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DESIGN INPUT VALUES:

Building Dimensions

Wig = 30 ft  Width of Building

Lbldg = 36 ft LEngth of BUlldlng
Hyigg == 14 ft Eave Height of Building

(@) =0 in Length of Eave Overhang

verhang -
Rpieh = 3 /12 Roof pitch
B,yi= 12 ft Greatest nominal spacing between eavewall posts
Waableopenings ‘= 4 ft Total width of openings in one gable wall

Weaveopenings = 16 ft - Total width of openings in one eave wall

Design Loads for Building:

Occ_Category := "II"

Wind Design Values:

Fastest wind speed (3 second gust)

Vwind =95 MPH

Wind Exposure:

E S NBH

Xposure -

Roof Load Design Values:
25 Ibs Ground snow load

)

Pg
pa:=3 Ibs Roof dead [oad
par:= 0 Ibs Additional truss bottom chord dead load (if applicable)

Seismic Design Values:

Site_class :== "D"

S¢:= 1.000 Mapped spectral acceleration for short period
S;:=0.339 Mapped spectral acceleration for 1 second period
Ig = 1.00 Importance factor

R =7 Response modification factor
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DESIGN INPUT VALUES (Continued):

Structural Members for Building:

Post Properties:

Pidth = 6 in  Postwidth y-axis (Solid rough-sawn Hem-Fir post

FRST Blan unless otherwise specified)

Pyepth == 6 in  Postdepth x-axis

Grade := "2" Grade of Post ( 2, 1, or SS = Select Structural)

Purlin Properties: Girt Properties:
Purlinispacing =24 in Girtispacing =226 in
Spurlin = Sx6 Sgirt = "Sy26"

g Fairt == FpMsr1650
Fpurtin == FoMsRr1650 )

Footing and Post Hole Design Values:

Qeoif == 1500 psf Assumed soil vertical bearing capacity
Sei = 150 psf Assumed soil lateral bearing capacity

dia footing = 2 ft Main truss post footing diameter

Slab and backfill information

Concrete_slab = "Optional (may be installed but not required for post constraint)"

Concrete_backfill = "Yes" Backfill in main posts

(GO TO LAST PAGE FOR SUMMARY OF RESULTS)
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SNOW LOAD ANALYSIS:
Design per ASCE 7-05
For roof slopes greater than 5 degrees, and less than 70 degrees.

Pg =25 psf Ground Snow Load (from above)

C.:= 1.0 Exposure factor

Cy:= 1.0 Thermal Factor

€. =1 Roof slope factor

I, = 1.00 Importance factor

ps= Flat roof snow load, psf (see analysis below)

ps= Sloped roof snow load, psf (see analysis below)

1. Determine p;

pr= .7-CeCrlipg Equation 1

pe=17.5 psf

By =Pty Equation 2

p.=17.5 pst This is the balanced snow load on the roof

(used for seismic design only).

2. Determine final snow load, pg,,

Psu= max(pg-ls.25)

Psu= 25 psf This is the snow load to be used for design of all structural components
except for seismic loads.
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WIND ANALYSIS:
Design per ASCE 7-05
Method 2 - Analytical Procedure

Viind = 95 Basic Wind Speed

kq:= .85 Wind Directionality Factor
k=10 Topographic Factor
k,=0.701 Wind Exposure Factor

I, = 1.00 Importance factor

2
qp == _00256'kz'kz('kd'vwind ‘IW

gh = 13.76 pSf

Velocity Pressure

Calculated Wind Pressures:

Windward Eave Wall: Leeward Eave Wall:
Qww = qh'GCpfww Qiw = qh'GCpﬂw

Quw = 6.58  psf Q= —5.15 psf
Windward Gable Wall: Leeward Gable Wall:
Qwwg -= qh‘GCpf“wvg Qiwg == qh'GCpﬂwg

Quwg = 5.50  psf Qug = —3.99  psf
Windward Roof: Leeward Roof:

Quyr = qp,-GC ) "
il e dir = qh'(’cpﬂr

= -G sf
= =A% P Q= —6.00  psf

Wall Elements: Roof Elements:
Qwe -= qh'GCpfw qr = qh'GCpfr
Que = —13.35  psf q,=-1857  psf

Internal Wind Pressure (+/-):

qi = qnGCy;
q; =248 psf
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BUILDING MODEL.:

STEP 1: DETERMINE THE SHEAR STIFFNESS OF THE TEST PANEL
This procedure relies on tests conducted by the National Frame Builders Association.

