
Structural Calculations for:
Lewis Cox
Tuff Shed Project No. 610-1872111

B ft:=

L ft:=

hfloor in:=

hfloor ft in+:= hplate hfloor:=

hfloor ft in+:= hplate hfloor hfloor:=

pitch := Θ atan pitch( ):= Θ deg=

hpeak ft in+:=

hmean hfloor hpeak+( ):= hmean ft=

Consider Vertical Loads:
DLroof psf:=

DLloft psf:=

DLwall psf:=

LLroof psf=

LLloft psf:=

SLroof psf:=

Rroof_DL
B

DLroof DLloft+( ) rtspacing:=

Rroof_DL lb=

Rroof_LL
B

max
SLroof

LLroof
LLloft+ rtspacing:=

Rroof_LL lb=



3&4 Foot Opening Headers 

k

Le k Lu:= Le ft=



Lateral Loads:

Vwind mph:=

Exposure :=

λ =

B ft= L ft= hpeak ft=

Trib_arearoof_t hpeak hfloor:= Trib_arearoof_t ft=

Trib_arearoof_l hpeak hfloor( ):= Trib_arearoof_l ft=

Trib_areawall hfloor hfloor:= Trib_areawall ft=

LCW :=

Pwhtr psf= Pwhtw psf=

Fdwind_t LCW max Pwhtr Trib_arearoof_t Pwhtw Trib_areawall+ psf Trib_arearoof_t psf Trib_areawall+, ( ):=

Fwind_t Fdwind_t L:= Fwind_t lb= Fdwind_t plf=

B ft= L ft= hmean ft=

Pwhlw psf=

Fdwind_l LCW max Pwhlw psf, ( ) Trib_areawall Trib_arearoof_l+( ):= Fdwind_l plf=

Fwind_l Fdwind_l B:= Fwind_l lb=



ρ :=Occupancy :=

Ss := S1 := LCE :=

Site_Class :=

IE :=

Fa = Fv =

Sms = Sm1 =

Sds = Sd1 =

Ta
hpeak

ft
:= Ta = TL :=

Ts Sd1 Sds÷( ):= Ts =

SDC =

Basic_Structural_System :=

Seismic_Resisting_System :=

Cu :=

T Cu Ta:= T =

Sds_max if Sds > Sds, if T > Sds, , ( ), ( ):=

Sds_max =

R :=

Cs_min if S1 < max
Sds_max

R IE÷
, , max

Sds_max

R IE÷
, 

S1

R IE÷
, , :=

Cs_min =

Cs_max if Ts T> TL
Sd1

T R IE÷( ), 
Sd1 TL

T R IE÷( )
, := Cs_max =

Cs if T Ts< Cs_min, Cs_max, ( ):= Cs =



Area L B:= Area ft=

Wroof Area DLroof DLloft ft+:= Wroof kip=

Wroof_shear if
SLroof

psf
> Area DLroof

SLroof
+, Wroof, :=

Lwall L B+ L+ B+:= Lwall ft=

Wwall_shear DLwall Lwall
hmean

:= Wwall_shear kip=

Wwall_ot DLwall Lwall hmean:= Wwall_ot kip=

Ws_shear Wroof_shear Wwall_shear+ LLloft ft+:= Ws_shear kip=

Ws_ot Wroof Wwall_ot+:= Ws_ot kip=

FEQ LCE ρ Cs Ws_shear:=

FdEQ_t FEQ L÷:= FdEQ_l FEQ B÷:=

FEQ kip= Fwind_t kip= Fwind_l kip=

FdEQ_t plf= Fdwind_t plf= Fdwind_l plf=

FdEQ_l plf=

Froof_t max FEQ Fwind_t, ( ):= Froof_t lb=

Froof_l max FEQ Fwind_l, ( ):= Froof_l lb=

Fdroof_t max FdEQ_t Fdwind_t, ( ):= Fdroof_t plf=

Fdroof_l max FdEQ_l Fdwind_l, ( ):= Fdroof_l plf=



Roof Diaphragm Design:

Rroof Fdroof_t L:= Rroof lb=

vd
Rroof

B
:= vd

lb

ft
=

Tchord
Fdroof_t L

B
:= Tchord lb=

vallow
lb

ft
:=

chord :=

fastener :=Achord in:=

Echord psi:= vfastener lb:=
Ft psi:=

CD := Nfasteners

Tchord

vfastener CD
:=

Pa Ft Achord CD:= Pa lb=

dragspacing
B

Rroof vfastener÷
:= dragspacing in=

en in=
Gtpanel

lb

in
:=

Δallow hplate:=

Cd := Δallow in=

Δd

vd L

Echord Achord B

vd L

Gtpanel
+

in
L en+:= Δd in=

Δd_ampl

Cd Δd

IE
:= Δd_ampl in=



Consider 2x Wood Studs - Member := n :=

ht hfloor in:= k := kl k ht:= kl ft=

Fc psi=

KcE :=

c :=

Lu in:= k := Le k Lu:= Le ft=

E' E CM Ct Ci CT:= E' psi=

FcE
KcE E'

kl

ddressed id( )

