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RISK CATEGORY II

OCCUPANCY CAT. II

IMP. FACTOR 1

SITE CLASS D SEISMIC

R = 6.5 DESIGN CATEGORY D 11.6

Ss = 1.461 T0 = 0.10

S1 = 0.505 Ts = 0.52

Fa = 1.20 TL = 6 Fig 22-14

Fv = 1.80 T = 0.21

SDS= 1.169 Seismic Dead Load: 15 
psf

 Roof

SD1= 0.606 15 
psf

 Floor

20
psf

 Walls

CsULT= 0.180

CsASD= 0.128

Criteria

ASCE 7-16

IBC 2018

Dead Loads

Roof (Composit) 2.5 psf Flooring 1 psf

1/2" Ply 1.5 psf Sheathing 2.3 psf

Rafter/Truss 2 psf Joist 2.6 psf

Insulation 1 psf 5/8" GWB 3.1 psf

5/8" GWB 3.1 psf Misc. Mech 1 psf

Misc./Mech. 2 psf 10 psf

12.1 psf

Use 15 psf Use 15 psf

Live Loads

Snow 25 psf

floor 40 psf

Soil Bearing

2000 psf

Project: Date: 11/7/2022

Design: CRB

Seismic Design Loads (ASCE 7-16)
for a Wood Framed Structure

Table 12.2-1

Table 1.5-2

Table 20.3-1

Table 11.4-1

Table 1.5-1

Table 11.4-2

Eqn. 12.8-2

Rader Residence

7310 86th Ave SE

Vertical Design Loads 

Wroof=15 + 10= 25
psf

Wfloor=10 + 10 + 10= 30
psf

Mercer Island, WA  98040
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Exposure B 21.4 degrees

V= 97 mph 22.8 ft

Kd= 0.85 Table 26.6-1 6.31 ft

I= 1 19.6 ft

G= 0.85 26.11.1

Ke= 1.00 Table 26.9-1

Kzt= 1.00 Bldg Face Cp

Windward Wall 0.8

Leeward Wall -0.5

Windward Roof 0.3

Leeward Roof -0.6

Pressures:

Ultimate Allowable

Ht Kz qz Pww walls Plwwalls Pwalls (psf) Pwalls (psf)

0-15 0.57 11.67 7.94 5.39 13.33 8.00

15-20 0.62 12.69 8.63 5.39 14.03 8.42

20-25 0.66 13.51 9.19 5.39 14.58 8.75

25-30 0.7 14.33 9.75 5.39 15.14 9.08

30-40 0.76 15.56 10.58 5.39 15.98 9.59

Pww roof Plw roof Proof (psf) Proof (psf)

3.24 6.47 9.71 5.83

Project: Date: 11/7/2022

Design: CRB

Wind Design Loads (ASCE 7-16)

(mean roof height) h=

Directional Procedure - Part 1

Roof Angle =

Ground to top of roof

Bottom of roof to top of roof

worst case values

from Figure 27.4-1:

Mercer Island, WA  98040

Pressure Coefficients

7310 86th Ave SE

Rader Residence

*Note= Cp values are conservative

Calculated using ASCE7-16 Ch. 27 (Directional Procedure)

L3
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Rader Residence L6

Catherine
Text Box
W1

Catherine
Text Box
Upper Roof Mass Calculation

Catherine
Text Box
W1 = 1813.34 x 25 = 45.33 kip



Rader Residence L7

Catherine
Text Box
Low Roof/Second Floor Mass Calculations

Catherine
Text Box
W2

Catherine
Text Box
W5

Catherine
Text Box
W2 = 1262.74 x 30 = 37.88 kips (E)W3 = 895.85 x 25 = 22.4 kips (E)W4 = 633.35 x 25 = 15.83 kips (E)W5 = 956.39 x 25 = 23.91 kips (New)Wtotal = 76.11 kips (Existing)Wtotal = 23.91 (New)
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Seismic Analysis (ASCE 7-10)

Ss = 1.461 Fa = 1.20 Sms = 1.75 SDs = 1.17

S1 = 0.51 Fv = 1.80 Sm1 = 0.909 SD1 = 0.61

D

19.6 ft

0.19 sec

6.5

1.0

1.0

0.180

121.44 K

15.29 K

House

Level Wx (K) hx (ft) Wxhx Cvx Fx (K)

Roof 45.33 16.5 748 0.53 8.1

Second 76.11 8.75 666 0.47 7.2

Sum 121.44 1414 1.0 15.3

Cs =

W =

Mean Roof Height =

Allowable Base Shear V =

Site Class =

T =

R =

I =

rho =

Rader Residence L8

Catherine
Text Box
Wind analysiswroof = (6.31 + 8.25/2) x 12 psf = 126 plfwsecond = (8.25/2 + 8.25/2) x 12 psf = 99 plfWindload N/S:     Froof = 126plf x 44.69ft = 5.6k                            Fsecond = 99plf x 72.21ft = 7.1k                            Total    =  12.7k/15.3k = 0.83% of seismic therefore Seismic controls N/S design.Windload E/W:     Froof = 126plf x 35.4ft = 4.46k                             Fsecond = 99plf x 65.7ft = 6.5k                            Total = 10.96k/15.3k = 0.72% of seismic therefore Seismic controls E/W design.                                      

Catherine
Text Box
(E) Structure



Seismic Analysis (ASCE 7-10)

Ss = 1.461 Fa = 1.20 Sms = 1.75 SDs = 1.17

S1 = 0.51 Fv = 1.80 Sm1 = 0.909 SD1 = 0.61

D

11 ft

0.12 sec

6.5

1.0

1.0

0.180

23.91 K

3.01 K

House

Level Wx (K) hx (ft) Wxhx Cvx Fx (K)

Roof 23.91 7.75 185 1.00 3.0

Sum 23.91 185 1.0 3.0

Site Class =

Mean Roof Height =

T =

R =

I =

rho =

Cs =

W =

Allowable Base Shear V =

Rader Residence L9

Catherine
Text Box
Wind analysiswroof = (4.67 + 7.75/2) x 12 psf = 103 plf Awning = (4.67) x12 psf = 56 plfWindload N/S:     Froof = 103 plf x 33.73 ft = 3.5k                            Awning = 56 plf x 11 = 0.6 k                                                       Total    =  4.1k/3.0k = 1.37% of seismic therefore Wind controls N/S design.Windload E/W:     Froof = 103plf x 21.3ft = 2.2k                                                        Total = 2.2k/3k = 0.73% of seismic therefore Seismic controls E/W design.                                      
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East/West Direction (Existing)

Grid D E

Vwind (kips) 2 1.24

Vseismic (kips) 4.1 2.5

Length of wall (ft) 12.75 9.25

v_wind (p/f) 157 231

v_siesmic (p/l)** 322 465

h (ft) 7.75 7.75

OTF_Wind (lbs)* 1216 1039

OTF_Seismic (lbs)* 2492 2095

Length of shortest wall pier (ft) 12.75 2.25

Apect Ratio Reduction for Lateral Loads 0.61 3.44

Aspect Ratio Penalty 1.0 0.58

Shearwall W4 W3

Holdown MSTC66 MSTC66

*OTF does not take into account dead load and weight of the wall uno

**v_siesmic includes penalty

Rader Residence L10

Catherine
Text Box
(E) Roof Diaphragm2nd floor shearwalls



North/South Direction (Existing)

Grid 1 2 3

Vwind (kips) 5 6.4 1.4

Vseismic (kips) 7.3 9.2 1.9

Length of wall (ft) 24.25 29.5 16.75

v_wind (p/f) 206 217 84

v_siesmic (p/l)** 301 312 113

h (ft) 7.75 7.75 7.75

OTF_Wind (lbs)* 1598 1681 648

OTF_Seismic (lbs)* 2333 2417 879

Length of shortest wall pier (ft) 4 8 4

Apect Ratio Reduction for Lateral Loads 1.94 0.97 1.94

Aspect Ratio Penalty 1.0 1.0 1.0

Shearwall W3 W4 W6

Holdown HDU4 HDU5 HDU2

*OTF does not take into account dead load and weight of the wall uno

**v_siesmic includes penalty

East/West Direction (Existing)

Grid C D E

Vwind (kips) 2.47 3.6 2.5

Vseismic (kips) 3.9 7.7 6.1

Length of wall (ft) 14.5 12.75 16.75

v_wind (p/f) 293 282 257

v_siesmic (p/l)** 463 604 627

h (ft) 7.75 7.75 7.75

OTF_Wind (lbs)* 1320 2188 1157

OTF_Seismic (lbs)* 2084 4680 2822

Length of shortest wall pier (ft) 2.25 12.75 2.25

Apect Ratio Reduction for Lateral Loads 3.44 0.61 3.44

Aspect Ratio Penalty 0.58 1.0 0.58

Shearwall W3 W2 W2

Holdown MSTC66 HDU4 MSTC66

*OTF does not take into account dead load and weight of the wall uno

**v_siesmic includes penalty

Rader Residence L11

Catherine
Text Box
Existing Second Floor DiaphragmFirst Floor Walls



North/South Direction (Existing)

Grid 2 3 4

Vwind (kips) 1.3 1.7 1

Vseismic (kips) 1.2 1.1 1.3

Length of wall (ft) 3.25 3.5 12

v_wind (p/f) 477 538 83

v_siesmic (p/l)** 440 348 108

h (ft) 7.75 7.75 7.75

OTF_Wind (lbs)* 3100 3764 646

OTF_Seismic (lbs)* 2862 2436 840

Length of shortest wall pier (ft) 3.25 3.5 12

Apect Ratio Reduction for Lateral Loads 2.38 2.21 0.65

Aspect Ratio Penalty 0.84 0.90 1.0

Shearwall W3 W4 W6

Holdown HDU4 HDU4 HDU2

*OTF does not take into account dead load and weight of the wall uno

**v_siesmic includes penalty

East/West Direction (Existing)

Grid A B C

Vwind (kips) 0.56 1.1 1.1

Vseismic (kips) 0.79 1.5 0.73

Length of wall (ft) 10 5.5 See

v_wind (p/f) 56 200 Existing

v_siesmic (p/l)** 79 273 House

h (ft) 7.75 7.75 7.75

OTF_Wind (lbs)* 434 1550 Lateral

OTF_Seismic (lbs)* 612 2114 Analysis

Length of shortest wall pier (ft) 10 5.5 3

Apect Ratio Reduction for Lateral Loads 0.78 1.41 2.58

Aspect Ratio Penalty 1.0 1.0 0.77

Shearwall W6 W6 See (E) 

