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GENERAL DESIGN CONSIDERATIONS

The calculations provided are for a new clubhouse structure for Bailey Farms in Lee’s Summit, Missouri. The building is designed
with prefabricated wood trusses, wood load bearing walls, and concrete trench footings. The lateral system is provided by wood
framed shear walls. Fixed base steel columns are used to control the lateral force on the covered patio portion and support a
custom timber truss.

REFERENCED DESIGN STANDARDS

- International Building Code 2018 Edition — IBC 2018

- AISC Steel Construction Manual — Fifteenth Edition

- Minimum Design Loads for Buildings and Other Structures — ASCE 7-16
- Building Code Requirements for Structural Concrete — ACI 318-14

- National Design Specification for Wood Construction — NDS 2018

DESIGN CRITERIA

Building Classification

Risk Category 1]

Snow Importance Factor, Is 1.10
Ice Importance Factor — Wind, |, 1.00
Seismic Importance Factor, I, 1.25

Slab on Grade Floor Loads

Live Load 100 psf
Roof Loads

Dead Load Top Chord 10 psf
Dead Load Bottom Chord 10 psf
Roof Live Load Top Chord 20 psf
Roof Live Load Bottom Chord 0 psf

Snow Loads

Ground Snow Load, Py 20 paf
Flat Roof Snow Load, Ps 15.4 psf
Minimum Snow Load, Py, 20 psf
Thermal Factor, C; 1.0
Slope Factor, Cs 1.0

Drift Per Code
Wind Loads

Basic Wind Speed 117 mph
Exposure Category B

Internal Pressure Coefficient, GCy; +/-0.18
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Seismic Loads

Ss

Sy

Sbs

Sp1

Site Class

Seismic Design Category
Seismic Analysis Procedure
Seismic Force Resisting System
Design Base Shear

Design Response Coefficient, Cq
Response Modification Coefficient, R

Rain Loads
60-min Duration/100 Year Rain Intensity, i
15-min Duration/100 Year Rain Intensity, i

0.100

0.068

0.106

0.109

D

B

Equivalent Lateral Force Procedure

Wood walls sheathed with wood structural panels rated for shear

CW
0.017
6.5

3.91 in/hr
8.30 in/hr
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MAIN WIND FORCE RESISTING SYSTEM

WIND LOADING
In accordance with ASCE7-16

Using the directional design method

Tedds calculation version 2.1.14

321t

«——22.8 ft—p

}4 F7’I(<J'=1r]:t ;} Elezflzatfiton
Building data
Type of roof; Gable
Length of building; b =70.00 ft
Width of building; d =32.00 ft
Height to eaves; H=12.00 ft
Pitch of roof; oo = 34.0 deg
Mean height; h=17.40 ft
General wind load requirements
Basic wind speed; V =117.0 mph
Risk category; 1}
Velocity pressure exponent coef (Table 26.6-1); Kq =0.85
Ground elevation above sea level; Zg =0 ft
Ground elevation factor; Ke = exp(-0.0000362 " zy/1ft) = 1.00
Exposure category (cl 26.7.3); B
Enclosure classification (cl.26.12); Enclosed buildings
Internal pressure coef +ve (Table 26.13-1); GCyp ,=0.18
Internal pressure coef —ve (Table 26.13-1); GC,i n=-0.18
Gust effect factor for rigid structures
Terrain exposure constants (Table 26.11-1)
Integral length scale factor; I =320.0 ft
Turbulence intensity factor; c=0.30
Minimum equivalent height; Zmin = 30.0 ft
Peak factor for background response; Jdq = 3.400
Peak factor for wind response; gv = 3.400
Integral length scale power law exponent; £=10.333

Equivalent height of the structure;
Intensity of turbulence (Eqn. 26.11-7);

z=max (0.6 " h, Zmp) = 30.00 ft
;=c’(33ft/ z)"6=0.30
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Integral length scale of turbulence (Eqn. 26.11-9); Lz=1"( z/33ft)¢=2310.00 ft

Background response (Eqn. 26.11-8); Q="(1/(1+0.63 " ((min(B, L) + h) /L 7)°63)) = 0.914
Gust effect factor (Eqn. 26.11-6); G=Gi=0925"(1+17"'gq 1z Q/(1+1.7 g, 13)=0.87
Minimum design wind loading (cl.27.1.5); Prin_r = 8 Ib/ft2
Topography
Topography factor not significant; Kz =1.0
Velocity pressure equation; g =0.00256 " K, " Ky " Ky~ V2’ 1psf/mph?
Velocity pressures table
z (ft) K, (Table 26.10-1) g, (psf)
12.00 0.57 16.98
15.00 0.57 16.98
15.00 0.57 16.98
17.40 0.59 17.69
22.79 0.64 19.13

Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.); qi = 17.69 psf

Pressures and forces

Net pressure; p=q Gi Cpe-0i GCy;
Net force; Fw=p " A,
Roof load case 1 - Wind 0, GC,; 0.18, -c.
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cye pressure ¢, o] Ares Fw
(ft) (psf) (psf) (ft?) (kips)
A (-ve) 17.40 -0.20 17.69 -6.30 1350.96 -8.52
B (-ve) 17.40 -0.60 17.69 -12.46 1350.96 -16.84
Total vertical net force; Fwy = -21.02 Kips
Total horizontal net force; Fwn = 4.65 kips

Walls load case 1 - Wind 0, GC,; 0.18, -Cp

Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure q, o] Ares Fw
(ft) (psf) (psf) (ft?) (kips)
A 12.00 0.80 16.98 8.69 840.00 7.30
B 17.40 -0.50 17.69 -10.92 840.00 -9.17
C 17.40 -0.70 17.69 -14.01 556.67 -7.80
D 17.40 -0.70 17.69 -14.01 556.67 -7.80
Overall loading
Projected vertical plan area of wall; Avert w 0 = b " H = 840.00 ft?
Projected vertical area of roof; Avert r 0 = b " d/2 " tan(o) = 755.45 ft2
Minimum overall horizontal loading; Fu total_min = Pmin_w ~ Avert w_0 * Pmin_r ~ Avert_r 0 = 19.48 Kips
Leeward net force; Fi = Fwws = -9.2 kips

Windward net force; Fw = Fwwa = 7.3 kips
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Overall horizontal loading; Fu,total = Max(Fw - Fi + Fyn, Fw.otal_min) = 21.1 Kips
Roof load case 2 - Wind 0, GC; -0.18, +c,
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure q, o] Aret Fuw
(ft) (psf) (psf) (ft?) (kips)
A (+ve) 17.40 0.27 17.69 7.41 1350.96 10.01
B (+ve) 17.40 -0.60 17.69 -6.09 1350.96 -8.23
Total vertical net force; Fwy = 1.47 Kips
Total horizontal net force; Fwn =10.20 kips
Walls load case 2 - Wind 0, GC,,; -0.18, +cp,.
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cye pressure ¢, o] Aces Fw
(ft) (psf) (psf) (ft?) (kips)
A 12.00 0.80 16.98 15.06 840.00 12.65
B 17.40 -0.50 17.69 -4.55 840.00 -3.82
C 17.40 -0.70 17.69 -7.64 556.67 -4.25
D 17.40 -0.70 17.69 -7.64 556.67 -4.25
Overall loading
Projected vertical plan area of wall; Avert w 0 = b " H = 840.00 ft?
Projected vertical area of roof; Avert r 0 =b " d/2 " tan(op) = 755.45 ft2
Minimum overall horizontal loading; Fu total_min = Pmin_w ~ Avert w_0 * Pmin_r ~ Avert r 0 = 19.48 Kips
Leeward net force; Fi=Fuwws = -3.8 kips
Windward net force; Fw = Fwwa = 12.6 kips
Overall horizontal loading; Fu,total = Max(Fw - Fi + Fyn, Fwtotal_min) = 26.7 Kips
Roof load case 3 - Wind 90, GC,; 0.18, -c.
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure q, ¢] Ares Fuw
(ft) (psf) (psf) (ft?) (kips)
A (-ve) 17.40 -0.90 17.69 -17.10 335.74 -5.74
B (-ve) 17.40 -0.90 17.69 -17.10 335.74 -5.74
C (-ve) 17.40 -0.50 17.69 -10.92 671.47 -7.33
D (-ve) 17.40 -0.30 17.69 -7.82 1358.99 -10.63
Total vertical net force; Fwy = -24.41 kips
Total horizontal net force; Fw.n = 0.00 kips
Walls load case 3 - Wind 90, GC,; 0.18, -c,.
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure q, ¢] Ales Fuw
(ft) (psf) (psf) (ft?) (kips)
A 15.00 0.80 16.98 8.69 466.66 4.05
A, 15.00 0.80 16.98 8.69 0.00 0.00
Az 22.79 0.80 19.13 10.19 90.02 0.92
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Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure ¢, o] Ares Fw
(ft) (psf) (psf) (ft?) (kips)
B 17.40 -0.29 17.69 -7.68 556.67 -4.27
C 17.40 -0.70 17.69 -14.01 840.00 -11.77
D 17.40 -0.70 17.69 -14.01 840.00 -11.77
Overall loading
Projected vertical plan area of wall; Avert w o0 =d "H + d? " tan(ay) / 4 = 556.67 ft2
Projected vertical area of roof; Avert_r g0 = 0.00 ft2
Minimum overall horizontal loading; Futotal_min = Pmin_w ~ Avert w 90 + Pmin_r ~ Avert r 90 = 8.91 Kips
Leeward net force; Fi = Fuws = 4.3 kips
Windward net force; Fw=Fwwa 1 * Fwwa 2 * Fuwa 3= 5.0 kips
Overall horizontal loading; Fu,total = Max(Fw - Fi + Fyn, Futotal_min) = 9.2 kips
Roof load case 4 - Wind 90, GC; -0.18, +c,.
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure ¢, o] Aces Fw
(ft) (psf) (psf) (ft?) (kips)
A (+ve) 17.40 -0.18 17.69 0.40 335.74 0.13
B (+ve) 17.40 -0.18 17.69 0.40 335.74 0.13
C (+ve) 17.40 -0.18 17.69 0.40 671.47 0.27
D (+ve) 17.40 -0.18 17.69 0.40 1358.99 0.55
Total vertical net force; Fwy =0.90 kips
Total horizontal net force; Fwn = 0.00 kips
Walls load case 4 - Wind 90, GC; -0.18, +c,
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cye pressure ¢, p Aces Fw
(t) (psf) (psf) (ft?) (kips)
A 15.00 0.80 16.98 15.06 466.66 7.03
A, 15.00 0.80 16.98 15.06 0.00 0.00
A; 22.79 0.80 19.13 16.56 90.02 1.49
B 17.40 -0.29 17.69 -1.31 556.67 -0.73
C 17.40 -0.70 17.69 -7.64 840.00 -6.42
D 17.40 -0.70 17.69 -7.64 840.00 -6.42

Overall loading

Projected vertical plan area of wall; Avert w o0 =d "H + d? " tan(ay) / 4 = 556.67 ft2

Aven_r_go =0.00 ft2

Fuwtotal_min = Pmin_w ~ Avert_w_90 + Pmin_r * Avert r_oo = 8.91 kips
Fi = Fwws = -0.7 kips

Fw=Fuwa 1+ Fowa2*+Fuwas= 8.5 kips

Fw,total = maX(Fw - I:I + I:w,h| Fw,totalimin) =9.2 klpS

Projected vertical area of roof;
Minimum overall horizontal loading;
Leeward net force;

Windward net force;

Overall horizontal loading;
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MAIN WIND FORCE RESISTING SYSTEM FOR COVERED PATIO

WIND LOADING
In accordance with ASCE7-16

Using the directional design method

36 ft

€
<«

}4720 ft4>1

Plan

Building data
Type of roof;
Length of building;
Width of building;
Height to eaves;
Pitch of roof;
Mean height;
Wind flow;

General wind load requirements

Basic wind speed;

Risk category;

Velocity pressure exponent coef (Table 26.6-1);
Ground elevation above sea level;

Ground elevation factor;

Exposure category (cl 26.7.3);

Enclosure classification (cl.26.12);

Internal pressure coef +ve (Table 26.13-1);
Internal pressure coef —ve (Table 26.13-1);

Gust effect factor for rigid structures
Terrain exposure constants (Table 26.11-1)

Tedds calculation version 2.1.14

36 ft

A
v

Elevation

Gable free

b =20.00 ft

d = 36.00 ft

H =10.00 ft
oo = 34.0 deg
h =16.07 ft
Clear

V =117.0 mph

1

Kq=0.85

Zg=0ft

Ke = exp(-0.0000362 " zy/1ft) = 1.00
B

Open buildings

GC,i , =0.00

GCy » =0.00

-« 221 ft—p
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Integral length scale factor; | =320.0 ft

Turbulence intensity factor; c=0.30

Minimum equivalent height; Zmin = 30.0 ft

Peak factor for background response; Jq = 3.400

Peak factor for wind response; gv = 3.400

Integral length scale power law exponent; £=0.333

Equivalent height of the structure; z=max (0.6 " h, Zmi,) = 30.00 ft

Intensity of turbulence (Eqn. 26.11-7); l;=c (33 ft/ z)"6=10.30

Integral length scale of turbulence (Eqn. 26.11-9); Lz=1"( z/33ft)¢=2310.00 ft

Background response (Eqn. 26.11-8); Q="(1/(1+0.63 " ((min(B, L) + h) /L 7)°63)) = 0.927

Gust effect factor (Eqn. 26.11-6); G=Gi=0925"(1+17"'gq ' 1z°Q/(1+1.7 g, 13)=0.88

Topography

Topography factor not significant; Kx=1.0

Velocity pressure

Velocity pressure coefficient (Table 26.10-1); K, =0.58

Velocity pressure; gn =0.00256 " K, " Ky " Ky " K " V2" 1psf/mph2 = 17.3 psf

Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.); gi = 17.30 psf

Pressures and forces

Net pressure; p=qgn G’ Cy;
Net force; Fu=p A,
Minimum design wind loading (cl.27.1.5); Pmin_r = 16 1b/ft?
Roof load case 1 - Wind 0 - Loadcase A
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient pressure gy o] Ares Fw
(ft) Y (psf) (psf) (ft?) (kips)
1 (+ve) 16.07 1.30 17.30 19.84 434.24 8.61
2 (+ve) 16.07 0.46 17.30 7.02 434.24 3.05
Total vertical net force; Fwy =9.67 kips
Total horizontal net force; Fwn = 3.11 kips
Minimum loading
Projected vertical area of roof; Avert r 0= b " d/2 " tan(op) = 242.82 ft?
Minimum overall horizontal loading; Fw total_min = Pmin_r ~ Avert_r 0 = 3.89 Kips

Roof load case 2 - Wind 0 - Loadcase B

Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient pressure gy o] Ares Fw
(ft) Cn (psf) (psf) (ft?) (kips)
1 (+ve) 16.07 -0.15 17.30 -2.34 434.24 -1.02
2 (+ve) 16.07 -0.74 17.30 -11.29 434.24 -4.90
Total vertical net force; Fwy =-4.91 kips

Total horizontal net force; Fwn =2.17 kips
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Minimum loading
Projected vertical area of roof; Avert r 0 =b " d/2 " tan(op) = 242.82 ft2
Minimum overall horizontal loading; Futotal_min = Pmin_r ~ Avert_r 0 = 3.89 Kips

Roof load case 3 - Wind 90 - Loadcase A

Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient pressure qp o] Aces Fw
(ft) CN (psf) (psf) (ft2) (kips)
1 (+ve) 16.07 -0.80 17.30 -12.21 697.85 -8.52
2 (+ve) 16.07 -0.60 17.30 -9.16 170.63 -1.56
Total vertical net force; Fuwv = -8.36 kips
Total horizontal net force; Fw.n = 0.00 kips
Minimum loading
Projected vertical area of roof; Avert r 90 = 0.00 ft?
Minimum overall horizontal loading; Fw total_min = Pmin_r ~ Avert_r_so = 0.00 kips

Roof load case 4 - Wind 90 - Loadcase B

Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient pressure qp p Aces Fw
(ft) CN (psf) (psf) (ft2) (kips)
1 (+ve) 16.07 0.80 17.30 12.21 697.85 8.52
2 (+ve) 16.07 0.50 17.30 7.63 170.63 1.30
Total vertical net force; Fwy = 8.14 kips
Total horizontal net force; Fwn = 0.00 kips
Minimum loading
Projected vertical area of roof; Avert r 90 = 0.00 ft?
Minimum overall horizontal loading; Fw total_min = Pmin_r ~ Avert_r_ o0 = 0.00 kips

Horizontal wind loads on open or partially enclosed buildings with transverse frames (cl.27.3.2)
Coefficient for zone 5 load case B (Figure 28.3-1);  GCys 5 5 = 0.40

Coefficient for zone 5E load case B (Figure 28.3-1); GCy s¢ g = 0.61

Coefficient for zone 6 load case B (Figure 28.3-1); GCpi 6 g =-0.29

Coefficient for zone 6E load case B (Figure 28.3-1); GCgs ¢g g = -0.43

Area for zone 5 load case B; Arere 5 g = 546 ft?

Area for zone 5E load case B; Arefe se g = 33 ft?

Area for zone 6 load case B; Areie 6B = 546 ft?

Area for zone 6E load case B; Arere o B = 33 ft?

Windward external pressure coefficient; GCht windward = (GCp 5 8 " Arere 5.8 + GCpt 5E 8 " Arere 52.8) / (Arefe 5.8 +
Aref,e_SE_B) =0.41

Leeward external pressure coefficient; GCht teeward = (GCpt 6.8 " Arere 6.8 + GCpt 6E B~ Arefe 62.8) / (Arefe 6.8 +
Aref,e_GE_B) =-0.30

Total end wall area for equiv. enclosed building; Ag = Ao 5.8 + Arere_se g = 579 ft?

Effective solid area of the end wall; As = 150 ft2

Solidity ratio; d=As/A:=0.26

Frame width factor; Kg=1.8-0.01"d/1ft=1.44
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Number of frames; n=1

Shielding factor; Ks=0.6 +0.073 " (max(n, 3) - 3) + (1.25 " ¢'8) = 0.71

Horiz. pressure in the longitudinal dir. (Eqn.28.3-3);  PH_add = dh ~ (GCopt windward = GCopf leewara) * Ka * Ks = 12.56 psf

Add. long. force to be resisted by the MWFRS; FH_add = PH_add ~ Ae = 7.26 kips

| 16.1 ft 3.9 ft-|

Plan view - Gable roof
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COMPONENTS AND CLADDING WIND

WIND LOADING
In accordance with ASCE7-16

Using the components and cladding design method

Tedds calculation version 2.1.16

321t

« 70 ft > 32 ft
Plan Elevation
Building data
Type of roof; Gable
Length of building; b =70.00 ft
Width of building; d =32.00 ft
Height to eaves; H=12.00 ft
Pitch of roof; oo = 34.0 deg
Mean height; h=17.40 ft

End zone width;

General wind load requirements

Basic wind speed;

Risk category;

Velocity pressure exponent coef (Table 26.6-1);
Ground elevation above sea level;

Ground elevation factor;

Exposure category (cl 26.7.3);

Enclosure classification (cl.26.12);

Internal pressure coef +ve (Table 26.13-1);
Internal pressure coef —ve (Table 26.13-1);

Gust effect factor for rigid structures
Terrain exposure constants (Table 26.11-1)
Integral length scale factor;

Turbulence intensity factor;

Minimum equivalent height;

Peak factor for background response;

Peak factor for wind response;

Integral length scale power law exponent;
Equivalent height of the structure;

le——22.8 ft—p|

a = max(min(0.1'min(b, d), 0.4°h), 0.04'min(b, d), 3ft) = 3.20 ft

V =117.0 mph

1

Kq=0.85

zg =0 ft

Ke = exp(-0.0000362 * zy/1ft) = 1.00
B

Enclosed buildings

GC,i ,=0.18

GC,i n=-0.18

| = 320.0 ft
c=0.30
Zmin = 30.0 ft
da = 3.400
gv = 3.400
£=0.333
z=max (0.6 " h, Zyin) = 30.00 ft
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Intensity of turbulence (Eqn. 26.11-7); lz=c (33 ft/ z)6=0.30
Integral length scale of turbulence (Eqn. 26.11-9); Lz=1"( z/33ft)¢=2310.00 ft
Background response (Eqn. 26.11-8); Q=~(1/(1+0.63 " ((min(B, L) + h) /L 7)°63)) = 0.914
Gust effect factor (Eqn. 26.11-6); G=Gi=0925"(1+17"'gq 1z Q/(1+1.7 g, |13)=0.87
Topography
Topography factor not significant; Kx=1.0
Velocity pressure
Velocity pressure coefficient (Table 26.10-1); K, =0.59
Velocity pressure; gn =0.00256 " K, " K, " Ky " K " V27 1psf/mph2 = 17.7 psf
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.); qi = 17.69 psf
Equations used in tables
Net pressure; P =adn " (GCp - GCpi)
Components and cladding pressures - Wall (Table 30.3-1)
Component Zone Length Width Eff. area +GC, -GC, Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)
<=10 sf 4 - - 10.0 1.00 -1.10 20.9 -22.6
50 sf 4 - - 50.0 0.88 -0.98 18.7 -20.5
200 sf 4 - - 200.0 0.77 -0.87 16.8 -18.6
>500 sf 4 - - 500.1 0.70 -0.80 15.6 # -17.3
<=10 sf 5 - - 10.0 1.00 -1.40 20.9 -28.0
50 sf 5 - - 50.0 0.88 -1.15 18.7 -23.6
200 sf 5 - - 200.0 0.77 -0.94 16.8 -19.8
>500 sf 5 - - 500.1 0.70 -0.80 15.6 # -17.3

# The final net design wind pressure, including all permitted reductions, used in the design shall not be less than 16psf acting in

either direction
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Elevation of gable wall

<121ty

3.2 fton

3.2 fton

> | 63.6 ft >

Elevation of side wall

Components and cladding pressures - Roof (Figure 30.3-2D)

Component Zone Length Width Eff. area +GC, -GC, Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)
<=10 sf 1 - - 10.0 0.90 -1.80 19.1 -35.0
25 sf 1 - - 25.0 0.74 -1.40 16.3 -28.0
50 sf 1 - - 50.0 0.62 -1.10 14.2# -22.7
>100 sf 1 - - 100.1 0.50 -0.80 12.0# -17.3
<=10 sf 2e - - 10.0 0.90 -1.80 19.1 -35.0
25 sf 2e - - 25.0 0.74 -1.40 16.3 -28.0
50 sf 2e - - 50.0 0.62 -1.10 14.2# -22.7
>100 sf 2e - - 100.1 0.50 -0.80 12.0# -17.3
<=10 sf 2n - - 10.0 0.90 -2.00 19.1 -38.6
50 sf 2n - - 50.0 0.62 -1.46 14.2# -29.1
100 sf 2n - - 100.0 0.50 -1.23 12.0# -25.0
>200 sf 2n - - 200.1 0.50 -1.00 12.0# -20.9
<=10 sf 2r - - 10.0 0.90 -1.80 19.1 -35.0
25 sf 2r - - 25.0 0.74 -1.40 16.3 -28.0
50 sf 2r - - 50.0 0.62 -1.10 14.2# -22.7
>100 sf 2r - - 100.1 0.50 -0.80 12.0# -17.3
<=2 sf 3e - - 2.0 0.90 -3.20 19.1 -59.8
10 sf 3e - - 10.0 0.90 -2.49 19.1 -47.3
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Component Zone Length Width Eff. area +GC, -GC, Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)

100 sf 3e - - 100.0 0.50 -1.48 12.0# -29.4

>300 sf 3e - - 300.1 0.50 -1.00 12.0# -20.9

<=10 sf 3r - - 10.0 0.90 -2.00 19.1 -38.6

50 sf 3r - - 50.0 0.62 -1.46 14.2# -29.1

100 sf 3r - - 100.0 0.50 -1.23 12.0# -25.0

>200 sf 3r - - 200.1 0.50 -1.00 12.0# -20.9

# The final net design wind pressure, including all permitted reductions, used in the design shall not be less than 16psf acting in

either direction

RaRP B 63.6 ft S Sha

3.2ft 3e 2e 3e
© 2en 1 2en

p
3£ft 3r 2r 3r
3.2ft 3r 2r 3r

A
© 2en 1 2en

v
3.2ft 3e 2e 3e
© Plan on roof ™
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SHEAR WALL DESIGN

EAST SHEAR WALL DESIGN (NDS)

In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Tedds calculation version 1.2.10

Panel details
Structural wood panel sheathing on one side

Panel height; h=11.11ft
Panel length; b =39.5ft
mwww+mwwwww+mwwwww3Ji’i@ww+m+mwwwwwwwwwwww
w v
1 M T T T T T T T2 [ T T T T T T T2

p1

[RES N

[e)
Ed
=
[}
S
N
[—10'
e}
>
)
B
X

2.28 kips
2.28 kips
1.504 kips

R > 27 ple—4'—»
Panel opening details
Width of opening; Wo1 = 27 ft
Height of opening; hor = 10 ft
Height to underside of lintel over opening; log = 10 ft
Position of opening; Py = 8.5t
Total area of wall; A=h"b-wy hy =168.45 ft2
Panel construction
Nominal stud size; 2" x 6"
Dressed stud size; 1.5"x5.5"
Cross-sectional area of studs; A = 8.25 in?
Stud spacing; s=16in
Nominal end post size; 2x2"x6"
Dressed end post size; 2x1.5"x5.5"
Cross-sectional area of end posts; A, =16.5in2
Hole diameter; Dia=1in
Net cross-sectional area of end posts; Acnh = 13.5in2
Nominal collector size; 2x2"x6"
Dressed collector size; 2x15"x5.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face

Anchor offset; €anchor = 0N
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Vertical anchor stiffness; ka = 28800 Ib/in
From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)
Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=042
Tension parallel to grain; Fi = 450 Ib/in?
Compression parallel to grain; F. = 1150 Ib/in2
Compression perpendicular to grain; Fe perp = 425 Ib/in?
Modulus of elasticity; E = 1400000 Ib/in2
Minimum modulus of elasticity; Emin = 510000 Ib/in?
Sheathing details
Sheathing material; 15/32" wood panel oriented strandboard sheathing
Fastener type; 8d common nails at 4"centers

From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels
Nominal unit shear capacity; v, = 1065 plf " min[1 - (0.5 - G), 1] = 979.8 Ib/ft
Apparent shear wall shear stiffness; G, =19 kips/in

Loading details

Dead load acting on top of panel; D = 360 Ib/ft
Roof live load acting on top of panel; L, = 360 Ib/ft
Snow load acting on top of panel; S =360 Ib/ft
Self weight of panel; Swt = 15 Ib/ft2
In plane wind load acting at head of panel; W = 3600 Ibs
Wind load serviceability factor; fwserv = 0.60
From IBC 2018 cl.1605.3.1 Basic load combinations
Load combination no.1; D + 0.6W
Load combination no.2; D+ 0.7E
Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L, or S or R)
Load combination no.4; D + 0.525E + 0.75L; + 0.75S
Load combination no.5; 0.6D + 0.6W
Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Cr=1.30
Size factor for compression — Table 4A, Cr.=1.10
Wet service factor for tension — Table 4A; Cwmt = 1.00
Wet service factor for compression — Table 4A; Cnme =1.00
Wet service factor for modulus of elasticity — Table 4A

Cve =1.00
Temperature factor for tension — Table 2.3.3; Cy=1.00
Temperature factor for compression — Table 2.3.3

Ci. = 1.00
Temperature factor for modulus of elasticity — Table 2.3.3

Ci =1.00

Incising factor — cl.4.3.8; Ci=1.00




209 SE DOUGLAS
LEE’S SUMMIT, MO 64063
816.444.3144

v WWW.LEOK.COM

Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11

Revision: Date: Sheet No. 19

Project Name: Bailey Farms Clubhouse

Buckling stiffness factor — cl.4.4.2;
Bearing area factor - cl. 3.10.4;
Adjusted modulus of elasticity;
Critical buckling design value;
Reference compression design value;
For sawn lumber;

Column stability factor — eqn.3.7-1;

Cr=1.00

C,=1.0

Emin' = Emin " Cme " Ce * Ci " Cy = 510000 psi

Fee =0.822 x Eqy' / (h / d)? = 715 psi

Fe*=F; " Cp’ Cmc Ci " Crc” Ci = 2024 psi

c=0.38

Co=(1+(Fee/F) /(2 xc)=V([(1+ (Fee /Fs*))/ 2 xC)2- (Fee / Fs*) I c) =
0.32

From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio;
Segment 1 wall length;
Shear wall aspect ratio;
Segment 2 wall length;
Shear wall aspect ratio;

3.5
b1=8.5ft
h/bs=1.306
b, =4 ft
h/b,=2.775

Segmented shear wall capacity - Equal deflection method

Effective segment length;

Effective segment length;

Wind loading:

Segment 1 vertical unit deflection;
Segment 1 stiffness;

Unit shear capacity, widest segment;
Vertical deflction under capacity load;
Deflection under capacity load;

Segment 2 vertical unit deflection;
Segment 2 stiffness;

Segment 2 unit shear at dcap;
Segment 2 shear capacity;

Maximum shear force under wind loading;
Shear capacity for wind loading;

Chord capacity for chords 1 and 2
Shear wall aspect ratio;

Load combination 5

Shear force for maximum tension;
Axial force for maximum tension;
Maximum tensile force in chord;
Maximum applied tensile stress;

b1_eff =Db1-3/2 " bendpost - €anchor = 8.13 ft
b27eff = b2 -3/2 bEndPost = €anchor = 3.63 ft

Aar=h/by " (1/ka+(0.04in/(Ac’ Fc perp)) * (b1/ b1 ex)) = 0.053 in/kip
k1=1/(2 h3/(3"E"As " bs?2)+h/ (G, by)+h’ Ay /by)=6.912 kips/in
Vsww1 = Vu / 2.0 = 489.9 plf
Aa cap=h " Vet " (1/ka+(0.04in/ (As " Fe perp)) " (b1/ b1 ex)) = 0.221 in
Scap =2 Vewwt “h3/ (3 E " Ac b))+ Vsuwt “h/(Ga) + h " Ay cap/ by =0.602
in
Aa1=h /by " (1/ka+(0.04in/ (As " Fe perp)) " (b2/ b2 e)) = 0.114 in/kip
ky=1/(2 h¥/(3"E A b2)+h/(Gs by)+h’ Ay /by)=2.035 kips/in
Vdasww2 = Ocap Kz / bo = 306.43 plf
Vswwz = Vw ~ (1.25-0.125 " h / by) / 2.0 = 442.44 pif
Vasww2 | Vsww2 = 0.693
PASS - Segment shear capacity exceeds segment unit shear at dc,p
Vi max = 0.6 ~ W = 2.16 kips
Vi = Vsuwt ~ b1 + Min(Vww2,Vasww2) ~ b2 = 5.39 kips
Vi max ! Vi = 0.401
PASS - Shear capacity for wind load exceeds maximum shear force

h/by=1.306

V=0.6"W =2.16 kips

P = 0 kips = 0 kips

T=V " (ki/sum(ky,kz)) “h/bq e - P =2.280 kips
fy =T/ Aen = 169 Ib/in?
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Design tensile stress; F{=F; " Cp Cwm Ci Crg Ci=936 Ib/in?

ft / Ft‘ =0.180
PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =2.16 kips

Axial force for maximum compression; P=(D+ Sy h)) " s/2=0.351kips

Maximum compressive force in chord; C=V " (ki/sum(ky,kz)) “h/bq e + P =2.631 kips

Maximum applied compressive stress; f. = C/A. =159 Ib/in?

