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POST FRAME BUILDING

REFERENCES:
1. 2021 Edition of the International Building Code

2. ASCE7-16 - Minimum Design Loads and Associated Criteria for Buildings
and Other Structures, American Society of Civil Engineers, 2017

3. 2018 Edition, National Design Specification (NDS) For Wood
Construction with 2018 Edifion NDS Supplement, American Wood Council, 2018

4, 2021 Edition, Special Design Provisions for Wind and Seismic (SDPWS)
American Wood Council, 2020

5. ASABE EP486.3 - Shallow Post and Pier Foundation Design
American Society of Agricultural and Biological Engineers, 2017
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DESIGN INPUT VALUES:
Building Dimensions
Wbldg = 70& Ndlh Of &Jﬂding

Lpigg = 65-ft Length of Building

Hpjgg := 12-ft Eave Height of Building

Rpieh := 4 /12 Roof pitch

Oyerhang := 12-in  Length of Eave Overhang

GOyerhang = 12in  Length of Gable Overhang

By = 11-ft Greatest fributary spacing between eave wall posts

Apron = 0-ft Height of Wall Apron Below RoofLine

Design Loads for Building:

Risk Category :=

m" v
Wind Design Values:
Wind Speed: Wind Exposure:
Vying = 110 mph Exposure =

"C" V|

Seismic Design Values:
Site_class :=
S,:= 1.254 Mapped spectral acceleration for short period
S, := 0.432 Mapped spectral acceleration for 1 second period

R,:=1.5 Response modification factor

Roof Load Design Values:
pg = 30-psft Ground snow load

Pa= 5 pSf Roof dead load R{)of_type_ig = "metal ghca]_hj_ng"
Prr= 20psf Rooflive load

paz = 1 psf Additional truss bottom chord dead load (if applicable)

Ceiling live load at storage areas (if applicable, where 24" wide x 42" tall object will fit

Pra= Opsf
between (2) or more truss members. The width of the storage area is = 0 ft)
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DESIGN INPUT VALUES (Continued):

Structural Members for Building:

Eave Post Properties: (Solid-sawn post unless otherwise specified)

Spost == Post Species := Post Grade :=
post T
fax12 V| | Hem-Fir v 1 v|

Post; = ‘
| Roug-Sawn Vv

Purlin rties:

Spurlin :=
§x26 |v|
Purlingpegics =
|D0ug-Fir Vv
Purlingp,g. =

[2 M| Purling,ging = 24-in

Post Hole and Footing Design Values:

Qsoil == 1500-psf  Assumed soil vertical bearing capacity
Seoil = 100 pst /1t Assumed soil lateral bearing capacity
dia footing = 2.50-ft  Main eave post footing diameter

Thickness of post concrete footing

IConcrete V| Main eave post hole backifill

tCPfooting = 610

Backfill_type :=

(GO TO LAST PAGE FOR SUMMARY OF RESULTS)
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SNOW LOAD ANALYSIS:
For roof slopes greater than 5 degrees, and less than 70 degrees.

pg = 30psf Ground Snow Load (from above)
Rangle = 18.43deg  Angle of roof

C.=1.00 Exposure factor

C,= 120 Thermal Factor

1.00 Roofslope factor

MO
I

Iy=1.00 Importance factor

1. Determine Roof Snow Loads:

pri= 0.7-C;Cylyp,  Equation 1

pe= 252psf Flat roof snow load; Roof slope < Sdeg
PP Equation 2
ps = 25.2 psf Sloped roof (balanced) snow load

2. Determine final snow load, p,,,

psu = 26psf  Final roof snow load



WIND ANALYSIS:

Vwinga = 110 mph Wind &)QEd
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ky=0.85 Wind Directionality Factor

k=10 Topographic Factor

k, = 0.849 Wind Exposure Factor (windward)

k, ¢ = 0.849 Wind Exposure Factor
(components & cladding)

