ASD Load Combos - 1.0D + 1.00LL + 0.00LR + 0.00SL + 0.00WL
1.0D + 0.00LL + 1.00LR + 0.00SL + 0.00WL
1.0D + 0.00LL + 0.00LR + 1.00SL + 0.00WL
1.0D + 0.75LL + 0.75LR + 0.00SL + 0.00WL
1.0D + 0.75LL + 0.00LR + 0.75SL + 0.00WL
1.0D + 0.00LL + 0.00LR + 0.00SL + 0.60WL
0.6D + 0.00LL + 0.00LR + 0.00SL + 0.60WL

2018

1 1 0

1 0 1

1 0 0

1 075 0.75

LoadFactors :=

1 075 0 0.
1 075 0

1 0 0

06 O 0

1 1 0

1 0 1

1 0 0

1 075 0.75

LoadFactorsnoWL :=

1 075 0 0
1 075 0

1 0 0

06 0 0

spa:= 12in  Spacing of wall studs

y
DL = 2.40 %

DLaxial = DLstudEpa

D Laxial

LLaxial
vector g =
LLRaxial

SLaxial

kip

LLstud = 12? LLRstud =0.6—

0 0
0 0
1 0
0 0
750
0 0.60.75
0 06
0 06
0

0

1

0

75

0

0

0

kip
ft

LLaxial = LLstudIEpa LLRaxial = LLRStudIEpa

LC:

"IDL+ILL"

"IDL+ILR"

"IDL+1SL"
"1DL+0.75LL+0.75LR"
"1DLA+0.75LL+0.75SL"

"1.0DL+0.75LL+0.75*0.6*WL"
"IDL+0.6WL"
"0.6DL+0.6WL"

rows(LoadFactorsnoWL) = 8

rows(LoadFactors) = 8

ASCE 7-10 Loading

y
SLyyq = 0.6—2 gy = 33psf

ft

SLaxial = SLstudIEpa
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values .= 10r 1u I..1rows(Loadractors)

Valuesi - (LoadF actorsnoWL'

)(i)

ector)yaq

"IDL+1LL"

"IDL+1LR"

"1DL+1SL"
"1DL+0.75LL+0.75LR"
"1DL+0.75LL+0.75SL"

"1.0DL+0.75LL+0.75*0.6¥*WL"
"1DL+0.6WL"
"0.6DL+0.6WL"
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Choice of Wall Stud

bpeam = 1.5in = 1.500h
dpeam = "2x4"
"2x6"
Desc := | "2x8"
"2x10"
"2x12"

Grade lumber =

Spruce Pine Fir Stud Grade
South Pine #1

dbeam =55
Beam {dpeamlin) - _ 2
sbeam = beam 6beam = 7.5625]’13 Abeam T dbeam[ihmbeam = 8.250h
1 3 4 dpeamt _dpeamn 3
e B Embeam[@dbeamﬁh) =2079700"  Queam 1= bpeamF——— B—,— = 5.672fn
675 1500 "2x4"
675 1350 "2x6"
Foist :=| 0 1250 |psi Desc =| "2x8" Bending Alllowables
0 1050 "2x10"
0 1000 "2x12"
SPF SP
Fy, := Fy = 675psi
b bllStChoice , Gradelymber @Sl
1.1 1.0 "2x4"
1.1 1.0 "2x6"
G = | 1.0 1.0 | Desc = | "2xg" For Spruce Pine Fir see page 30 of reference design values in NDS
fist = | 10 LY | IESC = TeX For Souther Pine #1, see page C.f terms have already been accounted for
1.0 1.0 "2x10"
1.0 1.0 "2x12"

SPF SP
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350 1000 "2x4"

350 875 "2x6"

Fgie:=| 0 800 |psi Desc=| "2x8"
0 700 "2x10"

0 650 "2x12"

Tension parallel to the grain
F, = Fyiy = 350 psi B g

Choice , Gradelymber

135 175 2x4
135 175 2x6
Fu=| 0 175 |psi D¢~ ) 2x8 )
0 175 2x10
0 175 2x12
F, = F, = 135[psi Shear parallel to grain
v VllStChoice , Gradelymber ESI P 9
425 565 "2x4"
425 565 "2x6"
Feperplist := | 0 565 |psi Desc =| "2x8"
0 565 "2x10"
0 565 "2x12"
F = F . = 425psi Compression perpendicular to the grain
cperp cPerphStChoice , Gradelymber
725 1650 2x4
725 1550 2x6
Fuo=| 0 1500 |psi D¢ ™| "2x8
0 1450 2x10
0 1400 2x12
F,:= Fig = 725[psi Compression parallel to grain
Choice , Gradelymber
1200000 1600000 2x4
1200000 1600000 2x6
Ep=| 0 1600000 [psi DT ) 22"18 )
0 1600000 x10
Hlezn