Design compressive stress; F'=F; Cp Cm: Ci Cr ' Ci Cp=653Ib/in?
fo/F.' =0.244

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc perp " Cmc " Cic * Ci * Cp = 425 Ibfin?
fo ! Fe_perp = 0.375
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 3 and 4

Shear wall aspect ratio; h/b,=2.775
Load combination 5
Shear force for maximum tension; V=0.6"W =2.16 kips
Axial force for maximum tension; P =0 kips = 0 kips
Maximum tensile force in chord; T=V " (ko/sum(kq,kz)) “h /by e - P = 1.504 kips
Maximum applied tensile stress; fi=T/Aen = 111 Ib/in?
Design tensile stress; F'=F, " Cp Cm Ci Cg Ci=936Ib/in?
fi/F{ =0.119

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =2.16 kips

Axial force for maximum compression; P=(D+Sy " h)) " s/2=0.351kips

Maximum compressive force in chord; C=V " (ko/sum(kq,kz)) "h /by e + P =1.855 kips

Maximum applied compressive stress; fo=C/A. =112 Ib/in?

Design compressive stress; Fo=F; Cp Cmc Ci Cr. Ci Cp=653Ib/in?
fo/F'=0.172

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fe_perp " Cmc " Cie  Ci * Cp = 425 Ibfin?
fo ! Fe_perp' = 0.265
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress




209 SE DOUGLAS
LEE’S SUMMIT, MO 64063
816.444.3144

v WWW.LEOK.COM

Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11

Revision: Date: Sheet No. 21

Project Name: Bailey Farms Clubhouse

Collector capacity

Maximum shear force on wall;
Maximum force in collector;
Maximum applied tensile stress;
Design tensile stress;

Maximum applied compressive stress;
Column stability factor;
Design compressive stress;

Collector axial force diagram (kips)

0.3

Vinax = Vw_max = 2.16 kips
Peon = 1.204 kips
ft = Pooil / (2 x As) = 73 Ibfin?
Fi=F. Cp Cw Cu Cr  Ci=936 Ib/in2
fy/ F{ =0.078
PASS - Design tensile stress exceeds maximum applied tensile stress
fo = Peon / (2 x As) = 73 Ib/in?
Cp=1.00
Fe'=Fc Co Cumc Ci’ Cre’ Ci” Cp = 2024 Ib/in?
f./Fc' =0.036

PASS - Design compressive stress exceeds maximum applied compressive stress

Hold down force
Chord 1;
Chord 2;
Chord 3;
Chord 4;

Wind load deflection
Design shear force;
Deflection limit;

Segment 1

Induced unit shear;

Anchor tension force;

Chord compression force;
Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;
Segment 1 deflection — Eqn. 4.3-1;

Segment 2

T, = 2.28 kips
T, = 2.28 kips
T3 = 1.504 kips
T4 =1.504 kips

Visw = fwserv = W = 2.16 kips
Aw _allow= h /400 = 0.333 in

Vsw = Vsw ~ (Kq / sum(kq,kz)) / by = 196.33 Ib/ft
Ts = max(0 Kips,vsw " h " b1/ by _err) = 2.280 kips
Cs = max(0 kips,Vsw “h " b1/ by_err) = 2.280 Kips
Ar=Ts/ka=0.079 in
Ac=0.04in"Cs/ (Ac " Fc perp) =0.013 in
As = (A1 + Ac) " (b1/ b1 _e) = 0.096 in
Ssww1 =2 Vsw h3/ (3" E " As " by)+vs, h/(Ga)+h A/ by =0.252in
Sswwt | Aw_aliow = 0.755
PASS - Shear wall deflection is less than deflection limit
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Induced unit shear; Vsw = Vsw (Ko / sum(kq,kz2)) / by = 122.8 Ib/ft

Anchor tension force; Ts = max(0 kips,vsw " h " b2/ by e) = 1.504 kips

Chord compression force; Cs = max(0 kips,Vsw “h " b2/ by er) = 1.504 Kips

Vertical elongation at anchor; At =Ts/ ks =0.052 in

Vertical compression at chord; Ac=0.04in"Cs/(Ae " Fc perp) =0.009 in

Total vertical deflection; As = (At + Ac) " (b2 / by o) = 0.067 in

Segment 2 deflection — Eqn. 4.3-1; Sswwz2 =2 Vsw h3/(3"E " As ' by)+Vsy h/(Gy)+h Ay/by=0.272in

Sswwz / Aw_allow = 0.818
PASS - Shear wall deflection is less than deflection limit
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WEST SHEAR WALL DESIGN (NDS)
In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Tedds calculation version 1.2.10

Panel details
Structural wood panel sheathing on one side
Panel height; h=11.1ft
Panel length; b =25.25 ft
A AL R A R A A A AR AR
N v

h4

Q
=y

1 2
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(@)
>
10' 6"
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1.774 kips

1.778 kips
1.778 kips
1.774 kips

63— e 11— Pl 8]

Panel opening details

Width of opening; Wor =11 ft
Height of opening; ho1 =10.5 ft
Height to underside of lintel over opening; lo1 =10.5 ft
Position of opening; Py =6.25 ft
Total area of wall; A=h"b-wy hy =164.775 ft2
Panel construction

Nominal stud size; 2" x 6"
Dressed stud size; 1.5"x5.5"
Cross-sectional area of studs; As =8.25in?
Stud spacing; s=16in
Nominal end post size; 2x2"x6"
Dressed end post size; 2x1.5"x5.5"
Cross-sectional area of end posts; A. =16.5in?
Hole diameter; Dia=1in

Net cross-sectional area of end posts; Aen = 13.5in2

Nominal collector size; 2x2"x6"
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Dressed collector size; 2x15"x5.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face
Anchor offset; €anchor = 0N
Vertical anchor stiffness; ka = 28800 Ib/in
From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)
Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=0.42
Tension parallel to grain; Fi = 450 Ib/in?
Compression parallel to grain; Fc = 1150 Ib/in?
Compression perpendicular to grain; Fe perp = 425 Ib/in?
Modulus of elasticity; E = 1400000 Ib/in?
Minimum modulus of elasticity; Ermin = 510000 Ib/in?
Sheathing details
Sheathing material; 15/32" wood panel oriented strandboard sheathing
Fastener type; 8d common nails at 4"centers
From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels
Nominal unit shear capacity; Vi, = 1065 plf " min[1 - (0.5 - G), 1] = 979.8 Ib/ft
Apparent shear wall shear stiffness; G, =19 kips/in

Loading details

Dead load acting on top of panel; D = 360 Ib/ft
Roof live load acting on top of panel; L, = 360 Ib/ft
Snow load acting on top of panel; S =360 Ib/ft
Self weight of panel; St = 15 Ib/ft?
In plane wind load acting at head of panel; W = 3600 Ibs
Wind load serviceability factor; fwserv = 0.60

From IBC 2018 cl.1605.3.1 Basic load combinations

Load combination no.1; D+ 0.6W
Load combination no.2; D +0.7E
Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L or S or R)
Load combination no.4; D + 0.525E + 0.75L¢ + 0.75S
Load combination no.5; 0.6D + 0.6W
Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Cr=1.30
Size factor for compression — Table 4A; Cr.=1.10
Wet service factor for tension — Table 4A; Cmt =1.00
Wet service factor for compression — Table 4A; Cme =1.00
Wet service factor for modulus of elasticity — Table 4A
Cve =1.00

Temperature factor for tension — Table 2.3.3; C¢=1.00
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Temperature factor for compression — Table 2.3.3

Ci=1.00

Temperature factor for modulus of elasticity — Table 2.3.3

Incising factor — cl.4.3.8;

Buckling stiffness factor — cl.4.4.2;
Bearing area factor - cl. 3.10.4;
Adjusted modulus of elasticity;
Critical buckling design value;
Reference compression design value;
For sawn lumber;

Column stability factor — eqn.3.7-1;

Ce=1.00

Ci=1.00

Cr=1.00

Cp=1.0

Emin' = Emin " Cme " Ce * Ci * Cy = 510000 psi

Fee = 0.822 x Emin' / (n/ d)2 = 715 psi

Fo*=F. Cp Cmc Ci ' Cr’ Ci=2024 psi

c=0.8

Crp=(1+(Fee/Fe))/(2xc)=\([(1+ (Fee/Fc*) / (2 x O)2 - (Fee / Fe') / ¢) =
0.32

From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio;
Segment 1 wall length;
Shear wall aspect ratio;
Segment 2 wall length;
Shear wall aspect ratio;

3.5

b =6.25 ft
h/by=1.776
b, =8 ft
h/b,=1.388

Segmented shear wall capacity - Equal deflection method

Effective segment length;

Effective segment length;

Wind loading:

Segment 2 vertical unit deflection;
Segment 2 stiffness;

Unit shear capacity, widest segment;
Vertical deflction under capacity load;
Deflection under capacity load;

Segment 1 vertical unit deflection;
Segment 1 stiffness;

Segment 1 unit shear at dcap;
Segment 1 shear capacity;

Maximum shear force under wind loading;
Shear capacity for wind loading;

Chord capacity for chords 1 and 2
Shear wall aspect ratio;

b1 eff =b1-3/2 " bendpost - €anchor = 5.88 ft
b2_eff =Dby-3/2 " bendpost - €anchor = 7.62 ft

Aar=h/by " (1/ka+(0.04in/(Ac’ Fc perp)) " (b2/ b2 er)) = 0.056 in/kip
ka=1/(2 h¥/(3"E A b2)+h/(Gs by)+h’ Ay /by)=6.297 kips/in
Vsww2 = Vi / 2.0 = 489.9 plf
Aa cap=h " Vewwz " (1/Ka +(0.04in/ (Ac " Fc perp)) ~ (b2/ b2 o)) = 0.221 in
Scap =2 Vewwz "h3/ (3" E"Ac ' b2)+ Vguuz "/ (Ga) + h " Ag cap / by =0.622
in
Aar=h/by " (1/ka+(0.04in/(Ac” Fc perp)) " (017 b1 err)) = 0.072 in/kip
ki=1/(2 h3/(3"E A b?2)+h/(G; byg)+h’ Ay /by)=4.269 kips/in
Vasww1 = Ocap ~ K1/ b1 =425.06 plf
Vewwt = Vi / 2.0 = 489.9 plf
Vaswwi1 / Vsww1 = 0.868
PASS - Segment shear capacity exceeds segment unit shear at dc.p
Vi max = 0.6~ W = 2.16 kips
Vi = Min(Vsyw1,Vaswwt) D1+ Vswwz ~ b2 = 6.576 kips
Vi max | Vi = 0.328
PASS - Shear capacity for wind load exceeds maximum shear force

h/by=1.776
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Load combination 5

Shear force for maximum tension; V=0.6"W =2.16 kips
Axial force for maximum tension; P =0 kips = 0 kips
Maximum tensile force in chord; T=V " (ki/sum(ky,kz)) "h/bq - P=1.778 kips
Maximum applied tensile stress; fi=T/ A =132 Ib/in?
Design tensile stress; Fi/=F; " Cp Cm Ci Cg Ci=936Ib/in?
fi/ FY =0.141

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =2.16 kips

Axial force for maximum compression; P=((D+ S h)) s/2=0.351kips

Maximum compressive force in chord; C=V " (ki/sum(ky,kz)) “h /by e + P =2.129 kips

Maximum applied compressive stress; f.=C /A =129 Ib/in?

Design compressive stress; F'=F., Cp Cmc Ci Cr Ci Cp=653Ib/in?
fo/ F¢'=0.198

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc perp " Cwme " Cie  Ci * Cp = 425 Ibfin?
fo /' Fe_perp = 0.304
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 3 and 4

Shear wall aspect ratio; h/b,=1.388
Load combination 5
Shear force for maximum tension; V=0.6"W =2.16 kips
Axial force for maximum tension; P =0 kips = 0 kips
Maximum tensile force in chord; T=V " (ko/sum(ky,kz)) “h /by e - P =1.774 kips
Maximum applied tensile stress; fi=T/Acn = 131 Ib/in?
Design tensile stress; Fi'=F, " Cp Cm Ci Cg Ci=936 Ib/in?
fi/ F¢ = 0.140

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =2.16 kips

Axial force for maximum compression; P=(D+Sy " h)) " s/2=0.351kips

Maximum compressive force in chord; C=V " (ko/sum(ky,kz)) "h /by e + P =2.125 kips

Maximum applied compressive stress; fo=C/As =129 Ib/in?

Design compressive stress; Fo=F; Cp Cmc Ci Cr. Ci Cp=653Ib/in?
fo/ F¢'=0.197

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc perp " Cmc " Cie  Ci * Cp = 425 Ibfin?
fo !/ Fe perp' = 0.303
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress
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Collector capacity

-0.4

Maximum shear force on wall;
Maximum force in collector;
Maximum applied tensile stress;
Design tensile stress;

Maximum applied compressive stress;
Column stability factor;
Design compressive stress;

Collector axial force diagram (kips)

0.5

Vinax = Vw_max = 2.16 kips
Pcoi = 0.534 kips
fi = Poon / (2 x As) = 32 Ibfin?
Fi=F. Cp Cw Cu Cr  Ci=936 Ib/in2
fy/ F{ = 0.035
PASS - Design tensile stress exceeds maximum applied tensile stress
fo = Peon / (2 x As) = 32 Ib/in?
Cp=1.00
Fe'=Fc Co Cumc Ci’ Cre’ Ci” Cp = 2024 Ib/in?
f./F; =0.016

PASS - Design compressive stress exceeds maximum applied compressive stress

Hold down force
Chord 1;
Chord 2;
Chord 3;
Chord 4;

Wind load deflection
Design shear force;
Deflection limit;

Segment 1

Induced unit shear;

Anchor tension force;

Chord compression force;
Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;
Segment 1 deflection — Eqn. 4.3-1;

Segment 2

T, =1.778 kips
T, =1.778 kips
T3 =1.774 kips
T4=1.774 kips

Visw = fwserv = W = 2.16 kips
Aw _allow= h /400 = 0.333 in

Vsw = Vsw ~ (Kq / sum(kq,kz)) / by = 150.61 Ib/ft
Ts = max(0 Kips,vsw “h " b1/ by er) = 1.778 Kips
Cs = max(0 kips,Vsw “h " b1/ by _err) = 1.778 Kips
Ar=Ts/ka=10.062 in
Ac=0.04in"Cs/ (Ac " Fc perp) =0.010 in
As = (A1 + Ac) " (b1/ b1 e) = 0.076 in
Ssww1 =2 Vsw h3/ (3" E " As " by)+vs, h/(Ga)+h A;/b;=0.235in
Sswwt | Aw_aliow = 0.706
PASS - Shear wall deflection is less than deflection limit
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Induced unit shear; Vsw = Vsw (K2 / sum(kq,k2)) / by = 152.34 Ib/ft

Anchor tension force; Ts = max(0 kips,vsw " h " b2/ by e) = 1.774 Kips

Chord compression force; Cs = max(0 kips,Vsw “h " b2/ by o) = 1.774 Kips

Vertical elongation at anchor; Ar=Ts/ ks =0.062 in

Vertical compression at chord; Ac=0.04in"Cs/(Ae " Fc perp) =0.010 in

Total vertical deflection; As = (At + Ac) " (b2 / by o) = 0.075in

Segment 2 deflection — Eqn. 4.3-1; Ssww2 =2 Vsw h3/ (3 E " Ag ' by)+Vsy h/(Ga)+h Ay/by=0.202in

Sswwz / Aw_allow = 0.608
PASS - Shear wall deflection is less than deflection limit
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SOUTHWEST SHEAR WALL DESIGN (NDS)

In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Panel details
Structural wood panel sheathing on one side
Panel height; h=11.1ft
Panel length; b=17 ft
D+L +S
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Panel opening details
Width of opening;
Height of opening;

Height to underside of lintel over opening;

Position of opening;
Total area of wall;

Panel construction

Nominal stud size;

Dressed stud size;
Cross-sectional area of studs;
Stud spacing;

Nominal end post size;

Dressed end post size;
Cross-sectional area of end posts;
Hole diameter;

Net cross-sectional area of end posts;
Nominal collector size;

Woq = 7.25 ft
hot = 3 ft

lo1 =10 ft

Pyt = 4.875 ft

A=h" b-W01 ! h°1 =166.95 ft2

2" x 6"
1.5"x5.5"

As = 8.25in?
s=16in
2x2"x6"
2x1.5"x5.5"
A = 16.5 in?
Dia=1in

Aen =13.5in2
2x2"x6"

le—4'105"—ple—7' 3" ple—4'10.5"

Tedds calculation version 1.2.10
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Dressed collector size; 2x15"x5.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face
Anchor offset; €anchor = 0N
Vertical anchor stiffness; ka = 28800 Ib/in
From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)
Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=0.42
Tension parallel to grain; Fi = 450 Ib/in?
Compression parallel to grain; Fc = 1150 Ib/in?
Compression perpendicular to grain; Fe perp = 425 Ib/in?
Modulus of elasticity; E = 1400000 Ib/in?
Minimum modulus of elasticity; Ermin = 510000 Ib/in?
Sheathing details
Sheathing material; 15/32" wood panel oriented strandboard sheathing
Fastener type; 8d common nails at 4"centers
From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels
Nominal unit shear capacity; Vi, = 1065 plf " min[1 - (0.5 - G), 1] = 979.8 Ib/ft
Apparent shear wall shear stiffness; G, =19 kips/in

Loading details

Dead load acting on top of panel; D = 240 Ib/ft
Roof live load acting on top of panel; L, = 240 Ib/ft
Snow load acting on top of panel; S =240 Ib/ft
Self weight of panel; St = 15 Ib/ft?
In plane wind load acting at head of panel; W =2300 Ibs
Wind load serviceability factor; fwserv = 0.60

From IBC 2018 cl.1605.3.1 Basic load combinations

Load combination no.1; D+ 0.6W
Load combination no.2; D +0.7E
Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L or S or R)
Load combination no.4; D + 0.525E + 0.75L¢ + 0.75S
Load combination no.5; 0.6D + 0.6W
Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Cr=1.30
Size factor for compression — Table 4A; Cr.=1.10
Wet service factor for tension — Table 4A; Cmt =1.00
Wet service factor for compression — Table 4A; Cme =1.00
Wet service factor for modulus of elasticity — Table 4A
Cve =1.00

Temperature factor for tension — Table 2.3.3; C¢=1.00
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Temperature factor for compression — Table 2.3.3

Ci=1.00

Temperature factor for modulus of elasticity — Table 2.3.3

Incising factor — cl.4.3.8;

Buckling stiffness factor — cl.4.4.2;
Bearing area factor - cl. 3.10.4;
Adjusted modulus of elasticity;
Critical buckling design value;
Reference compression design value;
For sawn lumber;

Column stability factor — eqn.3.7-1;

Ce=1.00

Ci=1.00

Cr=1.00

Cp=1.0

Emin' = Emin " Cme " Ce * Ci * Cy = 510000 psi

Fee = 0.822 x Emin' / (n/ d)2 = 715 psi

Fo*=F. Cp Cmc Ci ' Cr’ Ci=2024 psi

c=0.8

Crp=(1+(Fee/Fe))/(2xc)=\([(1+ (Fee/Fc*) / (2 x O)2 - (Fee / Fe') / ¢) =
0.32

From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio;
Segment 1 wall length;
Shear wall aspect ratio;
Segment 2 wall length;
Shear wall aspect ratio;

3.5

bs = 4.875 ft
h/by=2.277
b, = 4.875 ft
h/by,=2.277

Segmented shear wall capacity - Equal deflection method

Effective segment length;

Effective segment length;

Wind loading:

Segment 2 vertical unit deflection;
Segment 2 stiffness;

Unit shear capacity, widest segment;
Vertical deflction under capacity load;
Deflection under capacity load;

Segment 1 vertical unit deflection;
Segment 1 stiffness;

Segment 1 unit shear at dcap;
Segment 1 shear capacity;

Maximum shear force under wind loading;
Shear capacity for wind loading;

Chord capacity for chords 1 and 2
Shear wall aspect ratio;

b1 eff =b1-3/2 " bendpost - €anchor = 4.50 ft
b2_eff =Dby-3/2 " bendpost - €anchor = 4.50 ft

Aar=h/by " (1/ka+(0.041in/(Ac’ Fc perp)) " (027 b2 er)) = 0.093 in/kip
ky=1/(2 h3/(3"E " As ' b2)+h/(G; by)+h’ Ay /by)=2.842 kips/in
Vewwz =V * (1.25-0.125 "h / by) / 2.0 = 472.9 plf
As cap=h " Veuwz " (1/ka +(0.04in/ (Ac " Fc perp)) * (b2/ b2 er)) = 0.215 in
8cap =2 Vewwz "h3/ (3" E " A" b2) + Vsuuz "/ (Ga) + h " Ag cap/ bp =0.811
in
Aasr=h/by " (1/ka+(0.04in/(Ac’ Fc perp)) " (017 b1 err)) = 0.093 in/kip
ki=1/(2 " h3/(3"E " As ' bi2)+h/(G; by)+h’ Ay /by)=2.842 kips/in
Vasww1 = Ocap ~ K1/ by = 472.94 pif
Vewwt1 = Vo~ (1.25-0.125 " h / by) / 2.0 = 472.94 plf
Vaswwi / Vsww1 = 1.000
PASS - Segment shear capacity exceeds segment unit shear at 5cap
Vw_max = 0.6 ~ W = 1.38 kips
Vi = Min(Vsww1,Vdasww1) ~ B1 + Vewwz ~ b2 = 4.611 Kkips
Vu_max ! Vi = 0.299
PASS - Shear capacity for wind load exceeds maximum shear force

h/by=2.277
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Load combination 5

Shear force for maximum tension; V=0.6"W =1.38 kips

Axial force for maximum tension; P =0 kips = 0 kips

Maximum tensile force in chord; T=V " (ki/sum(ky,kz)) " h/bq e - P =1.702 kips

Maximum applied tensile stress; fi=T/ A =126 Ib/in?

Design tensile stress; Fi/=F; " Cp Cm Ci Cg Ci=936Ib/in?
fi/F{=0.135

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =1.38 kips

Axial force for maximum compression; P=((D+Su h)) s/2=0.271 kips

Maximum compressive force in chord; C=V " (ki/sum(ky,kz)) “h/bq e + P =1.973 kips

Maximum applied compressive stress; f.=C /A =120 Ib/in?

Design compressive stress; F'=F., Cp Cmc Ci Cr Ci Cp=653Ib/in?
fo/Fs'=0.183

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc perp " Cwme " Cie  Ci * Cp = 425 Ibfin?
fe ! Fe_perp = 0.281
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 3 and 4

Shear wall aspect ratio; h/b,=2.277
Load combination 5
Shear force for maximum tension; V=0.6"W =1.38 kips
Axial force for maximum tension; P =0 kips = 0 kips
Maximum tensile force in chord; T=V " (ko/sum(ky,kz)) “h /by e - P =1.702 kips
Maximum applied tensile stress; fi=T/ Acn = 126 Ib/in?
Design tensile stress; Fi'=F, " Cp Cm Ci Cg Ci=936 Ib/in?
fi/ F{ =0.135

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =1.38 kips

Axial force for maximum compression; P=(D+Su " h)) " s/2=0.271 kips

Maximum compressive force in chord; C=V " (ko/sum(ky,kz)) "h /by e + P =1.973 kips

Maximum applied compressive stress; fo = C /A =120 Ib/in?

Design compressive stress; Fo=F; Cp Cmc Ci Cr. Ci Cp=653Ib/in?
fo/F; =0.183

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc perp " Cmc " Cie  Ci * Cp = 425 Ibfin?
fo ! Fe_perp' = 0.281
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress
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Collector capacity

Maximum shear force on wall;
Maximum force in collector;
Maximum applied tensile stress;
Design tensile stress;

Maximum applied compressive stress;

Column stability factor;
Design compressive stress;

Hold down force
Chord 1;
Chord 2;
Chord 3;
Chord 4;

Wind load deflection
Design shear force;
Deflection limit;

Segment 1

Induced unit shear;

Anchor tension force;

Chord compression force;
Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;
Segment 1 deflection — Eqn. 4.3-1;

Segment 2

Collector axial force diagram (kips)

0.3

Vinax = Vw_max = 1.38 kips
Peon = 0.294 kips
fi = Pooi / (2 x As) = 18 Ibfin?
Fi=F. Cp Cw Cu Cr  Ci=936 Ib/in2
fy/ F{ =0.019
PASS - Design tensile stress exceeds maximum applied tensile stress
fo = Poon / (2 x As) = 18 Ib/in?
Cp=1.00
Fe'=Fc Co Cumc Ci’ Cre’ Ci” Cp = 2024 Ib/in?
f./Fc' =0.009

PASS - Design compressive stress exceeds maximum applied compressive stress

T, =1.702 kips
T, =1.702 kips
T3 =1.702 kips
T4 =1.702 kips

Visw = fwserv = W = 1.38 kips
Aw _allow= h /400 = 0.333 in

Vsw = Vsw ~ (Kq / sum(kq,kz)) / by = 141.54 Ib/ft
Ts = max(0 Kips,vsw “h " b1/ by _err) = 1.702 Kips
Cs = max(0 kips,Vsw “h " b1/ by_err) = 1.702 Kips
Ar=Ts/ ks =10.059 in
Ac=0.04in"Cs/ (Ac " Fc perp) =0.010 in
As = (A1 + Ac) " (b1/ b1 ex) = 0.075in
Ssww1 =2 Vsw ' h3/ (3" E " As " by)+vs, h/(Ga)+h A/ by =0.266 in
Sswwt | Aw_aliow = 0.799
PASS - Shear wall deflection is less than deflection limit
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Induced unit shear; Vsw = Vsw (Ko / sum(kq,k2)) / by = 141.54 Ib/ft

Anchor tension force; Ts = max(0 kips,vsw " h " b2/ by e) = 1.702 kips

Chord compression force; Cs = max(0 kips,Vsw “h " b2/ by o) = 1.702 Kips

Vertical elongation at anchor; At =Ts/ ks =0.059 in

Vertical compression at chord; Ac=0.04in"Cs/(Ae " Fc perp) =0.010 in

Total vertical deflection; As = (At + Ac) " (b2 / by o) = 0.075in

Segment 2 deflection — Eqn. 4.3-1; Sswwz2 =2 Vsw h3/ (3 E " Ag ' by)+Vsy h/(Gy)+h’ Ay/by=0.266 in

Sswwz / Aw_allow = 0.799
PASS - Shear wall deflection is less than deflection limit
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NORTH SHEAR WALL DESIGN (NDS)
In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Tedds calculation version 1.2.10

Panel details
Structural wood panel sheathing on one side
Panel height; h=11.1ft
Panel length; b=32ft
+Mwwmwwwwmwwmf@i’iﬁwwMwwwwwwwwwww
v v v
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Panel opening details

Width of opening; Wo1 =7 ft
Height of opening; ho1 =10 ft
Height to underside of lintel over opening; lo1 =10 ft
Position of opening; Py =6 ft
Width of opening; Woo = 11 ft
Height of opening; heo =7 ft
Height to underside of lintel over opening; loo = 10 ft
Position of opening; P2 =17.75 ft
Total area of wall; A=h"b-Wy hot-We he =208.2 ft2
Panel construction

Nominal stud size; 2" x 6"
Dressed stud size; 1.5"x5.5"
Cross-sectional area of studs; A, = 8.25 in?
Stud spacing; s=16in
Nominal end post size; 2x2"x6"
Dressed end post size; 2x15"x5.5"
Cross-sectional area of end posts; A =16.5in2
Hole diameter; Dia=1in

Net cross-sectional area of end posts; Acnh = 13.5in2

Nominal collector size; 2x2"x6"
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Dressed collector size; 2x15"x5.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face
Anchor offset; €anchor = 0N
Vertical anchor stiffness; ka = 37700 Ib/in
From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)
Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=0.42
Tension parallel to grain; Fi = 450 Ib/in?
Compression parallel to grain; Fc = 1150 Ib/in?
Compression perpendicular to grain; Fe perp = 425 Ib/in?
Modulus of elasticity; E = 1400000 Ib/in?
Minimum modulus of elasticity; Ermin = 510000 Ib/in?
Sheathing details
Sheathing material; 15/32" wood panel oriented strandboard sheathing
Fastener type; 10d common nails at 4"centers
From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels
Nominal unit shear capacity; Vp = 1290 plf " min[1 - (0.5 - G), 1] * 0.92 = 1091.9 Ib/ft
Apparent shear wall shear stiffness; G, = 30 kips/in

Loading details

Dead load acting on top of panel; D = 60 Ib/ft
Roof live load acting on top of panel; L, = 60 Ib/ft
Snow load acting on top of panel; S =60 Ib/ft
Self weight of panel; St = 15 Ib/ft?
In plane wind load acting at head of panel; W = 5000 Ibs
Wind load serviceability factor; fwserv = 0.60

From IBC 2018 cl.1605.3.1 Basic load combinations

Load combination no.1; D+ 0.6W
Load combination no.2; D +0.7E
Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L or S or R)
Load combination no.4; D + 0.525E + 0.75L¢ + 0.75S
Load combination no.5; 0.6D + 0.6W
Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Cr=1.30
Size factor for compression — Table 4A; Cr.=1.10
Wet service factor for tension — Table 4A; Cmt =1.00
Wet service factor for compression — Table 4A; Cme =1.00
Wet service factor for modulus of elasticity — Table 4A
Cve =1.00

Temperature factor for tension — Table 2.3.3; C¢=1.00
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Temperature factor for compression — Table 2.3.3

Ci. =1.00

Temperature factor for modulus of elasticity — Table 2.3.3
Cie =1.00

Incising factor — cl.4.3.8; Ci=1.00

Buckling stiffness factor — cl.4.4.2; Cy=1.00

Bearing area factor - cl. 3.10.4; Cp=1.0

Adjusted modulus of elasticity; Emin' = Emin " Cume " Cie " C; " C1 = 510000 psi

Critical buckling design value; Fee = 0.822 x Emin' / (n/ d)2 = 715 psi

Reference compression design value; F*=F. Cp Cumc Ci Crc ' Ci=2024 psi

For sawn lumber; c=0.8

Column stability factor — eqn.3.7-1; Co=(1+(Fee/F))/@xc)=V([(1+ (Fee!F)/ (2xc)2-(Fe!/F)/c)=
0.32

From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio; 3.5

Segment 1 wall length; by =6ft

Shear wall aspect ratio; h/b;=1.85

Segment 2 wall length; b, =4.75ft

Shear wall aspect ratio; h/b,=2.337

Segment 3 wall length; b; =3.25ft

Shear wall aspect ratio; h/bs=3.415

Segmented shear wall capacity - Equal deflection method

Effective segment length; b1 ef =b1- 372" bendpost - €anchor = 5.63 ft

Effective segment length; b2 ef =b2 - 3/2 " Dendpost - €anchor = 4.38 ft

Effective segment length; b3 ef = b3 -3 /2 " bendpost - €anchor = 2.87 ft

Wind loading:

Segment 1 vertical unit deflection; Aa1=h/by (1/ka+ (0.04in/(Ae’ Fc perp)) " (b1/ b1 er)) = 0.060 in/kip

Segment 1 stiffness; ki=1/(2 " h3/(3"E " As bi2)+h/ (G, by)+h’ Ay /by)=5.364 kips/in

Unit shear capacity, widest segment; Veww1 = Vy / 2.0 = 545.9 plf

Vertical deflction under capacity load; Aa_cap=h " Veuw1 " (1/ka+(0.04 in/ (Ac " Fe_perp)) " (b1 /b1 er)) = 0.198 in

Deflection under capacity load; 8cap =2 Vewwt "h3/ (3" E " A’ by)+ Vguwt "/ (Ga) +h " Ag cap/ by =0.611
in

Segment 2 vertical unit deflection; Aar=h/by " (1/ka+ (0.04in/(Ac’ Fc perp)) " (b2/ b2 er)) = 0.076 in/kip