I, = 1.00 Importance factor

Gz = 000256k, Ky Vesing”

q, = 22.35 pst \elocity Pressure

Calculated Wind Pressures:

Roof Wind:
Groof = 9z G-Crrw
Groof = 22.80 psf
Windward Eave Wall:

Qwwe = qz G'prwe
Qwwe = 15.20 psf

Windward Gable Wall:

Qwwg = 4z G'prwg
Quwg = 15.20 psf

Wall Elements:

Qwe == QZ_cc'Gprall
Gwe = —17.88 psf

Internal Wind Pressure (+/-):

qi == qz_cc'GCpi
q; = 4.02 psf

& 2
Qz cc = 0.00256-k; oo kaka Viving

Gy oo = 22.35 pst Velocity Pressure
) (Components & Cladding)

Roof Uplift:
Quplift = 9z G- Cruplift
qup]iﬂ = —3 1 2? pSf
Leeward Eave Wall:
Qiwe -= qz'G'Cplwe
Qiwe = —9.21 psf’
Leeward Gable Wall:
Qiwg = qz‘G'Cplwg
q'Wg - _9.50 pSf
Roof Elements:

Gr = qz_cc'G‘CNn:
qr = —30.12 psf
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SEISMIC CALCULATIONS:
S, =125 Mapped spectral acceleration for short periods (from above)
S; =043 Mapped spectral acceleration for 1-second period (from above)
[.=1.0 Importance factor
R,=15 Response medification factor (from above)
1. Determine the Seismic Design Category

a. Calculate S and Spy,

For Spg: For Spy:
For s, =125 For s, =043
F,=120 F,= 1.57
Sms = SgFy Smi = Sp-Fy
Sys = 1.50 Sy = 0.677
Sps = (%)Sm Spy := (;)‘Sm
S 100 Spy = 045

Seismic_Design_Category = "D"

2. Determine the building parameters

Building dead load weight, Wi: Wall Load Desi lues:
Prsi= if(pf > 30-psf ,pf,O) Prs = Opsf Pow = 3 psf Wall dead load (mean)
Hygor = 11.67 ft  Height of roof Apron = 0.00 Height of Wall Apron Below

Roof Line (if applicable)
Truss neet = 2.83 ft Height of gable end truss heel

Wi = [Wiidg + (2-Overhang) | Lvidg + (2»Gow,hmg);-[(pf_s-0.zo) +Pa+ Paz) -
+[ Wasic' Litag (0.25-pra) | + [(Wbldg — Watic) Lt '(025‘9132)]
+[(2- Wetag max(Aprons Truss neet)) + (2-Litdg Apron) + (Wbldg'Hroof)]'PDw
W, = 325841b
Building area, Ay,:
Ay = Lbldg’wbldg

Ay = 4550 ft°
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3. Determine the shear force to be applied
a. Determine the fundamental period, T

C,= 14 sec Coeficientfor Upper Limit on Calculated Period

0.75
Hmof
Hyigg + 3
T, := 0.02: — T,=0.174 sec
T = if (T, > Cy, Cys Ty) T=0.174 sec Fundamental period

b. Determine the Seismic Response Coefiicient, C:
Tg=6 Long-period fransition period

C, is calculated as: but C, need not exceed:

S Sp1’T

e Coim if] T < Ty, —2L_ 2L L

S = 0669 o[Z2] 2[ 2

L s1 = 0. I ) D Cy = 1.735
and C, shallnotbe less than:

‘ 0.55-5,
Cy3 == max max(0.044-Spg-1,,0.01),if| $; > 0‘6,—R-—,0
a

Csi= if(csl >Cq ’CSZ'if(Csl < CS3’CS3’C51))

C, = 0669 Seismic Response Coefiicient to used in determination of seismic base shear

c. Determine the Seismic Base Shear:

Vbasc_ahcar = Cy W, Vhaac_shcar =217921b

4. Determine the seismic load on the building:

Since Seismic_Design_Category = "D" , p= 130 Qy:= 1.5 Overstrength Factor

E:= max(p'gﬂ)'vbase_shea: E = 326881b Seismic load on building

Number of posts resisting seismic loads

P, ost_number = 14

E'prosi bndg
foseismic_eave = = = I S smi
) (Post.mmmber Sypost) Concismic_eave = 1338pst lhalcsi ﬁrt.h :nsee;;s;"stc
E'Lyposl_bndg

Foscismic_gable = 2526 psi This is the seismic

foacismic: gable ==
_gable
Post number”* st
( - Sypo ) load on one post
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BUILDING MODEL:

a:= B, a=132in Bayspacingininches Hyoor = 11.667 fR00f height

© = 1843 deg Roofangle from horizontal

CALCULATE WIND LOADS:
Apply wind loads to the roofto determine moments and fiber stresses in the posts

Eave Wind Calculations:
Calculate the eave wind load on the roofin each bay.

Groof = 22.8psf Roofwind pressure

Peave wind = Hmof'Bay'qmof pca\;c_wind = 29261b

Calculate the eave wind load on the eave wall aprons

qe = 24.4 pst Eave wall wind pressure
Peave_apron = Apron Bay Qe Pisve. i =01
Meave wind = (Peavc_wind + l’cm_apmn)'(Hmdg) Meave wing = 421303 in-1b
foeave wind *= aass aied fheave_wina = 1097 psi
2-Sypost
Gable Wind Calculations:

Calculate the total gable roofiwall load

Qg = 24.7 psf Gable wall wind pressure

Wb]dg
2

Pgable wind = |:(“roof' ] + wbldg'Apron:I'qg Pgabte wina = 10085 1b

Mgable_wind = 1452220 in-1b

Mgable wind = Pgable wind'Hbidg

Post_.nl.rmber =14

£ o Mgﬂb]e_wind
baatle,_wind (Post_number Sypost) fogable wina = 810 psi
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MAIN POST DESIGN FOR EAVE WIND:
Calculate allowable unit compression sfress, F...

F,; = 750 psi
F. = 900 psi
prosl_bndg =110in

dpost = 8in
Kei=12 c

Ic = K-c prast_bnd,g

0.822-Enin

LV
&)

Fc?:'. =

Calculate Column Stability Factor, Cp:

FCE
1+
Cp - Fc’CD
2-¢
FCC_L = FG'C]}_L

Fcc Lr= Fc'Cp_Lr

F.:r;_S =F¢ Cp” s

Foe worg == F ‘C'Cp_WUrE Fee woe = 617 psi

Paeadpost = 23651b
P]ivepust =01lb
PLI'UOﬁ}Osi = 7920 lb

Pynowpost = 10564 1b

Fc = Fc1'CMcpost‘Crpost’CFcpost'Ciposl'CdASCE
Allowable compression siress including load factors

Bending length of post

Minimum unbraced dimension of post

= 0.8 Epmin wood = 470000 psi E'min *= Emin_wood' ChEpost' CtpostE* CipostE
I, = 132.00in E'min = 470000 psi
Load duration factors (Cp):
Fg = 1419psi Cpeonst = 1.25 Cowind = 1.60

Cpsnow = 1.15 Cpseismic = 1.60

chiV!: —_— 100
'
2
F F
14— x Cp 1= 076 Cp 1 =082
Fc CD Fc CD - N
T T g Cps=1079 Cp work = 0.69

Fee 1= 739 psi Allowable compression stress on the post; load case 1

Fee 1= 688 psi Allowable compression sfress on the post; load case 2

F.. 5= 709 psi Allowable compression siress on the post; load case 3b &
- 4b

Allowable compression siress on the post; all load cases
except as note above

Axial loading per post due to roof dead load
Axial loading per post due to live load
Axial loading per post due to live roof load