0 1600000
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E = Bjig = 1200[&si

Choice , Gradelymber

440000 580000 2x4
440000 580000 26
Epoigi=| 0 580000 [psiD = ) 28 )
0 580000 2x10
0 580000 2x12
E.. =F . . = 440 [Rsi Min MOE
min mthtChoice , Grade|ymber Offtst
042 0.55 S
042 0.55 g
GWOOdliSt = 0 055 Desc = "2)(8"
0 055 10"
0 055 ol
Gyood = GwoodlistChoice’Gradelumber =042 Specific Gravity of wood
F
b 0.85
Fy 1.0
F, 0.97
DeSignvalues = Fcperp Cmtest =10.67
F, 0.8
. 09
0.9
Emin
Wetwood =
Wood D

vive Ol uie woou
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Cin = [ Cgest if Wetyo0q = "Wood Wet"

1
1
1 if Wetooq4 = "Wood Dry"
1
1
1
1
1
1
Ch=|1
1
1
1
0.9 "Dead Load"
1.0 "Occupancy Live Load"
| LI5 _ "Snow Load"
Ca'= 1.25 Cdesription = "Construction Load"
1.6 "Wind/Eq"
2.0 "Impact Load"
Beam Design
1,:= 10ft = 10t Unbraced legnth

<7 This assumes a unfirmly distributed load on a simple span beam

le:= [(2.06m,) if -

ly

(1.630, + 3M@yeqlin) if >7

beam

l, = 17.675 ft Effective Length
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Lldp e Lil)
Rp = jﬂ =22.77
2

bbeam

1.2,
Fy, = 0 = 1018.388psi

RB2

C,:= 1.15 Repetive Member Factor
C;:=1.0 Incising Factor

Cs = 1.0 Flat use factor

768.487
853.875
00000000 | 981.956 |
Fostar := Eﬂbmdmmlmtmfmimr) =1 067 344 [psi
1366.2
1707.75
0.903
1+(Fbe] 1+(Fbe] P e 0.878
CL = Fostar _ Fostar _ Fostar _ 0.832
1.9 1.9 0.95 0.797
0.675
0.561

Do you consider The Stud To be fully braced in bending (consider suction load on face that no
sheathing existings)

Smdbracing =

Stud not fully brace
Stud fully braced

=
1
— = = k= e
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Bending allowable stress

Feperp = 425psi

Lbearing = bbeam

Lbearing

T 4 0.375
m

Cp=———— =125 3.10.4 NDS
Lbearing

—_
| :"

2
Abrg = bbeaml:ihmbeam =8.250h

Sill Plate Crushing loading
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lep = 1, = 10ft Assume that the stud is not braced in the strong axis

le; := 0.001in = 0 ft Assume that sheathing fully braces the stud in the weak axis

Cwood .= 0.8 For Sawn lumber ¢ = 0.8 per 3.7

0.71
0.674
0.623
P71 0,591
0.497
0.417
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Allowable Axial Load through the stud

Section 3.9.2 Bending and Axial Compression

0.9

1
s
Ca=l 25
1.6

2

Compression values Bending Values

f.:= for 10 1.. Quantity + 1 fetomp = for 10 1"r0WS(FcPrime)
£~ opsi FcPrimel ' for j O 1..Quantity + 1
i TP ¥ Quantity -l FcPrimei '
fctempi’j « Opsi + m@ -1
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Fbprimeact .— IOor 10 1..rows(Loaaractors)

436.364 0 , _
163,636 . Foprimeact, = 1 if CALC;=0.9
363.636 WLBpaI:I]u2 0 Fbprimeacti <2 if CdLCi =1.0
f .o Values 4545454 8 |0 . Fyprimenct, < 3 if CALC, = 1.15
cactual *~ - pst bactual *~ - ps1 P i 1
Apeam 454.545 Speam 0 . 4 it CALC. = 1.25
400 294.545 bprimeact, = % 1 it
290.909 392.727 Foprimeact, = 5 if CALC, = 1.6
i
174.545 392.727 Foprimeact, = 6 if CdLCi =20
i
DCRpadcombination -= for iU 1..rows(LoadFactors)
2
fcactuali fbactuali
DCRloadcombinationi - F + £
cPrime ( Fpprimeact i) . cactuali
bprime (F bprimeact i) Feel
0.659
0.405
0.405
iR 1 0.633
loadcombination — 0.633
0.853
0.676
0.449
v 0% (3 (@ (s (6
— T — T — T — T — T — T
fclcd = (fctemp ) fc2cd = (fctemp ) fc3cd = (fctemp ) fc4cd = (fctemp ) fc5cd = (fctemp ) fc6cd = (fctemp )
SV )] (3 (4) (s) (
— T — T — T — T — T — T
fblcd = (fbltemp ) fb2cd = (fbltemp ) fb?acd = (fbltemp ) fb4cd = (fbltemp ) becd = (fbltemp ) fb6cd = (fbltemp )
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T)<1> T)(Q) T)<3> T)<4> T)<5> b (betempT:

forear = (betemp fpoedr = (betemp fosear = (betemp foqear = (betemp fosear = (betemp

Now let's convert b1 in applied wind pressure. we know the following

2 _M
M= & Obending — g
8
M= SI]’-bending
2
wl
- = SI]"-bending
8E$|B—bending
wE—
l2
Applied Pressure
Windpressuretemp = for i0J 1..rows(FCPrime) Windpressuretempz = for i 1..rows(FcPrime)
for jO 1..rows(fc) for jO 1..rows(fc)

8 IBbeam[ﬂbltempi i 8 |:Sbeam |:ﬂbZtempi i

V\'/ind'pressuretempij e WindpressuretempZij e

luzﬂpa luzﬁpa
‘ 4
. 5 Mlndpressuremu
Deflection = —M8M8M8M8M8m8 ™
384Ed
1, 1, I,
Lover600 := — = 0.20h Lover360 := —— = 0.333[h Lover240 := — = 0.50n
600 360 240
Lover600384 Elcom Lover360384E M, - . Lover240B384([EM
O Lover600 = =22.183 @Sf OLover360 = =36.972 |@Sf Lover240

4
5 D]u4|3pa 5 [ﬂu4|3pa 50, (Spa
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LOVETovy (= 101 1LJ 1.. I'OWS\IC) LOVErsov (= 101 1L 1.. I'OWS\IC) LoverZ4v (= 10r 104 1.. I'OWS\IC)

LOVCI’600i — OLover600 LOVCI’360i — OLogver360 LOVCI’240i — OLover240

Now let's convert f.c into plf term

C

Astud

£ = Pload

PLF,q:= for i 1..rows(fc) PLF udtemp = for 0] 1..rows(F cPrime)

for jO 1..rows(fc)

fciB\beam
PLFstudi < T PLFstudtempij < fctempi jmbeam
o\V o2 7\ o\
PLF1 := (PLFSmdtemp ) PLF2 := (PLFSmdtemp ) PLF3 := (PLFSmdtemp ) PLF4 := (PLFSmdtemp )
=Y 2 7\ o\
PSF1:= (Windpressuretemp ) PSF2 = (Windpressuretemp ) PSF3 = (Windpressuretemp ) PSF4 = (Windpressuretemp )
oV o2 o\ o\

PSF1, := (WindpressuretempZ ) PSF2, := (WindpressuretempZ ) PSF3; := (WindpressuretempZ ) PSF4, := (WindpressuretempZ ) .
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Sill Plate crushing
Crushing,q = 4.383Rip

Sillpjge = for 0 1..rows(f,)

Sillplatei ~ Crushing)y,q

Maxstud := ceil

max(PLF6)

kip

0.5=55

Maxvalue := ceil

max(PSF6)

psf

90
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5.5

.
5 Cd=0.9
PLF1 S S B B L L LLLD Cd=1.0
kip Cd=1.15
. S e T e Cd=125
PLF2 p X Cd=1.6
------- Cd=2.0 H
----- Sill Plate Crushing Load
------- L over 240
L over 360
Lover 600
(O (O DCRLC
. 2.75
Slllplate S
kip N .
----- .
.
PLF6 .
klp S
....... .
PLFe 1.833 i
.
kip IR
-\ \\
PLF6 \, ..
- \ .
kip \ S.
\ ‘\
Values (917 \; s
. \, ‘,‘
kip \ S
O O * ~
. .
\‘ . g‘
\ A )
\‘ -\ \‘
\ .‘ . .
0 , ~
-5 10.833 26.667 42.5 58.333 74.167

PSF1 PSF2 PSF3 PSF4 PSF5 PSF6 PSF6 Lover240 Lover360 Lover600 WL

psf

psf

psf

psf

psf

psf

psf
PSF

psf

psf

psf ' psf

90
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spa = 12in

Values =

111

3.6

3.75
3.75
33
2.4
1.44

=101t

Mip WL=

0
0
0
0
0
14.85

19.8
19.8

[pst


gutera
Text Box

gutera
Text Box