Segment 2 stiffness; ko=1/(2"h3/(3" E " Ac b2)+h/(G; by)+h’ Ay /by)=3.603 kips/in

Segment 2 unit shear at dcap; Vasww2 = Ocap ~ Ko / by = 463.19 plif

Segment 2 shear capacity; Vewwz = Vo~ (1.25-0.125 "h / by) / 2.0 = 522.94 plf

Vasww2 / Vsww2 = 0.886
PASS - Segment shear capacity exceeds segment unit shear at &cap
Segment 3 vertical unit deflection; Aar=h/bs (1/ka+(0.04in/(Ac’ Fc perp)) " (b3/ b3 err)) = 0.113 in/kip
Segment 3 stiffness; ky=1/(2 h3/(3"E " As bs2)+h/ (G, bs)+h’  As /bs)=1.841 kips/in
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Segment 3 unit shear at dcap;
Segment 3 shear capacity;

Maximum shear force under wind loading;
Shear capacity for wind loading;

Chord capacity for chords 1 and 2
Shear wall aspect ratio;

Load combination 5

Shear force for maximum tension;
Axial force for maximum tension;
Maximum tensile force in chord;
Maximum applied tensile stress;
Design tensile stress;

Load combination 1

Shear force for maximum compression;
Axial force for maximum compression;
Maximum compressive force in chord;
Maximum applied compressive stress;
Design compressive stress;

Design bearing compr. stress, bottom plate;

Vasww3 = Ocap K / bz = 345.83 plf
Vewws = Vw ~ (1.25-0.125 " h / b3) / 2.0 = 449.34 plf
Vasww3 / Vewws = 0.770

PASS - Segment shear capacity exceeds segment unit shear at 5cap
Vi _max = 0.6~ W = 3 kips
Vi = Vewwt ~ b1+ Min(Vewwz,Vaswwz) ~ B2 + Min(Veywws,Vaswws) ~ b3 = 6.6 kips
Vu_max | Vi = 0.455

PASS - Shear capacity for wind load exceeds maximum shear force

h/bs=1.85

V=0.6"W =3Kkips
P = 0 kips = 0 kips
T=V " (ki /sum(ks,ko,ks)) “h/bq e - P =2.938 kips
fi =T/ Aen = 218 Ibfin?
F' =F: Cp Cwt Cq Cr  C;=936 Ib/in?
fy/ F{ = 0.233
PASS - Design tensile stress exceeds maximum applied tensile stress

V=0.6"W = 3 kips
P=((D+Sw h) s/2=0.151 kips

C =V (ki / sum(ks,kz.ks)) “ h /by e + P = 3.089 kips
f,= C /A, = 187 Ib/in2

Fe=Fs Cp Cume Ci Cre’ Ci’ Cp = 653 Ibfin2

f,/ F¢ = 0.287

PASS - Design compressive stress exceeds maximum applied compressive stress

Fe perp' = Fc_perp " Cmc " Cie  Ci * Cp = 425 Ibfin?
o/ Fo_porp' = 0.441

PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 3 and 4
Shear wall aspect ratio;

Load combination 5

Shear force for maximum tension;
Axial force for maximum tension;
Maximum tensile force in chord;
Maximum applied tensile stress;
Design tensile stress;

Load combination 1

Shear force for maximum compression;
Axial force for maximum compression;
Maximum compressive force in chord;

h /b, =2.337

V=0.6"W=3kips
P = 0 kips = 0 kips
T=V " (ko /sum(kq,kz,ks)) “h /by e - P =2.537 kips
fy =T/ Aen = 188 Ib/in?
F{=F;" Cp Cm Cy Cg C;=936 Ib/in?
fi / F{' = 0.201
PASS - Design tensile stress exceeds maximum applied tensile stress

V=0.6"W=3kips
P=((D + Sy h)) s/2=0.151 kips
C =V’ (ko /sum(ky,ko,ks)) “h /by o + P =2.688 kips
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Maximum applied compressive stress; f.=C /A =163 Ib/in?
Design compressive stress; F'=F. Cp Cwmc Ci Cr C;i Cp=1653Ib/in?
fo/ F¢' = 0.250
PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp’ = Fc_perp " Cmc " Cie " Ci * Cp = 425 Ibfin?

fe ! Fe perp = 0.383
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 5 and 6

Shear wall aspect ratio; h/bs=3.415
Load combination 5
Shear force for maximum tension; V=0.6"W =3 Kkips
Axial force for maximum tension; P =0 kips = 0 kips
Maximum tensile force in chord; T=V " (ks/sum(kq,kz,ks)) “h/bs e - P =1.973 kips
Maximum applied tensile stress; fi =T/ Acn = 146 Ib/in?
Design tensile stress; F'=F, " Cp Cm Ci Cg Ci=936 Ib/in?
fi/ F{ = 0.156

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =3Kkips

Axial force for maximum compression; P=(D+Sy " h)) " s/2=0.151 kips

Maximum compressive force in chord; C =V " (ks/sum(kq,kz,ks)) “h/bs e + P = 2.124 kips

Maximum applied compressive stress; f.=C /A =129 Ib/in?

Design compressive stress; F'=F. Cp Cmc Ci Cr ' Ci” Cp=653Ib/in?
fo/F¢'=0.197

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fe_perp " Cmc " Cie  Ci * Cp = 425 Ibfin?
fe ! Fe_perp’ = 0.303
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Collector capacity

Collector axial force diagram (kips)

0.2

0.3 0

0.9 038
Maximum shear force on wall; Vimnax = Vi_max = 3 Kips
Maximum force in collector; Peon = 0.926 kips

Maximum applied tensile stress; fi = Pean / (2 x As) = 56 Ib/in2
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Design tensile stress;

Maximum applied compressive stress;

Column stability factor;
Design compressive stress;

Hold down force
Chord 1;
Chord 2;
Chord 3;
Chord 4;
Chord 5;
Chord 6;

Wind load deflection
Design shear force;
Deflection limit;

Segment 1

Induced unit shear;

Anchor tension force;

Chord compression force;
Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;
Segment 1 deflection — Eqn. 4.3-1;

Segment 2

Induced unit shear;

Anchor tension force;

Chord compression force;

Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;

Segment 2 deflection — Eqn. 4.3-1;

Segment 3

Induced unit shear;
Anchor tension force;
Chord compression force;

F=F Cp Cwt Cq Cr  C;=936 Ib/in?
fi/ F{ = 0.060
PASS - Design tensile stress exceeds maximum applied tensile stress
fo = Peon / (2 x Ag) = 56 Ib/in2
Cp=1.00
F'=F;" Cp Cwmc Ci Cg Ci Cp=2024 Ib/in?
fo/ F¢' =0.028

PASS - Design compressive stress exceeds maximum applied compressive stress

T1 =2.938 kips
T, =2.938 kips
T3 = 2.537 kips
T4 =2.537 kips
Ts5=1.973 kips
Te = 1.973 kips

Vsw = fwsenn ~ W = 3 Kips
Aw _allow= h /400 = 0.333 in

Vsw = Vsw (K¢ / sum(kq,kz,k3)) / by = 248.16 Ib/ft
Ts = max(0 kips,vsw " h " b1/ by _err) = 2.938 kips
Cs = max(0 kips,Vsw “h " b1/ by_err) = 2.938 Kips
Ar=Ts/ ks =0.078 in
Ac=0.04in"Cs/(Ac " Fc perp) =0.017 in
Aa = (At + Ac) " (b1/ b1 ex) = 0.101 in
Ssww1 =2 "Vsw h3/ (3" E " As " by)+vs, h/(Ga)+h A/ by =0.298 in
Sswwt | Aw_aliow = 0.896
PASS - Shear wall deflection is less than deflection limit

Vsw = Vaw ~ (K2 / sum(kq,ko,k3)) / by = 210.55 Ib/ft
Ts = max(0 kips,vsw " h " by / by e) = 2.537 kips
Cs = max(0 kips,Vsw “h " b2/ by o) = 2.537 Kips
At =Ts !/ ka=0.067 in
Ac=0.04in"Cs/ (As’ Fc_perp) =0.014 in
Aa = (A1 + Ac) " (b2 /by o) = 0.089 in
Ssww2 =2 Vsw h3/(3"E " Ag ' by)+Vsy h/(Gy)+h’ Ay/by=0.306in
Bswwz | Aw_aliow = 0.92
PASS - Shear wall deflection is less than deflection limit

Vw = Viw * (K3 / sum(ks,kz,ks)) / bs = 157.2 Ib/ft
T5 = max(0 kips,vsw * h " b3 / b3 o) = 1.973 kips
Cs = max(0 kips,Vsy " * by / by o) = 1.973 kips
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Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;

Segment 3 deflection — Eqn. 4.3-1;

At =Ts/ka=0.052 in

Ac=0.04in" Cs/ (e’ Fo perp) = 0.011 in
Ay = (AT + Ac) ! (b3 / bs_eff) =0.072in
Sswwz =2 "Vsw 3/ (3 E"As b3)+vs, h/(Ga)+h A/ b3=0.327 in

8sww3 / Aw_allow =0.981

PASS - Shear wall deflection is less than deflection limit
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SOUTH SHEAR WALL DESIGN (NDS)
In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Tedds calculation version 1.2.10

Panel details
Structural wood panel sheathing on one side
Panel height; h=11.1ft
Panel length; b =23 ft
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Panel opening details

Width of opening; Wor =11 ft
Height of opening; hot =3 ft
Height to underside of lintel over opening; lo1 =10 ft
Position of opening; Py =751t
Total area of wall; A=h"b-wy hy =222.3 ft2
Panel construction

Nominal stud size; 2" x 6"
Dressed stud size; 1.5"x5.5"
Cross-sectional area of studs; As =8.25in?
Stud spacing; s=16in
Nominal end post size; 2x2"x6"
Dressed end post size; 2x1.5"x5.5"
Cross-sectional area of end posts; A. =16.5in?
Hole diameter; Dia=1in

Net cross-sectional area of end posts; Aen = 13.5in2

Nominal collector size; 2x2"x6"
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Dressed collector size; 2x15"x5.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face
Anchor offset; €anchor = 0N
Vertical anchor stiffness; ka = 28800 Ib/in
From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)
Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=0.42
Tension parallel to grain; Fi = 450 Ib/in?
Compression parallel to grain; Fc = 1150 Ib/in?
Compression perpendicular to grain; Fe perp = 425 Ib/in?
Modulus of elasticity; E = 1400000 Ib/in?
Minimum modulus of elasticity; Ermin = 510000 Ib/in?
Sheathing details
Sheathing material; 15/32" wood panel oriented strandboard sheathing
Fastener type; 8d common nails at 4"centers
From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels
Nominal unit shear capacity; Vi, = 1065 plf " min[1 - (0.5 - G), 1] = 979.8 Ib/ft
Apparent shear wall shear stiffness; G, =19 kips/in

Loading details

Dead load acting on top of panel; D = 60 Ib/ft
Roof live load acting on top of panel; L, = 60 Ib/ft
Snow load acting on top of panel; S =60 Ib/ft
Self weight of panel; St = 15 Ib/ft?
In plane wind load acting at head of panel; W = 3000 Ibs
Wind load serviceability factor; fwserv = 0.60

From IBC 2018 cl.1605.3.1 Basic load combinations

Load combination no.1; D+ 0.6W
Load combination no.2; D +0.7E
Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L or S or R)
Load combination no.4; D + 0.525E + 0.75L¢ + 0.75S
Load combination no.5; 0.6D + 0.6W
Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Cr=1.30
Size factor for compression — Table 4A; Cr.=1.10
Wet service factor for tension — Table 4A; Cmt =1.00
Wet service factor for compression — Table 4A; Cme =1.00
Wet service factor for modulus of elasticity — Table 4A
Cve =1.00

Temperature factor for tension — Table 2.3.3; C¢=1.00
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Temperature factor for compression — Table 2.3.3

Ci=1.00

Temperature factor for modulus of elasticity — Table 2.3.3

Incising factor — cl.4.3.8;

Buckling stiffness factor — cl.4.4.2;
Bearing area factor - cl. 3.10.4;
Adjusted modulus of elasticity;
Critical buckling design value;
Reference compression design value;
For sawn lumber;

Column stability factor — eqn.3.7-1;

Ce=1.00

Ci=1.00

Cr=1.00

Cp=1.0

Emin' = Emin " Cme " Ce * Ci * Cy = 510000 psi

Fee = 0.822 x Emin' / (n/ d)2 = 715 psi

Fo*=F. Cp Cmc Ci ' Cr’ Ci=2024 psi

c=0.8

Crp=(1+(Fee/Fe))/(2xc)=\([(1+ (Fee/Fc*) / (2 x O)2 - (Fee / Fe') / ¢) =
0.32

From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio;
Segment 1 wall length;
Shear wall aspect ratio;
Segment 2 wall length;
Shear wall aspect ratio;

3.5

by =7.5ft
h/by=1.48
b, =4.5ft

h /b, =2.467

Segmented shear wall capacity - Equal deflection method

Effective segment length;

Effective segment length;

Wind loading:

Segment 1 vertical unit deflection;
Segment 1 stiffness;

Unit shear capacity, widest segment;
Vertical deflction under capacity load;
Deflection under capacity load;

Segment 2 vertical unit deflection;
Segment 2 stiffness;

Segment 2 unit shear at dcap;
Segment 2 shear capacity;

Maximum shear force under wind loading;
Shear capacity for wind loading;

Chord capacity for chords 1 and 2
Shear wall aspect ratio;

b1 eff =b1-3/2 " bendpost - €anchor = 7-12 ft
b2_eff =Dby-3/2 " bendpost - €anchor = 4.13 ft

Aar=h/by " (1/ka+(0.04in/(Ac’ Fc perp)) " (b1/ b1 err)) = 0.060 in/kip
ki=1/(2 h3/(3"E " As ' bi2)+h/(G; by)+h’ Ay /by)=5.697 kips/in
Vewwi = Vy / 2.0 = 489.9 plf
Aa cap=h " Veuwt " (1/ka+(0.04in/ (Ac " Fc perp)) * (b1/ b1 er)) = 0.221 in
Scap =2 Vewwt "h3/ (3" E"Ac ' by)+ Vguwt “h/(Ga) +h " Ag cap/ by =0.645
in
Aar=h /by  (1/ka+ (0.04in/(As” Fc perp)) " (b2 /b2 er)) = 0.101 in/kip
ko=1/(2"h3/(3 " E " Ac b2 +h/(G; by)+h’ Ay /by)=2.485 kips/in
Vasww2 = Ocap ~ Ko / by = 356.2 plf
Veww2 = Vw ~ (1.25-0.125 "h / by) / 2.0 = 461.32 plf
Vasww2 | Vswwe = 0.772

PASS - Segment shear capacity exceeds segment unit shear at &cap
Vw_max = 0.6 “ W = 1.8 kips
Vi = Vewwt ~ b1 + Min(Veww2,Vasww2) ~ b2 = 5.277 kips
Vi max | Vi = 0.341

PASS - Shear capacity for wind load exceeds maximum shear force

h/bs=1.48
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Load combination 5

Shear force for maximum tension; V=0.6"W=1.8kips
Axial force for maximum tension; P =0 kips = 0 kips
Maximum tensile force in chord; T=V " (ki/sum(ky,kz)) " h/bq e - P =1.952 kips
Maximum applied tensile stress; fi =T/ Ay = 145 Ib/in?
Design tensile stress; Fi/=F; " Cp Cm Ci Cg Ci=936Ib/in?
fi/ F{ = 0.155

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W=1.8kips

Axial force for maximum compression; P=(D+ S h)) s/2=0.151 kips

Maximum compressive force in chord; C =V " (ki/sum(ky,kz)) “h /by e + P =2.103 kips

Maximum applied compressive stress; f.=C /A, =127 Ib/in?

Design compressive stress; F'=F., Cp Cmc Ci Cr Ci Cp=653Ib/in?
fo/ F¢'=0.195

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc perp " Cwme " Cie  Ci * Cp = 425 Ibfin?
fe ! Fe_perp = 0.300
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 3 and 4

Shear wall aspect ratio; h/b,=2.467
Load combination 5
Shear force for maximum tension; V=0.6"W=1.8Kkips
Axial force for maximum tension; P =0 kips = 0 kips
Maximum tensile force in chord; T=V " (ko/sum(ky,kz)) “h /by e - P =1.471 Kips
Maximum applied tensile stress; fi=T/ Acn = 109 Ib/in?
Design tensile stress; Fi'=F, " Cp Cm Ci Cg Ci=936 Ib/in?
fi/ F{ =0.116

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W=1.8kips

Axial force for maximum compression; P=(D+Sy " h)) " s/2=0.151 kips

Maximum compressive force in chord; C=V " (ko/sum(ky,kz)) “h /by e + P =1.622 kips

Maximum applied compressive stress; f.=C/A. =98 Ib/in?

Design compressive stress; Fo=F; Cp Cmc Ci Cr. Ci Cp=653Ib/in?
fo/F¢' =0.151

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc perp " Cmc " Cie  Ci * Cp = 425 Ibfin?
fo ! Fe_perp' = 0.231
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress
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Collector capacity

Maximum shear force on wall;
Maximum force in collector;
Maximum applied tensile stress;
Design tensile stress;

Maximum applied compressive stress;

Column stability factor;
Design compressive stress;

Hold down force
Chord 1;
Chord 2;
Chord 3;
Chord 4;

Wind load deflection
Design shear force;
Deflection limit;

Segment 1

Induced unit shear;

Anchor tension force;

Chord compression force;
Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;
Segment 1 deflection — Eqn. 4.3-1;

Segment 2

Collector axial force diagram (kips)

0.2

Vimax = Vi_max = 1.8 kips
P01 = 0.666 kips
fi = Pooi / (2 x As) = 40 Ibfin?
Fi=F. Cp Cw Cu Cr  Ci=936 Ib/in2
fy/ F{ = 0.043
PASS - Design tensile stress exceeds maximum applied tensile stress
fo = Poon / (2 x As) = 40 Ib/in?
Cp=1.00
Fe'=Fc Co Cumc Ci’ Cre’ Ci” Cp = 2024 Ib/in?
fo/ F' =0.020

PASS - Design compressive stress exceeds maximum applied compressive stress

T4 =1.952 kips
T, =1.952 kips
T3 =1.471 kips
T4 =1.471 kips

Viw = fwsery ~ W = 1.8 kips
Ay_alow= N / 400 = 0.333 in

Vsw = Vsw (K¢ / sum(kq,kz)) / by = 167.1 Ib/ft
Ts = max(0 Kips,vsw “h " b1/ by _err) = 1.952 kips
Cs = max(0 kips,vsw “h " b1/ by_err) = 1.952 Kips
Ar=Ts/ ks =0.068 in
Ac=0.04in"Cs/ (Ac " Fc perp) =0.011 in
As = (A1 + Ac) " (b1/ b1 _e) = 0.083 in
Ssww1 =2 Vsw h3/ (3" E " As " by)+vs, h/(Ga)+h A;/b;=0.2311in
Sswwt | Aw_aliow = 0.694
PASS - Shear wall deflection is less than deflection limit
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Induced unit shear; Vsw = Vsw (Ko / sum(kq,k2)) / by = 121.5 Ib/ft

Anchor tension force; Ts = max(0 kips,vsw " h " b2/ by e) = 1.471 Kips

Chord compression force; Cs = max(0 kips,Vsw “h " b2/ by o) = 1.471 Kips

Vertical elongation at anchor; Ar=Ts/ ks =0.051 in

Vertical compression at chord; Ac=0.04in"Cs/ (Ae” Fc perp) =0.008 in

Total vertical deflection; As = (At + Ac) " (b2 / by er) = 0.065 in

Segment 2 deflection — Eqn. 4.3-1; Ssww2 =2 Vsw h3/(3"E " As ' by)+Vsy h/(Gy)+h Ay/by=0.2441in

Sswwz / Aw_allow = 0.732
PASS - Shear wall deflection is less than deflection limit




Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11

209 SE DOUGLAS
LEE’'S SUMMIT, MO 64063 Revision: Date: Sheet No. 48
816.444.3144

N 4 WWW.LEOK.COM Project Name: Bailey Farms Clubhouse

EXTERIOR 9' SHEAR WALL DESIGN (NDS)

In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Tedds calculation version 1.2.10

Panel details

Structural wood panel sheathing on one side

Panel height; h=11.1ft

Panel length; b=9ft

Total area of wall; A=h"b=99.9 ft?

D+L +S

YIVYIV YTV YTy

N

s1

2

-2
=
Q
=

3.336 kips
3.336 kips

|
|

Panel construction

Nominal stud size; 2" x 6"
Dressed stud size; 1.5" x5.5"
Cross-sectional area of studs; A = 8.25in?
Stud spacing; s=16in
Nominal end post size; 2x2"x6"
Dressed end post size; 2x15"x5.5"
Cross-sectional area of end posts; A. =16.5in?
Hole diameter; Dia=1in

Net cross-sectional area of end posts; Acn = 13.5in2
Nominal collector size; 2x2"x6"
Dressed collector size; 2x1.5"x5.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face

Anchor offset; €anchor = 0N
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Vertical anchor stiffness; ka = 37700 Ib/in
From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)
Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=042
Tension parallel to grain; Fi = 450 Ib/in?
Compression parallel to grain; F. = 1150 Ib/in2
Compression perpendicular to grain; Fe perp = 425 Ib/in?
Modulus of elasticity; E = 1400000 Ib/in2
Minimum modulus of elasticity; Emin = 510000 Ib/in?
Sheathing details
Sheathing material; 15/32" wood panel oriented strandboard sheathing
Fastener type; 10d common nails at 4"centers

From SDPWS Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Wood-based Panels
Nominal unit shear capacity; v, = 1290 plf “min[1 - (0.5 - G), 1] * 0.92 = 1091.9 Ib/ft
Apparent shear wall shear stiffness; G, = 30 kips/in

Loading details

Dead load acting on top of panel; D = 60 Ib/ft
Roof live load acting on top of panel; L, = 60 Ib/ft
Snow load acting on top of panel; S =60 Ib/ft
Self weight of panel; Swt = 15 Ib/ft2
In plane wind load acting at head of panel; W = 4320 Ibs
Wind load serviceability factor; fwserv = 0.60
From IBC 2018 cl.1605.3.1 Basic load combinations
Load combination no.1; D + 0.6W
Load combination no.2; D+ 0.7E
Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L, or S or R)
Load combination no.4; D + 0.525E + 0.75L; + 0.75S
Load combination no.5; 0.6D + 0.6W
Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Cr=1.30
Size factor for compression — Table 4A, Cr.=1.10
Wet service factor for tension — Table 4A; Cwmt = 1.00
Wet service factor for compression — Table 4A; Cnme =1.00
Wet service factor for modulus of elasticity — Table 4A

Cve =1.00
Temperature factor for tension — Table 2.3.3; Cy=1.00
Temperature factor for compression — Table 2.3.3

Ci. = 1.00
Temperature factor for modulus of elasticity — Table 2.3.3

Ci =1.00

Incising factor — cl.4.3.8; Ci=1.00
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Buckling stiffness factor — cl.4.4.2; Cy=1.00

Bearing area factor - cl. 3.10.4; Cp=1.0

Adjusted modulus of elasticity; Emin' = Emin " Cume " Cie ~ C; " C1 = 510000 psi

Critical buckling design value; Fee = 0.822 x Epyin' / (N / d)2 = 715 psi

Reference compression design value; F*=F. Cp Cwmc Ci " Crc” Ci=2024 psi

For sawn lumber; c=0.8

Column stability factor — eqn.3.7-1; Co=(1+(Fee/F) /(2 xc)=V([(1+ (Fee /Fs*))/ 2 xC)2- (Fee / Fs*) I c) =

0.32

From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios

Maximum shear wall aspect ratio; 3.5

Shear wall length; b=9ft

Shear wall aspect ratio; h/b=1.233

Segmented shear wall capacity

Maximum shear force under wind loading; Vu_max = 0.6~ W = 2.592 kips

Shear capacity for wind loading; Vw =Vy "b/2.0=4.913 kips

Vi max ! Vi = 0.528
PASS - Shear capacity for wind load exceeds maximum shear force

Chord capacity for chords 1 and 2

Shear wall aspect ratio; h/b=1.233

Effective length for chord forces; beit =b -3 /2 " bengpost = €anchor = 8.63 ft

Load combination 5

Shear force for maximum tension; V=0.6"W =2.592 kips

Axial force for maximum tension; P =0 kips = 0 kips

Maximum tensile force in chord; T=V ' 'h/Dbes- P =3.336 kips

Maximum applied tensile stress; fi = T/ Aen = 247 Ib/in?

Design tensile stress; F{=F " Cp Cwm Ci Crg Ci=936 Ib/in?
fi/ FY = 0.264

PASS - Design tensile stress exceeds maximum applied tensile stress
Load combination 1

Shear force for maximum compression; V=0.6"W =2.592 kips

Axial force for maximum compression; P=(D+Sy " h))"s/2=0.151 kips

Maximum compressive force in chord; C =V '"h/bg+ P =3.487 kips

Maximum applied compressive stress; f.=C/ A =211 Ib/in?

Design compressive stress; F'=F; Cp Cmc Ci Cr. Ci Cp=653Ibl/in?
f./F.' =0.324

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fe perp' = Fc_perp " Cmc “ Cie * Ci * Cp, = 425 Ibfin?
fo ! Fe_perp = 0.497
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Hold down force
Chord 1; T, = 3.336 kips
Chord 2; T, = 3.336 kips
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Wind load deflection

Design shear force; Vsw = fwserv = W = 2.592 kips

Deflection limit; Ay _aliow= N /400 =0.333 in

Induced unit shear; Vsw = Vsw / b = 288 Ib/ft

Anchor tension force; Ts = max(0 kips,vsw " h " b / ber) = 3.336 kips

Chord compression force; C;s = max(0 kips,vsw " h " b/ beg) = 3.336 kips

Vertical elongation at anchor; At =Ts/ Kk, =0.088 in

Vertical compression at chord; Ac=0.04in" Cs/(Ae’ Fc perp) =0.019 in

Total vertical deflection; Aa = (At + Ac) " (b/ be) =0.112 in

Shear wall deflection — Eqn. 4.3-1; Ssww =2 Vsw h3/(3"E Ag ' b)+vsy h/(Gy)+h’ Ay;/b=0.26in

Ssww Ay _allow = 0.781
PASS - Shear wall deflection is less than deflection limit
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NORTH INTERIOR SHEAR WALL DESIGN (NDS)

In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Panel details
gypsum wallboard sheathing on both sides
Panel height;
Panel length;

L A A A A A A AR

h=11.1ft
b=29ft
D+L +S

Tedds calculation version 1.2.10
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Panel opening details

Width of opening;

Height of opening;

Height to underside of lintel over opening;
Position of opening;

Width of opening;

Height of opening;

Height to underside of lintel over opening;
Position of opening;

Total area of wall;

Panel construction

Nominal stud size;

Dressed stud size;
Cross-sectional area of studs;
Stud spacing;

Nominal end post size;

Dressed end post size;
Cross-sectional area of end posts;
Hole diameter;

Woq = 3.25 ft
hot = 7.25 ft
lo1 = 7.25 ft
Por =T ft

Woo =5 ft
hoo =10 ft
loz =10 ft
Poo =17 ft
A=h"b-wy

2" x 4"

1.5"x 3.5"

As =5.25in?
s=16in
2x2"x4"
2x15"x3.5"
Ae =10.5in2
Dia=1in

"ot - Woz ~ hop = 248.337 ft2

6
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Net cross-sectional area of end posts; Acn =7.51n2
Nominal collector size; 2x2"x4"
Dressed collector size; 2x1.5"x3.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face
Anchor offset; €anchor = 0N
Vertical anchor stiffness; ka = 25000 Ib/in
From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)
Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=042
Tension parallel to grain; F. = 450 Ib/in?
Compression parallel to grain; Fc = 1150 Ib/in?
Compression perpendicular to grain; Fe perp = 425 Ib/in?
Modulus of elasticity; E = 1400000 Ib/in2
Minimum modulus of elasticity; Enin = 510000 Ib/in?
Sheathing details
Sheathing material; 1/2" gypsum wallboard with blocking
Fastener type; 5d wallboard nails at 7"centers

From SDPWS Table 4.3C Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Gypsum and Portland Cement
Plaster

Nominal unit shear capacity; V1 = 250 Ib/ft

Apparent shear wall shear stiffness; G,1 = 6.5 kips/in

Sheathing details

Sheathing material; 1/2" gypsum wallboard with blocking
Fastener type; 5d wallboard nails at 7"centers

From SDPWS Table 4.3C Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Gypsum and Portland Cement
Plaster

Nominal unit shear capacity; Vo = 250 Ib/ft

Apparent shear wall shear stiffness; Gg; = 6.5 kips/in

Combined unit shear capacities (cl. 4.3.5.4.1)

Combined apparent shear wall shear stiffness; Gac = Ga1 + G2 = 13 kips/in
Minimum shear capacity to stiffness ratio; Kmin = Min(vp1 / Gat, Vo2 / Gg2) = 0.003
Combined nominal unit shear capacity; Vne = Knin ~ Gac = 500 Ib/ft

Combined nominal unit shear capacity for seismic design

Vsc = Vne = 500 Ib/ft
Combined nominal unit shear capacity for wind design

Ve = Vne = 500 Ib/ft

Loading details

Dead load acting on top of panel; D = 50 Ib/ft
Roof live load acting on top of panel; L, = 50 Ib/ft
Snow load acting on top of panel; S =60 Ib/ft

Self weight of panel; Swt = 15 Ib/ft2
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In plane wind load acting at head of panel; W = 5200 Ibs
Wind load serviceability factor; fwserv = 0.60

From IBC 2018 cl.1605.3.1 Basic load combinations

Load combination no.1; D + 0.6W
Load combination no.2; D+ 0.7E
Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L; or Sor R)
Load combination no.4; D + 0.525E + 0.75L; + 0.75S
Load combination no.5; 0.6D + 0.6W
Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Crt=1.50
Size factor for compression — Table 4A, Cr.=1.15
Wet service factor for tension — Table 4A; Cwmt = 1.00
Wet service factor for compression — Table 4A; Cme =1.00
Wet service factor for modulus of elasticity — Table 4A
Cve =1.00
Temperature factor for tension — Table 2.3.3; Cy=1.00
Temperature factor for compression — Table 2.3.3
Ci. =1.00
Temperature factor for modulus of elasticity — Table 2.3.3
Ci =1.00
Incising factor — cl.4.3.8; Ci=1.00
Buckling stiffness factor — cl.4.4.2; Cr=1.00
Bearing area factor - cl. 3.10.4; Cp=1.0
Adjusted modulus of elasticity; Emin' = Emin " Cme " Cie “ C; * C1 = 510000 psi
Critical buckling design value; Fee = 0.822 x Emin' / (h / d)2 = 289 psi
Reference compression design value; F*=F. Cp Cmc Ci Cg. ' Ci=2116 psi
For sawn lumber; c=0.8
Column stability factor — eqn.3.7-1; Co=(1+(Fee/F))/@2xc)=V([(1+ (Fee!F)/ (2xc)2-(Fe!/F)lc)=
0.13
From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios
Maximum shear wall aspect ratio; 2
Segment 1 wall length; bi=71t
Shear wall aspect ratio; h/by;=1.586
Segment 2 wall length; b, =6.75ft
Shear wall aspect ratio; h/b,=1.644
Segment 3 wall length; by =7 ft
Shear wall aspect ratio; h/bs;=1.586
Segmented shear wall capacity - Equal deflection method
Effective segment length; b1 ef =01 - 372" bendpost - €anchor = 6.62 ft
Effective segment length; b2 ef =b2 - 3/2 " bendpost - €anchor = 6.38 ft
Effective segment length; b3 ef = b3 -3 /2 " bendpost - €anchor = 6.62 ft

Wind loading:
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Segment 3 vertical unit deflection;
Segment 3 stiffness;

Unit shear capacity, widest segment;
Vertical deflction under capacity load;
Deflection under capacity load;

Segment 1 vertical unit deflection;
Segment 1 stiffness;

Segment 1 unit shear at dcap;
Segment 1 shear capacity;

Segment 2 vertical unit deflection;
Segment 2 stiffness;

Segment 2 unit shear at dcap;
Segment 2 shear capacity;

Maximum shear force under wind loading;

Shear capacity for wind loading;

Chord capacity for chords 1 and 2
Shear wall aspect ratio;

Load combination 5

Shear force for maximum tension;
Axial force for maximum tension;
Maximum tensile force in chord;
Maximum applied tensile stress;
Design tensile stress;

Load combination 1

Shear force for maximum compression;
Axial force for maximum compression;
Maximum compressive force in chord;
Maximum applied compressive stress;
Design compressive stress;

Aa1=h/bs " (1/ka+ (0.04in/(As” Fc_perp)) " (b3 / bz er)) = 0.078 in/kip
ks=1/(2 h3/(3"E " As ' bs2)+h/ (G ' bs)+h Ay /bz)=3.823 kips/in
Vswwa = Ve / 2.0 = 250 plf
Aa cap =h " Vems " (1/Ka+(0.04in/ (As " Fc perp)) (b3 / b3 ex)) = 0.137 in
Scap =2 Vewwz "h3/ (3 E " Ac b3)+ Vsuws "h/(Gac) + h " Ag cap/ bs = 0.458
in
Asr=h/by (1/ka+ (0.04in/(Ac” Fc perp)) " (b1/ b1 er)) = 0.078 in/kip
ki=1/(2 h3/(3"E A" b?2)+h/ (G ' by)+h Ay /by)=3.823 kips/in
Vasww1 = Ocap ~ K1/ b1 =250 plf
Vsww1 = Ve / 2.0 = 250 plf
Vaswwi / Vewwt = 1.000

PASS - Segment shear capacity exceeds segment unit shear at 5cap
Aar=h /by (1/ka+ (0.04in/(Ac” Fc perp)) " (b2 /b2 err)) = 0.081 in/kip
ka=1/(2 h3/(3"E " As ' b2)+h/ (G ' by)+h Ay /by)=3.614 kips/in
Vdsww2 = Ocap K2 / bo = 245.11 plf
Vsww2 = Ve / 2.0 = 250 plf
Vasww2 | Vsww2 = 0.980

PASS - Segment shear capacity exceeds segment unit shear at dcap
Vi max = 0.6 ~ W = 3.12 kips
Vi = Min(Veww1,Vasww1) ~ D1+ MiN(Vsywa,Vaswwz) ~ b2 + Vswws ~ b3 = 5.154 kips
Vi max ! Vi = 0.605

PASS - Shear capacity for wind load exceeds maximum shear force

h/by=1.586

V=0.6"W =3.12 kips
P = 0 kips = 0 kips
T=V " (ki /sum(ky,kz,ks)) “h /by e - P =1.785 kips
fy =T/ Aen = 238 Ib/in?
F{ =F." Cp  Cwt Cy Cg  C;=1080 Ib/in?
fi/ F¢ = 0.220
PASS - Design tensile stress exceeds maximum applied tensile stress

V=0.6"W =3.12 kips

P=((D+8Sy h)) s/2=0.144 kips

C =V " (ki /sum(kq,kz,ks)) “h /by e + P =1.930 kips
fo=C /A, =184 Ib/in?