Axial loading per post due to roof snow load (load case 3b &4b)

Psnowpost £s = 99791b  Axialloading per post due to roofsnow load (load cases exceptas noted above)

Fp1 = 1050 psi

Fp = Fp1-Cpwind ChMbpost Cpost Crxpost Cropost: Crupost Cipost Caascr

F, = 2004 psi Allowable bending stress per postincluding load factors
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Check Eave Load Cases:
Load Case 1: Dead Load

P
f, = denipost f, = 25psi Actual compression stress per post

Apost
le

CCFALIl = [—J CCFALIl = 0.03

cc L

Load Case 2: Dead Load + Live Load

£ p deadpost Plivepost
er=

f.=25psi Actual compression stress per post

Apost
CCFALI2 = i
T By CCFALI2 = 0.03
Load Case 3a: Dead Load + Live RoofLoad
Pdeadposl £+ B Lroofpost 4 5
L= f.=107psi  Actual compression stress per post
A-post
5 s <
GFALRs > [ J CCFALI3a = 0.16
cc Lr
Load Case 3b: Dead Load + Snow Load
Pdeadposl + Psnowpml . :
f.:= f.=135psi  Actual compression stress per post
Apost
¢
SRR [ CCFALI3b = 0.19

Load Case 4a: Dead Load +0.75 * Live load + 0.75 * Live Roof Load

[ om Pdeadpost + 0-75'Plivepost T O‘TS'PLroofpost

c- Apo“

f, = 87 psi Actual compression sfress per post

CCFALI4a := [ ] CCFALI4a = 0.13

"oc_Lr

Load Case 4b: Dead Load +0.75 * Live load +0.75 * Snow Load

P, + 0.75-Py; + 0.75-P,
P .. tvenet o i f,=107psi  Actual compression stress per post

c* A'p()ﬁt

©
CCFALI4b := [F ] CCFALI4b = 0.15
cc S
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Check Eave Load Cases - cont'd:

Load Case 5: Dead Load + 0.6 * Wind Load

fbl = 0.6 fbcav::_wind fbl = 658 p51 Actual bendhg sfress on pOSt

P, deadpost . A
.= f, = 25psi Actual compression stress per post

Aposl
2
fi
CCFALIS = || — 2 L
k cc_WorE Fol 1 - i
L CCFALIS = 0.34
Load Case 6a: Dead Load +0.75 * Live Load +0.75 * (0.6 * Wind Load) + 0.75 * Live Roof Load

fipt = 0.75(0.6-foeave wind) fi; = 494psi  Actual bending stress on post

Paadoost + 075 Piivenast ¥ 0.75 P rogtine ]
£, := Seapot dvepont i ok £, = 87 psi Actual compression stress per post

Apost
fe fi1

2
5 +
k cc_WorE F [1
p| 1 —

CCFALI6a := [

ch] CCFALI6a = 0.28

Load Case 6a: Dead Load +0.75 * Live Load +0.75 * (0.6 *Wind Load) + 0.75 * Snow Load

fig = 0_75‘(0‘6.&“‘{3_“&“ d) fy; = 494 psi  Actual bending stress on post
P + 0.75-By + 0.75-P,
[,C — deadpost livepost snowpost_fs rc ~ 103 pSi Actual m"pression stress per pOSt
Apost
2
f. fi
CCFALI6b := || —— | + o
l.'1:.f.‘._‘tikf()1'E

tc
Fy| 1 - —
2 Feg CCFALI6b = 0.29

Load Case 7: 0.6 * Dead Load + 0.6 * Wind Load

fb1 := 0.6-fpeave_wind
. fy; = 658 psi  Actual bending stress on post
_ 0-6‘Pdcadpcs|

c -

Apost f,= 15psi Actual compression stress per post

2
CCFALIT := - +
k cc_ WorE . [

1 e —
1-0E] CCFALI7 = 0.33
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Check Eave Load Cases - cont'd:

Evpost = 0.2 SDS'Pdendpasl Evposl =4751b Vertical seismic load

Load Case 8: Dead Load + 0.7 * Vertical Seismic Load + 0.7 * Horizontal Seismic Load
fo1 1= 0.7-Foseismic cave f,; = 936 psi  Actual bending stress on post

Pdeadpoat +0.7- E\l‘post

£, :=
Apost

f, = 28 ps1 Actual compression stress per post

fip1

2
fe
CCFALI8 := -
F cc_WorE : [ fc ]
Fy

[

Feg CCFALIS = 0.48

Load Case 9: Dead Load + 0.525 * \ertical Seismic Load + 0.525 * Horizontal Seismic Load +
0.75 * Live Load + 0.75 * Snow Load

fb1 == 0.525fpscismic_cave fi,; = 702 psi  Actual bending sfress on post
Pdcadpost + 0-525'Elvposl + O-TS'Piivestl + 0-75'Psnowpost_fa

£, =

Apﬂsl

f,=105psi  Actual compression stress per post
2
£
cerALI = || ——| + o
cc_ WorE &l 5 i
"I Fg CCFALI9 = 0.41

Load Case 10: Dead Load - 0.7 * Vertical Seismic Load + 0.7 * Horizontal Seismic Load

b1 2= 0.7 Toscismic_cave fo; = 936psi  Actual bending stress on post

£ .= P deadpost — 0.7 “vpost

4,
Apust

£ i
CCFALII0 := 2 + ol
Fcc_WorE £

f, = 21 psi Actual compression stress per post

’ C
Y e—
o [ FcE] CCFALII0 = 0.48

CCFALI,,y,. = 0.48 Lessthan or equalto 1.00 thus OK
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MAIN POST DESIGN FOR GABLE WIND:
Calculate allowable unit compression stress, F..

F‘:] = 850 pSi F ¢~ Fc]'CMcpost‘Cmosl'CFcpnsl'Ciposl'CdASCE

F.= 1020 psi Allowable compression stress including load factors
Lypost bndg = 138.5 in Bending length of post
dpest = 81in Minimum unbraced dimension of post
Kei=12 c:=08 Emin wooa = 470000 psi Eluin = Emin_wood ChMEpostCiposteCiposte
L == Ko -Lypost bndg I, =166.2in B 410000

Load duration factors (Cp):
0.822-E'yin _

FcE = _—2 FCE = 895 Ps1 CDconst = k25 CDwind = 1.60

L

[d_' Cpsnow = 1.15 Cpseismic = 1.60
post
Caloulate Column Stabilty Factor, C,; Coiive = 1.00
5 |
F F F
i | 4 = Cp 1r = 0.56 Cp 1 = 0.64

. F.-Cp F.-Cp FeCp - -

L 2-c 2.¢ c C]!I“S = (.59 Cp_WurE =0.47
Feo 1.:=FcCp 1. F = 657 psi Allowable compression sfress on the post; load case 1
Fee 1o=FeCp 11 Fo 1,=571psi  Allowable compression stress on the post; load case 2
Fee s:=FeCpy s F.. g= 603 psi Allowable compression stress on the post; load case 3b &

- - - 4b
Foo work = Fo'Cp wore  Foc wort = 476 psi Allowable compression stress on the post; all load cases
) B except as note above

Pacadpost = 23651b Axial loading per post due to roof dead load

Pjivepost = 01b Axial loading per post due to ive load

PLroofpost = 79201b Axial loading per post due to live roofload

Psnowpost = 10564 1b Axial loading per post due to roof snow load (load case 3b & 4b)

Pnowpost s = 99791b  Axialloading per post due to roof snow load (load cases except as noted above)

Fyp = 975 psi Fp := Fp1*Cpwind Cuvbpost Cipost” Crypost Cropost Crupost Cipost Caasce