Holdown HDU2 HDU2 House

*OTF does not take into account dead load and weight of the wall uno

**v_siesmic includes penalty

This is added 

to C on the 

(E) House

Rader Residence L12
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Addition Roof DiaphragmFirst Floor Shearwalls



Rader Residence F1
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Rader Residence F2



Rader Residence F3



Rader Residence F4



L = 10 ft 10 in Lumber Type = 

wDL = psf Fb = psi

wLL psf Fv = psi

Spacing = in o.c. E = psi

Joist Size CD = 

S = in3 Cr = 

I = in4 CF = 

A = in2
incised

M = #-ft

R1 = R2 = # E' = 1300000 psi

fb = psi Fb' = 1461 psi

fv = psi Fv' = 173 psi OK

ΔDL = in = L/ 564

ΔLL = in = L/ 339

ΔTL = in = L/ 212

850

150

1,300,000

785

25

2x6

7.56

20.80

15

16

no

Hem-Fir #2

Rafters

1.15

1.15

1.3

0.231

0.384

0.615

8.25

289

1245

52.6

OK

Rader Residence F5
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L = 7 ft 9 in Lumber Type = 

wDL = psf Fb = psi

wLL psf Fv = psi

Spacing = in o.c. E = psi

Joist Size CD = 

S = in3 Cr = 

I = in4 CF = 

A = in2
incised

M = #-ft

R1 = R2 = # E' = 1300000 psi

fb = psi Fb' = 1461 psi

fv = psi Fv' = 173 psi OK

ΔDL = in = L/ 1033

ΔLL = in = L/ 620

ΔTL = in = L/ 3870.240

310

953 OK

56.4

0.090

0.150

20.80 1.3

8.25 no

601

24 1,300,000

2x6 1.15

7.56 1.15

Rafters

Hem-Fir #2

15 850

25 150

Rader Residence F6

Catherine
Text Box
Roof Framing RR2



L = 19 ft 3 in Lumber Type = 

wDL = psf Fb = psi

wLL psf Fv = psi

Spacing = in o.c. E = psi

Joist Size CD = 

S = in3 Cr = 

I = in4 CF = 

A = in2
incised

M = #-ft

R1 = R2 = # E' = 1300000 psi

fb = psi Fb' = 1124 psi

fv = psi Fv' = 173 psi OK

ΔDL = in = L/ 865

ΔLL = in = L/ 519

ΔTL = in = L/ 3240.712

513

937 OK

45.6

0.267

0.445

177.98 1

16.88 no

2470

16 1,300,000

2x12 1.15

31.64 1.15

Rafters

Hem-Fir #2

15 850

25 150

Rader Residence F7
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Rader Residence F9
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L = 11 ft 7 in Lumber Type = 

wDL = psf Fb = psi

wLL psf Fv = psi

Spacing = in o.c. E = psi

Joist Size CD = 

S = in3 Cr = 

I = in4 CF = 

A = in2
incised

M = #-ft

R1 = R2 = # E' = 1300000 psi

fb = psi Fb' = 1237 psi

fv = psi Fv' = 173 psi OK

ΔDL = in = L/ 2926

ΔLL = in = L/ 1097

ΔTL = in = L/ 798

850

150

1,300,000

926

40

2x10

21.39

98.93

15

12

no

Hem-Fir #2

Floor Joist FJ1 (2x8 Hem-Fir #2)

1.15

1.15

1.1

0.048

0.127

0.174

13.88

319

519

34.5

OK

Rader Residence F11
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Project Settings
Building Code Load Combinations:

Deflection Checks
IBC 2012 ASD

General Settings:
Vertical Direction: Y
North Axis: Plus Z

Ground Elevation: 0 ft

Occupancy Risk Category: II
Seismic Data:

Seismic Design Category: D
Spectral Acceleration SDs: 1.169

Overstrength (Omega) X: 3, Y: 3, Z: 3
Redundancy (Rho) X: 1 , Y: 1, Z: 1

Wind Data:
Wind Speed (mph): 110

Mean Roof Height: 0 ft
Ground Elevation: 0 ft

Gust Factor: 0.85
Analysis Data:
Analysis Method: PDelta

Performance: Auto
Force Tolerance: 0.1

Absolute Force Tolerance: 0.5 K
Displacement Tolerance: 0.01

Load Stepping Points: 31

Bill of Materials: Members

Material Section Count Total Length
ft

Total Volume
in^3

Total Weight
K

Parallam PSL 2.0E (Beam) PSL-B 5.25x11.25 1 14.2500 10099.6875 0.2630

Total Member Weight = 0.26301 K

Member Loads, Uniform

Member Service 
Case

Direction Magnitude Full Length? Start Offset
ft

End Offset
ft

Projected? Predefined Load

BmX003 D Shear y -0.0200 K/ft Yes 0.0000 14.2500 No N.A.

BmX003 L Shear y -0.0550 K/ft Yes 0.0000 14.2500 No N.A.

Member Loads, Concentrated

Member Service Case Direction Magnitude Offset
ft

BmX003 D Shear y -0.4650 K 14.2500

BmX003 E+X Shear y -2.9930 K 14.2500

BmX003 E-X Shear y 2.9930 K 14.2500

BmX003 S Shear y -0.1460 K 14.2500

BmX003 W+X Shear y -1.7320 K 14.2500

BmX003 W-X Shear y 1.7320 K 14.2500

Factored Load Combinations

Name Code Effective Equation Design Deflection

16-8 IBC 2012 ASD D Allowable Other

16
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Factored Load Combinations (continued)

Name Code Effective Equation Design Deflection

16-9 IBC 2012 ASD D + L Allowable Dead Plus Live

16-10S IBC 2012 ASD D + S Allowable Other

16-11Lr IBC 2012 ASD D + 0.75L Allowable Dead Plus Live

16-11S IBC 2012 ASD D + 0.75L + 0.75S Allowable Other

16-12E »+X IBC 2012 ASD 1.16366D + 0.7E+X Allowable Other

16-12E »+X:Ω IBC 2012 ASD 1.16366D + 2.1E+X Allowable Other

16-12E »-X IBC 2012 ASD 1.16366D + 0.7E-X Allowable Other

16-12E »-X:Ω IBC 2012 ASD 1.16366D + 2.1E-X Allowable Other

16-12W »+X IBC 2012 ASD D + 0.6W+X Allowable Other

16-12W »-X IBC 2012 ASD D + 0.6W-X Allowable Other

16-13Lr »+X IBC 2012 ASD D + 0.75L + 0.45W+X Allowable Other

16-13Lr »-X IBC 2012 ASD D + 0.75L + 0.45W-X Allowable Other

16-13S »+X IBC 2012 ASD D + 0.75L + 0.75S + 0.45W+X Allowable Other

16-13S »-X IBC 2012 ASD D + 0.75L + 0.75S + 0.45W-X Allowable Other

16-14 »+X IBC 2012 ASD 1.122745D + 0.525E+X + 0.75L + 0.75S Allowable Other

16-14 »+X:Ω IBC 2012 ASD 1.122745D + 1.575E+X + 0.75L + 0.75S Allowable Other

16-14 »-X IBC 2012 ASD 1.122745D + 0.525E-X + 0.75L + 0.75S Allowable Other

16-14 »-X:Ω IBC 2012 ASD 1.122745D + 1.575E-X + 0.75L + 0.75S Allowable Other

16-15 »+X IBC 2012 ASD 0.6D + 0.6W+X Allowable Other

16-15 »-X IBC 2012 ASD 0.6D + 0.6W-X Allowable Other

16-15Di IBC 2012 ASD 0.6D Allowable Other

16-16 »+X IBC 2012 ASD 0.43634D + 0.7E+X Allowable Other

16-16 »+X:Ω IBC 2012 ASD 0.43634D + 2.1E+X Allowable Other

16-16 »-X IBC 2012 ASD 0.43634D + 0.7E-X Allowable Other

16-16 »-X:Ω IBC 2012 ASD 0.43634D + 2.1E-X Allowable Other

D+0.75(L+W) »+X Deflection Checks D + 0.75L + 0.75W+X Deflections Other

D+0.75(L+W) »-X Deflection Checks D + 0.75L + 0.75W-X Deflections Other

D+L Deflection Checks D + L Deflections Dead Plus Live

D+Lr Deflection Checks D Deflections Other

D+S Deflection Checks D + S Deflections Other

Live Deflection Checks L Deflections Live Only

Seismic »+X Deflection Checks E+X Deflections Other

Seismic »-X Deflection Checks E-X Deflections Other

Snow Deflection Checks S Deflections Wind Or Snow

Wind »+X Deflection Checks W+X Deflections Wind Or Snow

Wind »-X Deflection Checks W-X Deflections Wind Or Snow

Result Cases

Name ID Design Checks Result Type P-Delta? Seismic Type

16-8 8 Allowable (ASD) Static No N.A.

16-8 Second Order 52 Allowable (ASD) Static Yes N.A.

17

Rader Residence F17



BUKER ENGINEERING, LLC
Daniel Buker

H:\Projects\2022\Rader Residence\Calculations\SB1.vap
Sunday, November 27, 2022 9:09 PM

VisualAnalysis 20.00.0001, Simple Analysis

www.iesweb.com Page 3 of 7

Result Cases (continued)

Name ID Design Checks Result Type P-Delta? Seismic Type

16-9 9 Allowable (ASD) Static No N.A.

16-9 Second Order 53 Allowable (ASD) Static Yes N.A.

16-10S 10 Allowable (ASD) Static No N.A.

16-10S Second Order 54 Allowable (ASD) Static Yes N.A.

16-11Lr 11 Allowable (ASD) Static No N.A.

16-11Lr Second Order 55 Allowable (ASD) Static Yes N.A.

16-11S 12 Allowable (ASD) Static No N.A.

16-11S Second Order 56 Allowable (ASD) Static Yes N.A.

16-12E »+X 15 Allowable (ASD) Static No Normal

16-12E »+X Second Order 59 Allowable (ASD) Static Yes Normal

16-12E »+X:Ω 16 Allowable (ASD) Static No Over-Strength

16-12E »+X:Ω Second Order 60 Allowable (ASD) Static Yes Over-Strength

16-12E »-X 17 Allowable (ASD) Static No Normal

16-12E »-X Second Order 61 Allowable (ASD) Static Yes Normal

16-12E »-X:Ω 18 Allowable (ASD) Static No Over-Strength

16-12E »-X:Ω Second Order 62 Allowable (ASD) Static Yes Over-Strength

16-12W »+X 13 Allowable (ASD) Static No N.A.

16-12W »+X Second Order 57 Allowable (ASD) Static Yes N.A.

