. PV Orientation: Portrait

NOTE: @ = 14. Roof Slope (degrees)
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SiLoren f VauLTep CerLing — CARRIED BY THE Tor CHorbpf RAFTER!

DL;. = Deadload Top Chord (Rafter)
DLy,. = Deadload Bottom Chord (Ceiling)

FraT CerLing - CArRRIED BY THE CEILING JOISTS!

DL, = Deadload Top Chord (Rafter)
DL, = Deadload Bottom Chord (Ceiling)

wDL,. = DL, _xs (plf) 9.27
wDLy,. == DLy xs (plf) 0
TA = Horizontal spacing x Vertical spacing (sf) 16.00
Topographic Factor

Assume Roof is not on top of a hill, bluff, or mountain ridge. 1.0
Sect. 6.5.7.2, pg. 26

Ein 1.00

CompoNENTS AND CLADDING:

ASCE 7-05:
Zone 1: Net Wind Pressure - See Figure 6-3, pg. 42 NA
Zone 2: Net Wind Pressure - See Figure 6-3, pg 42 NA
Adjustment Factor for Height and Exposure - See Figure 6-3, pg. 44 NA

ASCE 7-10:
Zone 1: Net Wind Pressure - See Figure 30.5-1 19.40
Zone 2: Net Wind Pressure - See Figure 30.5-1, : 31.90
Adjustment Factor for Height and Exposure - See Figure 30.5-1, 1.00
pzone1wp — IN€1 Wind Pressure x Adj. Factor (psf) = 19.40
Pzowzup.~ Net Wind Pressure x Adj. Factor (psf) = 31.90
16.00

= Net Wind Pressure x Adj. Factor (psf)

p Zonel dn



Note: For ASCE 7-10 the wind forces have been multiplied by 0.6
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Loapince ComBinaTION #1: Wino UrLirr ConnectiOoON TO RAFTER - ZoNE 2

P, := TA X (Pup - 6 x DLsolar X cos(8) uplift

d= Diam.lag screws User Input

t= Ib/inch Withdrawal NDS 2012 - Tab. 11.2A, pg 75

e= Threaded embedment into wood User Input

W= Total withdrawal capacity

W = Cd‘ﬁ-'lﬂd ®ixe

Q

<< If equ

[

W 100
P

1
al to or more than 100% Code Compliant, OK!

270.16
3/8

269.00
2.00

860.80
318.63

Table 3 represents the maximum Moment (M = PL/a)
resulting from point loads (standoffs), for any spans (L) listed.

a= 4.50

Table 3 [The Moment Factor "a" fora 2 Rail system)

Table 3 (The Moment Factor "a" for Zep or similar system)

Length
L=4"

L=5"

L=6"

L=7"

L=8'

L=2g"

L=10"
L=11"
L=12"
=13
L=14
L=15
L=16
L=17"
L=18
L=19
L=20
L=21
L=22

Staggered

Portrait Landscape

4.00
4.00
4.00
3.60
3.20
3.03
2.86
277
2.67
2.61
2.55
2.51
2.46
2.43
2.40
2.28
2.35
2.22
2.09

4.00
3.50
3.00
2.84
2.67
2.58
2.50
2.25
2.00
1.58
1.75
1.68
1.60
1.45
1.25
1.24
1.18
1.14
110

Unstaggered
Portrait Landscape
4.00 2.51
3.72 2.50
3.43 2.09
2895 1.83
2.46 1.56
2.34 1.44
2.22 .93
2.04 1.159
1.85 1.07
1.74 0.50
1.62 0.92
1.50 0.36
1.38 0.81
1.321 0.76
.25 0.72
117 0.68
1.11 0.65
1.06 0.62
1.00 0.59

Length
L=4
L=5
L=¢'
L=7"
L=8'
L=9"
L=10
L=11'
L=12"
L=13'
L=14
L=15"
L=16"
L=17"
L=18"
L=19"
L=20"
L=21'

L=22"

Staggered
Portrait Landscape
5.00 5.00
5.00 5.00
5.00 5.00
4.50 4.50
4,00 4.00
4.00 4.00
4,00 4.00
4.00 4.00
4.00 4.00
4.00 3.87
4,00 3.73
4.00 3.32
4.00 2.90
4.00 2.74
4.00 2.57
4.00 2.46
4.00 2.35
4.00 2.28
4.00 2.20

Unstaggered
Portrait Landscape
5.00 5.00
5.00 5.00
5.00 5.00
4.50 4.19
4.00 3.27
4.00 332
4,00 2.86
3.70 248
.29 2.09
3.35 1.98
2.30 1.87
2.88 1.78
2.46 1.68
2.36 1.57
2.25 1.45
2,18 1.38
211 1.30
2.06 1.25
2.00 1.20
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Note: For ASCE 7-10 the wind forces have been multiplied by 0.6