Fo'=F: Cp Cumc Ci Crc’ Ci” Cp =281 Ib/in2

f./ F.' = 0.654
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Design bearing compr. stress, bottom plate;

PASS - Design compressive stress exceeds maximum applied compressive stress

Fe_perp' = Fe perp " Cuc " Cie " Ci * Cp = 425 Ib/in?
o/ Fe_perp’ = 0.432

PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 3 and 4
Shear wall aspect ratio;

Load combination 5

Shear force for maximum tension;
Axial force for maximum tension;
Maximum tensile force in chord;
Maximum applied tensile stress;
Design tensile stress;

Load combination 1

Shear force for maximum compression;
Axial force for maximum compression;
Maximum compressive force in chord;
Maximum applied compressive stress;
Design compressive stress;

Design bearing compr. stress, bottom plate;

h/b,=1.644

V=0.6"W =3.12 kips
P = 0 kips = 0 kips
T=V "’ (ko /sum(ky,ko,ks)) “h /by e - P =1.754 kips
fy =T/ Aen = 234 Ib/in?
Fi =F." Cp  Cwt Cy Cgr  C;=1080 Ib/in?
fi/ F{ =0.217
PASS - Design tensile stress exceeds maximum applied tensile stress

V=0.6"W = 3.12 kips
P=((D+Sw h) s/2=0.144 kips

C =V (ky/ sum(ks,kz.ks)) * h /by e + P = 1.898 kips
f,=C /A, = 181 Ib/in

Fe'=Fs Cp Cume Ci Cre’ Ci’ Cp =281 Ibfin2

f,/ Fo = 0.644

PASS - Design compressive stress exceeds maximum applied compressive stress

Fe perp' = Fe perp " Cmc ” Ce " Ci * Cpp = 425 Ib/in?
fo/ Fe_perp' = 0.425

PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Chord capacity for chords 5 and 6
Shear wall aspect ratio;

Load combination 5

Shear force for maximum tension;
Axial force for maximum tension;
Maximum tensile force in chord;
Maximum applied tensile stress;
Design tensile stress;

Load combination 1

Shear force for maximum compression;
Axial force for maximum compression;
Maximum compressive force in chord;
Maximum applied compressive stress;
Design compressive stress;

h/bs=1.586

V=0.6"W =3.12 kips
P = 0 kips = 0 kips
T=V " (ks/sum(ky,kz,ks)) “h/ bz e - P = 1.754 kips
fy =T/ Aen = 234 Ib/in?
F{ =F" Cp  Cwt Cy Cgr  C;=1080 Ib/in?
fi/ F{ =0.217
PASS - Design tensile stress exceeds maximum applied tensile stress

V=0.6"W =3.12 kips
P=(D+Sy h)) " s/2=0.144 kips
C =V " (ks/sum(kq,kz,ks)) “h/bs e + P =1.898 kips
fo=C /A =181 Ib/in?
Fo'=F:; Cp Cmc Ci Crc Ci” Cp =281 Ib/in2
fo/ F¢' = 0.644
PASS - Design compressive stress exceeds maximum applied compressive stress
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Design bearing compr. stress, bottom plate;

Fec perp' = Fc_perp " Cmc " Cie  Ci * Cp = 425 Ibfin?
fe ! Fe perp = 0.425

PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Collector capacity

-0.3

Maximum shear force on wall;
Maximum force in collector;
Maximum applied tensile stress;
Design tensile stress;

Maximum applied compressive stress;
Column stability factor;
Design compressive stress;

Collector axial force diagram (kips)

0.3

-0.2

Vinax = Viy_max = 3.12 Kips
Poor = 0.313 kips
fi = Poon / (2 x As) = 30 Ib/in?
Fi=F ' Cp ' Cw Cu Cr  Ci=1080 Ib/in?
fi/ F{' = 0.028
PASS - Design tensile stress exceeds maximum applied tensile stress
fo = Peoi / (2 x As) = 30 Ib/in?
Cp=1.00
Fe'=F:" Cp ' Cumc Ctc ' Crc ' Ci” Cp = 2116 Ib/in?
f./F' =0.014

PASS - Design compressive stress exceeds maximum applied compressive stress

Hold down force
Chord 1;
Chord 2;
Chord 3;
Chord 4;
Chord 5;
Chord 6;

Wind load deflection
Design shear force;
Deflection limit;

Segment 1

Induced unit shear;

Anchor tension force;

Chord compression force;
Vertical elongation at anchor;
Vertical compression at chord;

T4 =1.785 kips
T, =1.785 kips
T3 =1.754 kips
T4 =1.754 kips
Ts = 1.754 kips
Te = 1.754 kips

VSW = sterv ! W = 3.12 k|pS
Ay alow= D /400 = 0.333 in

Vsw = Vaw ~ (K1 / sum(kq,ko,k3)) / by = 152.23 Ib/ft
Ts = max(0 kips,vsw " h " b1/ by _e) = 1.785 kips
Cs = max(0 kips,vsw “h " b1/ by _er) = 1.785 Kips
Ar=T5/ks=0.071in

Ac=0.04in" Cs/ (Ae’ Fc_perp) =0.016 in
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Total vertical deflection;
Segment 1 deflection — Eqn. 4.3-1;

Segment 2

Induced unit shear;

Anchor tension force;

Chord compression force;

Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;

Segment 2 deflection — Eqn. 4.3-1;

Segment 3

Induced unit shear;

Anchor tension force;

Chord compression force;

Vertical elongation at anchor;
Vertical compression at chord;
Total vertical deflection;

Segment 3 deflection — Eqn. 4.3-1;

Ay = (AT + Ac) ! (b1 / b1_eff) =0.092 in
Ssww1 =2 Vaw h3/ (3" E"Ac " by)+ Vs, h/(Ga)+h A/ b;=0.293in
6sww1 / Aw_allow =0.879

PASS - Shear wall deflection is less than deflection limit

Vsw = Vsw (Ko / sum(kq,kz,k3)) / by = 149.25 [b/ft
Ts = max(0 Kips,vsw " h " b2/ by o) = 1.754 Kips
Cs = max(0 kips,vsw “h " b2/ by o) = 1.754 Kips
Ar=Ts/ka=0.070 in
Ac=0.04in"Cs/(Ac " Fc perp) =0.016 in
Aa = (At + Ac) " (b2 / by e) = 0.091 in
Ssww2 =2 Vaw 3/ (3 E"As ' by)+ Vs, h/(Ga)*+h A;/by;=0.293 in
Ssww2 | Aw_aliow = 0.881
PASS - Shear wall deflection is less than deflection limit

Vsw = Vaw ~ (K3 / sum(kq,ko,k3)) / by = 149.57 Ib/ft
Ts = max(0 kips,vsw " h " b3/ bz e) = 1.754 kips
Cs = max(0 kips,Vsw “h " b3/ b er) = 1.754 Kips
Ar=Ts/ka=0.070in
Ac=0.04in"Cs/ (As’ Fc_perp) =0.016 in
As = (At + Ac) " (b3 / b3 e) = 0.091 in
Sswwz =2 Vsw h3/ (3 E " As ' bg)+Vsy h/(Ga)+h Ayl bs=0.288in
Sswws | Aw_aliow = 0.863
PASS - Shear wall deflection is less than deflection limit
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SOUTH INTERIOR SHEAR WALL DESIGN (NDS)
In accordance with NDS2018 and SDPWS2021 allowable stress design and the segmented shear wall method

Tedds calculation version 1.2.10

Panel details

gypsum wallboard sheathing on both sides

Panel height; h=11.1ft

Panel length; b=15ft

Total area of wall; A=h"b=166.5 ft?

D+L +S

VIV Y VY Y VY YTV Yy

Ll

s1

- 112
Q
-0

1 2

Q
=

1.967 Kips |
1.967 kips

Panel construction

Nominal stud size; 2" x 4"
Dressed stud size; 1.5" x 3.5"
Cross-sectional area of studs; As =5.25in?
Stud spacing; s=16in
Nominal end post size; 2x2"x4"
Dressed end post size; 2x15"x3.5"
Cross-sectional area of end posts; A:=10.51in2
Hole diameter; Dia=1in

Net cross-sectional area of end posts; Aen =7.51in?
Nominal collector size; 2x2"x4"
Dressed collector size; 2x15"x3.5"
Service condition; Dry
Temperature; 100 degF or less
Anchor location; Inside face
Anchor offset; €anchor = 0N

Vertical anchor stiffness; ka = 25000 Ib/in
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From NDS Supplement Table 4A - Reference design values for visually graded dimension lumber (2" - 4" thick)

Species, grade and size classification; Spruce-Pine-Fir, no.2 grade, 2" & wider
Specific gravity; G=042

Tension parallel to grain; F: = 450 Ib/in?

Compression parallel to grain; Fc = 1150 Ib/in2

Compression perpendicular to grain; Fe perp = 425 Ib/in?

Modulus of elasticity; E = 1400000 Ib/in2

Minimum modulus of elasticity; Emin = 510000 Ib/in?

Sheathing details

Sheathing material; 1/2" gypsum wallboard with blocking
Fastener type; 5d wallboard nails at 7"centers

From SDPWS Table 4.3C Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Gypsum and Portland Cement
Plaster

Nominal unit shear capacity; Vn1 = 250 Ib/ft

Apparent shear wall shear stiffness; Ga1 = 6.5 kips/in

Sheathing details
Sheathing material; 1/2" gypsum wallboard with blocking
Fastener type; 5d wallboard nails at 7"centers

From SDPWS Table 4.3C Nominal Unit Shear Capacities for Wood-Frame Shear Walls - Gypsum and Portland Cement
Plaster

Nominal unit shear capacity; Vo = 250 Ib/ft

Apparent shear wall shear stiffness; G,2 = 6.5 Kips/in

Combined unit shear capacities (cl. 4.3.5.4.1)

Combined apparent shear wall shear stiffness; Gac = Gat1 + G2 = 13 kips/in
Minimum shear capacity to stiffness ratio; Kmin = Min(vp1 / Ga1, Va2 / Ga2) = 0.003
Combined nominal unit shear capacity; Vine = Knnin ~ Gac = 500 Ib/ft

Combined nominal unit shear capacity for seismic design

Vsc = Vne = 500 Ib/ft
Combined nominal unit shear capacity for wind design

Ve = Vne = 500 Ib/ft

Loading details

Dead load acting on top of panel; D = 50 Ib/ft
Roof live load acting on top of panel; L, = 50 Ib/ft
Snow load acting on top of panel; S =60 Ib/ft
Self weight of panel; Swt = 15 Ib/ft2
In plane wind load acting at head of panel; W = 4320 Ibs
Wind load serviceability factor; fwserv = 0.60

From IBC 2018 cl.1605.3.1 Basic load combinations

Load combination no.1; D + 0.6W

Load combination no.2; D+ 0.7E

Load combination no.3; D + 0.45W + 0.75L¢ + 0.75(L, or S or R)
Load combination no.4; D + 0.525E + 0.75L; + 0.75S

Load combination no.5; 0.6D + 0.6W
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Load combination no.6; 0.6D + 0.7E
Adjustment factors
Load duration factor — Table 2.3.2; Cp=1.60
Size factor for tension — Table 4A; Cr=1.50
Size factor for compression — Table 4A, Cr.=1.15
Wet service factor for tension — Table 4A; Cwt = 1.00
Wet service factor for compression — Table 4A; Cme =1.00
Wet service factor for modulus of elasticity — Table 4A
Cve =1.00
Temperature factor for tension — Table 2.3.3; Cy=1.00
Temperature factor for compression — Table 2.3.3
Ci. =1.00
Temperature factor for modulus of elasticity — Table 2.3.3
Ci =1.00
Incising factor — cl.4.3.8; Ci=1.00
Buckling stiffness factor — cl.4.4.2; Cy=1.00
Bearing area factor - cl. 3.10.4; Cp=1.0
Adjusted modulus of elasticity; Emin' = Emin " Cume " Cie “ C; “ C1 = 510000 psi
Critical buckling design value; Fee = 0.822 x Eqin' / (h / d)? = 289 psi
Reference compression design value; F*=F;. Cp Cwmc Ci Crc Ci=2116 psi
For sawn lumber; c=0.8
Column stability factor — eqn.3.7-1; Co=(1+(Fee/F))/@xc)=V([(1+ (Feg!F)/ (2xc)2-(Fe!/F)/c)=
0.13
From SDPWS Table 4.3.3 Maximum Shear Wall Aspect Ratios
Maximum shear wall aspect ratio; 2
Shear wall length; b=15ft
Shear wall aspect ratio; h/b=0.74
Segmented shear wall capacity
Maximum shear force under wind loading; Vi max = 0.6 ~ W = 2.592 kips
Shear capacity for wind loading; Vw = Vue " b /2.0 =3.75 kips

Vi max ! Viw = 0.691
PASS - Shear capacity for wind load exceeds maximum shear force

Chord capacity for chords 1 and 2

Shear wall aspect ratio; h/b=0.74

Effective length for chord forces; bef = b -3 /2 " bendpost - €anchor = 14.63 ft

Load combination 5

Shear force for maximum tension; V=0.6"W =2.592 kips

Axial force for maximum tension; P =0 kips = 0 kips

Maximum tensile force in chord; T=V " h/be-P =1.967 kips

Maximum applied tensile stress; fi=T/ Acn = 262 Ib/in?

Design tensile stress; F'=F, " Cp Cm Ci Cg C;=1080 Ib/in?
fi/ F¢ = 0.243

PASS - Design tensile stress exceeds maximum applied tensile stress
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Load combination 1

Shear force for maximum compression; V=0.6"W =2.592 kips

Axial force for maximum compression; P=((D+Su h)) s/2=0.144 kips

Maximum compressive force in chord; C =V "h/bes+ P =2.112 Kips

Maximum applied compressive stress; f.=C /A =201 Ib/in?

Design compressive stress; F'=F. Cp Cmc Ci Cr ' C;i Cp=281Ib/in?
f./F.' =0.716

PASS - Design compressive stress exceeds maximum applied compressive stress
Design bearing compr. stress, bottom plate; Fec perp' = Fc perp " Cme " Cie  Ci * Cp = 425 Ibfin?
fo ! Fe perp = 0.473
PASS - Design bearing compressive stress exceeds maximum applied bearing compressive stress

Hold down force

Chord 1; T4 =1.967 Kips

Chord 2; T, = 1.967 kips

Wind load deflection

Design shear force; Visw = fwserv ~ W = 2.592 kips

Deflection limit; Ay _alow=h /400 =0.333 in

Induced unit shear; Vsw = Vsw / b =172.8 Ib/ft

Anchor tension force; Ts = max(0 kips,Vsw “h " b/ beg) = 1.967 kips
Chord compression force; Cs = max(0 kips,vsw " h " b/ be) = 1.967 kips
Vertical elongation at anchor; Ar=Ts/ ks =0.079 in

Vertical compression at chord; Ac=0.04in"Cs/ (Ac " Fc perp) =0.018 in
Total vertical deflection; Aa = (At + Ac) " (b / begr) = 0.099 in

Shear wall deflection — Eqn. 4.3-1; Ssww =2 Vsw h3/ (3 E " Ae b))+ Vs h/(Ga)*+h A/ b=0.229 in

— Aw_allow = 0.688
PASS - Shear wall deflection is less than deflection limit
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STUD WALL DESIGN

WOOD MEMBER ANALYSIS & DESIGN (NDS 2018)

In accordance with the ANSI/AF&PA NDS 2018 using the LRFD method

Tedds calculation version 2.2.22

Tedds calculation version 1.0.38

ANALYSIS
Geometry
Geometry (ft) - Spruce-Pine-Fir(2" && wider(No.2)) - 2"x6"
13
‘»—»X
Span Length (ft) Section Start Support End Support
1 11 2"x6" Pinned Roller Pin X

2"x6": Area 8 in2, Inertia Major 21 in*, Inertia Minor 2 in*, Shear area parallel to Minor 7 in2, Shear area parallel
to Major 7 in?

Spruce-Pine-Fir(2" && wider(No.2)): Density 29.1 Ibm/ft3, Youngs 1400 ksi, Shear 87 ksi, Thermal 0 °C"!

Loading
Self weight included
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Dead - Loading (kips)

¢

X

Snow - Loading (kips)

¥

=X
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Wind - Loading (kips/ft,kips)

0.03| €

0.03 =X

Roof Live - Loading (kips)

©
=)

55

> X
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Load combination factors

. . © (=4
Load combination i 2 ‘% = -og-
cg 14
1.2D + 1.6Lr + 0.5W (Strength) 1.20 | 1.20 0.50 | 1.60
1.0D + 1.0Lr + 0.5W (Service) 1.00 | 1.00 0.50 | 1.00
1.2D + 1.0S + 0.5W (Strength) 1.20 | 1.20 | 1.00 | 0.50
1.0D + 0.7S + 0.5W (Service) 1.00 | 1.00 | 1.00 | 0.70
0.9D + 1.0W (Strength) 0.90 | 0.90 1.00
0.6D + 0.6W (Service) 0.60 | 0.60 0.60
Member Loads
Member Load case Load Type Orientation | Description
Column Dead Point load Globalz 0.8 kips at 11 ft
Column Snow Point load Globalz 0.6 kips at 11 ft
Column Wind Point load Globalz 0.6 kips at 11 ft
Column Wind uDL GlobalX 0.03 kips/ft
Column Roof Live Point load Globalz 0.6 kips at 11 ft
Results
Forces

Strength combinations - Moment envelope (kip_ft)

£
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Strength combinations - Shear envelope (kips)

02

02/

Service combinations - Deflection envelope (in)

13

0.2

Column - Span 1

Member details
Service condition; Dry
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Sawn lumber section details
Number of sections in member;
Nominal breadth of sections;
Breadth of sections;

Nominal depth of sections;
Depth of sections;

Material;

DEE

55"

Span details
Bearing length;

Consider Combination 5 - 0.9D + 1.0W (Strength)

Adjustment factors - Table 4.3.1

Size factor for bending - Table 4A;
Size factor for compression - Table 4A,;
Repetitive member factor - Table 4.3.9;
Reference compression design value;
Adjusted modulus of elasticity;

Critical buckling design value;

Column stability factor - eq.3.7-1

Format conversion factor for bending - Table 2.3.5;
Format conversion factor for shear - Table 2.3.5;
Format conversion factor for comp. - Table 2.3.5;
Format conv.factor for perp.comp. - Table 2.3.5;
Form.conv.factor for mod.of elasticity - Table 2.3.5;
Resistance factor for bending - Table 2.3.6;
Resistance factor for shear - Table 2.3.6;
Resistance factor for compression - Table 2.3.6;
Resistance factor for mod.of elasticity - Table 2.3.6;
Time effect factor - Table N.3;

N=1

Bnom =2 in
b=1.5in

dnom = 6in

d=5.5in

Spruce-Pine-Fir, 2" && wider, No.2 grade

2"x6" sawn lumber section
Cross-sectional area, A, 8.25 in?

Section modulus, S, 7.6 in3

Section modulus, S, 2.1 in3

Second moment of area, |, 20.8 in*
Second moment of area, Iy, 1.5in*

Radius of gyration, r,, 1.588 in

Radius of gyration, r,, 0.433in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, Fb, 875 psi

Shear parallel to grain, F,, 135 psi
Compression parallel to grain, F_, 1150 psi
Compression perpendicular to grain, F,
Tension parallel to grain, F, 450 psi
Modulus of elasticity, E, 1400000 psi
Minimum modulus of elasticity, E_; , 510000 psi
Density, p, 29.098 Ibm/ft3

Specific gravity, G, 0.42

425 psi

c_perp’

L,=4in

Crp=1.3

Cre=1.1

C.=1.15

Fe'=Fo ' Cre Kre o A = 2732 Ibfin2
Emin' = Emin* Keg * ¢s = 762960 Ib/in2

Foe = 0.822 " Emin' / (Lo / d)2 = 1089 Ib/in?

Cp=(1+ (Fee/Fe)) /1.6 -N(((1 + (Fee / Fs*)) / 1.6)2 - (Fee / Fo?) 1 0.8) = 0.358

Kep = 2.54
Kr, = 2.88
Keo = 2.4

Kee porp = 1.67
Kee = 1.76

¢ = 0.85

¢, =0.75

.= 0.9

¢ = 0.85
%=1
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Check design at start of span

Compression members - General - cl.3.6
Design axial compression force;

Design compression parallel to grain - Table 4.3.1;
Actual compression parallel to grain;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

P=13371b
Fo'=F. Cr. " Cp Ko ¢c A =979 Ib/in2
f.=P /(b d) =162 Ib/in?
f./F.' =0.165
PASS - Design compression stress exceeds actual compression stress

V,=1651b
Fux =Fy Kr " ¢y A =292 Ib/in?
fux=3 " V¢/(2 b d)=30Ib/in?
fux/ Fyux' =0.103
PASS - Design shear stress exceeds actual shear stress

R =165 Ib
Fe_perpx’ = Fe_perp * Kec_perp * 0 = 639 Ib/in?
fo perox = Re/ (b " Lp) = 28 Ib/in2

fe perpx | Fe_perpx = 0.043

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Check design 5ft 6in along span

Compression members - General - cl.3.6
Design axial compression force;

Design compression parallel to grain - Table 4.3.1;
Actual compression parallel to grain;

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - €q.3.3-2;

Combined bending and axial loading - cl.3.9
Critical buckling design value in x-axis;
Critical buckling design value in y-axis;

P=1328Ib
Fo'=F. Crc " Cp Kge ¢ A =979 Ib/in?
fo=P /(b d) =161 Ib/in?
fo/ F¢' =0.164
PASS - Design compression stress exceeds actual compression stress

My = 454 |b_ft
Fox =Fb " Cr " Cr " Krp " ¢ " A = 2824 Ib/in2
fox = My / S =720 Ib/in?
fox / Fox' =0.255
PASS - Design bending stress exceeds actual bending stress

Fee1 = 0.822 " Epin' / (Lox / d)2 = 1089 Ib/in2
Feeo = 0.822 * Eqn' = 627153 Ib/in?

Bending and compression check - egs.3.9-3 and 3.9-4

max((fe / F&')? + fox / (Fox' " (1 - (fo / Feg1))), (fe / Fee2)) = 0.326; < 1.0

PASS - Combined bending and compressive stresses are within permissible limits

Check design at end of span

Compression members - General - cl.3.6
Design axial compression force;

P=1320Ib
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Design compression parallel to grain - Table 4.3.1; F¢'=F; Crc " Cp " Kgc " ¢~ A =979 Ib/in2
Actual compression parallel to grain; f.=P /(b d) =160 Ib/in2
fo/ F¢'=0.163
PASS - Design compression stress exceeds actual compression stress

Bending members - Shear - cl.3.4

Design shear force; V,=1651b
Design shear stress - Table 4.3.1; Fux = Fy Key " ¢y " L =292 Ibfin?
Actual shear stress - eq.3.4-2; fux=3"Vi/(2 b’ d)=30 Ib/in?

fux ! Fyx' =0.103
PASS - Design shear stress exceeds actual shear stress

Design for bearing - cl.3.10

Design perpendicular compression; R, =165 Ib
Design bearing stress - Table 4.3.1; Fe perpx = Fe pep * Kre_perp ~ §c = 639 Ib/in?
Actual bearing stress; fe perpx = Re/ (b 7 Lp) = 28 Ib/in?

fC_perp,x / FC_perp,x' =0.043
PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Consider Combination 2 - 1.0D + 1.0Lr + 0.5W (Service)

Check design 5ft 6in along span

Bending members - Deflection - cl.3.5
Instantaneous deflection; Sy = 0.174 in
Allowable deflection; Sy Allowable = Lm1_s1 /250 = 0.528 in
Jx | 3x Allowale = 0.33
PASS - Allowable deflection exceeds instantaneous deflection
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TOP PLATE DESIGN

WOOD MEMBER DESIGN (NDS 2018)
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Design summary

Overall design utilisation; 0.967

Overall design status; PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in2 1504 1455 0.967 PASS
Shear stress Ib/in? 155 150 0.966 PASS
Bearing stress Ib/in2 425 100 0.235 PASS

Design section 1
User note: Check beam at mid-span

Member details
Service condition; Dry
Load duration - Table 2.3.2; Two months

Sawn lumber section details

Number of sections in member; N=2
Nominal breadth of sections; bnom =2 in
Breadth of sections; b=1.5in
Nominal depth of sections; dnom =6 in
Depth of sections; d=5.5in
Material; Spruce-Pine-Fir, 2" && wider, No.2 grade
fe—1.5"—>
o 2/2"x6" sawn lumber sections
A Cross-sectional area, A, 16.5 in?
Section modulus, S, 15.1in®
Section modulus, Sy, 8.3in3
Second moment of area, |, 41.6 in*
Second moment of area, Iy, 12.4 in*
Radius of gyration, r,, 1.588 in
Radius of gyration, T 0.866 in
o Spruce-Pine-Fir, 2" & wider, No.2 grade
0 Bending, F,, 875 psi
Shear parallel to grain, F, 135 psi
Compression parallel to grain, F, 1150 psi
Compression perpendicular to grain, Fuem, 425 psi
Tension parallel to grain, F, 450 psi
Modulus of elasticity, E, 1400000 psi
Minimum modulus of elasticity, E . , 510000 psi
v Density, p, 29.098 Ibm/ft®
Specific gravity, G, 0.42
3n
Span details
Unbraced length - Major axis; Ly=1.333 ft
Effective bending length - Major axis; Lex=1.63 Li+3 "N "b=2.923ft

Column buckling length - Major axis; Lpx = Ly =1.333 ft
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Unbraced length - Minor axis;
Effective bending length - Minor axis;
Column buckling length - Minor axis;
Bearing length;

Analysis results

Design bending moment - Minor axis;

Design shear force - Minor axis;

Design perpendicular compression - Minor axis;

Adjustment factors - Table 4.3.1
Load duration factor - Table 2.3.2;
Size factor for bending - Table 4A;
Flat use factor - Table 4A;

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - eq.3.4-2;

Design for bearing - ¢l.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

L,=1.333 ft
Ley=1.63"L,+3"d=3.548 ft
Lpy =L, =1.333 t

L,=4in

M, = 1000 Ib_ft
V, = 1650 Ib
Ry =2200 Ib
Cp=1.15

CFb =13
Cn=1.15

M, =1000 Ib_ft

Foy' =Fo " Cp " Crp " Cru = 1504 Ib/in?
foy = My / Sy = 1455 Ib/in2
foy / Foy' = 0.967
PASS - Design bending stress exceeds actual bending stress

V, = 1650 Ib
Fv,y| = Fv ! CD =155 |b/|l’]2
f,y=3"V,/(2 N’b"d)=150 b/in?

PASS - Design shear stress exceeds actual shear stress

R, = 2200 Ib
Fe perpy = Fc_perp = 425 Ib/in2
f_perpy = Ry / (d " Lp) = 100 Ib/in?
fe perpy ! Fe perpy = 0.235

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain
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DORMER JOIST DESIGN

WOOD MEMBER ANALYSIS & DESIGN (NDS 2018)
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

ANALYSIS
Tedds calculation version 1.0.37
Geometry
Geometry (ft) - Spruce-Pine-Fir(2" && wider(No.2)) - 2"x10"
Z
a7 1 AN
Span Length (ft) Section Start Support End Support

1 16 2"x10" Pinned Roller Pin X

2"x10": Area 14 in?, Inertia Major 99 in4, Inertia Minor 3 in*, Shear area parallel to Minor 12 in2, Shear area
parallel to Major 12 in2

Spruce-Pine-Fir(2" && wider(No.2)): Density 29.1 Ibm/ft3, Youngs 1400 ksi, Shear 87 ksi, Thermal 0 °C"!
Loading
Self weight included

Dead - Loading (kips/ft)

S S
o o
% » X Y

Z
Snow - Loading (kips/ft)
[s0] (50
e Q
o o
» X
v "
Z

Load combination factors

=
(=2}
‘S o 3
Load combination 2 P 2
w = (7]
]
»n
1.0D + 1.0S (Strength) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Dead ubDL Globalz 0.01 kips/ft
Beam Snow ubDL Globalz 0.03 Kips/ft
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Results
Forces
Strength combinations - Moment envelope (kip_ft)
—
Strength combinations - Shear envelope (kips)
0.3 :
0.3
Strength combinations - Deflection envelope (in)
0.4

Beam - Span 1
Member details
Service condition; Dry
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=1
Nominal breadth of sections; brom =2 in
Breadth of sections; b=1.5in
Nominal depth of sections; dnom =10in
Depth of sections; d=9.25in

Material;

Spruce-Pine-Fir, 2" && wider, No.2 grade
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9.25"

Span details
Bearing length;

RN

2"x10" sawn lumber section
Cross-sectional area, A, 13.875 in?
Section modulus, S, 21.4 in3

Section modulus, Sy, 3.5in3

Second moment of area, I,, 98.9 in*
Second moment of area, Iy, 2.6in*

Radius of gyration, I 2.67 in

Radius of gyration, fy 0.433in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F,, 875 psi

Shear parallel to grain, F, 135 psi
Compression parallel to grain, F, 1150 psi
Compression perpendicular to grain, F,
Tension parallel to grain, F, 450 psi
Modulus of elasticity, E, 1400000 psi
Minimum modulus of elasticity, E .., 510000 psi

425 psi

c_perp’

Density, p, 29.098 Ibm/ft®

Specific gravity, G, 0.42

L,=2in

Consider Combination 1 - 1.0D + 1.0S (Strength)

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2;

Size factor for bending - Table 4A;
Repetitive member factor - Table 4.3.9;
Depth-to-breadth ratio;

Slenderness ratio - €q.3.3-5;

Reference bending design value;
Adjusted modulus of elasticity;

Critical buckling design value - cl.3.3.3.8;
Beam stability factor - eq.3.3-6

Time dependent deformation factor - cl.3.