16-12W »-X 14 Allowable (ASD) Static No N.A.

16-12W »-X Second Order 58 Allowable (ASD) Static Yes N.A.

16-13Lr »+X 19 Allowable (ASD) Static No N.A.

16-13Lr »+X Second Order 63 Allowable (ASD) Static Yes N.A.

16-13Lr »-X 20 Allowable (ASD) Static No N.A.

16-13Lr »-X Second Order 64 Allowable (ASD) Static Yes N.A.

16-13S »+X 21 Allowable (ASD) Static No N.A.

16-13S »+X Second Order 65 Allowable (ASD) Static Yes N.A.

16-13S »-X 22 Allowable (ASD) Static No N.A.

16-13S »-X Second Order 66 Allowable (ASD) Static Yes N.A.

16-14 »+X 23 Allowable (ASD) Static No Normal

16-14 »+X Second Order 67 Allowable (ASD) Static Yes Normal

16-14 »+X:Ω 24 Allowable (ASD) Static No Over-Strength

16-14 »+X:Ω Second Order 68 Allowable (ASD) Static Yes Over-Strength

16-14 »-X 25 Allowable (ASD) Static No Normal

16-14 »-X Second Order 69 Allowable (ASD) Static Yes Normal

16-14 »-X:Ω 26 Allowable (ASD) Static No Over-Strength

16-14 »-X:Ω Second Order 70 Allowable (ASD) Static Yes Over-Strength

16-15 »+X 27 Allowable (ASD) Static No N.A.

16-15 »+X Second Order 71 Allowable (ASD) Static Yes N.A.

16-15 »-X 28 Allowable (ASD) Static No N.A.

16-15 »-X Second Order 72 Allowable (ASD) Static Yes N.A.

16-15Di 29 Allowable (ASD) Static No N.A.

18

Rader Residence F18



BUKER ENGINEERING, LLC
Daniel Buker

H:\Projects\2022\Rader Residence\Calculations\SB1.vap
Sunday, November 27, 2022 9:09 PM

VisualAnalysis 20.00.0001, Simple Analysis

www.iesweb.com Page 4 of 7

Result Cases (continued)

Name ID Design Checks Result Type P-Delta? Seismic Type

16-15Di Second Order 73 Allowable (ASD) Static Yes N.A.

16-16 »+X 30 Allowable (ASD) Static No Normal

16-16 »+X Second Order 74 Allowable (ASD) Static Yes Normal

16-16 »+X:Ω 31 Allowable (ASD) Static No Over-Strength

16-16 »+X:Ω Second Order 75 Allowable (ASD) Static Yes Over-Strength

16-16 »-X 32 Allowable (ASD) Static No Normal

16-16 »-X Second Order 76 Allowable (ASD) Static Yes Normal

16-16 »-X:Ω 33 Allowable (ASD) Static No Over-Strength

16-16 »-X:Ω Second Order 77 Allowable (ASD) Static Yes Over-Strength

D 1 No Design Static No N.A.

D Second Order 45 No Design Static Yes N.A.

D+0.75(L+W) »+X 35 Deflections Static No N.A.

D+0.75(L+W) »+X Second 
Order

79 Deflections Static Yes N.A.

D+0.75(L+W) »-X 36 Deflections Static No N.A.

D+0.75(L+W) »-X Second 
Order

80 Deflections Static Yes N.A.

D+L 34 Deflections Static No N.A.

D+L Second Order 78 Deflections Static Yes N.A.

D+Lr 38 Deflections Static No N.A.

D+Lr Second Order 82 Deflections Static Yes N.A.

D+S 37 Deflections Static No N.A.

D+S Second Order 81 Deflections Static Yes N.A.

E+X 2 No Design Static No Normal

E+X Second Order 46 No Design Static Yes Normal

E-X 3 No Design Static No Normal

E-X Second Order 47 No Design Static Yes Normal

L 4 No Design Static No N.A.

L Second Order 48 No Design Static Yes N.A.

Live 39 Deflections Static No N.A.

Live Second Order 83 Deflections Static Yes N.A.

S 5 No Design Static No N.A.

S Second Order 49 No Design Static Yes N.A.

Seismic »+X 43 Deflections Static No Normal

Seismic »+X Second Order 87 Deflections Static Yes Normal

Seismic »-X 44 Deflections Static No Normal

Seismic »-X Second Order 88 Deflections Static Yes Normal

Snow 40 Deflections Static No N.A.

Snow Second Order 84 Deflections Static Yes N.A.

W+X 6 No Design Static No N.A.

W+X Second Order 50 No Design Static Yes N.A.

W-X 7 No Design Static No N.A.

19
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Result Cases (continued)

Name ID Design Checks Result Type P-Delta? Seismic Type

W-X Second Order 51 No Design Static Yes N.A.

Wind »+X 41 Deflections Static No N.A.

Wind »+X Second Order 85 Deflections Static Yes N.A.

Wind »-X 42 Deflections Static No N.A.

Wind »-X Second Order 86 Deflections Static Yes N.A.

Node Reactions (extreme rows: max and min)

Node Result Case FX
K

FY
K

FZ
K

MX
K-ft

MY
K-ft

MZ
K-ft

N003 16-12E »+X:Ω 0.0000 9.0507 0.0000 0.0000 0.0000 0.0000

N003 16-12E »+X:Ω Second Order 0.0000 9.0507 0.0000 0.0000 0.0000 0.0000

N003 16-16 »-X:Ω 0.0000 -7.5529 0.0000 0.0000 0.0000 0.0000

N003 16-16 »-X:Ω Second Order 0.0000 -7.5529 0.0000 0.0000 0.0000 0.0000

Member Forces (extreme rows: max and min)

Member Fx Min
K

Fx Max
K

Vy
K

Mz Min
K-ft

Mz Max
K-ft

BmX003 0.0000 (88) 0.0000 (88) 6.9600 (16) -20.6806 (60) 18.1717 (77)

Member Relative Deflections

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 16-8 0.0000 0.0201 8509.5642

BmX003 16-8 Second Order 0.0000 0.0201 8509.5642

BmX003 16-9 -0.0046 0.0099 17224.0902

BmX003 16-9 Second Order -0.0046 0.0099 17224.0902

BmX003 16-10S 0.0000 0.0292 5850.4011

BmX003 16-10S Second Order 0.0000 0.0292 5850.4011

BmX003 16-11Lr -0.0016 0.0121 14177.7263

BmX003 16-11Lr Second Order -0.0016 0.0121 14177.7263

BmX003 16-11S 0.0000 0.0182 9409.0154

BmX003 16-11S Second Order 0.0000 0.0182 9409.0154

BmX003 16-12E »+X 0.0000 0.1570 1089.1837

BmX003 16-12E »+X Second Order 0.0000 0.1570 1089.1837

BmX003 16-12E »+X:Ω 0.0000 0.4257 401.6807

BmX003 16-12E »+X:Ω Second Order 0.0000 0.4257 401.6807

BmX003 16-12E »-X -0.1121 0.0000 1525.9782

BmX003 16-12E »-X Second Order -0.1121 0.0000 1525.9782

BmX003 16-12E »-X:Ω -0.3807 0.0000 449.2184

BmX003 16-12E »-X:Ω Second Order -0.3807 0.0000 449.2184

BmX003 16-12W »+X 0.0000 0.0862 1984.2219

BmX003 16-12W »+X Second Order 0.0000 0.0862 1984.2219

20
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Member Relative Deflections (continued)

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 16-12W »-X -0.0477 0.0000 3587.3685

BmX003 16-12W »-X Second Order -0.0477 0.0000 3587.3685

BmX003 16-13Lr »+X 0.0000 0.0592 2888.5061

BmX003 16-13Lr »+X Second Order 0.0000 0.0592 2888.5061

BmX003 16-13Lr »-X -0.0435 0.0000 3931.4768

BmX003 16-13Lr »-X Second Order -0.0435 0.0000 3931.4768

BmX003 16-13S »+X 0.0000 0.0661 2586.1037

BmX003 16-13S »+X Second Order 0.0000 0.0661 2586.1037

BmX003 16-13S »-X -0.0367 0.0000 4655.1823

BmX003 16-13S »-X Second Order -0.0367 0.0000 4655.1823

BmX003 16-14 »+X 0.0000 0.1189 1437.9602

BmX003 16-14 »+X Second Order 0.0000 0.1189 1437.9602

BmX003 16-14 »+X:Ω 0.0000 0.3200 534.3485

BmX003 16-14 »+X:Ω Second Order 0.0000 0.3200 534.3485

BmX003 16-14 »-X -0.0842 0.0000 2029.7878

BmX003 16-14 »-X Second Order -0.0842 0.0000 2029.7878

BmX003 16-14 »-X:Ω -0.2852 0.0000 599.6444

BmX003 16-14 »-X:Ω Second Order -0.2852 0.0000 599.6444

BmX003 16-15 »+X 0.0000 0.0783 2183.3081

BmX003 16-15 »+X Second Order 0.0000 0.0783 2183.3081

BmX003 16-15 »-X -0.0552 0.0000 3100.4356

BmX003 16-15 »-X Second Order -0.0552 0.0000 3100.4356

BmX003 16-15Di 0.0000 0.0121 14182.6071

BmX003 16-15Di Second Order 0.0000 0.0121 14182.6071

BmX003 16-16 »+X 0.0000 0.1428 1197.1113

BmX003 16-16 »+X Second Order 0.0000 0.1428 1197.1113

BmX003 16-16 »+X:Ω 0.0000 0.4116 415.4522

BmX003 16-16 »+X:Ω Second Order 0.0000 0.4116 415.4522

BmX003 16-16 »-X -0.1260 0.0000 1357.5638

BmX003 16-16 »-X Second Order -0.1260 0.0000 1357.5638

BmX003 16-16 »-X:Ω -0.3947 0.0000 433.2757

BmX003 16-16 »-X:Ω Second Order -0.3947 0.0000 433.2757

BmX003 D 0.0000 0.0201 8509.5642

BmX003 D Second Order 0.0000 0.0201 8509.5642

BmX003 D+0.75(L+W) »+X 0.0000 0.0921 1855.8632

BmX003 D+0.75(L+W) »+X Second Order 0.0000 0.0921 1855.8632

BmX003 D+0.75(L+W) »-X -0.0762 0.0000 2245.5208

BmX003 D+0.75(L+W) »-X Second Order -0.0762 0.0000 2245.5208

BmX003 D+L -0.0046 0.0099 17224.0902

BmX003 D+L Second Order -0.0046 0.0099 17224.0902
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Member Relative Deflections (continued)

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 D+Lr 0.0000 0.0201 8509.5642