The test was conducted using 29 gauge ribbed steel panels. These ribbed steel panels are similar
to Strongpanel, Norclad, and Delta-Rib which are in common use by builders in this area. The
material and section properties for the test panels are thus reasonable and will be used throughout.

The stiffness of the test panel was calculated to be: ¢ =2166 Ib/in

STEP 2: CALCULATED ROOF DIAPHRAGM STIFFNESS OF THE TEST PANEL
¢'=(EX1)/(2X(1+V) X (glp) + (Ko / (b' X )*2))

Where: E = 27.5x1076 psi (modulus of elasticity for steel)
= 0.017" (thickness of 29 gauge steel)
= 0.3 (Poisson's Ratio for steel)
g/p = 1.139 ratio of sheathing corrugation length to corrugation pitch
b'= 144" (12'-0" length of test panel)

STEP 2.1
This equation was set equal to the stiffness of the test panel (2166 Ib/in) and the unknown value

(K,) was solved for.

K,=1275 in* sheet edge purlin fastening constant

STEP 2.2:
Use new building width to determine stiffness of new roof diaphragm (¢,
Wiag 12 K,:=1275  Ibf/ft
2
bl’lf:W = )
005(9) t:= 0017 in ® = 14.036deg (Angle of roof pitch from horizontal)
bDoew = 186 1IN E == 27500000
=l E-t
g K, c=3566  Ibf/in
2.961 + 5
(bnew't)
STEP 2.3 & 2.4:

Calculate the equivalent horizontal roof stiffness ( ¢y, for the full roof:
Since ¢, is for the full roof, the roof length must be ratioed by the aspect ratio of the roof panel (b / a)
where "a" is the truss spacing in inches.

b new

2
a:= Bay'lz O = 2-c~cos((~)) . .

a=144 in ¢y, = 8648 Ibf /in
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STEP 3: DETERMINE THE STIFFNESS OF THE POST FRAME (k):

Since the connection between the posts and the rafters can be assumed to be a pinned joint, the model
for the post frame can be assumed to be the sum of two cantilevers (the posts) that actin parallel. The
stiffness of the post frame can be calculated from the amount of force required to deflect the system one
inch. The spring constant (k) in pounds per inch of deflection results directly.

k=68 Ibffin

STEP 4: DETERMINE THE TOTAL SIDE SWAY FORCE (R):
Apply wind loads to the walls to determine the moment, fiber stress and end reaction at prop point R.

Calculate Total Wind Pressure:

Qe = if(qu — Q1w < 10,10, gy = qlW) o= LLH psf
._- a
Qwwpost = e 12-12 Apwpost = 11.73 pli
2
WL ey 2 ) Lpostwbndg
wind -~ qw“post 3 Mwind = 35692 in-Ibf
. Mwind 5
Twind = = fwind = 496 pst
bxcavepost
Lpost bnd
R = 3<q\,‘,‘“,(,s,~ﬂg;;—g R =68 Ibs

STEP 5: DETERMINE THE RATIO OF THE FRAME STIFFNESS TO THE ROOF STIFFNESS:
This ratio (k/c) will be used to determine the side sway force modifiers.

k
— =0.008
Ch

STEP 6: DETERMINE SIDE SWAY RESISTANCE FORCE:
mD = 0.99
STEP 7: DETERMINE THE ROOF DIAPHRAGM SIDE SWAY RESISTANCE FORCE:

Q=mDR Q=681 Ibf

Since not all of the total side sway force (R) is resisted by the roof diaphragm, some translation will
occur at the top of the post. The distributed load that is not resisted by the roof diaphragm will apply
additional moment and fiber stress to the post.

Mygq = 1127 in-Ibf fyg =16  psi

Calculate the total moment and the total fiber stress in the post.

Mo := mD-Myjing + Myg M, = 36537 in-Ibf

fiot == mD-f504 + f4q fie = 507 psi
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MAIN POST DESIGN:

Calculate allowable unit compression stress, F_.