F, = 1872 psi Allowable bending stress per postincluding load factors
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Check Gable Load Cases:
Load Case 1: Dead Load

P
f.:= —Noxpon f, = 25psi Actual compression stress per post
Apnst
£
CCFALII := [—‘) CCFALII = 0.04
cc_L

Load Case 2: Dead Load + Live Load

Pdcndpost + Piiveposi

.=
¢ Apost

fe
CCFALI2 := [F ] CCFALI2 = 0.04
cc L

f,=25psi Actual compression stress per post

Load Case 3a: Dead Load + Live RoofLoad

£ Pdcadpost + PLrouprsl

¥ Aposl

CCFALI3a := [

f.= 107 psi Actual compression stress per post

<
] CCFALI3a = 0.19

cc Lr

Load Case 3b: Dead Load + Snow Load

£ pdeadpost + Psnowposl

. Apost

;
CCFALI3b :=[ i J

cc_S

f.=135psi  Actual compression stress per post

CCFALI3b = 0.22

Load Case 4a: Dead Load + 0.75 * Live load + 0.75 * Live Roof Load

¥ Pacadpost + 0-75Plivepost + 0.75-PLroofpost

. Agost

f, = 87 psi Actual compression stress per post

CCEALIw:= [ ] CCFALM4a = 0.15

F, cc Lr

Load Case 4b: Dead Load +0.75 * Live load +0.75 * Snow Load

£ Pdeadpnsl + O'TSIP“\"BWSI + 0‘?5'psrlowpm1

- A]m[

f,=107psi  Actual compression stress per post

CCFALI4b = 0.18

cc S

fe
CCFALH4b := | ——
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Check Gable Load Cases - cont'd:

Load Case 5: Dead Load + 0.6 * Wind Load

fi1 2= 0.6-Fygavie wind f; = 486 psi  Actual bending stress on post
P,
f. = i i f, = 25psi Actual compression siress per post
Apost
2
f, fi
CCFALIS = || ——| + 2
k cc_WorE Fol1 - .fi
b Fp CCFALIS = 0.27

Load Case 6a: Dead Load +0.75 * Live Load + 0.75 * (0.6 * Wind Load) + 0.75 * Live Roof Load

i1 = 0.75-(0.6-Fogabie wind) fy; = 365psi  Actual bending stress on post

. Pd.cadpum + 0'75'Pliveposl + O-TS'P[.mofposl

Apost

- "
CCFALI6a :=[ : ] + L

K .cc__WorE . -
Fp|1 - —
Feg CCFALI6a = 0.25

fs f. = 87 psi Actual compression stress per post

Load Case 6a: Dead Load +0.75 * Live Load +0.75 * (0.6 * Wind Load) + 0.75 * Snow Load
fo == 0.75‘(0,6-!’1,331,[3_‘,&“‘,) f,; = 365psi  Actualbending stress on post

£ = b deadpost + 0‘?5'Plivcpost T 0‘75'Psnowp05[_fs

7 -

f; ? . fir
k Icc WorE [ tc J
c Fy| 1 — —

cE

f.=103psi  Actual compression siress per post

CCFALI6b := (

CCFALI6b = 0.27

Load Case 7:0.6 * Dead Load + 0.6 * Wind Load

fpy := 0-6'fbgable wind
) f; = 486psi  Actual bending stress on post
]
f 0.6 deadpost
g RO

Apost f, = 15psi Actual compression stress per post

£ 2 £
CCFALIT := [ . j + = -

C
Fyf 1 - —
¥ [ ch] CCFALI7 = 0.27
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Check Gable Load Cases - cont'd:

Evpos! = 0'2'SDS'PdcndstI vaosl =4751b Vertical seismic load

Load Case 8: Dead Load + 0.7 * \lertical Seismic Load + 0.7 * Horizontal Seismic Load

fo1 := 0.7-foseismic_gable fy; = 1768psi  Actual bending stress on post

_ Pdeadpost + 0-?'Evposl

Apost

% f, = 28 psi Actual compression siress per post

f;