BmX003 D+Lr Second Order 0.0000 0.0201 8509.5642

BmX003 D+S 0.0000 0.0292 5850.4011

BmX003 D+S Second Order 0.0000 0.0292 5850.4011

BmX003 E+X 0.0000 0.1919 891.2819

BmX003 E+X Second Order 0.0000 0.1919 891.2819

BmX003 E-X -0.1919 0.0000 891.2819

BmX003 E-X Second Order -0.1919 0.0000 891.2819

BmX003 L -0.0168 0.0000 10159.7552

BmX003 L Second Order -0.0168 0.0000 10159.7552

BmX003 Live -0.0168 0.0000 10159.7552

BmX003 Live Second Order -0.0168 0.0000 10159.7552

BmX003 S 0.0000 0.0094 18271.2797

BmX003 S Second Order 0.0000 0.0094 18271.2797

BmX003 Seismic »+X 0.0000 0.1919 891.2819

BmX003 Seismic »+X Second Order 0.0000 0.1919 891.2819

BmX003 Seismic »-X -0.1919 0.0000 891.2819

BmX003 Seismic »-X Second Order -0.1919 0.0000 891.2819

BmX003 Snow 0.0000 0.0094 18271.2797

BmX003 Snow Second Order 0.0000 0.0094 18271.2797

BmX003 W+X 0.0000 0.1110 1540.1887

BmX003 W+X Second Order 0.0000 0.1110 1540.1887

BmX003 W-X -0.1110 0.0000 1540.1887

BmX003 W-X Second Order -0.1110 0.0000 1540.1887

BmX003 Wind »+X 0.0000 0.1110 1540.1887

BmX003 Wind »+X Second Order 0.0000 0.1110 1540.1887

BmX003 Wind »-X -0.1110 0.0000 1540.1887

BmX003 Wind »-X Second Order -0.1110 0.0000 1540.1887
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Project Settings
Building Code Load Combinations:

Deflection Checks
IBC 2012 ASD

General Settings:
Vertical Direction: Y
North Axis: Plus Z

Ground Elevation: 0 ft

Occupancy Risk Category: II
Seismic Data:

Seismic Design Category: D
Spectral Acceleration SDs: 1.169

Overstrength (Omega) X: 3, Y: 3, Z: 3
Redundancy (Rho) X: 1 , Y: 1, Z: 1

Wind Data:
Wind Speed (mph): 110

Mean Roof Height: 0 ft
Ground Elevation: 0 ft

Gust Factor: 0.85
Analysis Data:
Analysis Method: PDelta

Performance: Auto
Force Tolerance: 0.1

Absolute Force Tolerance: 0.5 K
Displacement Tolerance: 0.01

Load Stepping Points: 31

Bill of Materials: Members

Material Section Count Total Length
ft

Total Volume
in^3

Total Weight
K

ASTM A36 C9X20 1 10.0000 704.4000 0.2000

Total Member Weight = 0.20005 K

Member Loads, Uniform

Member Service 
Case

Direction Magnitude Full Length? Start Offset
ft

End Offset
ft

Projected? Predefined Load

BmX003 D Shear y -0.1350 K/ft Yes 0.0000 10.0000 No N.A.

BmX003 L Shear y -0.4650 K/ft Yes 0.0000 10.0000 No N.A.

Member Loads, Concentrated

Member Service Case Direction Magnitude Offset
ft

BmX003 D Shear y -1.0000 K 2.7500

BmX003 D Shear y -1.0000 K 5.7500

BmX003 E+X Shear y -3.8000 K 2.7500

BmX003 E+X Shear y 3.8000 K 5.7500

BmX003 E-X Shear y -3.8000 K 5.7500

BmX003 E-X Shear y 3.8000 K 2.7500

BmX003 L Shear y -0.5000 K 2.7500

BmX003 L Shear y -0.5000 K 5.7500

BmX003 S Shear y -0.2000 K 2.7500

BmX003 S Shear y -0.2000 K 5.7500
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Member Loads, Concentrated (continued)

Member Service Case Direction Magnitude Offset
ft

BmX003 W+X Shear y -2.2000 K 2.7500

BmX003 W+X Shear y 2.2000 K 5.7500

BmX003 W-X Shear y -2.2000 K 5.7500

BmX003 W-X Shear y 2.2000 K 2.7500

Factored Load Combinations

Name Code Effective Equation Design Deflection

16-8 IBC 2012 ASD D Allowable Other

16-9 IBC 2012 ASD D + L Allowable Dead Plus Live

16-10S IBC 2012 ASD D + S Allowable Other

16-11Lr IBC 2012 ASD D + 0.75L Allowable Dead Plus Live

16-11S IBC 2012 ASD D + 0.75L + 0.75S Allowable Other

16-12E »+X IBC 2012 ASD 1.16366D + 0.7E+X Allowable Other

16-12E »+X:Ω IBC 2012 ASD 1.16366D + 2.1E+X Allowable Other

16-12E »-X IBC 2012 ASD 1.16366D + 0.7E-X Allowable Other

16-12E »-X:Ω IBC 2012 ASD 1.16366D + 2.1E-X Allowable Other

16-12W »+X IBC 2012 ASD D + 0.6W+X Allowable Other

16-12W »-X IBC 2012 ASD D + 0.6W-X Allowable Other

16-13Lr »+X IBC 2012 ASD D + 0.75L + 0.45W+X Allowable Other

16-13Lr »-X IBC 2012 ASD D + 0.75L + 0.45W-X Allowable Other

16-13S »+X IBC 2012 ASD D + 0.75L + 0.75S + 0.45W+X Allowable Other

16-13S »-X IBC 2012 ASD D + 0.75L + 0.75S + 0.45W-X Allowable Other

16-14 »+X IBC 2012 ASD 1.122745D + 0.525E+X + 0.75L + 0.75S Allowable Other

16-14 »+X:Ω IBC 2012 ASD 1.122745D + 1.575E+X + 0.75L + 0.75S Allowable Other

16-14 »-X IBC 2012 ASD 1.122745D + 0.525E-X + 0.75L + 0.75S Allowable Other

16-14 »-X:Ω IBC 2012 ASD 1.122745D + 1.575E-X + 0.75L + 0.75S Allowable Other

16-15 »+X IBC 2012 ASD 0.6D + 0.6W+X Allowable Other

16-15 »-X IBC 2012 ASD 0.6D + 0.6W-X Allowable Other

16-15Di IBC 2012 ASD 0.6D Allowable Other

16-16 »+X IBC 2012 ASD 0.43634D + 0.7E+X Allowable Other

16-16 »+X:Ω IBC 2012 ASD 0.43634D + 2.1E+X Allowable Other

16-16 »-X IBC 2012 ASD 0.43634D + 0.7E-X Allowable Other

16-16 »-X:Ω IBC 2012 ASD 0.43634D + 2.1E-X Allowable Other

D+0.75(L+W) »+X Deflection Checks D + 0.75L + 0.75W+X Deflections Other

D+0.75(L+W) »-X Deflection Checks D + 0.75L + 0.75W-X Deflections Other

D+L Deflection Checks D + L Deflections Dead Plus Live

D+Lr Deflection Checks D Deflections Other

D+S Deflection Checks D + S Deflections Other

Live Deflection Checks L Deflections Live Only

Seismic »+X Deflection Checks E+X Deflections Other
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Factored Load Combinations (continued)

Name Code Effective Equation Design Deflection

Seismic »-X Deflection Checks E-X Deflections Other

Snow Deflection Checks S Deflections Wind Or Snow

Wind »+X Deflection Checks W+X Deflections Wind Or Snow

Wind »-X Deflection Checks W-X Deflections Wind Or Snow

Result Cases

Name ID Design Checks Result Type P-Delta? Seismic Type

16-8 8 Allowable (ASD) Static No N.A.

16-8 Second Order 52 Allowable (ASD) Static Yes N.A.

16-9 9 Allowable (ASD) Static No N.A.

16-9 Second Order 53 Allowable (ASD) Static Yes N.A.

16-10S 10 Allowable (ASD) Static No N.A.

16-10S Second Order 54 Allowable (ASD) Static Yes N.A.

16-11Lr 11 Allowable (ASD) Static No N.A.

16-11Lr Second Order 55 Allowable (ASD) Static Yes N.A.

16-11S 12 Allowable (ASD) Static No N.A.

16-11S Second Order 56 Allowable (ASD) Static Yes N.A.

16-12E »+X 15 Allowable (ASD) Static No Normal

16-12E »+X Second Order 59 Allowable (ASD) Static Yes Normal

16-12E »+X:Ω 16 Allowable (ASD) Static No Over-Strength

16-12E »+X:Ω Second Order 60 Allowable (ASD) Static Yes Over-Strength

16-12E »-X 17 Allowable (ASD) Static No Normal

16-12E »-X Second Order 61 Allowable (ASD) Static Yes Normal

16-12E »-X:Ω 18 Allowable (ASD) Static No Over-Strength

16-12E »-X:Ω Second Order 62 Allowable (ASD) Static Yes Over-Strength

16-12W »+X 13 Allowable (ASD) Static No N.A.

16-12W »+X Second Order 57 Allowable (ASD) Static Yes N.A.

16-12W »-X 14 Allowable (ASD) Static No N.A.

16-12W »-X Second Order 58 Allowable (ASD) Static Yes N.A.

16-13Lr »+X 19 Allowable (ASD) Static No N.A.

16-13Lr »+X Second Order 63 Allowable (ASD) Static Yes N.A.

16-13Lr »-X 20 Allowable (ASD) Static No N.A.

16-13Lr »-X Second Order 64 Allowable (ASD) Static Yes N.A.

16-13S »+X 21 Allowable (ASD) Static No N.A.

16-13S »+X Second Order 65 Allowable (ASD) Static Yes N.A.

16-13S »-X 22 Allowable (ASD) Static No N.A.

16-13S »-X Second Order 66 Allowable (ASD) Static Yes N.A.

16-14 »+X 23 Allowable (ASD) Static No Normal

16-14 »+X Second Order 67 Allowable (ASD) Static Yes Normal

16-14 »+X:Ω 24 Allowable (ASD) Static No Over-Strength

16-14 »+X:Ω Second Order 68 Allowable (ASD) Static Yes Over-Strength
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Result Cases (continued)

Name ID Design Checks Result Type P-Delta? Seismic Type

16-14 »-X 25 Allowable (ASD) Static No Normal

16-14 »-X Second Order 69 Allowable (ASD) Static Yes Normal

16-14 »-X:Ω 26 Allowable (ASD) Static No Over-Strength

16-14 »-X:Ω Second Order 70 Allowable (ASD) Static Yes Over-Strength

16-15 »+X 27 Allowable (ASD) Static No N.A.