ComeINATION #2:

DL RF + DL Sowar +RFLL (Cp=1.25) with LL= 19.63 psf

w=L1L=xs plf (plf .= 26.18 P = TA= DLSDIEII 64.00
= I:T_ — 5_5] (ft) = NA M_ = ( I_2 L
% T DI -Ik“-DLt-: * ? + P5P ® ; = cos{8) 146.89
L - .
For Spans = 10.0 ft l 4 ..4:'-':"""_’—-'_ |:I W A } x[2xL - 3]:| = cos{g)
gL Mool Zx1 68.33
- 2 xw
L 2
L + + e [chx{le—c]+wxc2:|
For Spans ==10.0 ft g e " L = cos( )
M, - NA
2xw
Tl < =M x = 0
M:=Mp, +M;; @) = 21522 T Fb x Cdyp % Cf, x C, x Crg 15
SK
Y= 35 x« 100 2« 1¢ EQUAL TO oR MORE THAN 100% Cope CompLiant, OK! 877.64
r
ComeinaTiON #3: Zone 1 DL RF + DL Sorar + Wine Down (Co=1.6)
P3:= TA = {pdil + DLSD].EI’X CDS{E:}] 213.74
f 23 .
My = .k“'DLtc Y L? x cos(8 x deg) = P 3 x % 385.82
12
Sri=M 2.10
‘ y Fb x Cdyyjpd = Cliyx Cp = Cp g
S, % 100
% = St << IF equaL To oR MORE THAN 100% Cope CompLiant, OK! 626.65
CoMBINATION #4: DL RF + DL Sorar + Swow (Co=1.15)
S = Sloped Roof Snow Load (psf) 30.00
P, =TA (S + DLg /] 544.00
i i
M, = [“'Dl.tc g P, x i cos(8) 848.52
12
Sri= M, = 6.42
"7 747 Fb x Cdgpow * Clyx Cp x Crg
Sxx 100
% = << IF equaL To oR MORE THAN 100% Cope CompLiant, OK! 204.80

Sr
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Note: For ASCE 7-10 the wind forces have been multiplied by 0.6

Loapine CoMBINATION #3531 Zone 1 DL Rr + DL SoLar +.75Wino +.75Snow (Cp=1.6)

S = Sloped Roof Snow Load (psf) 30.00
Po= TAx (75x S+ DLg . ) % cos(8) + | TAx 75xpy_ | 513.63
e L
M= LwDLtC s = +P = —} * cos(g) 852.31
a
12
- 4.63
5. i=Msx
! 7 Fb x Cdyyjg x Cix x G x Crg
S, % 100
A 283.67
L o << IF equaL To oR MORE THAN 100% Cope CompLiant, OK!
Loapinc ComeinaTION # 6! CHeck Sersmic Loaping:
ExistingDL = DLpy + Walls Walls == 3.5 psf 12.45
ProposedDL = ExistingDL + DLg .. % € 13.25
p dDL
Seismiclnerease = 100 = %] — 100 6.43
ExistingDL

<< IF eqQuaL TO OR LESS THAN 10% Cope Compuant, OKI

SEeEIsMIC SUMMARY

Sect. 3404.3 Alterations (See Exception):
The addition of the Solar Panels, meets the following:

The design strength of existing elements reguired to resist seismic forces is not reduced.
The seismic force to required existing structural elements is not substantially increased.
No new structural elements are being added.

New nonstructural elements are being connected to existing structure per Chapter 16,

Alterations do not create structural irregularities.
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Note: For ASCE 7-10 the wind forces have been multiplied by 0.6

Loapineg CompINATION #7:  Zone 1 (0.6)(DL RF + DL SoLar) + Wino Up (Co=1.6)
P7 := TA x (pyp — 0.6 x DLggJ,, x cos(0)) 150.16
o %
M; = LP? x —J ~wDLy x — x cos(8) 201.57
a ’

= 1.10

S, r=Mx , . :
! 7" Fb x Cdyying > Cly x G x Cr.g
S, % 100

0 = ———— << IF EqQuaL TO OR MORE THAN 100% Cope Compriant, OKI 1199.44

r

LimiTs oF Score oF WoRrk AND LiaBILITY

Existing deficiencies which may be readily observable, and conditions which may not
be code compliant, or may be in need of repair, or are concealed in any way that is
not observable at the time of any inspections, are not included in this scope of work.
There is no implication that any visual inspections, by the Seolar Company or the Engi-
neer of Record, are intended to be technically exhaustive, or that such inspections
indicate that every aspect of every component was analyzed, or that every conceiv-
able deficiency was reported. The calculations do not include an analysis of the over-
all structural stability, and code compliance of an existing building, nor prediction of
satisfactory performance or life expectancy of any existing building.