Check design at start of span

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

Cp=1.15

Cro=1.1

C.=1.15

nom / Brom = 5.00

Rg = V(Ley " d/b?) = 20.874
Fo*=Fp  Cp  Cg, " C,=1273 Ib/in?
Emin' = Emin = 510000 Ib/in?

Foe = 1.2 " Emin' / Rg? = 1405 Ib/in?

C.= [1+ (FbE / Fb*)] /1.9 - \/[([1 + (FbE / Fb*)] / 19)2 - (FbE / Fb*) / 0.95]=0.854
5.2; Ke=1.5

V,=3181b
Fuvx =F, " Cp =155 Ib/in?
fux=3 " Vx/(2 b’ d)=34Ib/in?
fux/ Fux' = 0.222
PASS - Design shear stress exceeds actual shear stress

Ry=3181b
Fe_perpx’ = Fo_perp = 425 Ib/in?
o perpx = Rx / (b " Ly) = 106 Ib/in?
fe perpx ! Fe_perpx = 0.250
PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain
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Check design 8ft along span
Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Check design at end of span
Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - ¢cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

Check design 8ft along span
Bending members - Deflection - cl.3.5
Instantaneous deflection;

Final deflection;

Allowable deflection;

My = 1274 Ib_ft
Fox =F, Cp’ CL Cg ' C;=1087 Ib/in?
fox = My / Sx =715 Ibfin?
fox / Fox = 0.657
PASS - Design bending stress exceeds actual bending stress

Vy=3181b
Fux' =F, " Cp =155 Ib/in2
fux =3 Vi/(2 b’ d)=34Ib/in?
fux/ Fux' = 0.222
PASS - Design shear stress exceeds actual shear stress

Ry =318 Ib

Fe perpx = Fe_perp = 425 Ib/in?
fo_perpx = Re/ (b " Lp) = 106 Ib/in?
fe perox ! Fe_perpx' = 0.250

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

8¢ =0.439 in
B Final = Ker * 8¢ = 0.658 in
Sy Allowable = Lm1_s1 /250 = 0.768 in
S Final / Ox Allowable = 0.857
PASS - Allowable deflection exceeds final deflection
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NORTH COVERED PATIO JOIST

WOOD MEMBER ANALYSIS & DESIGN (NDS 2018)
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.25

Beam span 1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in? 1263 930 0.736 PASS
Shear stress Ib/in? 155 60 0.389 PASS
Bearing stress Ib/in2 425 221 0.520 PASS
Deflection in 0.588 0.573 0.975 PASS
Beam span 2 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in2 1263 334 0.264 PASS
Shear stress Ib/in? 155 31 0.200 PASS
Bearing stress Ib/in2 425 221 0.520 PASS
Deflection in 0.325 0.241 0.742 PASS
ANALYSIS
Tedds calculation version 1.0.38
Geometry
Geometry (ft) - Spruce-Pine-Fir(2" && wider(No.2)) - 2"x8"
Z
4 11.75 2 325
A 1 ot 2
Span Length (ft) Section Start Support End Support
1 11.75 2"x8" Pinned Roller Pin X
2 3.25 2"x8" Roller Pin X Free
2"x8": Area 11 in2, Inertia Major 48 in*, Inertia Minor 2 in4, Shear area parallel to Minor 9 in2, Shear area parallel
to Major 9 in?
Spruce-Pine-Fir(2" && wider(No.2)): Density 29.1 Ibm/ft3, Youngs 1400 ksi, Shear 87 ksi, Thermal 0 °C-!
Loading
Self weight included
Dead - Loading (kips/ft)
[s2] 0 m [s2]
= Qe Q =
o o O o
Z
Snow - Loading (kips/ft)
< < < <
= ] =
o o O o
» X

<
<4
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Load combination factors
E
Load combination S P 2
w o 7]
']
(7]
1.0D + 1.0S (Strength) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Dead uDL Globalz 0.03 kips/ft
Beam Snow uDL Globalz 0.04 kips/ft
Results
Reactions

Load case: Self Weight

Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
1 0 0.012 0
2 0 0.021 0
Load case: Dead
Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
1 0 0.146 0
2 0 0.259 0
Load case: Snow
Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
1 0 0.217 0
2 0 0.383 0
Load combination: 1.0D + 1.0S (Strength)
Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
1 0 0.375 0
2 0 0.663 0
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Forces
Strength combinations - Moment envelope (kip_ft)
-0.4”
L
Strength combinations - Shear envelope (kips)
0.4
02
04
Strength combinations - Deflection envelope (in)
-0.2
0.4
Beam - Span 1
Member details
Service condition; Dry
Sawn lumber section details
Number of sections in member; N=1
Nominal breadth of sections; Brom =2 in
Breadth of sections; b=1.5in
Nominal depth of sections; dnom = 8in
Depth of sections; d=7.25in

Material;

Spruce-Pine-Fir, 2" && wider, No.2 grade
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le—1.5"—p]

7.25"

Span details
Bearing length;

Consider Combination 1 - 1.0D + 1.0S (Strength)

Adjustment factors - Table 4.3.1

Two months load duration factor - Table 2.3.2;
Size factor for bending - Table 4A;

Repetitive member factor - Table 4.3.9;
Depth-to-breadth ratio;

Slenderness ratio - €q.3.3-5;

Reference bending design value;

Adjusted modulus of elasticity;

Critical buckling design value - cl.3.3.3.8;
Beam stability factor - eq.3.3-6

Time dependent deformation factor - ¢l.3.5.2;

Check design at start of span

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

2"x8" sawn lumber section
Cross-sectional area, A, 10.875 in?
Section modulus, S, 13.1in3

Section modulus, Sy, 2.7in®

Second moment of area, I, 47.6 in*
Second moment of area, Iy, 2in*

Radius of gyration, r, 2.093 in

Radius of gyration, r,, 0.433in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F, 875 psi

Shear parallel to grain, F, 135 psi
Compression parallel to grain, F_, 1150 psi

Compression perpendicular to grain, Fc,perp’ 425 psi
Tension parallel to grain, F, 450 psi

Modulus of elasticity, E, 1400000 psi

Minimum modulus of elasticity, E ., 510000 psi

Density, p, 29.098 lom/ft3
Specific gravity, G, 0.42

L,=2in

Cp=1.15

Crp = 1.2

C.=1.15

dnom / Brom = 4.00

Rs = V(Ley  d / b?) = 17.950
Fo*=Fp Cp Cgp " C;=1389 Ib/in2
Emin' = Emin = 510000 |b/in2

Foe = 1.2 " Emin' / Re? = 1900 Ib/in?

C. = [1 + (FbE / Fb*)] /1.9- \/[([1 + (FbE / Fb*)] / 19)2 - (FbE / Fb*) / 095] =0.91

Ker=1.5

V, =375 Ib
Fux =F, " Cp = 155 Ib/in2

fox =3 Vi/ (2 b d)=52Ibfin2
fox/ Fyx = 0.334

PASS - Design shear stress exceeds actual shear stress

Ry=3751b

Fe perpx = Fe_perp = 425 Ib/in?

o perpx = Ry / (b " Ly) = 125 Ib/in2
fe perpx | Fe perpx = 0.294

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain
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Check design 5ft 5.106in along span

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Check design at end of span

Bending members - Flexure - ¢l.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - ¢l.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

Check design 5ft 8.463in along span

Bending members - Deflection - cl.3.5

Instantaneous deflection;
Final deflection;
Allowable deflection;

Beam - Span 2

Member details
Service condition;

Sawn lumber section details
Number of sections in member;
Nominal breadth of sections;
Breadth of sections;

Nominal depth of sections;

M, =1018 Ib_ft
Fox =F, Cp’ CL Cg ' C;=1263 Ib/in?
fox = My / Sx =930 Ib/in?
fox / Fox = 0.736
PASS - Design bending stress exceeds actual bending stress

M, = 365 Ib_ft
Fox =F, Cp’ CL Cg ' C;=1263 Ib/in?
fox = My / Sy = 334 Ib/in?
fox / Fox = 0.264
PASS - Design bending stress exceeds actual bending stress

V,=4381b
Fux = Fy " Cp = 155 Ib/in2
fux=3 " Vx/(2 b d)=60 Ib/in?
fux/ Fyx =0.389
PASS - Design shear stress exceeds actual shear stress

R« =663 Ib

Fe perpx = Fe_perp = 425 Ib/in?
fo_perpx = Ry / (b " Lp) = 221 Ibfin?
fe perpx ! Fe_perpx = 0.520

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

8¢ =0.3821in
Sx Final = Kor " 8¢ = 0.573 in
Sy Allowable = Lm1_s1 / 240 = 0.588 in
Oy Final / Ox Allowable = 0.975
PASS - Allowable deflection exceeds final deflection

Dry

N=1

brom =2 in
b=1.5in
dnom = 81N
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Depth of sections;
Material;

le—1.5"—»]

7.25"

Span details
Bearing length;

Consider Combination 1 - 1.0D + 1.0S (Strength)

Adjustment factors - Table 4.3.1

Two months load duration factor - Table 2.3.2;
Size factor for bending - Table 4A;

Repetitive member factor - Table 4.3.9;
Depth-to-breadth ratio;

Slenderness ratio - €q.3.3-5;

Reference bending design value;

Adjusted modulus of elasticity;

Critical buckling design value - cl.3.3.3.8;
Beam stability factor - eq.3.3-6

Check design at start of span

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

d=7.25in
Spruce-Pine-Fir, 2" && wider, No.2 grade

2"x8" sawn lumber section
Cross-sectional area, A, 10.875 in?
Section modulus, S, 13.1in3

Section modulus, Sy, 2.7in3

Second moment of area, |, 47.6 in*
Second moment of area, |, 2 in*

Radius of gyration, r, 2.093 in

Radius of gyration, Ty 0.433in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F, 875 psi

Shear parallel to grain, F, 135 psi
Compression parallel to grain, F_, 1150 psi

Compression perpendicular to grain, Fuerp, 425 psi
Tension parallel to grain, Ft, 450 psi

Modulus of elasticity, E, 1400000 psi

Minimum modulus of elasticity, E_; , 510000 psi

Density, p, 29.098 lbm/ft®
Specific gravity, G, 0.42

L,=2in

Cp=1.15

Crp=1.2

C,=1.15

dnom / Brom = 4.00

Rg = V(Ley " d/b2) = 17.950
Fo*=Fy, " Cp’ Cr " C, = 1389 Ib/in2
Emin' = Emin = 510000 Ib/in2

Foe = 1.2 " Emin' / Rg2 = 1900 Ib/in2

CL=[1+ (Foe/Fp)]/ 1.9 -N[([1 + (Foe / Fo*)] / 1.9)2 - (Foe / Fp*) / 0.95] = 0.91

M, = 365 Ib_ft
Fox' =Fo ' Cp  CL’ Crp * C, = 1263 Ib/in?
fox = My / Sy = 334 Ib/in2

fox / Foy' = 0.264

PASS - Design bending stress exceeds actual bending stress

Vy=2251b

Fux'=F, " Cp =155 Ib/in2

fux =3 " Vx/(2 b’ d)=31Ib/in?
fux ! Fux' =0.200
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PASS - Design shear stress exceeds actual shear stress

Design for bearing - cl.3.10

Design perpendicular compression; R, =663 Ib
Design bearing stress - Table 4.3.1; Fe perpx = Fe_perp = 425 Ib/in?
Actual bearing stress; fe perpx = Rx/ (b " Lp) = 221 Ib/in?

fC_Pel'p,X / Fc_perp,x' =0.520
PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Check design at end of span
Bending members - Deflection - cl.3.5
Instantaneous deflection; 5y = 0.241 in
Allowable deflection; Sy Allowable = Lm1_s2/ 120 = 0.325 in
Oy | 8x Allowable = 0.742
PASS - Allowable deflection exceeds instantaneous deflection




N

209 SE DOUGLAS

816.444.3144
WWW.LEOK.COM

LEE’S SUMMIT, MO 64063

Made by: ACO/RAH

Date: 08/13/2025

Job No. 24-11

Revision:

Date:

Sheet No. 84

Project Name: Bailey Farms Clubhouse

RIDGE BEAM DESIGN

WOOD MEMBER ANALYSIS & DESIGN (NDS 2018)

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Tedds calculation version 1.0.37

ANALYSIS
Geometry
Geometry (ft) - Spruce-Pine-Fir(2" && wider(No.2)) - 3/2"x14"
Z
a7 1 AN
Span Length (ft) Section Start Support End Support
1 12 3/2"x14" Pinned Roller Pin X

3/2"x14": Area 60 in2, Inertia Major 872 in*, Inertia Minor 101 in*, Shear area parallel to Minor 50 in2, Shear area
parallel to Major 50 in2

Spruce-Pine-Fir(2" && wider(No.2)): Density 29.1 Ibm/ft3, Youngs 1400 ksi, Shear 87 ksi, Thermal 0 °C"!

Loading

Self weight included

Dead - Loading (kips/ft)

e =
o =)
- *

4
Snow - Loading (kips/ft)
& &
o [}
» X
v -
Z

Load combination factors

=
=)
I o ® 2
Load combination = ® o3
- a n
1]
]
1.0D + 1.0S (Strength) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Dead uDL Globalz 0.16 kips/ft
Beam Snow ubDL Globalz 0.32 kips/ft
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Results
Forces
Strength combinations - Moment envelope (kip_ft)
——
Strength combinations - Shear envelope (kips)

Beam - Span 1

Member details

Service condition; Dry

Load duration - Table 2.3.2; Ten years

Sawn lumber section details

Number of sections in member; N=3

Nominal breadth of sections; Bnom =2 in

Breadth of sections; b=15in

Nominal depth of sections; dhom =14 in

Depth of sections; d=13.25in

Material; Spruce-Pine-Fir, 2" && wider, No.2 grade

15 e

3/2"x14" sawn lumber sections
Cross-sectional area, A, 59.625 in?
Section modulus, S, 131.7 in®

Section modulus, Sy, 447 ind

Second moment of area, |, 872.3 in*
Second moment of area, Iy, 100.6 in*
Radius of gyration, r, 3.825 in

Radius of gyration, Ty 1.299 in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F,, 875 psi

Shear parallel to grain, F, 135 psi
Compression parallel to grain, F, 1150 psi
Compression perpendicular to grain, F,
Tension parallel to grain, F,, 450 psi
Modulus of elasticity, E, 1400000 psi
Minimum modulus of elasticity, E_; , 510000 psi
A Density, p, 29.098 lbm/ft®

Specific gravity, G, 0.42
45—

13.25"

425 psi

c_perp’
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Span details

Bearing length;

Consider Combination 1 - 1.0D + 1.0S (Strength)

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2;

Size factor for bending - Table 4A;
Repetitive member factor - Table 4.3.9;
Depth-to-breadth ratio;

Slenderness ratio - €q.3.3-5;

Reference bending design value;
Adjusted modulus of elasticity;

Critical buckling design value - cl.3.3.3.8;
Beam stability factor - eq.3.3-6

Time dependent deformation factor - ¢l.3.5.2;

Check design at start of span

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

L,=2in

Co=1.15

Cr, = 0.9

C.=1.15

Anom / (N " brom) = 2.33

Rg =V(Ley "d/ (N " b)?) =8.787
Fo*=Fp " Cp Cgp  C, = 1041 Ib/in?
Emin' = Emin = 510000 Ib/in2

Foe = 1.2 " Emin' / Rg2 = 7927 Ib/in2

C.=[1+(Fee/Fpx)]/1.9- \/[([1 + (Fpe / Fp¥)]/ 19)2 - (Foe / Fp*) 1 0.95] = 0.993
Ke=1.5

Vy =2952 Ib
Fux' =F, Cp =155 Ib/in?
fux=3 " Vx/ (2" N’ b’ d)=74Ib/in?
fux/ Fux' = 0.478
PASS - Design shear stress exceeds actual shear stress

Ry = 2952 Ib

Fe perpx’ = Fo_perp = 425 Ib/in?

fo perox = Rx/ (N " b " Lp) = 328 Ib/in2
Te perpx | Fe_perpx = 0.772

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Check design 6ft along span
Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Check design 6ft along span

Bending members - Deflection - cl.3.5
Instantaneous deflection;

Final deflection;

Allowable deflection;

M, = 8857 Ib_ft
Fox =F, Cp’ CL Cg ' C;=1034 Ib/in?
fox = My / Sy = 807 Ib/in?
fox / Fox' = 0.781
PASS - Design bending stress exceeds actual bending stress

84 =0.212in

Sx Final = Ker “ 8x = 0.319 in

S Alowable = Lmi o1 / 250 = 0.576 in
Sx,Final / Ox Allowable = 0.553




Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11
209 SE DOUGLAS
LEE’S SUMMIT, MO 64063 Revision: Date: Sheet No. 87
816.444.3144
WWW.LEOK.COM Project Name: Bailey Farms Clubhouse

PASS - Allowable deflection exceeds final deflection
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Revision:

Date:
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Project Name: Bailey Farms Clubhouse

HEADER DESIGN

TYPICAL HEADER DESIGN (< 4'-0")
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Tedds calculation version 1.0.37

ANALYSIS
Geometry
Geometry (ft) - Spruce-Pine-Fir(2" && wider(No.2)) - 2/2"x8"
A
1 2
. 4
a7 1 ey
Span Length (ft) Section Start Support End Support
1 4 2/2"x8" Pinned Roller Pin X
2/2"x8": Area 22 in?, Inertia Major 95 in*, Inertia Minor 16 in*, Shear area parallel to Minor 18 in2, Shear area
parallel to Major 18 in2
Spruce-Pine-Fir(2" && wider(No.2)): Density 29.1 Ibm/ft3, Youngs 1400 ksi, Shear 87 ksi, Thermal 0 °C-!
Loading
Self weight included
Dead - Loading (kips/ft)
[o] o2
@ i
o o
i Y
A
Snow - Loading (kips/ft)
N~ N~
0 0
o o
»- X

<
<

Load combination factors

=
(=2}
.q_, o ;
Load combination = P 2
w = 7]
']
(7]
1.0D + 1.0S (Strength) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Dead uDL Globalz 0.38 kips/ft
Beam Snow uDL Globalz 0.57 kips/ft
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Results
Forces
Strength combinations - Moment envelope (kip_ft)
19
Strength combinations - Shear envelope (kips)
19
19
Strength combinations - Deflection envelope (in)
0.1

Beam - Span 1
Member details
Service condition; Dry
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=2
Nominal breadth of sections; bpom =2 in
Breadth of sections; b=15in
Nominal depth of sections; dnom = 8in
Depth of sections; d=7.25in

Material, Spruce-Pine-Fir, 2" && wider, No.2 grade




209 SE DOUGLAS

LEE’S SUMMIT, MO 64063
816.444.3144
WWW.LEOK.COM

Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11

Revision: Date: Sheet No. 90

Project Name: Bailey Farms Clubhouse

f«—1.5"—p

»
gl

7.25"

Span details
Bearing length;

Consider Combination 1 - 1.0D + 1.0S (Strength)

Adjustment factors - Table 4.3.1
Load duration factor - Table 2.3.2;

Size factor for bending - Table 4A;
Repetitive member factor - Table 4.3.9;
Depth-to-breadth ratio;

Slenderness ratio - €q.3.3-5;

Reference bending design value;
Adjusted modulus of elasticity;

Critical buckling design value - cl.3.3.3.8;
Beam stability factor - eq.3.3-6

Time dependent deformation factor - ¢l.3.5.2;

Check design at start of span

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

2/2"x8" sawn lumber sections
Cross-sectional area, A, 21.75 in?

Section modulus, S, 26.3 in®

Section modulus, Sy, 10.9 in®

Second moment of area, |,, 95.3 in*
Second moment of area, |, 16.3 in*
Radius of gyration, Io 2.093in

Radius of gyration, Ty 0.866 in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F,, 875 psi

Shear parallel to grain, F,, 135 psi
Compression parallel to grain, F_, 1150 psi
Compression perpendicular to grain, F
Tension parallel to grain, F, 450 psi
Modulus of elasticity, E, 1400000 psi
Minimum modulus of elasticity, E_, , 510000 psi
Density, p, 29.098 Ibm/ft3

Specific gravity, G, 0.42

425 psi

c_perp’

L,=2in

Cp=1.15

Crp=1.2

C., =115

drom / (N ” brom) = 2.00

Re = V(Ley "d/ (N b)?) = 8.975
Fo*=Fp " Cp’ Cr,  Cr=1389 Ib/in?
Emin' = Emin = 510000 Ib/in2

Foe = 1.2 " Emin' / Rg? = 7598 Ib/in?

C.=[1+(Fee/Fpx)]/1.9- \/[([1 + (Fee / Fp¥)]/ 19)2 - (Foe / Fp*) 1 0.95] = 0.989
Ke=1.5

Vy =1909 Ib
Fux' =F, Cp =155 Ib/in?
fux=3 " Vx/ (2" N’ b’ d)=132Ib/in?
fux/ Fyx' =0.848
PASS - Design shear stress exceeds actual shear stress

Re=1909 Ib
Fe perpx = Fo_perp = 425 Ib/in?

fo perox = Rx/ (N " b " L) = 318 Ib/in2
fe perpx ! Fe perpx = 0.749

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain
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Check design 2ft along span
Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Check design at end of span
Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - ¢cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

Check design 2ft along span
Bending members - Deflection - cl.3.5
Instantaneous deflection;

Final deflection;

Allowable deflection;

My =1909 Ib_ft
Fox =F, Cp’ CL Cg ' C;=1373 Ib/in?
fox = My / Sy = 872 Ibfin?
fox / Fox = 0.635
PASS - Design bending stress exceeds actual bending stress

V. =1909 Ib
Fux' =F, Cp =155 Ib/in?
fux=3 " Vx/ (2" N’'b’d)=132Ib/in?
fux/ Fux' = 0.848
PASS - Design shear stress exceeds actual shear stress

Ry = 1909 Ib

Fe perpx = Fe_perp = 425 Ib/in?

fo perpx = Re/ (N " b " Ly) = 318 Ib/in2
fe perox ! Fe_perpx' = 0.749

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

8¢ =0.056 in
By Final = Ker * 8¢ = 0.083 in
By Allowable = Lm1_s1 /240 = 0.2 in
S Final / Ox Allowable = 0.417
PASS - Allowable deflection exceeds final deflection
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7'-0" HEADER DESIGN

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Tedds calculation version 1.0.37

ANALYSIS
Geometry
Geometry (ft) - Spruce-Pine-Fir(2" && wider(No.2)) - 3/2"x8"
z
1
1ox 7
A7 1
Span | Length (ft) Section Start Support End Support

1 7 3/2"x8" Pinned Roller Pin X

3/2"x8": Area 33 in2, Inertia Major 143 in*, Inertia Minor 55 in4, Shear area parallel to Minor 27 in2, Shear area
parallel to Major 27 in?

Spruce-Pine-Fir(2" && wider(No.2)): Density 29.1 Ibm/ft3, Youngs 1400 ksi, Shear 87 ksi, Thermal 0 °C-!

Loading

Self weight included

Dead - Loading (kips/ft)

[s2] [s2]
N N
o o
fo
A
Snow - Loading (kips/ft)
wn w0
~ ~
o o
> X

<
<

Load combination factors

E
(=2}
.q_, b o] ;
Load combination S P 2
w = 7]
/]
(7]
1.0D + 1.0S (Strength) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Dead ubDL Globalz 0.23 Kips/ft
Beam Snow uDL Globalz 0.45 kips/ft
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Results
Forces
Strength combinations - Moment envelope (kip_ft)
42
Strength combinations - Shear envelope (kips)
2.4
2.4
Strength combinations - Deflection envelope (in)
0.2

Beam - Span 1
Member details
Service condition; Dry
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=3
Nominal breadth of sections; bpom =2 in
Breadth of sections; b=15in
Nominal depth of sections; dnom = 8in
Depth of sections; d=7.25in

Material, Spruce-Pine-Fir, 2" && wider, No.2 grade
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15

3/2"x8" sawn lumber sections

»l
gl

Cross-sectional area, A, 32.625 in?
Section modulus, S,, 39.4 in®

Section modulus, Sy, 24.5in3

Second moment of area, |, 142.9 in*
Second moment of area, Iy, 55.1in*
Radius of gyration, r,, 2.093 in

Radius of gyration, Ty 1.299 in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F, 875 psi

Shear parallel to grain, F, 135 psi
Compression parallel to grain, F_, 1150 psi
Compression perpendicular to grain, F
Tension parallel to grain, F, 450 psi
Modulus of elasticity, E, 1400000 psi
Minimum modulus of elasticity, E_; , 510000 psi
v Density, p, 29.098 Ibm/ft?

Specific gravity, G, 0.42

7.25"

425 psi

c_perp’

L
Span details
Bearing length; L,=2in
Consider Combination 1 - 1.0D + 1.0S (Strength)
Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2; Cp=1.15

Size factor for bending - Table 4A; Crp=1.2

Repetitive member factor - Table 4.3.9; C,=1.15

Depth-to-breadth ratio; dnom / (N ” bpom) = 1.33
Slenderness ratio - €q.3.3-5; Rs = \/(Le,y "d/ (N’ b)?) =5.983
Reference bending design value; Fo*=Fp Cp Cg, " C,=1389 Ib/in?
Adjusted modulus of elasticity; Emin' = Emin = 510000 Ib/in2

Critical buckling design value - cl.3.3.3.8; Fee = 1.2 " Emin' / Rg2 = 17096 Ib/in?

Beam stability factor - eq.3.3-6

CL=[1+ (Foe/Fp")]/1.9-[([1 + (Foe/ Fp")] / 1.9)2 - (Fpe / Fo*) / 0.95] = 0.996
Time dependent deformation factor - ¢l.3.5.2; Ke=1.5
Check design at start of span

Bending members - Shear - cl.3.4

Design shear force; V, = 2386 Ib
Design shear stress - Table 4.3.1; Fvx =F, Cp =155 Ib/in?
Actual shear stress - eq.3.4-2; fux=3 " Vx/ (2" N’"b’d)=110 Ib/in?

fux !/ Fyux' = 0.706
PASS - Design shear stress exceeds actual shear stress

Design for bearing - cl.3.10

Design perpendicular compression; Ry =2386 Ib
Design bearing stress - Table 4.3.1; Fe perpx = Fe_perp = 425 Ib/in?
Actual bearing stress; fo perpx = R</ (N " b " Ly) = 265 Ibfin?

Te perpx / Fe perpx' = 0.624
PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain
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Check design 3ft 6in along span

Bending members - Flexure - cl.3.3

Design bending moment; My = 4175 |b_ft

Design bending stress - Table 4.3.1; Fox =F, Cp " CL Cg ' C;=1383 Ib/in?

Actual bending stress - €q.3.3-2; fox = My / Sx = 1271 Ib/in?

fb,x/ Fb’xl =0.919
PASS - Design bending stress exceeds actual bending stress

Check design 3ft 6in along span

Bending members - Deflection - cl.3.5

Instantaneous deflection; Oy =0.205in
Final deflection; Sx Final = Kor “ 0x = 0.308 in
Allowable deflection; Sy Allowable = Lm1_s1/240 =0.35in

6x,FinaI / 6x,AIIowabIe =0.879
PASS - Allowable deflection exceeds final deflection
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12'-6" HEADER DESIGN

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

ANALYSIS
Tedds calculation version 1.0.37
Geometry
Geometry (ft) - Microllam(2.0E LVL) - 3/1.75"x11.875"
z
1
. 125 2
AT 1 4o
Span | Length (ft) Section Start Support End Support
1 12.5 3/1.75"x11.875" Pinned Roller Pin X

3/1.75"x11.875": Area 62 in2, Inertia Major 733 in4, Inertia Minor 143 in4, Shear area parallel to Minor 52 in2,
Shear area parallel to Major 52 in?

Microllam(2.0E LVL): Density 42 Ibm/ft3, Youngs 2000 ksi, Shear 125 ksi, Thermal 0 °C-"

Loading
Self weight included

Dead - Loading (kips/ft)

<] o]

« il

o o
; > X "
Z

Snow - Loading (kips/ft)
5 5
=} =)

<
R

Load combination factors

=
o
_— e | B | 3
Load combination = o 2
w o (7]
[<}]
]
1.0D + 1.0S (Strength) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Dead uDL Globalz 0.38 kips/ft
Beam Snow uDL Globalz 0.57 kips/ft
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Results
Forces
Strength combinations - Moment envelope (kip_ft)
189
Strength combinations - Shear envelope (kips)
6.1 :
6.1
Strength combinations - Deflection envelope (in)
0.4

Beam - Span 1
Member details
Service condition; Dry
Load duration - Table 2.3.2; Ten years
Composite section details
Number of sawn lumber sections in member; N=3
Breadth of sections; b=1.75in
Depth of sections; d=11.875in

Material; Microllam, 2.0E LVL grade
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—»| 1.75" |&

11.875"

le—5.25"—»|

Span details
Bearing length;

Consider Combination 1 - 1.0D + 1.0S (Strength)

Adjustment factors - Table 8.3.1

Load duration factor - Table 2.3.2;
Repetitive member factor - Table 8.3.7;
Depth-to-breadth ratio;

Slenderness ratio - €q.3.3-5;

Reference bending design value;
Adjusted modulus of elasticity;

Critical buckling design value - cl.3.3.3.8;
Beam stability factor - eq.3.3-6

Volume factor maj.axis bending - Code evaluation;
Time dependent deformation factor - ¢l.3.5.2;

Check design at start of span

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 8.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 8.3.1;
Actual bearing stress;

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

3/1.75"x11.875" composite sections

Cross-sectional area, A, 62.344 in2

Section modulus, S, 123.4 in3

Section modulus, Sy, 54.6 in3

Second moment of area, IX, 7326 in*

Second moment of area, |, 143.2 in*

Radius of gyration, o 3.428 in

Radius of gyration, T 1.516in

Microllam, x, 2.0E LVL grade

Bending about x-x axis, F,,, 2600 psi

Bending about y-y axis, Fby, 2690 psi

Shear parallel to grain, bending about x-x axis, F,,, 285 psi
Shear parallel to grain, bending about y-y axis, FW, 190 psi
Compression parallel to grain, Fc, 2510 psi

Compression perpendicular to grain, FC_perva 750 psi
Compression perpendicular to grain, FUSW 680 psi
Tension parallel to grain, F,, 1895 psi

Modulus of elasticity, E, 2000000 psi

Minimum modulus of elasticity, E_, , 1016535 psi

Density, p, 42 lbm/ft3

Lp=2in
Cp=1.15
C,=1.04

d/(N’"b)=2.26

Rg =V(Ley "d/ (N " b)?) = 7.004

Fo* = Fox " Cp” Cuwx ~ Cr = 3114 Ib/in2
Emin' = Emin = 1016535 Ib/in?