16-15 »+X Second Order 71 Allowable (ASD) Static Yes N.A.

16-15 »-X 28 Allowable (ASD) Static No N.A.

16-15 »-X Second Order 72 Allowable (ASD) Static Yes N.A.

16-15Di 29 Allowable (ASD) Static No N.A.

16-15Di Second Order 73 Allowable (ASD) Static Yes N.A.

16-16 »+X 30 Allowable (ASD) Static No Normal

16-16 »+X Second Order 74 Allowable (ASD) Static Yes Normal

16-16 »+X:Ω 31 Allowable (ASD) Static No Over-Strength

16-16 »+X:Ω Second Order 75 Allowable (ASD) Static Yes Over-Strength

16-16 »-X 32 Allowable (ASD) Static No Normal

16-16 »-X Second Order 76 Allowable (ASD) Static Yes Normal

16-16 »-X:Ω 33 Allowable (ASD) Static No Over-Strength

16-16 »-X:Ω Second Order 77 Allowable (ASD) Static Yes Over-Strength

D 1 No Design Static No N.A.

D Second Order 45 No Design Static Yes N.A.

D+0.75(L+W) »+X 35 Deflections Static No N.A.

D+0.75(L+W) »+X Second 
Order

79 Deflections Static Yes N.A.

D+0.75(L+W) »-X 36 Deflections Static No N.A.

D+0.75(L+W) »-X Second 
Order

80 Deflections Static Yes N.A.

D+L 34 Deflections Static No N.A.

D+L Second Order 78 Deflections Static Yes N.A.

D+Lr 38 Deflections Static No N.A.

D+Lr Second Order 82 Deflections Static Yes N.A.

D+S 37 Deflections Static No N.A.

D+S Second Order 81 Deflections Static Yes N.A.

E+X 2 No Design Static No Normal

E+X Second Order 46 No Design Static Yes Normal

E-X 3 No Design Static No Normal

E-X Second Order 47 No Design Static Yes Normal

L 4 No Design Static No N.A.

L Second Order 48 No Design Static Yes N.A.

Live 39 Deflections Static No N.A.

Live Second Order 83 Deflections Static Yes N.A.

S 5 No Design Static No N.A.

S Second Order 49 No Design Static Yes N.A.
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Result Cases (continued)

Name ID Design Checks Result Type P-Delta? Seismic Type

Seismic »+X 43 Deflections Static No Normal

Seismic »+X Second Order 87 Deflections Static Yes Normal

Seismic »-X 44 Deflections Static No Normal

Seismic »-X Second Order 88 Deflections Static Yes Normal

Snow 40 Deflections Static No N.A.

Snow Second Order 84 Deflections Static Yes N.A.

W+X 6 No Design Static No N.A.

W+X Second Order 50 No Design Static Yes N.A.

W-X 7 No Design Static No N.A.

W-X Second Order 51 No Design Static Yes N.A.

Wind »+X 41 Deflections Static No N.A.

Wind »+X Second Order 85 Deflections Static Yes N.A.

Wind »-X 42 Deflections Static No N.A.

Wind »-X Second Order 86 Deflections Static Yes N.A.

Node Reactions (extreme rows: max and min)

Node Result Case FX
K

FY
K

FZ
K

MX
K-ft

MY
K-ft

MZ
K-ft

N001 16-14 »+X:Ω 0.0000 6.3043 0.0000 0.0000 0.0000 0.0000

N001 16-14 »+X:Ω Second Order 0.0000 6.3043 0.0000 0.0000 0.0000 0.0000

N002 16-16 »+X:Ω 0.0000 -1.6849 0.0000 0.0000 0.0000 0.0000

N002 16-16 »+X:Ω Second Order 0.0000 -1.6849 0.0000 0.0000 0.0000 0.0000

Member Forces (extreme rows: max and min)

Member Fx Min
K

Fx Max
K

Vy
K

Mz Min
K-ft

Mz Max
K-ft

BmX003 0.0000 (88) 0.0000 (88) 6.3043 (68) -7.7718 (75) 19.9711 (70)

Member Relative Deflections

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 16-8 -0.0546 0.0000 2197.5080

BmX003 16-8 Second Order -0.0546 0.0000 2197.5080

BmX003 16-9 -0.1313 0.0000 914.1327

BmX003 16-9 Second Order -0.1313 0.0000 914.1327

BmX003 16-10S -0.0616 0.0000 1948.6929

BmX003 16-10S Second Order -0.0616 0.0000 1948.6929

BmX003 16-11Lr -0.1121 0.0000 1070.4173

BmX003 16-11Lr Second Order -0.1121 0.0000 1070.4173

BmX003 16-11S -0.1173 0.0000 1022.7116

BmX003 16-11S Second Order -0.1173 0.0000 1022.7116

BmX003 16-12E »+X -0.0527 0.0000 2274.8855
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Member Relative Deflections (continued)

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 16-12E »+X Second Order -0.0527 0.0000 2274.8855

BmX003 16-12E »+X:Ω -0.0400 0.0000 2999.1150

BmX003 16-12E »+X:Ω Second Order -0.0400 0.0000 2999.1150

BmX003 16-12E »-X -0.0763 0.0000 1572.0094

BmX003 16-12E »-X Second Order -0.0763 0.0000 1572.0094

BmX003 16-12E »-X:Ω -0.1039 0.0000 1155.4739

BmX003 16-12E »-X:Ω Second Order -0.1039 0.0000 1155.4739

BmX003 16-12W »+X -0.0489 0.0000 2451.5618

BmX003 16-12W »+X Second Order -0.0489 0.0000 2451.5618

BmX003 16-12W »-X -0.0608 0.0000 1972.7381

BmX003 16-12W »-X Second Order -0.0608 0.0000 1972.7381

BmX003 16-13Lr »+X -0.1077 0.0000 1114.5089

BmX003 16-13Lr »+X Second Order -0.1077 0.0000 1114.5089

BmX003 16-13Lr »-X -0.1167 0.0000 1028.3729

BmX003 16-13Lr »-X Second Order -0.1167 0.0000 1028.3729

BmX003 16-13S »+X -0.1129 0.0000 1062.8926

BmX003 16-13S »+X Second Order -0.1129 0.0000 1062.8926

BmX003 16-13S »-X -0.1219 0.0000 984.3004

BmX003 16-13S »-X Second Order -0.1219 0.0000 984.3004

BmX003 16-14 »+X -0.1153 0.0000 1041.1555

BmX003 16-14 »+X Second Order -0.1153 0.0000 1041.1555

BmX003 16-14 »+X:Ω -0.1001 0.0000 1198.2979

BmX003 16-14 »+X:Ω Second Order -0.1001 0.0000 1198.2979

BmX003 16-14 »-X -0.1334 0.0000 899.7230

BmX003 16-14 »-X Second Order -0.1334 0.0000 899.7230

BmX003 16-14 »-X:Ω -0.1531 0.0000 783.9068

BmX003 16-14 »-X:Ω Second Order -0.1531 0.0000 783.9068

BmX003 16-15 »+X -0.0274 0.0000 4382.8899

BmX003 16-15 »+X Second Order -0.0274 0.0000 4382.8899

BmX003 16-15 »-X -0.0391 0.0000 3068.9042

BmX003 16-15 »-X Second Order -0.0391 0.0000 3068.9042

BmX003 16-15Di -0.0328 0.0000 3662.5133

BmX003 16-15Di Second Order -0.0328 0.0000 3662.5133

BmX003 16-16 »+X -0.0156 0.0000 7708.3748

BmX003 16-16 »+X Second Order -0.0156 0.0000 7708.3748

BmX003 16-16 »+X:Ω -0.0101 0.0218 5498.6426

BmX003 16-16 »+X:Ω Second Order -0.0101 0.0218 5498.6426

BmX003 16-16 »-X -0.0372 0.0000 3226.3446

BmX003 16-16 »-X Second Order -0.0372 0.0000 3226.3446

BmX003 16-16 »-X:Ω -0.0656 0.0000 1829.6215
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Member Relative Deflections (continued)

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 16-16 »-X:Ω Second Order -0.0656 0.0000 1829.6215

BmX003 D -0.0546 0.0000 2197.5080

BmX003 D Second Order -0.0546 0.0000 2197.5080

BmX003 D+0.75(L+W) »+X -0.1048 0.0000 1144.8899

BmX003 D+0.75(L+W) »+X Second Order -0.1048 0.0000 1144.8899

BmX003 D+0.75(L+W) »-X -0.1198 0.0000 1001.5205

BmX003 D+0.75(L+W) »-X Second Order -0.1198 0.0000 1001.5205

BmX003 D+L -0.1313 0.0000 914.1327

BmX003 D+L Second Order -0.1313 0.0000 914.1327

BmX003 D+Lr -0.0546 0.0000 2197.5080

BmX003 D+Lr Second Order -0.0546 0.0000 2197.5080

BmX003 D+S -0.0616 0.0000 1948.6929

BmX003 D+S Second Order -0.0616 0.0000 1948.6929

BmX003 E+X 0.0000 0.0206 5832.9324

BmX003 E+X Second Order 0.0000 0.0206 5832.9324

BmX003 E-X -0.0206 0.0000 5832.9324

BmX003 E-X Second Order -0.0206 0.0000 5832.9324

BmX003 L -0.0767 0.0000 1565.2232

BmX003 L Second Order -0.0767 0.0000 1565.2232

BmX003 Live -0.0767 0.0000 1565.2232

BmX003 Live Second Order -0.0767 0.0000 1565.2232

BmX003 S -0.0070 0.0000 17209.5384

BmX003 S Second Order -0.0070 0.0000 17209.5384

BmX003 Seismic »+X 0.0000 0.0206 5832.9324

BmX003 Seismic »+X Second Order 0.0000 0.0206 5832.9324

BmX003 Seismic »-X -0.0206 0.0000 5832.9324

BmX003 Seismic »-X Second Order -0.0206 0.0000 5832.9324

BmX003 Snow -0.0070 0.0000 17209.5384

BmX003 Snow Second Order -0.0070 0.0000 17209.5384

BmX003 W+X 0.0000 0.0119 10075.0651

BmX003 W+X Second Order 0.0000 0.0119 10075.0651

BmX003 W-X -0.0119 0.0000 10075.0651

BmX003 W-X Second Order -0.0119 0.0000 10075.0651

BmX003 Wind »+X 0.0000 0.0119 10075.0651

BmX003 Wind »+X Second Order 0.0000 0.0119 10075.0651

BmX003 Wind »-X -0.0119 0.0000 10075.0651

BmX003 Wind »-X Second Order -0.0119 0.0000 10075.0651
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Project Settings
Building Code Load Combinations:

Deflection Checks
IBC 2012 ASD

General Settings:
Vertical Direction: Y
North Axis: Plus Z

Ground Elevation: 0 ft

Occupancy Risk Category: II
Seismic Data:

Seismic Design Category: D
Spectral Acceleration SDs: 1.169

Overstrength (Omega) X: 3, Y: 3, Z: 3
Redundancy (Rho) X: 1 , Y: 1, Z: 1

Wind Data:
Wind Speed (mph): 110

Mean Roof Height: 0 ft
Ground Elevation: 0 ft

Gust Factor: 0.85
Analysis Data:
Analysis Method: PDelta

Performance: Auto
Force Tolerance: 0.1

Absolute Force Tolerance: 0.5 K
Displacement Tolerance: 0.01

Load Stepping Points: 31

Bill of Materials: Members

Material Section Count Total Length
ft

Total Volume
in^3

Total Weight
K

ASTM A992 Grade 50 W10X45 1 23.5000 3750.6000 1.0652

Total Member Weight = 1.0652 K

Member Loads, Uniform

Member Service 
Case

Direction Magnitude Full Length? Start Offset
ft

End Offset
ft

Projected? Predefined Load

BmX003 D Shear y -0.1350 K/ft Yes 0.0000 23.5000 No N.A.