F. =575 psi F,:= Fg-1.15

F.=661 psi Allowable compression stress including load factors

[

post. hady = 156 in  Bending length of post dpost = 6 in  Minimum unbraced dimension of post
K.:= 0.8 c:=08 Evwood = 400000  psi
L= Ke'Lposlibndg L= 124.8in

] 822 pond
F. = —— Fop = 760

=)
dpost

Calculate Column Stability Factor, C;:

2

FcE FcE FcE
| = 1+ 5 -
C C <
C, = = — C,=0.74
E 2-c 2-¢c C ,
Feo:=F.C,
F.. = 487 psi Allowable compression stress on the post
Wioof = 28 psf Total roof loading
Panowpost = 4500 Ibs Axial loading per post due to roof snow load
Pyeadpost = 540 Ibs Axial loading per post due to roof dead load
Fp, := Fp;-1.6

Fp, =920 psi Allowable bending stress per post including load factors
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Check Load Cases:

Load Case 1: Dead Load + .75 * Wind Load + .75 * Snow Load

fo1 = 756 f1 = 381 psi Actual bending stress on post
A#5P +P
it s i i .= 109 psi Actual compression stress per post
Aposl

5 N2 -

f fi,
CCFALIL = (-i) PR -

Feo 1o 5 CCFALII = 0.53

cE

Load Case 2: Dead Load + Wind Load

fi = B fi; = 507 psi (Actual bending stress on post)
Pdeadpost . . g
fi=— fo= 15 psi (Actual compression stress per post)
Aposl
2
f, £
CCFALI2 := (——j TS S—
Fe) & (1 fc) CCFALI2 = 0.56
el
cE

Load Case 3: Dead Load + Snow Load

f15=0 f1=0 psi (Actual bending stress on post)
Psnowpost + Pdeadposl " .
f = f,= 140 psi (Actual compression stress per post)
Apost
f,
CCFALI3 := (—°j
Fee CCFALI3 = 0.29

CCFALI = 0.56 Less than or equal to 1.00 thus OK



SEISMIC CALCULATIONS:

Design per ASCE 7-05
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Sg = 1.00 Mapped spectral acceleration for short periods (from above)

S;=0.34 Mapped spectral acceleration for 1-second period (from above)

=10 Importance factor
W = Dead load of building
Ry=17 Response modification factor (from above)

1. Determine the Seismic Design Category

a. Calculate Spg and Sp,

For Spg:
For S =1.00
F,=1.10
SMS = Ss'Fa
SMS = 110
2
Sps = (;)'SMS
Sps = 0.73

Seismic_Design_Category = "D"

2. Determine the building parameters

Building dead load weight, W:

For Spy:
For S,=034
F, =172
Sai = Si-Fy
Sy = 0.58
Spy = [;)Szm
Spy =0.39

Hyiag
W= [(Woidg Liag)-(pr-2)] + [(Wbldg'Lbldg) - l}.(wbldg + Lbldg).%:ﬂ.pd

W = 6012 Ibf
Building area, Ay:

Ap = Litag" Whidg Ap=1080 ft
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3. Determine the shear force to be applied

a. Determine the structural period, T

T,i= .02 (Hygg + Hrm,f)'75

T:=T, T =017
b. Detemine the Seismic Response Coefficient, Cs:
Cs is calculated as:

SDS
CSZ =

By Cy = 0.105

Iy

But shall not be less than:

S
Cq =1 S; = 0.0, ,0.01
s Cq =0.010
Ig
But need not exceed:
Sp1
Cs3 = Cs3 = 0.321
RS
Tl —=
Ig
C=0.105
c. Detemine the Seismic Base Shear:
vbascrshcar =CgW Vbaseishear - 630 Ibf

4. Determine the seismic load on the building:
Per ASCE 7-05

Since Seismic_Design_Category = "D" , p=13
E = p'Vbaseishear

E =819 Ibf Seismic load on building
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DETERMINE GABLE WALL SHEAR LOADS:
1. Determine the wind load on the eave wall to be resisted by the gable wall in shear:

qe.= 11.7 psf Eave wall wind pressure from above

(0-375'mD'Hbldg'Lb]dg'qe) £ (Hroof' Lbldg'qroof)

2

e

Veave wind =
Veave wind = 1100 Ibf
2. Determine the seismic load to be resisted by the gable wall in shear:

Veave seismic := b Veave_seismic = 409  Ibf

3. Determine the controlling load to be resisted by the gable wall in shear:

The controlling load = "Veave_wind" . Therefore, V. gear = 1100 Ibf

Vgable_shear IS the shear load that is transmitted through the roof diaphragm to each gable wall.