Foe = 1.2 " Emin' / Rg? = 24866 Ib/in2

Co=[1+(Fee/Fpx)]/1.9- \/[([1 + (Fee / Fp¥)]/ 19)2 - (Foe / Fp*) 1 0.95] = 0.993

Cvwx =(12iin/ d)°13¢ = 1.001

Ke=1.5
Vy =6051 Ib
FV,)(l = va ’ CD = 328 Ib/|n2

fox=3"Vy /(2" N"b"d)=146 Ib/in?
fux/ Fuxl = 0.444

PASS - Design shear stress exceeds actual shear stress

R, =6051 Ib

Fe perpx = Fe_perpx = 750 Ib/in?
fo_perpx = Re/ (N b " Ly) = 576 Ib/in?
fe_perpx ! Fe_perpx' = 0.768
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Check design 6ft 3in along span
Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 8.3.1;
Actual bending stress - eq.3.3-2;

Check design at end of span
Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 8.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - ¢cl.3.10
Design perpendicular compression;
Design bearing stress - Table 8.3.1;
Actual bearing stress;

Check design 6ft 3in along span
Bending members - Deflection - cl.3.5
Instantaneous deflection;

Final deflection;

Allowable deflection;

M, = 18910 Ib_ft
Fox = Fbx " Cp " CL " Cyx " C, = 3092 Ib/in?
fox = My / Sx = 1839 Ib/in?
fox / Fox = 0.595
PASS - Design bending stress exceeds actual bending stress

Vy =6051 Ib
Fux' = Fu ~Cp = 328 Ib/in?
fux=3 " Vx/ (2" N’'b’d)=146 Ib/in?
fux/ Fux' = 0.444
PASS - Design shear stress exceeds actual shear stress

Ry = 6051 Ib

Fe perpx = Fe_perpx = 750 Ib/in?
fo_perpx = Re/ (N " b * Ly) = 576 Ib/in?
fe perox ! Fe perpx' = 0.768

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

8¢ =0.398 in
By Final = Ker * 8 = 0.597 in
By Allowable = Lm1_s1 / 240 = 0.625 in
S Final / Ox Allowable = 0.955
PASS - Allowable deflection exceeds final deflection
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HEADER AT DORMER WINDOWS

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

ANALYSIS
Tedds calculation version 1.0.37
Geometry
Geometry (ft) - Spruce-Pine-Fir(2" && wider(No.2)) - 3/2"x4"
Z
1 2
T » X 35
A7 1 FAS
Span Length (ft) Section Start Support End Support
1 3.5 3/2"x4" Pinned Roller Pin X
3/2"x4": Area 16 in2, Inertia Major 16 in*, Inertia Minor 27 in4, Shear area parallel to Minor 13 in2, Shear area
parallel to Major 13 in2
Spruce-Pine-Fir(2" && wider(No.2)): Density 29.1 Ibm/ft3, Youngs 1400 ksi, Shear 87 ksi, Thermal 0 °C-!
Loading
Self weight included
Dead - Loading (kips/ft)
S S
Y »X Y
K &
v
Z
Snow - Loading (kips/ft)
@ ™
o o
» X
v -
Z

Load combination factors

=
o
Load combination S 3 2
w o 7]
[<}]
(7]
1.0D + 1.0S (Strength) 1.00 | 1.00 | 1.00
Member Loads
Member Load case Load Type Orientation | Description
Beam Dead uDL Globalz 0.1 kips/ft
Beam Snow uDL Globalz 0.3 kips/ft
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Results
Forces
Strength combinations - Moment envelope (kip_ft)
——
Strength combinations - Shear envelope (kips)
0.7
-0.7
Strength combinations - Deflection envelope (in)
0.1

Beam - Span 1
Member details
Service condition; Dry
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=3
Nominal breadth of sections; bnom =2 in
Breadth of sections; b=15in
Nominal depth of sections; dnom =4 in
Depth of sections; d=3.5in

Material; Spruce-Pine-Fir, 2" && wider, No.2 grade
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3/2"x4" sawn lumber sections

- Cross-sectional area, A, 15.75 in?
Section modulus, S, 9.2 in®
Section modulus, Sy, 11.8in?
Second moment of area, |, 16.1 in*
Second moment of area, |, 26.6 in*
Radius of gyration, r, 1.01in
Radius of gyration, fy 1.299 in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F,, 875 psi
Shear parallel to grain, F, 135 psi
Compression parallel to grain, F_, 1150 psi
Compression perpendicular to grain, F,
Tension parallel to grain, F, 450 psi
Modulus of elasticity, E, 1400000 psi
Minimum modulus of elasticity, E_, , 510000 psi
Density, p, 29.098 lbm/ft®
Specific gravity, G, 0.42

»

3.5"

425 psi

c_perp’

l¢
I

x
IS
v

Span details
Bearing length; L,=2in

Consider Combination 1 - 1.0D + 1.0S (Strength)

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2; Cp=1.15
Size factor for bending - Table 4A; Crp=15
Repetitive member factor - Table 4.3.9; C.=1.15
Time dependent deformation factor - ¢l.3.5.2; Ke=1.5

Check design at start of span

Bending members - Shear - cl.3.4

Design shear force; V,=7061b
Design shear stress - Table 4.3.1; Fux' =F, " Cp =155 Ib/in?
Actual shear stress - eq.3.4-2; fux=3"Vi/ (2 N b’ d)=67 Ib/in

fux/ Fyx' = 0.433
PASS - Design shear stress exceeds actual shear stress

Design for bearing - ¢l.3.10

Design perpendicular compression; Ry, =706 Ib
Design bearing stress - Table 4.3.1; Fe perpx = Fe_perp = 425 Ib/in?
Actual bearing stress; fo perpx = R</ (N " b " Ly) = 78 Ib/in?

fcﬁperp,x / Fcﬁperp,x' =0.184
PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Check design 1ft 9in along span

Bending members - Flexure - cl.3.3

Design bending moment; My = 617 Ib_ft
Design bending stress - Table 4.3.1; Fox =Fp, " Cp’ Cpg, ~ C; =1736 Ib/in?
Actual bending stress - q.3.3-2; fox = My / Sy = 806 Ib/in?

fox / Fpx' = 0.465
PASS - Design bending stress exceeds actual bending stress
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Check design at end of span

Bending members - Shear - cl.3.4

Design shear force; V, =706 Ib
Design shear stress - Table 4.3.1; Fvx =F, Cp =155 Ib/in?
Actual shear stress - eq.3.4-2; fux=3 " Vx/ (2" N’ b’ d)=67 Ib/in?

fux/ Fux' = 0.433
PASS - Design shear stress exceeds actual shear stress

Design for bearing - cl.3.10

Design perpendicular compression; R, =706 Ib
Design bearing stress - Table 4.3.1; Fe perpx = Fe_perp = 425 Ib/in?
Actual bearing stress; fe perpx = R</ (N "b " Ly) = 78 Ib/in?

fe perox ! Fe perpx' = 0.184
PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Check design 1ft 9in along span

Bending members - Deflection - cl.3.5

Instantaneous deflection; 55 = 0.067 in
Final deflection; Sx.Final = Ker " 8¢ = 0.1in
Allowable deflection; Sy Allowable = Lmt_s1/240 = 0.175in

6x,FinaI / 6x,AIIowahIe =0.574
PASS - Allowable deflection exceeds final deflection
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COLUMN DESIGN

TYPICAL JACK STUD

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Design summary

Overall design utilisation; 0.765

Overall design status; PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in2 1308 793 0.607 PASS
Shear stress Ib/in2 | 155 27 0.176 PASS
Compressive stress Ib/in2 631 121 0.192 PASS
Bending and axial force 0.765 PASS

Design section 1
User note: Check column at base

Member details
Service condition; Dry
Load duration - Table 2.3.2; Two months

Sawn lumber section details

Number of sections in member; N=2

Nominal breadth of sections; bnom =2 in

Breadth of sections; b=1.5in

Nominal depth of sections; dnom =6 in

Depth of sections; d=5.5in

Material; Spruce-Pine-Fir, 2" && wider, No.2 grade

f«—1.5"—»|

2/2"x6" sawn lumber sections
Cross-sectional area, A, 16.5 in?
Section modulus, S, 15.1in%

Section modulus, Sy, 8.3in3

Second moment of area, |, 41.6 in*
Second moment of area, Iy, 12.4 in*
Radius of gyration, r,, 1.588 in

Radius of gyration, T 0.866 in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F,, 875 psi

Shear parallel to grain, F, 135 psi
Compression parallel to grain, F, 1150 psi

5.5"

Compression perpendicular to grain, Fcipem, 425 psi
Tension parallel to grain, F, 450 psi

Modulus of elasticity, E, 1400000 psi

Minimum modulus of elasticity, E . , 510000 psi

v Density, p, 29.098 Ibm/ft®
Specific gravity, G, 0.42

-

Span details
Unbraced length - Major axis; Ly=111t
Effective bending length - Major axis; Lex=163 Li+3 "N "b=18.68ft
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Column buckling length - Major axis;
Unbraced length - Minor axis;
Bearing length;

Analysis results

Design bending moment - Major axis;
Design shear force - Major axis;
Design axial compression force;

Adjustment factors - Table 4.3.1
Load duration factor - Table 2.3.2;
Size factor for bending - Table 4A;
Size factor for compression - Table 4A;
Reference compression design value;
Adjusted modulus of elasticity;

Critical buckling design value;

Column stability factor - eq.3.7-1

Compression members - General - cl.3.6
Design axial compression force;

Design compression parallel to grain - Table 4.3.1;
Actual compression parallel to grain;

Bending members - Flexure - ¢l.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - €q.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - eq.3.4-2;

Combined bending and axial loading - cl.3.9
Critical buckling design value in x-axis;
Critical buckling design value in y-axis;

Lox=Le= 111t
L,=0ft
L,=4in

My = 1000 Ib_ft
V, =300 Ib

P =2000 Ib
Cb=1.15
CFb= 1.3
CFc= 1.1

Fcr=F¢ " Cp  Cge = 1455 Ib/in?
Emin' = Emin = 510000 Ib/in?
Fee = 0.822 " Enin' / (Lox / d)? = 728 Ib/in?

Co=(1+(Fee/Fe) /1.6 -V((1+ (Fee / Fe*)) / 1.6)2 - (Fee / F¢) 1 0.8) = 0.434

P =2000 Ib
Fo'=F; Cp’ Cgc ' Cp =631 Ib/in?
fe=P /(N b’ d)=121 Ib/in?
fo/F.'=0.192
PASS - Design compression stress exceeds actual compression stress

My = 1000 Ib_ft
Fox = Fb " Cp " Cgp = 1308 Ib/in?
fox = My / S = 793 Ib/in?
fox / Fox' = 0.607
PASS - Design bending stress exceeds actual bending stress

V=300 Ib
Fvx' =F, " Cp =155 Ib/in2
fux=3"Vi/ (2 N b’ d)=27 Ib/in?
fux! Fyx' =0.176
PASS - Design shear stress exceeds actual shear stress

Fee1 =0.822 " Ein' / (Lox / d)? = 728 Ib/in?
Feeo = 0.822 " Epin' = 419220 Ib/in?

Bending and compression check - egs.3.9-3 and 3.9-4

max((fe / Fe'V? + fox / (Fox' " (1 - (fe/ Foen))), (fe/ Fee2)) = 0.765; < 1.0

PASS - Combined bending and compressive stresses are within permissible limits
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(3) 2X6 COLUMN
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Design summary

Overall design utilisation; 0.854

Overall design status; PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in2 | 2065 719 0.348 PASS
Shear stress Ib/in2 216 30 0.140 PASS
Compressive stress Ib/in2 276 174 0.629 PASS
Bending and axial force 0.854 PASS

Design section 1
User note: Check column at base

Member details
Service condition; Dry
Load duration - Table 2.3.2; Ten minutes

Sawn lumber section details

Number of sections in member; N=3

Nominal breadth of sections; bnom =2 in

Breadth of sections; b=1.5in

Nominal depth of sections; dnom =6 in

Depth of sections; d=5.5in

Material; Spruce-Pine-Fir, 2" && wider, No.2 grade

j«—1.5"—»]

3/2"x6" sawn lumber sections

>

Cross-sectional area, A, 24.75 in?

Section modulus, S,, 22.7 in®

Section modulus, Sy, 18.6in®

Second moment of area, |, 62.4 in4
Second moment of area, Iy, 41.8in*
Radius of gyration, r,, 1.588 in

Radius of gyration, fy 1.299 in
Spruce-Pine-Fir, 2" & wider, No.2 grade
Bending, F,, 875 psi

Shear parallel to grain, F , 135 psi
Compression parallel to grain, F_, 1150 psi

5.5"

Compression perpendicular to grain, Fuem, 425 psi
Tension parallel to grain, F, 450 psi

Modulus of elasticity, E, 1400000 psi

Minimum modulus of elasticity, E_, , 510000 psi

v Density, p, 29.098 Ibm/ft®
Specific gravity, G, 0.42

45—
Span details
Unbraced length - Major axis; Ly=111t
Effective bending length - Major axis; Lex=1.63 Li+3 N 'b=19.055ft

Column buckling length - Major axis; Lox=Le =111t
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Unbraced length - Minor axis;
Effective bending length - Minor axis;
Column buckling length - Minor axis;
Bearing length;

Analysis results

Design bending moment - Major axis;
Design shear force - Major axis;
Design axial compression force;

Adjustment factors - Table 4.3.1
Load duration factor - Table 2.3.2;

Size factor for bending - Table 4A;
Size factor for compression - Table 4A;
Repetitive member factor - Table 4.3.9;
Depth-to-breadth ratio;

Slenderness ratio - €q.3.3-5;
Reference bending design value;
Adjusted modulus of elasticity;

Critical buckling design value - cl.3.3.3.8;
Beam stability factor - eq.3.3-6

Column fixing factor for nails - cl.15.3.2;
Reference compression design value;
Adjusted modulus of elasticity;

Critical buckling design value;

Column stability factor - eq.3.7-1

L, =111t

Ley=1.63"L,+3 d=19.305ft
Loy =L, =111t

Ly =4in

My = 1360 Ib_ft
V, =500 Ib
P =4300 Ib

Cpr=1.6
Cro=1.3

Cre=141

C.=1.15

Anom / (N " brom) = 1.00

Rs = V(Ley " d/ (N " b)?) = 7.932
Fo*=Fp, " Cp’ Cr " C,=2093 Ib/in2
Emin' = Emin = 510000 Ib/in?

Foe = 1.2 " Emin' / Rg? = 9727 Ib/in2

CL=[1+ (Foe/Fu)]/ 1.9 - N[([1 + (Foe / Fo*)] / 1.9)2 - (Foe / Fy') / 0.95] = 0.987
Ki=0.6

Fe*=Fs " Cp ' Crc = 2024 Ib/in?

Emin' = Emin = 510000 |b/in?

Foe =0.822 " Enmin' / (Loy / (N " b))? = 487 Ib/in?

Cp=Ki ((1+ (Fee/Fe*)) /1.6 -N((1+ (Fee / Fc*)) / 1.6)2 - (Fee / F¢*) 1 0.8)) = 0.136

Compression members - General - cl.3.6
Design axial compression force;

Design compression parallel to grain - Table 4.3.1;
Actual compression parallel to grain;

Bending members - Flexure - ¢l.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - €q.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

P =4300 Ib
Fe'=F. Cp  Cg ' Cp =276 Ib/in2
f.=P /(N b’ d)=174Ib/in?
f./F.' =0.629
PASS - Design compression stress exceeds actual compression stress

My = 1360 Ib_ft
Fox =Fp " Cp " CL’" Cg, ' C; = 2065 Ib/in?
fox = My / Sx = 719 Ib/in?
fox / Fox' = 0.348
PASS - Design bending stress exceeds actual bending stress

V, =500 Ib

Fux =F, " Cp =216 Ib/in2
f,.x=3"V,/(2" N b ’d)=30Ib/in2
fx/ Fux =0.140
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PASS - Design shear stress exceeds actual shear stress
Combined bending and axial loading - cl.3.9
Critical buckling design value in x-axis; Feer =0.822 " Epyin' / (Lpx / d)? = 728 Ib/in?
Critical buckling design value in y-axis; Fee2 =0.822 " Epin' / (Loy / (N * b))? = 487 Ib/in?

Bending and compression check - eqs.3.9-3 and 3.9-4

max((fe/ F')? + fox / (Fox' " (1 - (fc/ Fee1))), (fe / Foe2)) = 0.854; < 1.0
PASS - Combined bending and compressive stresses are within permissible limits
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STEEL COLUMNS

In accordance with AISC360-16 and the ASD method

N
gl

p

—» «-0.35"

p

A

Column and loading details

Column details
Column section;

Design loading

Required axial strength;
Moment about x axis at end 1;
Moment about x axis at end 2;

Maximum moment about x axis;
Moment about y axis at end 1;
Moment about y axis at end 2;

Maximum moment about y axis;
Maximum shear force parallel to y axis;
Maximum shear force parallel to x axis;

Material details

Steel grade;

Yield strength;

Ultimate strength;

Modulus of elasticity;
Shear modulus of elasticity;

Unbraced lengths

For buckling about x axis;
For buckling about y axis;
For torsional buckling;

HSS 5x5x3/8

P, = 8 kips; (Compression)

My1 = 18.5 kips_ft

My = 0.0 kips_ft

Single curvature bending about x axis
My = max(abs(M1), abs(My,)) = 18.5 kips_ft
My = 0.0 kips_ft

My, = 0.0 kips_ft

M, = max(abs(M,1), abs(M,,)) = 0.0 kips_ft
Vi = 0.0 kips
Vix = 0.0 kips

A500 Gr. B
F, = 46 ksi

F, = 58 ksi

E = 29000 ksi
G = 11200 ksi

L,=132in
L,=132in
L,=132in

Tedds calculation version 1.0.10
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Effective length factors
For buckling about x axis;
For buckling about y axis;
For torsional buckling;

Effective unbraced lengths
For buckling about x axis;
For buckling about y axis;
For torsional buckling;

Section classification

Section classification for local buckling (cl. B4)
Critical flange width;

Critical web width;

Width to thickness ratio of flange (compression);
Width to thickness ratio of web (compression);
Width to thickness ratio of flange (major flexure);
Width to thickness ratio of web (major flexure);
Width to thickness ratio of flange (minor flexure);
Width to thickness ratio of web (minor flexure);

Compression
Limit for nonslender section;

Flexure

Limit for compact flange;
Limit for noncompact flange;
Limit for compact web;

Limit for noncompact web;

Slenderness

Member slenderness
Slenderness ratio about x axis;
Slenderness ratio about y axis;

Second order effects

K. =1.20
K, =1.20
K, =1.00

Lex = Ly x Ky = 158 in
Ley =L, x K, =158 in
Le = L, x K, =132iin

b=b-3xt=3.953in
h=d-3xt=3.953in
Mo=b/t=11.327
d o =h/t=11.327
Mis=b/t=11.327
D s =h/t=11.327
iy =h/t=11.327
d gy =b/t=11.327

A o= 1.40 x V(E / Fy) = 35.152

The section is nonslender in compression

Aot 1= 1.12 x V(E / Fy) = 28.121
M= 1.40 x V(E / F,) = 35.152
Apw £ = 2.42 x V(E / F) = 60.762
Aw 1= 5.70 x V(E / F,) = 143.118

The section is compact in flexure about the major axis

SRy = Loy / 1y = 84.7
SRy =Ly /1y = 84.7

Second order effects for bending about y axis (cl. C2.1b)
Second order effects are already included or do not need to be considered therefore:-

P-5 amplifier;
Required flexural strength (x axis);
Required flexural strength (y axis);

B1X = B1y =1.0
M = Bix x My = 18.5 kips_ft
My = B, x M, = 0.0 kips_ft
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Compressive strength

Flexural buckling about x axis (cl. E3)

Elastic critical buckling stress; Fex =2 " E / (SRy)? = 39.9 ksi
Flexural buckling stress; Fox = (0.658F,/Fey) " Fy = 28.4 ksi
Nominal compressive strength for flexural buckling; Pny = Fex ~ A = 175.4 kips

Flexural buckling about y axis (cl. E3)

Elastic critical buckling stress; Fey = m2 " E/(SRy)? = 39.9 ksi
Flexural buckling stress; Fery = (0.658F,/Fqy) " Fy, = 28.4 ksi
Nominal compressive strength for flexural buckling;  Pny = Feory " A = 175.4 kips

Allowable compressive strength (cl. E1)
Safety factor for compression; Q: =1.67
Allowable compressive strength; Pc = min(Pny, Pry) / Q¢ =;105.1; kips
PASS - The allowable compressive strength exceeds the required compressive strength

Flexural strength about the major axis

Yielding (cl. F7.1)

Nominal flexural strength; Mnx_yia = Mpx = Fy x Z, = 40.6 Kips_ft
Allowable flexural strength about the major axis (cl. F1)

Safety factor for flexure; Qp =1.67

Allowable flexural strength; Mcx = min(Mny_yia) / Qp = 24.331 Kip_ft

PASS - The allowable flexural strength about the major axis exceeds the required flexural strength

Library item - Design flex str ASD x RHSCombined forces

Member utilization (cl. H1.1)
Equation H1-1b; UR = abs(P;) / (2 x Pg) + (Mix / Mex + My / Mg) = 0.798
PASS - The member is adequate for the combined forces
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FOUNDATION DESIGN
FOOTING ANALYSIS
In accordance with ACI318-19 (22)
Tedds calculation version 3.3.07
Summary results
Overall design status; PASS;
Overall design utilisation; 0.877
Description Unit Applied Resisting FoS Result
Uplift verification kips 12.8 Pass
Description Unit Applied Resisting Utilization Result
Soil bearing ksf 1.421 1.62 0.877 Pass
Description Unit Required Provided Utilization Result
Moment, positive, x-direction kip_ft |3.8 340.4 0.011 Pass
Moment, positive, y-direction kip_ft 3.3 340.4 0.010 Pass
Min.area of reinf, bot., x-direction in2 2.333 2.370 Pass
Max.reinf.spacing, bot, x-direction in 18.0 14.5 Pass
Min.area of reinf, bot., y-direction in2 2.333 2.370 Pass
Max.reinf.spacing, bot, y-direction in 18.0 14.5 Pass
Pad footing details
Length of footing; Ly=3ft
Width of footing; L,=3ft
Footing area; A=LyxL, =91t
Depth of footing; h=36in
Depth of soil over footing; hsoi = 0 in

Density of concrete; Yeonc = 150.0 Ib/ft3
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1.421 ksf 1.421 ksf

A\ 4

1.421 ksf 1.421 ksf
Column no.1 details
Length of column; Iy = 3.00 in
Width of column; lys = 5.50 in
position in x-axis; X1 =18.00 in
position in y-axis; y4=18.00 in
Soil properties
Net allowable bearing pressure; Qaiiow_Net = 1.5 ksf; using a soil factor of safety, FSg;, of 3
Density of soil; Ysoil = 120.0 Ib/ft3
Angle of internal friction; ¢, = 30.0 deg
Design base friction angle; Spp = 30.0 deg
Coefficient of base friction; tan(8yp) = 0.577
Dead surcharge load; Fosur = 25 psf
Live surcharge load; Firsur = 100 psf
Self weight; Fswt = h " Yeonc = 450 psf
Column no.1 loads
Dead load in z; Fpz1 = 2.8 kips
Snow load in z; Fsz1 = 4.2 kips
Wind load in z; Fwz1 = 4.2 kips

Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.0D (0.485)

1.0D + 1.0S (0.773)

1.0D + 0.6W (0.658)

1.0D + 0.75L + 0.75S + 0.45W (0.877)
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0.6D + 0.6W (0.464)

Combination 12 results: 1.0D + 0.75L + 0.75S + 0.45W

Forces on footing
Force in z-axis;

Moments on footing
Moment in x-axis, about x is O;

Moment in y-axis, about y is 0;

Uplift verification
Vertical force;

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis;
Eccentricity of base reaction in y-axis;

Pad base pressures

Minimum base pressure;
Maximum base pressure;

Allowable bearing capacity
Allowable bearing capacity;

FOOTING DESIGN
In accordance with ACI318-19 (22)

Material details
Compressive strength of concrete;
Yield strength of reinforcement;

Compression-controlled strain limit (21.2.2);

Cover to top of footing;
Cover to side of footing;
Cover to bottom of footing;
Concrete type;

Concrete modification factor;

Fgz = YD A (stt + FDsur) +y A Fleu t YD ! (FDz1 -l Iy1 " hsoit © 'Ysoil) +vs !
FSZ1 + yw " Fwz1 =12.8 klpS

Max =70 " (A" (Fswt + Fosur) "L/ 2) + v " A " Frsur "L/ 2+ vp " (((Fpzt = Ix1 " lyg
" Nsoit " Yso)) “X1) *¥s “ (Fsz1 " X1) +yw " (Fwzr “ X1) = 19.2 kip_ft
Mgy =70 " (A" (Fswt + Fosur) "Ly /2) + v A" Frsur "Ly /2 + v " (((Fpzt - Ix1 " lys
"Nsoit " Yso)) Y1) *¥s “ (Fsz1 Y1) +yw " (Fwzr " y1) = 19.2 kip_ft

Fg, = 12.79 kips
PASS - Footing is not subject to uplift

edx=de/Fdz-Lx/2=0in
eay=Mgy /Fez-L,/2=0in

G1=Fa (1-6 g/ Lx-6 e /Ly)/ (Lx’ Ly)=1.421 ksf
G2=Fa (1-6 g/ L+ 6 eq/L)/ (L' L,) = 1.421 ksf
Gs=Fa (146 ew/Le-6" eq/L,)/ (L' Ly)=1.421 ksf
Ge=Fa (1+6 eg/La+6 eg/L,)/ (L L,)=1.421ksf
Qmin = MiN(q+,02,93,04) = 1.421 ksf

Qmax = Max(qs,92,93,04) = 1.421 ksf

Qallow = Jallow_Net + ((h + hsoil) ’ Ysoil) / Fssoil =1.62 ksf
Qmax / Qaliow = 0.877
PASS - Allowable bearing capacity exceeds design base pressure

Tedds calculation version 3.3.07

f'. = 4000 psi
f, = 60000 psi
&y = 0.00200
Cnom t = 31N
Cnom s = 3 iN
Cnom_b = 3 iN
Normal weight
A =1.00
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Column type; Concrete

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.4D (0.004)

1.2D + 1.0L + 1.6S (0.009)

1.2D + 1.6S + 0.5W (0.011)

1.2D + 1.0L + 0.5S + 1.0W (0.009)
0.9D + 1.0W (0.006)

Combination 9 results: 1.2D + 1.6S + 0.5W

Forces on footing
Ultimate force in z-axis; Fuiz=v A" (Fswt+ Fosur) * b " (Foz1 = Ix1 “ly1 "ot “Vso) +¥s “ Fsz1 +yw ’
Fwz1 = 17.3 Kips

Moments on footing

Ultimate moment in x—axis, abOUt X iS O; MUX =7Yp ’ (A ’ (stt + FDsur) ’ LX / 2) + Yb ’ (((FDZ1 - |x1 ’ |y1 ’ hsoil ’ Ysoil)) ’ X1) + Ys
’ (FSZ1 ! X1) + Yw ! (FWZ1 ! X1) =26.0 klp_ﬁ
Ultimate moment in y-axis, about y is 0; Muy =y " (A" (Fswt + Fosur) "Ly /2) + 1 " (((Foz1 = Ix1 " ly1 " hsail " Vsoit)) " Y1) *+ v

"(Fsz1 " Y1) + 7w~ (Fwzr " y1) = 26.0 kip_ft

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; e =My /Fu-Ly/2=0in
Eccentricity of base reaction in y-axis; ey =My /F,-L,/2=0in

Pad base pressures

Qui=Fi " (1-6"ew/Li-6"ey/Ly)/ (L "Ly)=1.923 ksf
Qu=Fu (1-6"ex/L+6 ey/Ly)/ (L "Ly)=1.923 ksf
Qu=Fu " (1+6 ew/L-6"ey/L))/ (L "Ly)=1.923 ksf
Qu=Fu (1+6 ex/L+6 ey/L)/ (L Ly)=1.923 ksf
Minimum ultimate base pressure; Qumin = MiN(Qu1,9u2,9u3,qua) = 1.923 ksf
Maximum ultimate base pressure; Qumax = Max(qu1,quz,qus,qua) = 1.923 ksf

Shear diagram, x axis (kips)

61
61
Moment diagram, x axis (kip_ft)
3.8
0 |

4.6
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Moment design, x direction, positive moment

Ultimate bending moment; My x.max = 3-84 kip_ft
Tension reinforcement provided; 3 No.8 bottom bars (14.5 in c/c)
Area of tension reinforcement provided; Asxbot.prov = 2.37 in?
Minimum area of reinforcement (8.6.1.1); Asmin =0.0018 "L, " h =2.333 in?
PASS - Area of reinforcement provided exceeds minimum
Maximum spacing of reinforcement (8.7.2.2); Smax = Min(2 " h, 18 in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
Depth to tension reinforcement; d =h - Crom_b - Oxbot / 2 = 32.500 in
Depth of compression block; a = Ascpotprov  fy/(0.85 " f¢ " L)) =1.162in
Neutral axis factor; B1=0.85
Depth to neutral axis; c=al/ps =1.367in
Strain in tensile reinforcement; £ =0.003 "d/c-0.003 =0.06834
Minimum tensile strain(8.3.3.1); €min = &y + 0.003 = 0.00500
PASS - Tensile strain exceeds minimum required
Nominal moment capacity; My = Asxbotprov ~ Ty (d -a/ 2) = 378.242 kip_ft
Flexural strength reduction factor; ¢ = min(max(0.65 + 0.25 " (g - &) / (0.003), 0.65), 0.9) = 0.900
Design moment capacity; oM, = ¢ " My, = 340.417 kip_ft

Mu,x,max / ¢Mn =0.011
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design, x direction
One-way shear design does not apply. Shear failure plane fall outside extents of foundation.

Shear diagram, y axis (kips)
6.1

000l ‘ 0

| I

-6.1

Moment diagram, y axis (kip_ft)

3.3
0 ‘ 0
46
Moment design, y direction, positive moment
Ultimate bending moment; Muy.max = 3.278 Kip_ft
Tension reinforcement provided; 3 No.8 bottom bars (14.5 in c/c)
Area of tension reinforcement provided; Asy bot.prov = 2.37 in?

Minimum area of reinforcement (8.6.1.1); As.min =0.0018 "L, " h =2.333 in?
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Maximum spacing of reinforcement (8.7.2.2);

Depth to tension reinforcement;
Depth of compression block;
Neutral axis factor;

Depth to neutral axis;

Strain in tensile reinforcement;
Minimum tensile strain(8.3.3.1);

Nominal moment capacity;

Flexural strength reduction factor;
Design moment capacity;

One-way shear design, y direction

PASS - Area of reinforcement provided exceeds minimum
Smax = Min(2 " h, 18 in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
d = h - Crom_b = Pxbot =~ Pybot / 2 = 31.500 in
a = Asypotprov  fy/(0.85 " f¢ " Ly) =1.162in
B1=0.85
c=alp; =1.367in
£ =0.003 "d/c-0.003 =0.06614
€min = &y + 0.003 = 0.00500
PASS - Tensile strain exceeds minimum required
My, = Agybotprov ~ fy “(d -a/2) = 366.392 kip_ft
¢r = min(max(0.65 + 0.25 " (g; - &y) / (0.003), 0.65), 0.9) = 0.900
oM, = ¢ " M,, = 329.752 kip_ft
Muy.max / $M; = 0.010
PASS - Design moment capacity exceeds ultimate moment load

One-way shear design does not apply. Shear failure plane fall outside extents of foundation.