BmX003 L Shear y -0.5000 K/ft Yes 0.0000 23.5000 No N.A.

Member Loads, Concentrated

Member Service Case Direction Magnitude Offset
ft

BmX003 D Shear y -0.0800 K 9.7500

BmX003 D Shear y -0.0800 K 13.9000

BmX003 D Shear y -0.0800 K 17.0000

BmX003 D Shear y -0.0800 K 20.7500

BmX003 D Shear y -0.0250 K 5.2500

BmX003 E+X Shear y -2.3620 K 9.7500

BmX003 E+X Shear y -2.3620 K 17.0000

BmX003 E+X Shear y 2.3620 K 13.9000

BmX003 E+X Shear y 2.3620 K 20.7500

BmX003 E-X Shear y -0.7980 K 13.9000
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Member Loads, Concentrated (continued)

Member Service Case Direction Magnitude Offset
ft

BmX003 E-X Shear y -0.7980 K 20.7500

BmX003 E-X Shear y 0.7980 K 9.7500

BmX003 E-X Shear y 0.7980 K 17.0000

BmX003 L Shear y -0.2870 K 9.7500

BmX003 L Shear y -0.2870 K 13.9000

BmX003 L Shear y -0.2870 K 17.0000

BmX003 L Shear y -0.2870 K 20.7500

BmX003 L Shear y -0.2780 K 5.2500

BmX003 S Shear y 0.0400 K 9.7500

BmX003 S Shear y 0.0400 K 13.9000

BmX003 S Shear y 0.0400 K 17.0000

BmX003 S Shear y 0.0400 K 20.7500

BmX003 S Shear y 0.0610 K 5.2500

BmX003 W+X Shear y -0.4620 K 9.7500

BmX003 W+X Shear y -0.4620 K 17.0000

BmX003 W+X Shear y 0.4620 K 13.9000

BmX003 W+X Shear y 0.4620 K 20.7500

BmX003 W-X Shear y -0.4630 K 20.7500

BmX003 W-X Shear y -0.4620 K 13.9000

BmX003 W-X Shear y 0.4620 K 9.7500

BmX003 W-X Shear y 0.4620 K 17.0000

Factored Load Combinations

Name Code Effective Equation Design Deflection

16-8 IBC 2012 ASD D Allowable Other

16-9 IBC 2012 ASD D + L Allowable Dead Plus Live

16-10S IBC 2012 ASD D + S Allowable Other

16-11Lr IBC 2012 ASD D + 0.75L Allowable Dead Plus Live

16-11S IBC 2012 ASD D + 0.75L + 0.75S Allowable Other

16-12E »+X IBC 2012 ASD 1.16366D + 0.7E+X Allowable Other

16-12E »+X:Ω IBC 2012 ASD 1.16366D + 2.1E+X Allowable Other

16-12E »-X IBC 2012 ASD 1.16366D + 0.7E-X Allowable Other

16-12E »-X:Ω IBC 2012 ASD 1.16366D + 2.1E-X Allowable Other

16-12W »+X IBC 2012 ASD D + 0.6W+X Allowable Other

16-12W »-X IBC 2012 ASD D + 0.6W-X Allowable Other

16-13Lr »+X IBC 2012 ASD D + 0.75L + 0.45W+X Allowable Other

16-13Lr »-X IBC 2012 ASD D + 0.75L + 0.45W-X Allowable Other

16-13S »+X IBC 2012 ASD D + 0.75L + 0.75S + 0.45W+X Allowable Other

16-13S »-X IBC 2012 ASD D + 0.75L + 0.75S + 0.45W-X Allowable Other

16-14 »+X IBC 2012 ASD 1.122745D + 0.525E+X + 0.75L + 0.75S Allowable Other
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Factored Load Combinations (continued)

Name Code Effective Equation Design Deflection

16-14 »+X:Ω IBC 2012 ASD 1.122745D + 1.575E+X + 0.75L + 0.75S Allowable Other

16-14 »-X IBC 2012 ASD 1.122745D + 0.525E-X + 0.75L + 0.75S Allowable Other

16-14 »-X:Ω IBC 2012 ASD 1.122745D + 1.575E-X + 0.75L + 0.75S Allowable Other

16-15 »+X IBC 2012 ASD 0.6D + 0.6W+X Allowable Other

16-15 »-X IBC 2012 ASD 0.6D + 0.6W-X Allowable Other

16-15Di IBC 2012 ASD 0.6D Allowable Other

16-16 »+X IBC 2012 ASD 0.43634D + 0.7E+X Allowable Other

16-16 »+X:Ω IBC 2012 ASD 0.43634D + 2.1E+X Allowable Other

16-16 »-X IBC 2012 ASD 0.43634D + 0.7E-X Allowable Other

16-16 »-X:Ω IBC 2012 ASD 0.43634D + 2.1E-X Allowable Other

D+0.75(L+W) »+X Deflection Checks D + 0.75L + 0.75W+X Deflections Other

D+0.75(L+W) »-X Deflection Checks D + 0.75L + 0.75W-X Deflections Other

D+L Deflection Checks D + L Deflections Dead Plus Live

D+Lr Deflection Checks D Deflections Other

D+S Deflection Checks D + S Deflections Other

Live Deflection Checks L Deflections Live Only

Seismic »+X Deflection Checks E+X Deflections Other

Seismic »-X Deflection Checks E-X Deflections Other

Snow Deflection Checks S Deflections Wind Or Snow

Wind »+X Deflection Checks W+X Deflections Wind Or Snow

Wind »-X Deflection Checks W-X Deflections Wind Or Snow

Result Cases

Name ID Design Checks Result Type P-Delta? Seismic Type

16-8 8 Allowable (ASD) Static No N.A.

16-8 Second Order 52 Allowable (ASD) Static Yes N.A.

16-9 9 Allowable (ASD) Static No N.A.

16-9 Second Order 53 Allowable (ASD) Static Yes N.A.

16-10S 10 Allowable (ASD) Static No N.A.

16-10S Second Order 54 Allowable (ASD) Static Yes N.A.

16-11Lr 11 Allowable (ASD) Static No N.A.

16-11Lr Second Order 55 Allowable (ASD) Static Yes N.A.

16-11S 12 Allowable (ASD) Static No N.A.

16-11S Second Order 56 Allowable (ASD) Static Yes N.A.

16-12E »+X 15 Allowable (ASD) Static No Normal

16-12E »+X Second Order 59 Allowable (ASD) Static Yes Normal

16-12E »+X:Ω 16 Allowable (ASD) Static No Over-Strength

16-12E »+X:Ω Second Order 60 Allowable (ASD) Static Yes Over-Strength

16-12E »-X 17 Allowable (ASD) Static No Normal

16-12E »-X Second Order 61 Allowable (ASD) Static Yes Normal

16-12E »-X:Ω 18 Allowable (ASD) Static No Over-Strength
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Result Cases (continued)

Name ID Design Checks Result Type P-Delta? Seismic Type

16-12E »-X:Ω Second Order 62 Allowable (ASD) Static Yes Over-Strength

16-12W »+X 13 Allowable (ASD) Static No N.A.

16-12W »+X Second Order 57 Allowable (ASD) Static Yes N.A.

16-12W »-X 14 Allowable (ASD) Static No N.A.

16-12W »-X Second Order 58 Allowable (ASD) Static Yes N.A.

16-13Lr »+X 19 Allowable (ASD) Static No N.A.

16-13Lr »+X Second Order 63 Allowable (ASD) Static Yes N.A.

16-13Lr »-X 20 Allowable (ASD) Static No N.A.

16-13Lr »-X Second Order 64 Allowable (ASD) Static Yes N.A.

16-13S »+X 21 Allowable (ASD) Static No N.A.

16-13S »+X Second Order 65 Allowable (ASD) Static Yes N.A.

16-13S »-X 22 Allowable (ASD) Static No N.A.

16-13S »-X Second Order 66 Allowable (ASD) Static Yes N.A.

16-14 »+X 23 Allowable (ASD) Static No Normal

16-14 »+X Second Order 67 Allowable (ASD) Static Yes Normal

16-14 »+X:Ω 24 Allowable (ASD) Static No Over-Strength

16-14 »+X:Ω Second Order 68 Allowable (ASD) Static Yes Over-Strength

16-14 »-X 25 Allowable (ASD) Static No Normal

16-14 »-X Second Order 69 Allowable (ASD) Static Yes Normal

16-14 »-X:Ω 26 Allowable (ASD) Static No Over-Strength

16-14 »-X:Ω Second Order 70 Allowable (ASD) Static Yes Over-Strength

16-15 »+X 27 Allowable (ASD) Static No N.A.

16-15 »+X Second Order 71 Allowable (ASD) Static Yes N.A.

16-15 »-X 28 Allowable (ASD) Static No N.A.

16-15 »-X Second Order 72 Allowable (ASD) Static Yes N.A.

16-15Di 29 Allowable (ASD) Static No N.A.

16-15Di Second Order 73 Allowable (ASD) Static Yes N.A.