Normalize the load to a per foot basis.

\4 gable shear

V, e
gablewall ) o if
Wbldg - Wgab]copenings Vgablewall 42 p

The gable wall diaphragms can resist the shear loads as follows:

Vablewall < 142 plf Use 29 gauge metal sheathing. Install per the
Typical Screw Schedule as shown on the Standard
Details drawing in the engineered drawing package.
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DETERMINE EAVE WALL SHEAR LOADS:

1. Determine the wind load on the gable wall to be resisted by the eave wall in shear:

qg = it(qug ~ Qiwg < 10, lO‘qug i qlwg)
q, = 10 psf Gable wall wind pressure

Hioof = 374
0.375~mD'}‘1bldg'Wbldg'qg i O-S'I{fmf'wbldg'qg

2

L

Vgable_wind :=

Vgable wind = 1063  Ibf

2. Determine the seismic load to be resisted by the eave wall in shear:

i E
Vgable seismic := = Vgable seismic = 409  Ibf

3. Determine the controlling load to be resisted by the eave wall in shear:
The controlling load = "Vgable_wind" . Therefore, V . e = 1063 Ibf

Veave_shear IS the shear load thatis transmitted through the roof diaphragm to each eave wall.

Normalize the load to a per foot basis.

. vca\'eishear
eavewall - = ’
Lbldg i Weaveopenjngs Veavewall

V

=53 plf

The eave wall diaphragms can resist the shear loads as follows:

Veavewall < 142 plf Use 29 gauge metal sheathing. Install per the
Typical Screw Schedule as shown on the Standard
Details drawing in the engineered drawing package.
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EMBEDMENT FOR MAIN POST:

Calculate the minimum required post embedment depth for lateral loading for the main posts.

Post_is = "not constrained by a concrete slab"

2= 619 Ibf Lateral shear load at the groundline
M, = 3045 ft-Ilbf Moment at the groundline

dia footing = 2 ft. Main post footing diameter

Seoit = 150 psf  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

d 26 ft.  Thisis the minimum required post embedment depth for lateral loading

epth post =

Gable wall uplift due to shear loading on gable wall shear panel:
Calculate uplift pullout of the gable wall posts due to shear loads on the gable walls.

Veave wind = 1100 Ibf  Calculated from above

Veave_wind-Hyjqq

C Cpost = 592 Ibf This is the uplift load on one gable wall post

post =
Wbldg - Wgableopenings

Assume a dead load weight of roof and wall area to be 2.0 psf. The area of the roof and wall that
will tend to keep the gable wall post in the ground will be as follows:

B,y
Rygpi= %-wbldg-z Roof = 360 Ibs  Dead load of roof

Wbldg 2'Bay
Gablshwall = {Hbldg’(wbldg - Wgableopenings) + (Hroof'_,)—_ + Hbldg' 5 2

depth gable footing = 4-0 ft gable post embedment depth

Gble wan = 1176.51bf  Dead load of gable wall
Pcsts = (Hbldg % depthigableifooting)'wposl POS[S =158 Ibs Welght of pOSt
diy gabile Footing = 2 ft Diameter of gable wall posthole footing

Concrete backfill in the gable end posts is = "not required”  to resist gable wall panel uplift.

Backfill = 1734 Ibs  Gable post backfill weight if gable end post hole is backfilled with
concrete (0 if granular or native soil backfill. Concrete backfill may or
may not be required to resist gable wall panel uplift).

Wiiot == Gaple wall + Roof + Posts + Backfill

Total resistance for gable wall panel uplift. Since Wt,  is greater than

Wiyo = 3428 Ibf the gable wall panel uplift, C___,, the gable wall footing is adequate.

post’
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FOOTING DESIGN FOR MAIN POST:

Determine the footing size and depth for vertical bearing for the main posts.