Two-way shear design at column 1

Two-way shear design does not apply. Shear perimeter falls outside extents of foundation.

€
il

3 No.8 bottom bars (14.5 in c/c)
3 No.8 top bars (14.5 in c/c)

v

7

£

3 No.8 bottom b

ars (14.5 in c/c)

3 No.8 top bars (14.5 in c/c)
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FOOTING ANALYSIS
In accordance with ACI318-19 (22)

Tedds calculation version 3.3.07

Summary results

Overall design status; PASS;
Overall design utilisation; 0.792
Description Unit Applied Resisting FoS Result
Uplift verification kips 1.9 Pass
Description Unit Applied Resisting Utilization Result
Soil bearing ksf 1.283 1.62 0.792 Pass
Strip footing details - considering a one meter strip
Length of footing; Ly=1ft
Width of footing; L, =151t
Footing area; A=LyxL, =151t
Depth of footing; h=236in
Depth of soil over footing; hsoi = 0in
Density of concrete; Yeonc = 150.0 Ib/ft3
1
A
z
A
A A »
Ty
1.283 ksf 1.283 ksf

Wall no.1 details

Width of wall; lyy=6in

position in y-axis; y1=9in

Soil properties

Net allowable bearing pressure; Qaiiow_Net = 1.5 ksf; using a soil factor of safety, FSg;, of 3
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Density of soil;

Angle of internal friction;
Design base friction angle;
Coefficient of base friction;

Footing loads
Self weight;

Wall no.1 loads per linear foot
Dead load in z;

Live roof load in z;

Snow load in z;

Wind load in z;

Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.0D (0.484)

1.0D + 1.0S (0.792)

0.6D + 0.6W (0.426)

Combination 4 results: 1.0D + 1.0S

Forces on footing per linear foot
Force in z-axis;

Moments on footing per linear foot
Moment in y-axis, about y is 0;

Uplift verification
Vertical force;

Stability against sliding
Resistance due to base friction;

Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in y-axis;

Strip base pressures

Minimum base pressure;
Maximum base pressure;

Allowable bearing capacity
Allowable bearing capacity;

Ysoil = 120.0 Ib/ft3
¢, = 30.0 deg
Spp = 30.0 deg
tan(8yp) = 0.577

Fswt = h " Yeonc = 450 psf

Fpz1 = 0.5 kips
Firz1 = 0.5 kips
Fsz1 = 0.8 kips
Fwz1 = -0.5 kips

Faz=v0 A" Fswt+v0 " (Foz1 - b1 “ly1 " hsoit " Vsoit) + ¥s * Fsz1 = 1.9 Kips

Mdy =7Yp "A stt ’ I—y 12+ Yp ’ (((FDZ1 - Ix1 ’ Iy1 ’ hsoil ’ Ysoil)) ’ Y1) *vs ’ (FSZ1 ’
y1) = 1.4 kip_ft

Faz = 1.925 kips
PASS - Footing is not subject to uplift

FRFriCtion = max(FdZ, 0 kN) ! tan(8bb) =1.111 klpS

€sy = Mgy / Fer - L,/ 2= 0.000 in

q1=Fg, " (1-6"eq /L)) /(L,"1ft)=1.283 ksf
Q2=Fg, " (1+6 "eq/Ly)/ (L, 1ft)=1.283 ksf
Omin = MiN(g1,92) = 1.283 ksf

Omax = Max(q+,9z) = 1.283 ksf

Gallow = Caliow_Net * ((h + hsgir) * ysoit) / FSsoil = 1.62 ksf
Qmax / Qaliow = 0.792
PASS - Allowable bearing capacity exceeds design base pressure
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FOOTING ANALYSIS
In accordance with ACI318-14

Summary results

Tedds calculation version 3.3.08

Overall design status; PASS;

Overall design utilisation; 0.794

Description Unit Applied Resisting FoS Result
Uplift verification kips 244 Pass
Overturning stability, x kip_ft [18.50 -73.12 3.95 Pass
Description Unit Applied Resisting Utilization Result
Soil bearing ksf 1.191 1.5 0.794 Pass
Description Unit Required Provided Utilization Result
Moment, positive, x-direction kip_ft |12.7 296.9 0.043 Pass
Moment, negative, x-direction kip_ft 3.7 296.9 0.012 Pass
Moment, positive, y-direction kip_ft |4.5 275.6 0.016 Pass
Shear, one-way, x-direction kips 5.9 99.0 0.060 Pass
Shear, one-way, y-direction kips 2.0 92.2 0.022 Pass
Shear, two-way, Col 1 psi 4.365 189.737 0.023 Pass
Min.area of reinf, bot., x-direction in2 2.333 4.740 Pass
Min.area of reinf, top, x-direction in2 2.333 4.740 Pass
Max.reinf.spacing, top, x-direction in 18.0 13.0 Pass
Min.area of reinf, bot., y-direction in2 2.333 4.740 Pass
Max.reinf.spacing, bot, y-direction in 18.0 13.0 Pass
Pad footing details

Length of footing; Ly=61ft

Width of footing; L,=6ft

Footing area; A=LyxL, =36 ft?

Depth of footing; h=18in

Depth of soil over footing; hsoil = 24 in

Density of concrete;

Yoone = 150.0 Ib/ft3
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Column no.1 details

I T T T T T T T T T T T T T T T T T T T T T T T T 111
|
=

X

»
>

0.163 ksf W R

Length of column; Iy = 11.00 in
Width of column; ly1 =11.00in
position in x-axis; X1 = 36.00 in
position in y-axis; y1=36.00 in
Height of pedestal; hped1 = 24.00 in
Length of pedestal; lxpea1 = 18.00 in
Width of pedestal; ly.peqt = 18.00 in
Soil properties

Gross allowable bearing pressure; Qallow_Gross = 1.5 ksf;
Density of soil; Ysoil = 120.0 Ib/ft3
Angle of internal friction; ¢ = 30.0 deg
Design base friction angle; Spp = 30.0 deg

Coefficient of base friction;

Footing loads

Self weight;

Soil weight;

Column no.1 loads
Pedestal self weight;
Dead load in z;

Wind load in x;

Dead load moment in x;

tan(dpp) = 0.577

Fswt =h " Yconc = 225 psf
Fsoil = Nsoil " Vsoil = 240 psf

FSWZ1 =0.7 klpS
FDz1 =7.5 klpS
FWX'I =1.7 klpS

Moyx: = 18.5 kip_ft
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Footing analysis for soil and stability

Load combinations per ASCE 7-16
1.0D (0.794)
1.0D + 1.0L (0.794)

Combination 1 results: 1.0D

Forces on footing

Force in z-axis; Faz=v0 "A " (Fswt * Fson) + Yo " (Fpz1 + Fswz1 - lopedt " ly,pedt " Nsoil * Ysoil) = 24.4
kips

Moments on footing

Moment in x-axis, about x is 0; Max =90 " (A" (Fswt *+ Fsoil) "L/ 2) + yp " (((Foz1 + Fswzt - Ixpedt * ly,pedt " Nsoil *
Ysoit)) * X1+Mpx1) = 91.6 kip_{t

Moment in y-axis, about y is 0; Mgy =70 " (A" (Fswt + Fsoit) "Ly /2) + yp " (((Foz1 + Fswzt - Ixpedt ~ ly,pedt ~ Nsoil *

Ysoil)) " Y1) = 73.1 kip_ft

Uplift verification
Vertical force; F4z = 24.375 kips
PASS - Footing is not subject to uplift

Stability against overturning in x direction, moment about x is L,

Overturning moment; Mot = o * (Mpxt) = 18.5 kip_ft

Resisting moment; I\/leL =17 (YD ’ (A ’ (stt + I:soil) ’ I—x / 2)) ) ’ (((FDZ1 + FSWZ1 - |x,ped1 ’ Iy,ped1 ’
hsoil ’ Ysoil)) ’ (X1 - Lx)) =-73.12 klp_ft

Factor of safety; abs(Mgy. / Motx.) = 3.953

PASS - Overturning moment safety factor exceeds the minimum of 1.00
Bearing resistance

Eccentricity of base reaction
Eccentricity of base reaction in x-axis; €dx = Myx / Fgz - L/ 2=9.108 in
Eccentricity of base reaction in y-axis; €dy = Mgy /Fg-L,/2=01in

Pad base pressures
Q1=Fg, " (1-6"ew/Ly-6"eq/Ly)/ (L L,)=0.163 ksf
Q2=Fg; " (1-6"euqw /Ly +6 eq/Ly)/ (L Ly)=0.163 ksf
Q3=Fg, " (1+6 "eq/Ly-6"eq/Ly)/ (L Ly)=1.191 ksf
Qs=Fg " (1+6 eqw/Li+6 eq/Ly)/ (L L) =1.191 ksf

Minimum base pressure; Qmin = MiN(Q1,02,93,94) = 0.163 ksf

Maximum base pressure; Qmax = Max(q1,92,93,94) = 1.191 ksf

Allowable bearing capacity
Allowable bearing capacity; Qaliow = Gallow_Gross = 1.5 ksf
Qmax / Qallow = 0.794
PASS - Allowable bearing capacity exceeds design base pressure

FOOTING DESIGN
In accordance with ACI318-14

Tedds calculation version 3.3.08
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Material details

Compressive strength of concrete;

Yield strength of reinforcement;
Compression-controlled strain limit (21.2.2);
Cover to top of footing;

Cover to side of footing;

Cover to bottom of footing;

Concrete type;

Concrete modification factor;

Column type;

Analysis and design of concrete footing

Load combinations per ASCE 7-16
1.4D (0.060)
1.2D + 1.6L + 0.5Lr (0.051)

Combination 1 results: 1.4D

Forces on footing
Ultimate force in z-axis;

Moments on footing
Ultimate moment in x-axis, about x is 0;

Ultimate moment in y-axis, about y is 0;

Eccentricity of base reaction
Eccentricity of base reaction in x-axis;
Eccentricity of base reaction in y-axis;

Pad base pressures

Minimum ultimate base pressure;
Maximum ultimate base pressure;

f. = 4000 psi
f, = 60000 psi
&y = 0.00200
Crom_t = 3 iN
Cnom s = 3 iN
Cnom b =3 iN
Normal weight
A =1.00
Concrete

Fuz =7p "A (stt + Fsoil) ) ’ (FDz1 + FSWZ1 - |x,ped1 ’

kips

|y,ped1

Mux = b ’ (A ' (stt + Fsoil) "L/ 2) 7 ’ (((FD21 + Fawz1 - |x,ped1 '

Ysoil)) ~ X1+Mpys) = 128.3 kip_ft

Muy =1’ (A ' (stt + Fsoil) ' L\/ / 2) +yp (((FD21 + Fawz1 - Ix,ped1 ’

Ysoi)) Y1) = 102.4 kip_ft

€ux =My / Fiz - L,/ 2=9.108 in
eu =My /Fu-L,/2=0in

’ hsoil ’ Ysoil) =341

Iy,ped1 ’ hsoil ’

|y,ped1 ’ hsc'il '

qQu1 = Fuz
Quz = I:uz

1-6 " eu/Le-6"ey/L,)/ (L L,)=0.228 ksf
1-6 eu/Le+6 ey/Ly)/ (L Ly)=0.228 ksf

i

(
Qus=Fu (146 ey /Li-6"ey/Ly)/ (Li"L,)=1.667 ksf
Qus =Fuz " (1+6 eu/Lx+6 eyl/Ly)/ (L Ly)=1.667 ksf
Qumin = MiN(Qu1,9u2,0u3,qus) = 0.228 ksf
Qumax = MaX(dut,Guz,us,dus) = 1.667 ksf

Shear diagram, x axis (kips)

11 0
22 ’ g
59

18
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Moment diagram, x axis (kip_ft)
12.7

Moment design, x direction, positive moment
Ultimate bending moment;

Tension reinforcement provided;

Area of tension reinforcement provided;
Minimum area of reinforcement (8.6.1.1);

Maximum spacing of reinforcement (8.7.2.2);

Depth to tension reinforcement;
Depth of compression block;
Neutral axis factor;

Depth to neutral axis;

Strain in tensile reinforcement;
Minimum tensile strain(8.3.3.1);

Nominal moment capacity;
Flexural strength reduction factor;
Design moment capacity;

Moment design, x direction, negative moment
Ultimate bending moment;

Tension reinforcement provided;

Area of tension reinforcement provided;
Minimum area of reinforcement (8.6.1.1);

Maximum spacing of reinforcement (8.7.2.2);

Depth to tension reinforcement;
Depth of compression block;
Neutral axis factor;

Depth to neutral axis;

Strain in tensile reinforcement;
Minimum tensile strain(8.3.3.1);

Nominal moment capacity;

21

Muxmax = 12.704 kip_ft
6 No.8 bottom bars (13.0 in c/c)
Asxbot.prov = 4.74 in?
Asmin = 0.0018 "L, " h =2.333 in?
PASS - Area of reinforcement provided exceeds minimum
Smax = Min(2 " h, 18 in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
d =h - Crom b - Oxbot / 2 = 14.500 in
a = Ascpotprov Ty / (0.85 " f " Ly) = 1.162 in
B1=0.85
c=al/ps =1.367in
& =0.003 "d/c-0.003 =0.02883
€min = 0.004 = 0.00400
PASS - Tensile strain exceeds minimum required
Mn = Asxbotprov Ty " (d -a/2) = 329.883 kip_ft
¢+ = min(max(0.65 + 0.25 " (&; - &y) / (0.005 - &), 0.65), 0.9) = 0.900
oM, = ¢~ M,, = 296.895 kip_ft
Muxmax / OMp = 0.043
PASS - Design moment capacity exceeds ultimate moment load

Mux.min = -3.686 kip_ft
6 No.8 top bars (13.0 in c/c)
Asxtop.prov = 4.74 in?
Asmin =0.0018 "L, " h =2.333 in?
PASS - Area of reinforcement provided exceeds minimum
Smax = Min(2 " h, 18 in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
d =h - Crom_t - Pxtop / 2 = 14.500 in
a = Asctopprov  fy/(0.85 " f¢ " Ly) =1.162in
B1=0.85
c=alps =1.367in
£ =0.003 "d/c-0.003 =0.02883
€min = 0.004 = 0.00400
PASS - Tensile strain exceeds minimum required
My, = Asxtopprov ~ Ty~ (d -a/2) = 329.883 kip_ft
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Flexural strength reduction factor;
Design moment capacity;

One-way shear design, x direction
Ultimate shear force;

Depth to reinforcement;

Shear strength reduction factor;
Nominal shear capacity (Eq. 22.5.5.1);
Design shear capacity;

2.0

¢+ = min(max(0.65 + 0.25 " (&; - &y) / (0.005 - &), 0.65), 0.9) = 0.900
oM, = ¢~ M,, = 296.895 kip_ft
abs(My.xmin) / 0M, = 0.012
PASS - Design moment capacity exceeds ultimate moment load

Vyx = 5.95 kips
dy = min(h - Cnom b = dxbot / 2,0 = Crom t = dxtop / 2) = 14.5in
¢, =0.75

Vo=2 1 (fe " 1psi) L, d,=132.057 kips
OV =y " Vi = 99.043 kips
Vux ! $V, =0.060
PASS - Design shear capacity exceeds ultimate shear load

Shear diagram, y axis (kips)

53
‘ 0

53

Moment diagram, y axis (kip_ft)
4.5

Moment design, y direction, positive moment
Ultimate bending moment;

Tension reinforcement provided;

Area of tension reinforcement provided;
Minimum area of reinforcement (8.6.1.1);

Maximum spacing of reinforcement (8.7.2.2);

Depth to tension reinforcement;
Depth of compression block;
Neutral axis factor;

Depth to neutral axis;

Strain in tensile reinforcement;
Minimum tensile strain(8.3.3.1);

Nominal moment capacity;

|

Muy.max = 4.511 Kip_ft
6 No.8 bottom bars (13.0 in c/c)
Asy bot.prov = 4.74 in?
Asmin = 0.0018 " Ly " h =2.333 in?
PASS - Area of reinforcement provided exceeds minimum
Smax = Min(2 " h, 18 in) =18 in
PASS - Maximum permissible reinforcement spacing exceeds actual spacing
d =h - Cnom_b - Pxbot = Py.bot / 2 = 13.500 in
a = Asypotprov  fy/(0.85 " f¢ " Ly) =1.162in
B1=0.85
c=alp; =1.367in
£ =0.003 "d/c-0.003 =0.02663
€min = 0.004 = 0.00400
PASS - Tensile strain exceeds minimum required
M;, = Agybotprov ~ fy “(d -a/2) = 306.183 kip_ft
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Flexural strength reduction factor;
Design moment capacity;

One-way shear design, y direction
Ultimate shear force;

Depth to reinforcement;

Shear strength reduction factor;
Nominal shear capacity (Eq. 22.5.5.1);
Design shear capacity;

Two-way shear design at column 1
Depth to reinforcement;

Shear perimeter length (22.6.4);
Shear perimeter width (22.6.4);
Shear perimeter (22.6.4);

Shear area;

Surcharge loaded area;

Ultimate bearing pressure at center of shear area;

Ultimate shear load;

Ultimate shear stress from vertical load;
Column geometry factor (Table 22.6.5.2);
Column location factor (22.6.5.3);
Concrete shear strength (22.6.5.2);

Shear strength reduction factor;
Nominal shear stress capacity (Eq. 22.6.1.2);
Design shear stress capacity (8.5.1.1(d));

¢+ = min(max(0.65 + 0.25 " (&; - &y) / (0.005 - &), 0.65), 0.9) = 0.900
oM, = ¢ * M,, = 275.565 kip_ft
Muy.max / $M, = 0.016
PASS - Design moment capacity exceeds ultimate moment load

Vuy = 2.005 kips
dy = h - Crom_b = Pxbot = Pyot/ 2=13.51n
¢y =0.75
V=24 V(fe 1psi) Ly d,=122.949 kips
OVn =dy " Vi =92.212 kips
Vuy ! $V, =0.022
PASS - Design shear capacity exceeds ultimate shear load

dy,=14in

lp = 32.000 in

lyo = 32.000 in

bo=2" (Ixpeat + dv2) + 2" (Iy peat + dv2) = 128.000 in
Ap = lxperim  ly.perim = 1024.000 in?

Asur = Ap - Ixpedt1 " lypeat = 700.000 in?

Qup.avg = 0.948 ksf

Fup =70 " (Fozt *+ Fswz1 - Ixpedt " lypedt " Nsoit " Ysoi) ¥ Y0 " Ap " Fswt + 70 " Asur *
Fsoil = Qup.avg ~ Ap = 7.822 kips

Vug = Max(Fup / (bo * di2),0 psi) = 4.365 psi

B = lypedt / Ixpeat = 1.00

os =40

Vepa = (2 +4/B) " 1" V(fe " 1 psi) = 379.473 psi

Vepb = (ats “ Az / b +2) " & " N(f. * 1 psi) = 403.190 psi
Vepe =417 (f, " 1 psi) = 252.982 psi

Vep = MiN(Vepa,VepbsVepe) = 252.982 psi

¢y =0.75

Vn = Vgp = 252.982 psi

dvn = ¢y " v, = 189.737 psi

Vug / v = 0.023

PASS - Design shear stress capacity exceeds ultimate shear stress load
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BASE PLATES

COLUMN BASE PLATE DESIGN
In accordance with AISC Steel Design Guide 1 and AISC 360-16

Tedds calculation version 2.1.12

Design summary

Overall design status; PASS

Description Unit Required Provided Utilization Result
Plate thickness (comp) (in) 0.948 1.500 0.632 PASS
Plate thickness (tens) (in) 0.581 1.500 0.388 PASS
Flange weld strength (kipsf/in)  [6.027 8.353 0.722 PASS
Tension weld strength (kipsf/in)  [3.1 8.4 0.370 PASS
Shear weld strength (kipsf/in)  0.192 5.568 0.034 PASS

v

Bolt diameter - 0.8"
Bolt embedment - 8.0"

D S 5x5x3/8 Flange/base weld - 0.4"
™ kips Web/base weld - 0.4"

1.7 kips——»p|

z E‘L 150.0 k irEL
5

D S 2.04 ksi

1.5" g" 1.5 }« 12.4 kips

Plan on baseplate Elevation on baseplate

Design forces and moments

Axial force; P, = 7.5 kips; (Compression)
Bending moment; M, =150.0 kip_in

Shear force; Fy =1.7 kips

Eccentricity; e = ABS(M, /P,) =20.000 in
Anchor bolt to center of plate; f=N/2-e;=4.000in
Column details

Column section; HSS 5x5x3/8

Depth; d=5.000in

Breadth; bs = 5.000 in

Thickness; t=0.349in

Baseplate details

Depth; N =11.000 in

Breadth; B =11.000 in

Thickness; t, = 1.500 in

Design strength; F, = 36.0 ksi

Foundation geometry
Member thickness; h,; = 16.000 in
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Dist center of baseplate to left edge foundation;
Dist center of baseplate to right edge foundation;
Dist center of baseplate to bot edge foundation;
Dist center of baseplate to top edge foundation;

Holding down bolt and anchor plate details
Total number of bolts;

Bolt diameter;

Bolt spacing;

Edge distance;

Minimum tensile strength, base plate;
Minimum tensile strength, column;
Compressive strength of concrete;
Safety factors

Compression;

Flexure;

Weld shear;

Plate cantilever dimensions

Minimum distance to edge of concrete;

Area of base plate;

Maximum area of supporting surface;

Nominal strength of concrete under base plate;
Bending line cantilever distance m;

Bending line cantilever distance n;

Maximum bending line cantilever;

Check eccentricity
Maximum bearing stress;
Maximum bearing pressure;
Critical eccentricity;

Xce1 = 12.000 in
Xee2 = 12.000 in
Yoot = 12.000 in
Yooz = 12.000 in

Npoit = 4

d, = 0.750 in
Spoit = 8.000 in
e1=1.500in
Fy =36 ksi
Fycol = 46 ksi
fo=3ksi

Q. =2.50
Q, =1.67
Q,=2.00

Imin = MiN(MIiN(Xge1, Xee2) - N/ 2, Min(Yeet, Yee2) - B/ 2) = 6.500 in
A;=B "N =121.000 in?

Ay =(N+2" lnin)? (B/N)=576.000 in?

P,=0.85"f. A min(V(A2/ Ay), 2) = 617.1 kips
m=(N-0.95"d)/2=3.125in

n=(B-0.95"by)/2=3.125in

I =max(m, n)=3.125in

fomax = 0.85 " fo/ Q" min(V(A2 / A1), 2) = 2.04 ksi
Qmax = fomax B = 22.44 kips/in
€uit =N/2-Py/ (2" gmax) =5.333in

e > et SO loads cannot be resisted by bearing alone. Therefore consider as a large moment

Plate dimensions adequate as (f + N/2)2 >= (2 ' P, ’ (e + f))/qma.x and a real solution for bearing length exists

Bearing length - quadratic solution 1;
Bearing length - quadratic solution 2;
Bearing length;

Tension force in bolts;

Max tension in single bolt;

Base plate yielding limit at bearing interface
Required plate thickness;

Base plate yielding limit at tension interface
Distance from bolt CL to plate bending lines;
Plate thickness required;

Y= (F+ N2) + V((F+ NI2)2- (2" Py (€ + T))/qmax) = 18.114 in
Yo = (F+ N/2) - V((f+ NI2)2- (2" Py (€ + T))/qmax) = 0.886 in
Y = min(Y4, Y,) = 0.886 in

Tu = Grax ” Y - Py = 12.4 kips

Trog = Tu/ (Npor/2) = 6.2 kips

toreq = V(4 " fomax " Y " (I- YI2))(F, / Q) = 0.948 in
PASS - Thickness of plate exceeds required thickness

X =abs(m - e4) =1.625 in
toreq = 2.58 V((Ty " x)/(B " Fy)) = 0.581 in
PASS - Thickness of plate exceeds required thickness




209 SE DOUGLAS
LEE’S SUMMIT, MO 64063
816.444.3144

v WWW.LEOK.COM

Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11

Revision: Date: Sheet No. 130

Project Name: Bailey Farms Clubhouse

Flange weld

Flange weld leg length;
Tension capacity of flange;
Force in tension flange;

Critical force in flange;

Flange weld force per in;
Electrode classification number;
Design weld stress;

Design strength of weld per in;

Tension weld for outset anchors
Tension flange weld leg length;
Effective flange weld width;
Tensile load per inch;

Electrode classification number;
Design weld stress;

Design strength of weld per in;

Local stress on flange;
Column flange allowable stress;

Shear weld

Shear web weld leg length;
Shear web weld force per in;
Electrode classification number;
Design weld stress;

Design strength of weld per in;

twr = 0.3750 in
Pg=br "t Fyco = 80.3 kips
Fe=My/(d-t)-Py " (br " t)/ Acor = 30.1 kips
Ft = min(Py, max(Fy, Okips)) = 30.1 kips
Rws = F¢/ by = 6.0 kips/in
Fexx = 70.0 ksi
FawonQ = 0.60 " Fexx " (1.0 + 0.5 " (sin(90deg))'%) / Q, = 31.500ksi
RnonQ = Fp,onQ "ty / \(2) = 8.4 kips/in
PASS - Available strength of flange weld exceeds force in flange weld

tws = 0.3750 in
ITweld,eff = [Tweld,eff ug = 2 in
Rwi = Tu/ Nooity / ltweia,erf = 3.1 kips/in
Fexx = 70.0 ksi
FawonQ = 0.60 " Fexx “ (1.0 + 0.5 7 (sin(90deg))'%) / Q, = 31.500ksi
RnonQ = FronQ ” tys / V(2) = 8.4 kips/in

PASS - Available strength of weld exceeds force in tension weld
T iocal = (Tu/ Nboty) / (Iweld.er * t) = 8.86 ksi
Fycol / 1.67 = 27.54 ksi

PASS - Local column capacity exceeds local column stress

tu = 0.3750 in
Ru=Fy/ (2 (d-2 1) =0.192 kips/in
FEXX =70.0 ksi

FawonQ = 0.60 " Fexx “ (1.0 + 0.5 " (sin(0deg))'®%) / Q, = 21.000ks:i
RnoNQ = FronQ * ty, / V(2) = 5.6 kips/in
PASS - Available strength of shear weld exceeds force in shear weld
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CUSTOM TRUSSES
LOAD ANALYSIS

Tedds calculation version 1.0.37
Results
Total deflection

Self Weight - Total deflection
3

11 2

o

N =

Dead - Total deflection
3

26 9 7 10

o

N =

Roof Live - Total deflection
3

26 9 7 10

o

N =
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Wind - Total deflection
3
11 2
26 9 7 10
111.5 _*%x JANNG:Y
0 » X \

N =

Node deflections

Load case: Self Weight

Node Deflection Rotation | Co-ordinate
system

X z
(in) (in) ()

1 0 0 0

2 0 0 0.00068

3 0 0.001 -0.00006

4 0 0 -0.00079

5 0 0 0

6 0 0 0.00084

7 0 0 -0.00004

8 0 0 -0.00094

9 0 0.001 -0.00014

10 0 0.001 0.00024

11 0 0.001 0.00039

12 0 0.001 -0.00028

Load case: Dead

Node Deflection Rotation | Co-ordinate

system

X V4
(in) (in) ()

1 0.004 0.009 0

2 0 0.003 -0.00328

3 0 0.005 -0.00061

4 0 0.003 0.00274

5 -0.004 0.009 0

6 0 0 -0.00464

7 0 0 -0.00002

8 0 0 0.00422
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Node Deflection Rotation | Co-ordinate
system
X V4
(in) (in) ©)
9 0 0.005 0.00101
10 0 0.005 -0.0009
11 0 0.006 -0.00116
12 0 0.006 0.00217
Load case: Roof Live
Node Deflection Rotation | Co-ordinate
system
X z
(in) (in) ()
1 0.005 0.01 0
2 0 0.003 -0.00351
3 0 0.005 -0.00065
4 0 0.003 0.00293
5 -0.004 0.01 0
6 0 0 -0.00496
7 0 0 -0.00002
8 0 0 0.00452
9 0 0.006 0.00108
10 0 0.006 -0.00096
11 0 0.006 -0.00124
12 0 0.006 0.00232
Load case: Wind
Node Deflection Rotation | Co-ordinate
system
X z
(in) (in) ()
1 0.006 0.012 0
2 0 0.004 -0.00438
3 0 0.006 -0.00082
4 0 0.004 0.00365
5 -0.005 0.012 0
6 0 0 -0.00618
7 0 0 -0.00003
8 0 0 0.00563
9 0 0.007 0.00135
10 0 0.007 -0.00119
11 0 0.007 -0.00155
12 0 0.007 0.00289
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Total base reactions

Load case/combination Force
FX FZ
(kips) (kips)
Self Weight 0 1.254
Dead 0 6.432
Roof Live 0 6.879
Wind 0 8.576
Reactions

Load case: Self Weight

Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
6 0.162 0.27 0
7 -0.002 0.714 0
8 -0.16 0.27 0
Load case: Dead
Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
6 0.721 1.713 0
7 -0.009 3.007 0
8 -0.712 1.713 0
Load case: Roof Live
Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
6 0.771 1.832 0
7 -0.009 3.216 0
8 -0.762 1.832 0
Load case: Wind
Node Force Moment
Fx Fz My
(kips) (kips) (kip_ft)
6 0.961 2.284 0
7 -0.011 4.009 0
8 -0.949 2.283 0

Element end forces

Load case: Self Weight

Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)