16-16 »+X 30 Allowable (ASD) Static No Normal

16-16 »+X Second Order 74 Allowable (ASD) Static Yes Normal

16-16 »+X:Ω 31 Allowable (ASD) Static No Over-Strength

16-16 »+X:Ω Second Order 75 Allowable (ASD) Static Yes Over-Strength

16-16 »-X 32 Allowable (ASD) Static No Normal

16-16 »-X Second Order 76 Allowable (ASD) Static Yes Normal

16-16 »-X:Ω 33 Allowable (ASD) Static No Over-Strength

16-16 »-X:Ω Second Order 77 Allowable (ASD) Static Yes Over-Strength

D 1 No Design Static No N.A.

D Second Order 45 No Design Static Yes N.A.

D+0.75(L+W) »+X 35 Deflections Static No N.A.

D+0.75(L+W) »+X Second 
Order

79 Deflections Static Yes N.A.

D+0.75(L+W) »-X 36 Deflections Static No N.A.
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Result Cases (continued)

Name ID Design Checks Result Type P-Delta? Seismic Type

D+0.75(L+W) »-X Second 
Order

80 Deflections Static Yes N.A.

D+L 34 Deflections Static No N.A.

D+L Second Order 78 Deflections Static Yes N.A.

D+Lr 38 Deflections Static No N.A.

D+Lr Second Order 82 Deflections Static Yes N.A.

D+S 37 Deflections Static No N.A.

D+S Second Order 81 Deflections Static Yes N.A.

E+X 2 No Design Static No Normal

E+X Second Order 46 No Design Static Yes Normal

E-X 3 No Design Static No Normal

E-X Second Order 47 No Design Static Yes Normal

L 4 No Design Static No N.A.

L Second Order 48 No Design Static Yes N.A.

Live 39 Deflections Static No N.A.

Live Second Order 83 Deflections Static Yes N.A.

S 5 No Design Static No N.A.

S Second Order 49 No Design Static Yes N.A.

Seismic »+X 43 Deflections Static No Normal

Seismic »+X Second Order 87 Deflections Static Yes Normal

Seismic »-X 44 Deflections Static No Normal

Seismic »-X Second Order 88 Deflections Static Yes Normal

Snow 40 Deflections Static No N.A.

Snow Second Order 84 Deflections Static Yes N.A.

W+X 6 No Design Static No N.A.

W+X Second Order 50 No Design Static Yes N.A.

W-X 7 No Design Static No N.A.

W-X Second Order 51 No Design Static Yes N.A.

Wind »+X 41 Deflections Static No N.A.

Wind »+X Second Order 85 Deflections Static Yes N.A.

Wind »-X 42 Deflections Static No N.A.

Wind »-X Second Order 86 Deflections Static Yes N.A.

Node Reactions (extreme rows: max and min)

Node Result Case FX
K

FY
K

FZ
K

MX
K-ft

MY
K-ft

MZ
K-ft

N002 16-9 0.0000 9.0204 0.0000 0.0000 0.0000 0.0000

N002 16-9 Second Order 0.0000 9.0204 0.0000 0.0000 0.0000 0.0000

N002 D+L 0.0000 9.0204 0.0000 0.0000 0.0000 0.0000

N002 D+L Second Order 0.0000 9.0204 0.0000 0.0000 0.0000 0.0000

N002 E+X 0.0000 -0.7940 0.0000 0.0000 0.0000 0.0000

N002 E+X Second Order 0.0000 -0.7940 0.0000 0.0000 0.0000 0.0000
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Node Reactions (continued) (extreme rows: max and min)

Node Result Case FX
K

FY
K

FZ
K

MX
K-ft

MY
K-ft

MZ
K-ft

N002 Seismic »+X 0.0000 -0.7940 0.0000 0.0000 0.0000 0.0000

N002 Seismic »+X Second Order 0.0000 -0.7940 0.0000 0.0000 0.0000 0.0000

Member Forces (extreme rows: max and min)

Member Fx Min
K

Fx Max
K

Vy
K

Mz Min
K-ft

Mz Max
K-ft

BmX003 0.0000 (88) 0.0000 (88) -9.0204 (34) -2.6142 (88) 55.2048 (24)

Member Relative Deflections

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 16-8 -0.1887 0.0000 1494.6821

BmX003 16-8 Second Order -0.1887 0.0000 1494.6821

BmX003 16-9 -0.7330 0.0000 384.7251

BmX003 16-9 Second Order -0.7330 0.0000 384.7251

BmX003 16-10S -0.1784 0.0000 1580.8050

BmX003 16-10S Second Order -0.1784 0.0000 1580.8050

BmX003 16-11Lr -0.5969 0.0000 472.4327

BmX003 16-11Lr Second Order -0.5969 0.0000 472.4327

BmX003 16-11S -0.5892 0.0000 478.6139

BmX003 16-11S Second Order -0.5892 0.0000 478.6139

BmX003 16-12E »+X -0.2635 0.0000 1070.2779

BmX003 16-12E »+X Second Order -0.2635 0.0000 1070.2779

BmX003 16-12E »+X:Ω -0.3525 0.0000 800.0734

BmX003 16-12E »+X:Ω Second Order -0.3525 0.0000 800.0734

BmX003 16-12E »-X -0.2049 0.0000 1376.5804

BmX003 16-12E »-X Second Order -0.2049 0.0000 1376.5804

BmX003 16-12E »-X:Ω -0.1758 0.0000 1603.9053

BmX003 16-12E »-X:Ω Second Order -0.1758 0.0000 1603.9053

BmX003 16-12W »+X -0.1960 0.0000 1438.8368

BmX003 16-12W »+X Second Order -0.1960 0.0000 1438.8368

BmX003 16-12W »-X -0.1814 0.0000 1554.7123

BmX003 16-12W »-X Second Order -0.1814 0.0000 1554.7123

BmX003 16-13Lr »+X -0.6024 0.0000 468.1255

BmX003 16-13Lr »+X Second Order -0.6024 0.0000 468.1255

BmX003 16-13Lr »-X -0.5914 0.0000 476.8117

BmX003 16-13Lr »-X Second Order -0.5914 0.0000 476.8117

BmX003 16-13S »+X -0.5947 0.0000 474.1939

BmX003 16-13S »+X Second Order -0.5947 0.0000 474.1939

BmX003 16-13S »-X -0.5837 0.0000 483.1088

BmX003 16-13S »-X Second Order -0.5837 0.0000 483.1088
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Member Relative Deflections (continued)

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 16-14 »+X -0.6452 0.0000 437.1041

BmX003 16-14 »+X Second Order -0.6452 0.0000 437.1041

BmX003 16-14 »+X:Ω -0.7111 0.0000 396.5614

BmX003 16-14 »+X:Ω Second Order -0.7111 0.0000 396.5614

BmX003 16-14 »-X -0.6013 0.0000 468.9814

BmX003 16-14 »-X Second Order -0.6013 0.0000 468.9814

BmX003 16-14 »-X:Ω -0.5793 0.0000 486.8188

BmX003 16-14 »-X:Ω Second Order -0.5793 0.0000 486.8188

BmX003 16-15 »+X -0.1205 0.0000 2339.5736

BmX003 16-15 »+X Second Order -0.1205 0.0000 2339.5736

BmX003 16-15 »-X -0.1059 0.0000 2662.3079

BmX003 16-15 »-X Second Order -0.1059 0.0000 2662.3079

BmX003 16-15Di -0.1132 0.0000 2491.1369

BmX003 16-15Di Second Order -0.1132 0.0000 2491.1369

BmX003 16-16 »+X -0.1266 0.0000 2227.7073

BmX003 16-16 »+X Second Order -0.1266 0.0000 2227.7073

BmX003 16-16 »+X:Ω -0.2164 0.0000 1303.0548

BmX003 16-16 »+X:Ω Second Order -0.2164 0.0000 1303.0548

BmX003 16-16 »-X -0.0677 0.0000 4163.8311

BmX003 16-16 »-X Second Order -0.0677 0.0000 4163.8311

BmX003 16-16 »-X:Ω -0.0399 0.0000 7064.9572

BmX003 16-16 »-X:Ω Second Order -0.0399 0.0000 7064.9572

BmX003 D -0.1887 0.0000 1494.6821

BmX003 D Second Order -0.1887 0.0000 1494.6821

BmX003 D+0.75(L+W) »+X -0.6061 0.0000 465.2974

BmX003 D+0.75(L+W) »+X Second Order -0.6061 0.0000 465.2974

BmX003 D+0.75(L+W) »-X -0.5878 0.0000 479.7739

BmX003 D+0.75(L+W) »-X Second Order -0.5878 0.0000 479.7739

BmX003 D+L -0.7330 0.0000 384.7251

BmX003 D+L Second Order -0.7330 0.0000 384.7251

BmX003 D+Lr -0.1887 0.0000 1494.6821

BmX003 D+Lr Second Order -0.1887 0.0000 1494.6821

BmX003 D+S -0.1784 0.0000 1580.8050

BmX003 D+S Second Order -0.1784 0.0000 1580.8050

BmX003 E+X -0.0646 0.0000 4367.6125

BmX003 E+X Second Order -0.0646 0.0000 4367.6125

BmX003 E-X 0.0000 0.0218 12927.6950

BmX003 E-X Second Order 0.0000 0.0218 12927.6950

BmX003 L -0.5443 0.0000 518.0756

BmX003 L Second Order -0.5443 0.0000 518.0756

38

Rader Residence F38



BUKER ENGINEERING, LLC
Daniel Buker

H:\Projects\2022\Rader Residence\Calculations\SB3.vap
Sunday, November 27, 2022 9:29 PM

VisualAnalysis 20.00.0001, Simple Analysis

www.iesweb.com Page 8 of 8

Member Relative Deflections (continued)

Member Result Case Min Dy
in

Max Dy
in

|L/Dy|

BmX003 Live -0.5443 0.0000 518.0756

BmX003 Live Second Order -0.5443 0.0000 518.0756

BmX003 S 0.0000 0.0103 27435.2486

BmX003 S Second Order 0.0000 0.0103 27435.2486

BmX003 Seismic »+X -0.0646 0.0000 4367.6125

BmX003 Seismic »+X Second Order -0.0646 0.0000 4367.6125

BmX003 Seismic »-X 0.0000 0.0218 12927.6950

BmX003 Seismic »-X Second Order 0.0000 0.0218 12927.6950

BmX003 Snow 0.0000 0.0103 27435.2486

BmX003 Snow Second Order 0.0000 0.0103 27435.2486

BmX003 W+X -0.0126 0.0000 22329.6550

BmX003 W+X Second Order -0.0126 0.0000 22329.6550

BmX003 W-X 0.0000 0.0126 22366.7716

BmX003 W-X Second Order 0.0000 0.0126 22366.7716

BmX003 Wind »+X -0.0126 0.0000 22329.6550

BmX003 Wind »+X Second Order -0.0126 0.0000 22329.6550

BmX003 Wind »-X 0.0000 0.0126 22366.7716

BmX003 Wind »-X Second Order 0.0000 0.0126 22366.7716
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Column Buckling Calculations