:= FcE psi=

CP

FcE

Fc
+

c

FcE

Fc
+

c

FcE

Fc

c
:= CP =

CD := F'c_No_LL Fc CD CM Ct CF Ci CP:= F'c_No_LL psi=

Pallow_No_LL A id( ) F'c_No_LL:= Pallow_No_LL lb=

CD := F'c_w_LL Fc CD CM Ct CF Ci CP:= F'c_w_LL psi=



RB if Lu ft>
Le ddressed id( )

bdressed id( )
, , := RB =

KbE := FbE
KbE E'

RB

:= FbE ksi=

Fb_material psi=

Fbstar Fb_material CM Ct Ci CD Cr:=

CL if Lu ft>

FbE

Fbstar
+

FbE

Fbstar
+

FbE

Fbstar
, , := CL =

Fb_allow Fb_material CL CM Ci CD Ct Cr:= Fb_allow psi=

Pwhtw psf= twidth in:=

Mmax Pwhtw( ) twidth ht:= Mmax ft lb=

fb
Mmax

Sx id( )
:= fb psi=

fc

F'c

fb

Fb_allow
fc

FcE

+

fc psi=

Pallow_w_LL A id( ) fc:= Pallow_w_LL lb=

Pallow lb=

Prequired
Rroof_DL Rroof_LL+

rtspacing twidth÷
:=

Prequired lb=

Δlateral

Pwhtw twidth ht

E Ix id( )
:= Δlateral in=

ht

Δlateral
=



Shear Wall Design:
Percent %:=

lwall ft:= lshearwall ft:=

FEQ lb= Fwind_t lb=

nail_size := sheathing :=

edge_spacing in:= thickness in:=

max_height_opening ft:= lpanel ft:=

Co =

vseismic
FEQ Percent

lshearwall
:= vseismic plf= vwind

Fwind_t Percent

lshearwall
:= vwind plf=

At ft:=

Mot_EQ FEQ Percent hfloor kip ft=:= Mot_wind Fwind_t Percent hfloor kip ft=:=

Mres_EQ Sds( ) DLroof
lwall

At DLwall lshearwall hfloor
lwall

+:= Mres_EQ kip ft=

Mres_wind DLroof
lwall

At DLwall lshearwall hfloor
lwall

+:= Mres_wind kip ft=

tension max vseismic hplate vwind hplate, ( ):= tension lb=

uplift max
Mot_EQ Mres_EQ

lwall

Mot_wind Mres_wind

lwall
, := uplift lb=



Shear Wall Design:
Percent %:=

lwall ft:= lshearwall ft:=

FEQ lb= Fwind_t lb=

nail_size := sheathing :=

edge_spacing in:= thickness in:=

max_height_opening ft:= lpanel ft:=

Co =

vseismic
FEQ Percent

lshearwall
:= vseismic plf= vwind

Fwind_t Percent

lshearwall
:= vwind plf=

At ft:=

Mot_EQ FEQ Percent hfloor kip ft=:= Mot_wind Fwind_t Percent hfloor kip ft=:=

Mres_EQ Sds( ) DLroof
lwall

At DLwall lshearwall hfloor
lwall

+:= Mres_EQ kip ft=

Mres_wind DLroof
lwall

At DLwall lshearwall hfloor
lwall

+:= Mres_wind kip ft=

tension max vseismic hplate vwind hplate, ( ):= tension lb=

uplift max
Mot_EQ Mres_EQ

lwall

Mot_wind Mres_wind

lwall
, := uplift lb=



Shear Wall Design:

Percent %:=

lwall ft:= lshearwall ft:=

FEQ lb= Fwind_l lb=

nail_size := sheathing :=

edge_spacing in:= thickness in:=

max_height_opening ft:= lpanel ft:=

Co =

vseismic
FEQ Percent

lshearwall
:= vseismic plf= vwind

Fwind_l Percent

lshearwall
:= vwind plf=

At B:=

Mot_EQ FEQ Percent hfloor kip ft=:= Mot_wind Fwind_l Percent hfloor kip ft=:=

Mres_EQ Sds( ) DLroof
lwall

At DLwall lshearwall hfloor
lwall

+:= Mres_EQ kip ft=

Mres_wind DLroof
lwall

At DLwall lshearwall hfloor
lwall

+:= Mres_wind kip ft=

tension max vseismic hplate vwind hplate, ( ):= tension lb=

uplift max
Mot_EQ Mres_EQ

lwall

Mot_wind Mres_wind

lwall
, := uplift lb=



Overall Overturning:

Mot1 L Pwhtw Trib_areawall hfloor Pwhtr Trib_arearoof_t hfloor+( ):= Mot1 kip ft=

Mot2 FEQ hfloor:= Mot2 kip ft=

Muplift Pwvtw L
B

Pwvtl L
B

:= Muplift kip ft=

Mdriving max Mot1 Muplift+ Mot2, ( ):= Mdriving kip ft=

Mres Ws_ot
B

:= Mres kip ft=
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