1 3 1 0 0 0
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Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)
2 -0.021 -0.032 -0.048
2 9.97 2 -0.229 -0.052 0.082
11 0.158 -0.054 -0.092
3 9.36 11 0.016 -0.047 0.061
3 -0.083 -0.053 -0.089
4 9.25 3 0.083 -0.053 0.089
12 -0.017 -0.047 -0.061
5 10.08 12 -0.156 -0.055 0.093
4 0.228 -0.053 -0.082
6 3 4 0.021 -0.032 0.048
5 0 0 0
7 0.5 2 0.162 0.21 -0.033
6 -0.162 -0.216 -0.073
8 7.79 6 0 -0.054 0.073
9 0 -0.046 -0.042
9 7.79 9 0 -0.044 0.04
7 0 -0.057 -0.092
10 7.7 7 0 -0.056 0.092
10 0 -0.043 -0.04
11 7.88 10 0 -0.047 0.043
8 0 -0.054 -0.072
12 0.5 8 0.16 -0.216 0.072
4 -0.16 0.209 0.034
13 5.53 9 0.09 0 0.002
11 -0.129 0 -0.001
14 10.72 7 -0.256 0 0
3 0.18 0 0
15 5.59 10 0.09 0.001 -0.003
12 -0.129 -0.001 -0.001
16 9.56 7 -0.264 -0.023 0.039
11 0.232 -0.022 -0.032
17 9.52 7 -0.263 -0.023 0.039
12 0.231 -0.021 -0.031
Load case: Dead
Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)
1 3 1 0 0 0
2 -0.24 -0.36 -0.541
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Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)
2 9.97 2 -1.281 -0.62 1.119
11 0.484 -0.574 -0.891
3 9.36 11 -0.132 -0.563 0.891
3 -0.615 -0.558 -0.866
4 9.25 3 0.612 -0.552 0.863
12 0.127 -0.557 -0.883
5 10.08 12 -0.472 -0.58 0.897
4 1.276 -0.627 -1.137
6 3 4 0.24 -0.36 0.541
5 0 0 0
7 0.5 2 0.72 1.66 -0.579
6 -0.72 -1.66 -0.252
8 7.79 6 0.001 -0.053 0.252
9 -0.001 0.053 0.164
9 7.79 9 -0.001 0.04 -0.163
7 0.001 -0.04 -0.147
10 7.7 7 -0.002 -0.04 0.147
10 0.002 0.04 0.161
11 7.88 10 0.002 0.05 -0.157
8 -0.002 -0.05 -0.236
12 0.5 8 0.712 -1.663 0.236
4 -0.712 1.663 0.596
13 5.53 9 -0.093 -0.002 -0.001
11 0.093 0.002 0.01
14 10.72 7 -1.605 0 0.002
1.605 0 0.003
15 5.59 10 -0.09 0.004 -0.004
12 0.09 -0.004 -0.019
16 9.56 7 -1.133 -0.002 0.012
11 1.133 0.002 0.01
17 9.52 7 -1.129 -0.002 0.01
12 1.129 0.002 0.005
Load case: Roof Live
Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)
1 3 1 0 0 0
2 -0.257 -0.385 -0.578
2 9.97 2 -1.37 -0.663 1.197
11 0.518 -0.614 -0.953
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Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)
3 9.36 11 -0.141 -0.603 0.952
-0.658 -0.597 -0.927
4 9.25 3 0.654 -0.591 0.923
12 0.136 -0.595 -0.944
5 10.08 12 -0.504 -0.62 0.96
4 1.365 -0.671 -1.216
6 3 4 0.257 -0.385 0.578
5 0 0 0
7 0.5 2 0.77 1.775 -0.619
6 -0.77 -1.775 -0.269
8 7.79 6 0.001 -0.057 0.269
9 -0.001 0.057 0.175
9 7.79 9 -0.001 0.043 -0.174
7 0.001 -0.043 -0.157
10 7.7 7 -0.002 -0.043 0.158
10 0.002 0.043 0.172
11 7.88 10 0.002 0.053 -0.168
8 -0.002 -0.053 -0.252
12 0.5 8 0.762 -1.779 0.252
4 -0.762 1.779 0.637
13 5.53 9 -0.1 -0.002 -0.001
11 0.1 0.002 0.011
14 10.72 7 -1.716 0 0.002
1.716 0 0.003
15 5.59 10 -0.096 0.004 -0.004
12 0.096 -0.004 -0.02
16 9.56 7 -1.212 -0.002 0.013
11 1.212 0.002 0.01
17 9.52 7 -1.207 -0.002 0.011
12 1.207 0.002 0.005
Load case: Wind
Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)
1 3 1 0 0 0
2 -0.32 -0.48 -0.721
2 9.97 2 -1.708 -0.827 1.493
11 0.646 -0.766 -1.188
3 9.36 11 -0.176 -0.751 1.187
3 -0.82 -0.744 -1.155
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Element | Length Nodes Axial force | Shear force | Moment
(ft) Start/End (kips) (kips) (kip_ft)
4 9.25 3 0.816 -0.736 1.151
12 0.17 -0.742 -1.178
5 10.08 12 -0.629 -0.773 1.196
4 1.702 -0.836 -1.516
6 3 4 0.32 -0.48 0.721
5 0 0 0
7 0.5 2 0.96 2.214 -0.771
6 -0.96 -2.214 -0.335
8 7.79 6 0.001 -0.071 0.335
9 -0.001 0.071 0.219
9 7.79 9 -0.001 0.053 -0.217
7 0.001 -0.053 -0.196
10 7.7 7 -0.003 -0.053 0.197
10 0.003 0.053 0.215
11 7.88 10 0.003 0.067 -0.21
8 -0.003 -0.067 -0.315
12 0.5 8 0.95 -2.218 0.315
4 -0.95 2.218 0.795
13 5.53 9 -0.124 -0.002 -0.001
11 0.124 0.002 0.013
14 10.72 7 -2.139 -0.001 0.002
3 2.139 0.001 0.004
15 5.59 10 -0.12 0.005 -0.005
12 0.12 -0.005 -0.025
16 9.56 7 -1.511 -0.003 0.016
11 1.511 0.003 0.013
17 9.52 7 -1.505 -0.002 0.013
12 1.505 0.002 0.007
Forces
All load cases - Moment envelope (kip_ft)
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All load cases - Shear envelope (kips)

0.7
R
08 7 0.8
PR 7 2.2
0-80{” 0 o 05
/ﬁo'f’ 0 0.1 @.1 os
2.2
Element results
Envelope - All load cases
Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (f) (kip_ft) (ft) (kip_ft)
1 3 -0.48 0 0 3 -0.721
2 0 0.827 5.18 0.647 0 -1.493
3 0 0.751 4.7 0.579 0 -1.187
4 9.25 -0.742 4.61 0.546 9.25 -1.178
5 10.08 -0.836 4.84 0.674 10.08 -1.516 (min)
6 0 0.48 3 0 0 -0.721
7 0 -2.214 0 0.771 0.5 -0.335
8 0 0.071 7.79 0.219 0 -0.335
9 7.79 -0.057 0 0.217 7.79 -0.196
10 0 0.056 7.7 0.215 0 -0.197
11 0 -0.067 0 0.21 7.88 -0.315
12 0 2.218 (max abs) 0.5 0.795 (max) 0 -0.315
13 0 0.002 5.53 0.013 0 -0.002
14 0 0.001 10.72 0.004 0 -0.002
15 0 -0.005 0 0.005 5.59 -0.025
16 0 0.023 4.94 0.018 0 -0.039
17 0 0.023 4.92 0.018 0 -0.039
Envelope - All load cases
Element Axial force
Pos Max Pos Min
(ft) (kips) (f) (kips)
0 0 3 -0.32
0 1.708 9.97 0.158
0 0.176 9.36 -0.82
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Element Axial force
Pos Max Pos Min
(ft) (kips) (ft) (Kips)
4 9.25 0.17 0 -0.816
5 10.08 1.702 0 0.156
6 3 0 0 -0.32
7 0.5 -0.162 0 -0.96 (min)
8 0 0 0 -0.001
9 0 0.001 0 0
10 0 0.003 0 0
11 0 0 0 -0.003
12 0 -0.16 0 -0.95
13 0 0.124 5.53 -0.129
14 0 2.139 (max) 10.72 0.18
15 0 0.12 5.59 -0.129
16 0 1.511 9.56 0.232
17 0 1.505 9.52 0.231
Element results
Load case: Self Weight
Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (ft) (kip_ft) (fe) (kip_ft)
1 3 -0.032 0 0 3 -0.048
2 9.97 -0.054 4.89 0.046 9.97 -0.092
3 9.36 -0.053 4.4 0.042 9.36 -0.089
4 0 0.053 491 0.04 0 -0.089
5 0 0.055 5.14 0.048 (max) 0 -0.093 (min)
6 0 0.032 3 0 0 -0.048
7 0.5 -0.216 (max abs) 0 0.033 0.5 -0.073
8 0 0.054 4.21 0.041 0 -0.073
9 7.79 -0.057 3.38 0.034 7.79 -0.092
10 0 0.056 4.37 0.031 0 -0.092
11 7.88 -0.054 3.65 0.043 7.88 -0.072
12 0 0.216 0.5 0.034 0 -0.072
13 0 0 5.53 -0.001 0 -0.002
14 0 0 10.72 0 0 0
15 0 -0.001 0 0.003 5.59 -0.001
16 0 0.023 4.94 0.018 0 -0.039
17 0 0.023 4.92 0.018 0 -0.039
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Load case: Self Weight

Element Axial force
Pos Max Pos Min
(ft) (kips) (ft) (kips)
1 0 0 3 -0.021
2 0 0.229 9.97 0.158
3 0 -0.016 9.36 -0.083
4 9.25 -0.017 0 -0.083
5 10.08 0.228 0 0.156
6 3 0 0 -0.021
7 0.5 -0.162 (min) 0 -0.162 (min)
8 0 0 0 0
9 0 0 0 0
10 0 0 0 0
11 0 0 0 0
12 0 -0.16 0.5 -0.16
13 0 -0.09 5.53 -0.129
14 0 0.256 10.72 0.18
15 0 -0.09 5.59 -0.129
16 0 0.264 (max) 9.56 0.232
17 0 0.263 9.52 0.231
Element results
Load case: Dead
Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (ft) (kip_ft) (ft) (kip_ft)
1 3 -0.36 0 0 3 -0.541
2 0 0.62 5.18 0.485 0 -1.119
3 0 0.563 4.7 0.434 0 -0.891
4 9.25 -0.557 4.61 0.409 9.25 -0.883
5 10.08 -0.627 4.84 0.506 10.08 -1.137 (min)
6 0 0.36 3 0 0 -0.541
7 0 -1.66 0 0.579 0.5 -0.252
8 0 0.053 7.79 0.164 0 -0.252
9 0 -0.04 0 0.163 7.79 -0.147
10 0 0.04 7.7 0.161 0 -0.147
11 0 -0.05 0 0.157 7.88 -0.236
12 0 1.663 (max abs) 0.5 0.596 (max) 0 -0.236
13 0 0.002 5.53 0.01 0 0.001
14 0 0 10.72 0.003 0 -0.002
15 0 -0.004 0 0.004 5.59 -0.019




Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11
209 SE DOUGLAS

LEE’S SUMMIT, MO 64063 Revision: Date: Sheet No. 142
816.444.3144

WWW.LEOK.COM ' : i
N Project Name: Bailey Farms Clubhouse

Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (ft) (kip_ft) (ft) (kip_ft)
16 0 0.002 9.56 0.01 0 -0.012
17 0 0.002 9.52 0.005 0 -0.01
Load case: Dead
Element Axial force
Pos Max Pos Min
(ft) (kips) (f) (kips)
1 0 0 3 -0.24
2 0 1.281 9.97 0.484
3 0 0.132 9.36 -0.615
4 9.25 0.127 0 -0.612
5 10.08 1.276 0 0.472
6 3 0 0 -0.24
7 0 -0.72 (min) 0 -0.72 (min)
8 0 -0.001 0 -0.001
9 0 0.001 0 0.001
10 0 0.002 0 0.002
11 0 -0.002 0 -0.002
12 0 -0.712 0 -0.712
13 0 0.093 0 0.093
14 0 1.605 (max) 0 1.605 (max)
15 0 0.09 0 0.09
16 0 1.133 0 1.133
17 0 1.129 0 1.129
Element results
Load case: Roof Live
Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (f) (kip_ft) (ft) (kip_ft)
1 3 -0.385 0 0 3 -0.578
2 0 0.663 5.18 0.519 0 -1.197
3 0 0.603 4.7 0.464 0 -0.952
4 9.25 -0.595 4.61 0.438 9.25 -0.944
5 10.08 -0.671 4.84 0.541 10.08 -1.216 (min)
6 0 0.385 3 0 0 -0.578
7 0 -1.775 0 0.619 0.5 -0.269
8 0 0.057 7.79 0.175 0 -0.269
9 0 -0.043 0 0.174 7.79 -0.157
10 0 0.043 7.7 0.172 0 -0.158




Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11

209 SE DOUGLAS
LEE'S SUMMIT, MO 64063 Revision: Date: Sheet No. 143
816.444.3144 . :
N WWW.LEOK.COM Project Name: Bailey Farms Clubhouse
Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (ft) (kip_ft) (ft) (kip_ft)
11 0 -0.053 0 0.168 7.88 -0.252
12 0 1.779 (max abs) 0.5 0.637 (max) 0 -0.252
13 0 0.002 5.53 0.011 0 0.001
14 0 0 10.72 0.003 0 -0.002
15 0 -0.004 0 0.004 5.59 -0.02
16 0 0.002 9.56 0.01 0 -0.013
17 0 0.002 9.52 0.005 0 -0.011
Load case: Roof Live
Element Axial force
Pos Max Pos Min
(ft) (kips) (ft) (kips)
1 0 0 3 -0.257
2 0 1.37 9.97 0.518
3 0 0.141 9.36 -0.658
4 9.25 0.136 0 -0.654
5 10.08 1.365 0 0.504
6 3 0 0 -0.257
7 0 -0.77 (min) 0 -0.77 (min)
8 0 -0.001 0 -0.001
9 0 0.001 0 0.001
10 0 0.002 0 0.002
11 0 -0.002 0 -0.002
12 0 -0.762 0 -0.762
13 0 0.1 0 0.1
14 0 1.716 (max) 0 1.716 (max)
15 0 0.096 0 0.096
16 0 1.212 0 1.212
17 0 1.207 0 1.207
Element results
Load case: Wind
Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (ft) (kip_ft) (ft) (kip_ft)
1 3 -0.48 0 0 3 -0.721
2 0 0.827 5.18 0.647 0 -1.493
3 0 0.751 4.7 0.579 0 -1.187
4 9.25 -0.742 4.61 0.546 9.25 -1.178
5 10.08 -0.836 4.84 0.674 10.08 -1.516 (min)
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Element Shear force Moment
Pos Max abs Pos Max Pos Min
(ft) (kips) (ft) (kip_ft) (ft) (kip_ft)
6 0 0.48 3 0 0 -0.721
7 0 -2.214 0 0.771 0.5 -0.335
8 0 0.071 7.79 0.219 0 -0.335
9 0 -0.053 0 0.217 7.79 -0.196
10 0 0.053 7.7 0.215 0 -0.197
11 0 -0.067 0 0.21 7.88 -0.315
12 0 2.218 (max abs) 0.5 0.795 (max) 0 -0.315
13 0 0.002 5.53 0.013 0 0.001
14 0 0.001 10.72 0.004 0 -0.002
15 0 -0.005 0 0.005 5.59 -0.025
16 0 0.003 9.56 0.013 0 -0.016
17 0 0.002 9.52 0.007 0 -0.013
Load case: Wind
Element Axial force
Pos Max Pos Min
(ft) (kips) (ft) (kips)
1 0 0 3 -0.32
2 0 1.708 9.97 0.646
3 0 0.176 9.36 -0.82
4 9.25 0.17 0 -0.816
5 10.08 1.702 0 0.629
6 3 0 0 -0.32
7 0 -0.96 (min) 0 -0.96 (min)
8 0 -0.001 0 -0.001
9 0 0.001 0 0.001
10 0 0.003 0 0.003
11 0 -0.003 0 -0.003
12 0 -0.95 0 -0.95
13 0 0.124 0 0.124
14 0 2.139 (max) 0 2.139 (max)
15 0 0.12 0 0.12
16 0 1.511 0 1.511
17 0 1.505 0 1.505




Made by: ACO/RAH Date: 08/13/2025 Job No. 24-11
209 SE DOUGLAS
LEE'S SUMMIT, MO 64063 Revision: Date: Sheet No. 145
816.444.3144
WWW.LEOK.COM i : i
N Project Name: Bailey Farms Clubhouse

TOP CHORD DESIGN
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Design summary

Overall design utilisation; 0.506

Overall design status; PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in? 725 354 0.488 PASS
Shear stress Ib/in2 {170 31 0.180 PASS
Bearing stress Ib/in2 {419 38 0.091 PASS
Compressive stress Ib/in2 637 41 0.065 PASS
Bending and axial force 0.506 PASS

Design section 1

Member details

Service condition; Wet
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=1
Nominal breadth of sections; Bnom = 6 in
Breadth of sections; b=5.5in
Nominal depth of sections; dnom = 8in
Depth of sections; d=7.5in
Material; Douglas Fir-Larch North, Posts and timbers, No.2 grade
e 55—
o 6"x8" sawn lumber section
4 Cross-sectional area, A, 41.25 in?
Section modulus, S, 51.6 in®
Section modulus, S, 37.8 in3
Second moment of area, |, 193.4 in*
Second moment of area, Iy, 104 in*
Radius of gyration, r,, 2.165 in
Radius of gyration, T 1.588 in
i Douglas Fir-Larch North, Posts and timbers, No.2 grade
~

Bending, F,, 725 psi
Shear parallel to grain, F, 170 psi
Compression parallel to grain, F, 700 psi

Compression perpendicular to grain, Fc,perp’ 625 psi
Tension parallel to grain, F, 475 psi

Modulus of elasticity, E, 1300000 psi

Minimum modulus of elasticity, E_; , 470000 psi

l¢
<

Density, p, 35.104 Ibm/ft®
Specific gravity, G, 0.49

Span details

Unbraced length - Major axis; Ly=10ft
Effective bending length - Major axis; Lex=1.63 Li+3 " b=17.675ft
Column buckling length - Major axis; Lpx =L« =101t

Unbraced length - Minor axis; Ly=0ft
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Bearing length;

Analysis results

Design bending moment - Major axis;

Design shear force - Major axis;

Design perpendicular compression - Major axis;
Design axial compression force;

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2;

Wet service factor for bending - Table 4D;

Wet service factor for shear - Table 4D;

Wet service factor for compression - Table 4D;
Wet service factor for perp.comp. - Table 4D;
Wet service factor for mod.of elasticity - Table 4D;
Reference compression design value;
Adjusted modulus of elasticity;

Critical buckling design value;

Column stability factor - eq.3.7-1

Compression members - General - cl.3.6
Design axial compression force;

Design compression parallel to grain - Table 4.3.1;
Actual compression parallel to grain;

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

L,=4in

My = 1520 Ib_ft
V, =840 Ib
Rx=8401b
P=17101b

Cwme = 0.91

Chwic_perp = 0.67

Cve=1

Fe*=F. Cp’ Cyc =637 Ib/in?
Emin' = Emin = 470000 Ib/in?

Fee =0.822 " Epin' = 386340 Ib/in?

Cr=(1+(Fee/Fe))/1.6-V((1+ (Fee/Fer)) / 1.6)2 - (Fee / Fe*) 1 0.8) = 1

P=17101b
F''=F; Cp Cumc Cp =637 Ib/in2
f.=P /(b d)=41Ib/in?
f./ F¢' = 0.065
PASS - Design compression stress exceeds actual compression stress

My = 1520 Ib_ft
Fox =Fp " Cp = 725 Ib/in?
fox = My / Sx = 354 Ib/in?
fox / Fox = 0.488
PASS - Design bending stress exceeds actual bending stress

V, =840 Ib
Fux =F, " Cp =170 Ib/in2
fux=3 " Vx/(2 b d)=31Ib/in?
fux/ Fyx' =0.180
PASS - Design shear stress exceeds actual shear stress

R« =840 b

Fe_perpx’ = Fc_perp ” Cc_perp = 419 Ib/in?
fo_perpx = Ru/ (b " Ly) = 38 Ib/in?

Te perpx / Fe_perpx' = 0.091

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain
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Combined bending and axial loading - cl.3.9
Critical buckling design value in x-axis; Feer =0.822 " Epyin' / (Lpx / d)? = 1509 Ib/in?
Critical buckling design value in y-axis; Feeo = 0.822 " Ei = 386340 Ib/in2

Bending and compression check - eqs.3.9-3 and 3.9-4
max((fe/ F')? + fox / (Fox' " (1 - (fc / Fee1))), (fe / Foe2)) = 0.506; < 1.0
PASS - Combined bending and compressive stresses are within permissible limits
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BOTTOM CHORD DESIGN
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Design summary

Overall design utilisation; 0.475

Overall design status; PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in? 725 78 0.108 PASS
Shear stress Ib/in2 {170 81 0.475 PASS
Bearing stress Ib/in2 419 101 0.241 PASS
Tensile stress Ib/in2 475 23 0.049 PASS
Bending and axial force 0.157 PASS

Design section 1

Member details

Service condition; Wet
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=1
Nominal breadth of sections; Bnom = 6 in
Breadth of sections; b=5.5in
Nominal depth of sections; dnom = 8in
Depth of sections; d=7.5in
Material; Douglas Fir-Larch North, Posts and timbers, No.2 grade
e 55—
o 6"x8" sawn lumber section
4 Cross-sectional area, A, 41.25 in?
Section modulus, S, 51.6 in®
Section modulus, S, 37.8 in3
Second moment of area, |, 193.4 in*
Second moment of area, Iy, 104 in*
Radius of gyration, r,, 2.165 in
Radius of gyration, T 1.588 in
i Douglas Fir-Larch North, Posts and timbers, No.2 grade
~

Bending, F,, 725 psi
Shear parallel to grain, F, 170 psi
Compression parallel to grain, F, 700 psi

Compression perpendicular to grain, Fc,perp’ 625 psi
Tension parallel to grain, F, 475 psi

Modulus of elasticity, E, 1300000 psi

Minimum modulus of elasticity, E_; , 470000 psi

l¢
<

Density, p, 35.104 Ibm/ft®
Specific gravity, G, 0.49

Span details

Unbraced length - Major axis; Ly=81t
Effective bending length - Major axis; Lex=1.63 Li+3 " b=14.4151t
Column buckling length - Major axis; Lox=L«=81t

Unbraced length - Minor axis; Ly=0ft
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Bearing length;

Analysis results

Design bending moment - Major axis;

Design shear force - Major axis;

Design perpendicular compression - Major axis;
Design axial tension force;

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2;

Wet service factor for bending - Table 4D;
Wet service factor for shear - Table 4D;

Wet service factor for tension - Table 4D;
Wet service factor for perp.comp. - Table 4D;

Tension members - cl.3.8

Design axial tension force;

Design tension parallel to grain - Table 4.3.1;
Actual tension parallel to grain;

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - €q.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - eq.3.4-2;

Design for bearing - ¢cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

L,=4in

My =335 Ib_ft
Vy=2220 b
R« =2220 Ib
P =960 Ib

CD =

CMb =1
Cw=1

CMt =1

Chte_perp = 0.67

P =960 Ib
F¢ =F,  Cp =475 Ib/in?
fi=P /(b d) =23 Ib/in?
fi/ F{' = 0.049
PASS - Design tension stress exceeds actual tension stress

My = 335 Ib_ft
Fox = Fp, " Cp =725 Ib/in?
fox = My / Sx = 78 Ib/in?
fox/ Fpx' = 0.108
PASS - Design bending stress exceeds actual bending stress

Vi =2220 Ib
Fvx' =F, " Cp=170 Ib/in?
fux=3"Vx/(2 b’ d)=281Ib/in?
fux/ Fux' = 0.475
PASS - Design shear stress exceeds actual shear stress

Ry, =2220 Ib

Fe_perpx = Fe_perp ” Cwc_perp = 419 Ib/in?
fo_perox = Re/ (b " Ly) = 101 Ib/in?

fe perpx ! Fe_perpx = 0.241

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Combined bending and axial loading - cl.3.9
Reference bending design value without Cy;
Reference bending design value without Cy;
Bending and axial tension - eq.3.9-1 and 3.9-2;

Fot* = Fp’ Cp=725 lb/in2
Fbﬂ** = Fb ! CD =725 Ib/in?
max(ft/ Ft' + fb,x/ an*, (fb,x - ft) / Fbﬁ**) = 0157, <1.0

PASS - Combined bending and tensile stresses are within permissible limits
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VERTICAL MEMBER DESIGN

In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Design summary

Overall design utilisation; 0.157

Overall design status; PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in? 725 6 0.009 PASS
Shear stress Ib/in2 {170 0 0.003 PASS
Bearing stress Ib/in2 {419 0 0.001 PASS
Compressive stress Ib/in2 451 71 0.157 PASS
Bending and axial force 0.035 PASS

Design section 1

Member details

Service condition; Wet
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=1
Nominal breadth of sections; Bnom = 6 in
Breadth of sections; b=5.5in
Nominal depth of sections; dnom = 6 in
Depth of sections; d=5.5in
Material; Douglas Fir-Larch North, Posts and timbers, No.2 grade
¢ 5.5" »
6"x6" sawn lumber section
3 Cross-sectional area, A, 30.25 in?
Section modulus, S, 27.7 in®
Section modulus, Sy, 27.7 in3
Second moment of area, |, 76.3 in*
Second moment of area, Iy, 76.3in*
Radius of gyration, r,, 1.588 in
Radius of gyration, Ty 1.588in
i Douglas Fir-Larch North, Posts and timbers, No.2 grade
0

Bending, Fb, 725 psi

Shear parallel to grain, F, 170 psi
Compression parallel to grain, F , 700 psi
Compression perpendicular to grain, F,
Tension parallel to grain, F, 475 psi
Modulus of elasticity, E, 1300000 psi
Minimum modulus of elasticity, Emi", 470000 psi
v Density, p, 35.104 Ibm/ft3

Specific gravity, G, 0.49

625 psi

c_perp’

Span details

Unbraced length - Major axis; Ly=111t

Effective bending length - Major axis; Lex=1.63 "Ly+3 " b=19.305ft
Column buckling length - Major axis; Lox=Le=111t

Unbraced length - Minor axis; L, =01t

Bearing length; L,=4in
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Analysis results

Design bending moment - Major axis;

Design shear force - Major axis;

Design perpendicular compression - Major axis;
Design axial compression force;

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2;

Wet service factor for bending - Table 4D;

Wet service factor for shear - Table 4D;

Wet service factor for compression - Table 4D;
Wet service factor for perp.comp. - Table 4D;
Wet service factor for mod.of elasticity - Table 4D;
Reference compression design value;
Adjusted modulus of elasticity;

Critical buckling design value;

Column stability factor - eq.3.7-1

Compression members - General - cl.3.6
Design axial compression force;

Design compression parallel to grain - Table 4.3.1;
Actual compression parallel to grain;

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - eq.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - €q.3.4-2;

Design for bearing - cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

My = 15 Ib_ft
V=10 1b
Re=101b

P =2140 b

Cwme = 0.91

Chwic_perp = 0.67

Cve=1

Fe*=F. Cp’ Cyc =637 Ib/in?

Emin' = Emin = 470000 Ib/in?

Fee =0.822 " Emin' / (Lpx / d)2 = 671 Ib/in2

Cr=(1+(Fee/Fe))/1.6-V(1+ (Fe / Fs')) 1 1.8)2 - (Fee / F¢*) 1 0.8) = 0.709

P=21401b
F''=F;" Cp Cumc Cp =451 Ib/in2
fo=P /(b d)=71Ib/in?
fo/ F¢' =0.157
PASS - Design compression stress exceeds actual compression stress

My =15 Ib_ft
Fox =Fp " Cp = 725 Ib/in?
fox = My / Sy = 6 Ib/in?
fox / Fox' = 0.009
PASS - Design bending stress exceeds actual bending stress

Vy=101b

Fux = Fy " Cp =170 Ib/in2

fux=3 " Vx/(2 b d)=0Ib/in?

fux/ Fyvx' =0.003

PASS - Design shear stress exceeds actual shear stress

Ry«=101b

Fe_perpx’ = Fc_perp ” Cc_perp = 419 Ib/in?
fe_perpx = Rx/ (b " Ly) = 0 Ib/in?

Te perpx / Fe_perpx' = 0.001

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Combined bending and axial loading - cl.3.9
Critical buckling design value in x-axis;

Fee1 =0.822 " Epin' / (Lo / d)? = 671 Ib/in?
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Critical buckling design value in y-axis; Feeo = 0.822 " Eqin’ = 386340 Ib/in?

Bending and compression check - egs.3.9-3 and 3.9-4
max((fo / Fo'Y? + fox / (Fox' (1= (fo/ Fee1))), (fe / Feez)) = 0.035; < 1.0

PASS - Combined bending and compressive stresses are within permissible limits
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DIAGONAL MEMBER DESIGN
In accordance with the ANSI/AF&PA NDS 2018 using the ASD method

Tedds calculation version 2.2.20

Design summary

Overall design utilisation; 0.129

Overall design status; PASS

Design section s1 results summary Unit Capacity Maximum Utilization Result
Bending stress Ib/in? 725 17 0.024 PASS
Shear stress Ib/in2 {170 1 0.007 PASS
Bearing stress Ib/in2 {419 1 0.003 PASS
Tensile stress Ib/in2 475 50 0.105 PASS
Bending and axial force 0.129 PASS

Design section 1

Member details

Service condition; Wet
Load duration - Table 2.3.2; Ten years
Sawn lumber section details
Number of sections in member; N=1
Nominal breadth of sections; Bnom = 6 in
Breadth of sections; b=5.5in
Nominal depth of sections; dnom = 6 in
Depth of sections; d=5.5in
Material; Douglas Fir-Larch North, Posts and timbers, No.2 grade
¢ 5.5" »
6"x6" sawn lumber section
3 Cross-sectional area, A, 30.25 in?
Section modulus, S, 27.7 in®
Section modulus, Sy, 27.7 in3
Second moment of area, |, 76.3 in*
Second moment of area, Iy, 76.3in*
Radius of gyration, r,, 1.588 in
Radius of gyration, Ty 1.588in
i Douglas Fir-Larch North, Posts and timbers, No.2 grade
0

Bending, Fb, 725 psi

Shear parallel to grain, F, 170 psi
Compression parallel to grain, F , 700 psi
Compression perpendicular to grain, F,
Tension parallel to grain, F, 475 psi
Modulus of elasticity, E, 1300000 psi
Minimum modulus of elasticity, Emi", 470000 psi
v Density, p, 35.104 Ibm/ft3

Specific gravity, G, 0.49

625 psi

c_perp’

Span details

Unbraced length - Major axis; Ly=9.51t

Effective bending length - Major axis; Lex=1.63 Li+3 " b=16.86ft
Column buckling length - Major axis; Lox=Lc=9.5ft

Unbraced length - Minor axis; L, =01t

Bearing length; L,=4in
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Analysis results

Design bending moment - Major axis;

Design shear force - Major axis;

Design perpendicular compression - Major axis;
Design axial tension force;

Adjustment factors - Table 4.3.1

Load duration factor - Table 2.3.2;

Wet service factor for bending - Table 4D;
Wet service factor for shear - Table 4D;

Wet service factor for tension - Table 4D;
Wet service factor for perp.comp. - Table 4D;

Tension members - cl.3.8

Design axial tension force;

Design tension parallel to grain - Table 4.3.1;
Actual tension parallel to grain;

Bending members - Flexure - cl.3.3
Design bending moment;

Design bending stress - Table 4.3.1;
Actual bending stress - €q.3.3-2;

Bending members - Shear - cl.3.4
Design shear force;

Design shear stress - Table 4.3.1;
Actual shear stress - eq.3.4-2;

Design for bearing - ¢cl.3.10
Design perpendicular compression;
Design bearing stress - Table 4.3.1;
Actual bearing stress;

My = 40 Ib_ft
Vie=251b
Ry=251Ib

P =1510Ib
Cp=

Cup =1

Cw =1

Cw =1

Chte_perp = 0.67

P=15101b
F¢ =F  Cp = 475 Ib/in?
fi=P /(b d) =50 Ib/in?
fy/ F{ = 0.105
PASS - Design tension stress exceeds actual tension stress

My =40 Ib_ft
Fox = Fp, " Cp =725 Ib/in?
fox = My / Sx = 17 Ib/in?
fox / Fox' = 0.024
PASS - Design bending stress exceeds actual bending stress

Vy=251b
Fvx' =F, " Cp=170 Ib/in?
fux=3"Vx/(2 b d)=1Ib/in?
fux/ Fyx' =0.007
PASS - Design shear stress exceeds actual shear stress

Rc=251b
Fe_pepx = Fe_perp ” Cwc_perp = 419 Ib/in?
f. perpx = Re/ (b " Lp) = 1 Ibfin2

o perpx ! Fo_perpx = 0.003

PASS - Design bearing stress exceeds actual bearing stress perpendicular to grain

Combined bending and axial loading - cl.3.9
Reference bending design value without Cy;
Reference bending design value without Cy;
Bending and axial tension - eq.3.9-1 and 3.9-2;

an* = Fb ’ CD =725 |b/in?
Fot** = Fp * Cp=725 lb/in2
max(ft/ Ft' + fb,x/ an*, (fb,x - ft) / Fbﬁ**) = 0129, <1.0

PASS - Combined bending and tensile stresses are within permissible limits
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