2
c N fhl
F, cc_WorE i fc
= Pb' 1 —

CCFALI8 := [

CCFALI8 = 0.98

Load Case 9: Dead Load +0.525 * \ertical Seismic Load + 0.525 * Horizontal Seismic Load +
0.75 * Live Load + 0.75 * Snow Load

fy1 = 0.525-fyscismic_gable f,; = 1326psi  Actual bending stress on post

_ Pdcadposl + 0-525'Evpcsi + 0~75'Pliveposl + 0-?5'Pmowposl__fs

Apmt

2
g
CCFALI9:=[ : ]+ i

C
1 -
b [ FQJ CCFALI9 = 0.85

-

f,= 105 psi Actual compression stress per post

Load Case 10: Dead Load - 0.7 * Vertical Seismic Load + 0.7 * Horizontal Seismic Load

fy1 == 0.7-foseismic_gable fi; = 1768 psi Actual bending stress on post
Pdcadpost - U‘?'Evpusl
" =
Apost
fo= 21psi Actual compression stress per post
5 Y fo
CCFALILO = - +
PCC_WI}TE F 1 -_fc_
o CCFALII0 = 0.97

CCFALIyp . = 0.98 Less than or equalto 1.00 thus OK



3/2/2026 1200926 (Puyallup Seventh Day Adventist Church) 70x65x12 17

EMBEDMENT FOR MAIN EAVE POST:
Calculate the minimum required post embedment depth for lateral loading for the main posts.

Post_is = "not constrained by a concrete slab" Backfill type = "Concrete"
V,= 16341b Lateral shear load at the ground line

M, = 18864 1b-ft Moment atthe ground line

dia footing = 2.5t Main post footing diameter, used with concrete backdil

bpost = 14.4in  Diagonal dimension of main post, used with granular backfill

St = 100psf  Lateral capacity of soil

Trial depth = 1.5 ft-The starting depth of the post hole depth. The final post hole depth is determined
by iterating to a final depth.

depth post = 4.1t This is the minimum required post embedment depth for lateral loading

FOOTING DESIGN FOR MAIN EAVE POST:
Determine the footing size and depth for vertical bearing for the main posts.

Qsoit = 1500 psf Soil bearing capacity for footing

diy footing = 2.5t Footing diameter

dia sootag
Afooling i a_fooling 5 —
4 Afooling =491t ootng area

Poet deptn = 5.0t Minimum required post embedment depth

Pﬂg_a]low = Afooting’ soil Aactor + Pskin

Phg atiow = 13548 1b Allowable end bearing capacity of foofing

Phg_applied = 129291b Total applied footing load

Note that the end bearing capacity (Pm_a“ow) is greater than the combined footing load
(Pag appiea) This is OK.
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Next, check main eave post uplift:

Quptit = —31.27 pst Wind uplift pressure

W,
Py = 0.6-[ ;ldg + Ovcrhang)'Bﬁr'(lq“Pﬁﬂl):l

Py =74291b This is the uplift on one eave post

Assume a total weight of roof area to be 0.6"Dead Load (p,). The area of the roof that will tend to
keep the truss postin the ground will be as follows:

2
di, footing
Epost_hole = ]So'pCf'Posl_depﬂ“[ﬁ.-_T ~ Apost

Epost hote = 31821b  Weight of concrete in post hole

. Whidg
Wy = [ 0.6- g T Overhang |'Bay'Pa|| + Epost hole + Pskinu

Wiy = 78061b Total uplift resistance

Note that the total uplift resistance (W) is greater than the uplift load (P,). This is OK.
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PURLIN DESIGN: (Worst case shown)
The purlins simply span between pairs of trusses or rafters. Determine the adequacy of the puriins.

Purlins = "2x6 #2 Doug-Fir" Purlingp,cne = 24in  0C.