2
diaifooting
Afooting =T T‘

Agooting = 3-14 ft2 Footing area

Qeoit = 1500  psf Soil bearing capacity for footing

tia footing = 2 ft Footing diameter

Pt deati = % ft  Minimum required post embedment depth

Pfooting = Afooting' qsoil'dfactor Pfooting = 7540 Ibf End bearing capacity of footing

P....= 5040 Ibf Total footing load

SNOwW

Note that the end bearing capacity (Pyoing) is greater than the snow load (Pg,,). This is OK.
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GIRT DESIGN:

The girts will simple span between posts and loaded horizontally for wind. Calculate bending
stress due to wind loading and determine the adequacy of the girts.

Giﬁispacing . . : : " "

Geegine = Gvind 6 n.—_12-12 Qwegirt = 248 pli Lgirt span = 138 IN Orientation = "Flat
2
M 5 Lginispan
girt *= YQwegirt’ 3 Mgirt = 5911 in-Ibf
. Mgin i i i
gt = - fogirt = 2870 psi Stress applied to the girt
girt

Determine the allowable member stress including load factors.

LDFwind = 1.6 Cfugirl = 1.15 Cngrt = 1.00 Cr = 1.15 Fgm = 1650 pSI

Fogint := LDFying-Cougirt Crgin Cr Fyin Fpgit = 3491 Psi > fygiq Thisis OK.

PURLIN DESIGN:

The purlins simply span between pairs of trusses or rafters. Determine the adequacy of the purlins.

Purlin = "2x6" Pt g = 28 0.8,
Lpurlin span = 135 in Bending length of purlin

Wourlin = 453 pli Distributed snow load along top edge of purlin

2
Wourli -L 1i . % . .
| e ‘;" _— Mputin = 10314 in-Ibf  Bending moment in the purlin
£ . o Mpuriin . 136 ; Bending st lied to the purli
bputin = bpurlin = 1364 PSi ending stress applied to the purlin
Spurlin

Determine the allowable member stress including load factors

LDFyow = 1.15  Cppuglin= 100 Cri= 115 Cypugtin = 1.00 Fputtin = 1650 psi

Fbpurlin = LDanow'CFpurlin'Cr'Cfupurlin’Fpurlin thurlin =2182 psi> f’bpllrlin This is OK
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MAIN POST CORBEL BLOCK DESIGN:
Determine the required number and size of bolts required in the main post corbel block.
Assume full snow load and dead load on the roof.

Allowable fastener shear capacities

1]

Phoit 58 := 1590 Ibf  Shear capacity for 5/8" dia. bolts

Phoit 34 := 2190 Ibf  Shear capacity for 3/4" dia. bolts

paog:= 147 Ibf Shear capacity for 20d nails

Poow = 5040 Ibf  Combined snow and dead load on corbels

If 5/8 dia. bolts are used:

Npoitsss = 2.8 Number of 5/8" dia. bolts required in the corbel block
If 3/4 dia. bolts are used:

Npoitsza = 2.0 Number of 3/4" dia. bolts required in the corbel block

If 20d nails are to be used:

N.is20d = 149 number of 20d nails required in each corbel block.
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SUMMARY OF RESULTS:
Building Dimensions Building Design Loads
Whige = 30 ft (Width of Building) Wind speed = 95 MPH  Ground snow load = 25 psf

Lygg =36 ft  (Length of Building) i RoIL iel jg =0 [ pet

Hygg = 14 ft (Eave Height of Building) ~ Se'smicDesign Category = D"

Oyerhang = 0 in (Length of Eave Overhang)
Rpien =3 /12 (Roof pitch)

Footing Details:
Post Details

: S Post_is = "not constrained by a concrete slab"
Post_size = "6x6 = b

= ft (Desi
Post_grade = "No. 2 Hem-Fir" Postdepth = 4.0 (Design Post Depth)
Usage = 56 % (Combined stress usage of post) s Giotig = 2 ft (Design Footing Diameter)

shear Wall Detads. Footingusage = 67 % (Stress usage of footing)

Vgablewall = 42 plf (Max. shear in gable wall)
Veavewall = 33 plf (Max. shear in eave wall)
Girt Details:

Girt_usage = "82 % (Stress usage of wall girt)"

Orientation = "Flat"

Purlin Details:

Purlin_usage = 63 % (Stress usage of roof purlin for snow loading)

Corbel Block Bolts:
Npoitsss = 2.8 Number of 5/8" dia. bolts required in the corbel block if used.

Npoits34 = 2.0 Number of 3/4" dia. bolts required in the corbel block if used.

N.is20a = 14.9  Number of 20d 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.