Lpurtin_span = 126.5 in Bending length of purlin

Wourin = 4.9pli Maximum combined distributed roof load along top edge of purlin
Wourlin' Lpurdi 2

Mpusin = s ';mn‘sm Mpudin = 9804 in:1b Bending moment in the purlin
Mpl.trlin . %

fopurtin = . foputin = 1296 psi Bending stress applied to the puriin
“purlin

Determine the allowable member stress including load factors
FbPudi.n = 9’00 'pSl CDsnow = 115 Cl\‘fb‘p'lll'lil‘l = 100 Ctpm‘!in = ].OO CLpurlin = 100
CFpurlin — 130 Cfupur!in = ]OO Crpur[in = 1 15

Fopurlin = FoPurtin*Chsnow Cubpurtin’ Ctpurtin® CLpustin Cpurtin* Cfupurtin' Crpurtin
Fbpurlin = 1547 PSI > fbpul'ﬁn This is OK
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MAIN POST CORBEL BLOCK DESIGN: (Worst case shown)
Determine the required number and size of bolts required in the main post corbel block.

Allowable fastener shear capacities
Z1poit_s8 = 15901b Shear capacity for 5/8" dia. bolts
Zpolt 34 = 21901b Shear capacity for 3/4" dia. bolts
Z1volt_ 10 = 36001b Shear capacity for 1" dia. bolts
ZTnail 164 = 1221b Shear capacity for 16d nails

ZTnail 204 = 1471b Shear capacity for 20d nails

Preorbel = 1292916 Combined dead, live roof or snow, and live (if applicable) loads on corbels

If 5/8 dia. bolts are used:

Nioitsse = 7.1 Number of 5/8" dia. bolts required in the corbel block, if used.
If 3/4 dia. bolts are used:

Npottsas = 5.1 Number of 3/4" dia. bolts required in the corbel block, if used.
If 1 dia. bolts are used:

Nboitsto = 3.1 Number of 1" dia. bolts required in the corbel block, ifused.
if 20d nails are to be used:

N,its204 = 38.2 Number of 20d nails required in each corbel block, if used.
If 16d nails are to be used:

Nis16a = 46.1 Number of 16d nails required in each corbel block, if used.
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SUMMARY OF RESULTS:

Building Dimensions Building Design Loads
Wiigg = 701t Width of Building Roof dead_load = 5 psf
Lyg = 6511 Length of Buiding Live_roof load = 20 psf

Ground_snow_load = 30 psf
I‘ibldg =121 Eave Height of B‘Jﬂdhg

Roof _snow_load = 26 psf
Oyerhang = 12in Length of Eave Overhang Wind_speed = 110 mph

Rpitn = 4 /12 Roof pitch Wind_exposure = "C"
Seismic_Design_Category = "D"

Post Details Footing Details:
Post_size = "8x12" dia footing = 2-3ft Design Footing Diameter

Post_grade = "#] Hem-Fir Postdepth = 5.0ft  Design Post Depth

Post usage = 98 % Combined stress
usage of post Footingusage = 95 % Stress usage of footing

Backfill_type = "Concrete"

Purlin Details:
Purlin]l_usage = 84 % Stress usage of roof purlin

Corbel Block Bolts:
Nbpoitssg = 7.1 Number of 5/8" dia. bolts required in the corbel block, if used.
Npolts3s = 3.1 Number of 3/4" dia. bolts required in the corbel block, if used.
Npots1o = 3.1 Number of 1" dia. bolts required in the corbel block, if used.
Niits204 = 38.2 Number of 20d nails required in each corbel block, if used.
Nais16a = 46.1 Number of 16d nails required in each corbel block, if used.

SPECIAL NOTE:

The drawings attendant to this calculation shall not be modified by the builder unless authorized in
writing by the engineer. No special inspections are required. No structural observation by the
design engineer is required.