Column Geometry Data Bracing Column Stability Factor Calculation 

d2 or b 1.5 in 81 Strong Axis Weak Axis

d1 5.5 in Fce1 895 psi Fce2 13049 psi

Le1 14.0 ft Fc*1 3335 psi Fc*2 3335 psi

Le2 1.0 ft Fce1/Fc*1 0.268 Fce2/Fc*2 3.913

Cp1 0.251 Cp2 0.940

Column Design Values

Fb 2900 psi Bearing Beam Stability Factor Calculation 

Fc 2900 psi Area Strong Axis Weak Axis

Emin' 1016 ksi Increase Fbe1 2969 psi Fbe2 2048933 psi

Fcperp (Hem Fir Plt) 625 psi no Fb*1 5336 psi Fb*2 5336 psi

cb 1.25 Fbe1/Fb*1 0.6 Fbe2/Fb*2 384

Column Loading CL1 0.53 CL2 1.00

P 6100 lbs

W1 774 plf Adjusted Allowable Stresses

M1 ft-lbs Strong Axis Weak Axis

W2 0 plf Fc'1 839 psi Fc'2 3137 psi

M2 0 ft-lbs Fb'1 2812 psi Fb'2 5335 psi

Flexural Stress Adjustment Factors Imposed Column Stresses

Roof/EQ / Wind - CD 1.60 Strong Axis Weak Axis

Size Factor - CF 1.00 fc1 739 psi fc2 739 psi

Repetitive - Cr 1.15 fb1 0 psi fb2 0 psi

Compressive Stress Adjustment Factors Perpendicular to Grain Stress Check

Roof/EQ / Wind - CD 1.15 Fcperp 781 psi OK

Size Factor - CF 1.00 fcperp 739 psi

Other Factors Allowable Stress Interaction Formula 0.78 OK

c 0.8

Kf 1

Ke 1
RB1 20.26 Slenderness Check le/d 31 OK

RB2 0.77 Slenderness Check le/b 8 OK

Date:

Project #:

Design:
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Rader Residence

CRB

Mercer Island, WA

[ ] ( )[ ] 0.1
1'1'' 122

2

11

1

2

≤
−−

+
−

+








bEbcEcb

b

cEcb

b

c

c

FfFfF

f

FfF

f

F

f

40

Rader Residence F40

Catherine
Text Box
Drag Strut



�������������	�
����������

� � � � � � � � � � � � � � � � � � � � � � � � � � � �

���������� �����������
��� �� �� ��  � �� !�   "� ! "� "� � "� �� ���  #  #  �  � !� !! !� "# "� "" " �� "� � 

��� ��  �  # !! !� " !� �# "! �� �# �� �" � ��� !" !" "� "# " "" "� �# �� � �� �� �! ��

�!� !� "# "� �� "" �" �# �# �� � �� �� � �� �!� �� �� �� �� �" �� �� �� �� �� �# �! �� �"

��� �!� �! ��� �� #  � �# !�  � "� !� "� "# � ��� �� � � �" #�  ! �� !� �� !�  ! "� !� "�

��� ��� �� #�  ! �! !"  � "! !� �# "! �" �� �� ��� ��  � �� !# �� !�  " " !� "� !� �� " �!

�!� �� !�  ! "� !" �# "! �" �# �� �" � �� �" �!�  " "� !� "� !� �� " �" "� �� �� �# �! ��

��� ��! ��� �"! #� �� �� #!  � �# !�  � "# !� "� ��� �"� �� ��# �� ��� �� #�  # ��  � �� !!  # "�

��� �"� #� ��� �� ��  " �" !�  � "! !� �# " �! ��� ��! �� ##  � ��  � � !!  � "#  � "" !! ��

�!� #�  # �� !  " " !� �# "! �" �# �� �! �� �!� �� !�  � "�  � "! !! �� "# � "" �� �� ��

��� �"� � # �#� ��� �!" � �� �� �" �� ��  � �! !" ��� ��� ��� ��� ��# �"� �" ��� #� ��! �� �� �� #�  !

��� ��� ��# �"� �� ��� �� #�  � �� !�  # "# !# "� ��� �!" � ��� #� ��! �� �� �� �#  � �� !� �� !�

�!� ��# �� �� �� �� !#  � "# !� "� "# �� "� �� �!� � �! #�  ! �� !� �� !�  � " !� "� !� ��

��� � ## #� �# �#  "  � !"  � " !" �� "� �! ��� �! �!  #  #  �  � !� !" !" "� "� "" "� ��

��� �� �� ��  �  � !� !! "� "# �� "� �� �� �# ��� !# !# !" !" "� "� " "� "� �# "� �! �� ��

�!� !# !! !� "! "! �� �� �� �� �� �� �! �# �� �!� "� "� �� �� �� � �! �� �� �� �� �� �# �!

��� ��" ��� ��� #! �� �� ��  " �! !"  " " !! "� ��� ��" # ��� �� �� �� #�  " �� !� �� !�  " "�

��� ��" #� �! �" �!  �  � !� !# "� !� �� "" �� ��� # �" ��  ! �� !� �� !�  � " !� "� !� ��

�!� #�  ! �" !�  � "" !� �� "� �� �� �# �� � �!�  � !�  � "� !� "� !� �� " �" "� �� �� �#

��� ��� �" � � ��! ��� #� �# � #�  " �� !!   "� ��� � � �� �"! #� �� �� �� �� #�  � �  � �� !!

��� � � ��� ��� �# �� �� �" !� �� !� !� "" !� �� ��� ��# �� ��� �� #�  � �!  � � !"  � "#  � ""

�!� ��� �� �#  � �� !� !� "" !� �� "" �� �� �# �!� ��  � �� !  � "#  � "" !" �� "# � "" ��

��� ��� �#! ��" �!� ��� ��� �"! #� ��� �" �� �� �  � ��� ��� �! �# ��" � # ��� �"� �� ��� �� ��! �� �� ��

��� ��� �"# ��� ��� ��� #! ��� �� #�   �� !  � "� ��� ��" ��� �"� �� ��� �� ��" �# #� �� �#  � �� !�

�!� �"# �� ��� �� #!  � �� !   "� ! "� "� � �!� ��� �� �� �� ��  " �# !� �� !�  � " !� "�

�#��������� ������������
��� ��� ��� ��� ��� �� �� �# �! �# �� �� !�  " !� ��� ��! ��# ��� ��� ��� #� �� �! #" � ��  � ��  �

��� � � �� �� �# �#  #    � ! ! "� !� "� ��� �" ## #! � � �! �#  � �� !#  � !�  � "�

�!� �" �"  "  " ! ! "� "� "! "� "� � �� �� �!� ��  �  �  �  � !" !� "� !� "� "# �# " � 

��� �"� �## ��! �! �� ��! �"� �� ��� �! �� �� ��  � ��� �#� �!� ��� ��! �!� ��� �"" �� ��� #� �� �� �" ��

��� ��" �!� �! ��� ��! #� ��" �� #!  � �� !�  � "# ��� �"� ��� ��� �" ��� #� ��� �� �� �� ��  " �� !�

�!� �� �! �� �" #"  � �� !�  � "� !� "� "# �� �!� �� �" #� �� �"  " �� !� �� !�  " " !� "�

��� "�# �"" ��� ��� ��� �!� ��� ��" �"# �� ��" �� � �" ��� "�" ��� � # ��� ��� �!� ��� ��� ��� ��� �! �� ��# # 

��� �!� �� ��� �"! � � ��� ��� # ��" �� #  � �� !� ��� ��� � � ��" ��� ��� ��� �!" � �� #" ��� �" �� �!

�!� ��! ��� �"! �� ��� �� #  � �� !�  � "# !� "� �!� � � ��� ��� #� ��� �! � �! #"   �" !# �! !"

��� !� "�� "�# �!� ��� ��" �"� �  �#� ��� �  ��! �"� #� ��� "�# �!� "�" ��� ��� ��� �"� �  ��� �"! ��� ��# �  ��!

��� " � �"� ��� �#! ��� �! ��! ��� �!� �! ��� �# �� � ��� ��� �#! �" � � ��� �"! ��! ��� � � ��� �"� ## ��� �#

�!� �"� � � �#! ��" �! �� ��� �� �! �" �#  � � !" �!� �#! ��" � � ��! �"! �� ��� �� ��� �� ##  � �#  �

��� �!� �!� ��# ��# ��� ��� #� #! �� �� ��  �  � !� ��� �"! �"� ��� ��" ��� �� �# #" �� �� #� �" �  �

��� ��� ��� #� #� �� �� � �"  �  �  � !� !! " ��� ��� �� �� #! #� �� �! �" ��  ! �� !#  � !�

�!� �� ��  �  �  �  � !" !� "# "! "" �# �� �! �!� �� �� ��  �  ! !# !� !� ! "� !� "� "# �#

��� �!# ��� ��# ��� ��� �"� � " �� ��# # �� �� ##  # ��� ��� ��! �#� �!� ��" ��� �!# ��! �" �� ��# �� ��! ��

��� �#� ��� � � �� �"" �# �� �� �� �! ��  " �� !! ��� � � ��" �"� �� ��� �� ��� �# ��� �# #�  � �#  �

�!� ��! ��# ��! #" #� � ��  � �! !"  " " !! �� �!� ��� #� �� �� #� �� �!  � �� !  � "�  � " 

��� " � ��� "�� ��� �!" ��� ��! �"� � # �� �"� #� ��� �� ��� "!� ��# ��� ��! �!� ��� �� �!! �#� �� ��! ��� �!! ��

��� ��� ��� ��� � ! �#� ��� �!� �� ��� �� �# � #�  ! ��� � � ��� ��# �! �#� �� ��� ��# �!� �! ��" #� ��# ��

�!� �#� �"! � � ��" ��� #� �� � ��  " � !"  ! "� �!� ��� ��! �! �� �� #" ��# �� �! �� #�   �� !#

���  "� "�# !� �#" ""! ��" ��# ��# ��# �! ��� ��� �!� ��� ��� !�� ��# " ! �"� "�! ��� ��� �� ��# � � ��� �"" ��� ���

��� "�� ��� "�� ��" � � ��� ��� �"! ��" ��� �"! �� ��� � ��� "�� ��# ��� ��� ��# � � ��� �"� ��� ��! � � ��� �"� ##

�!� ��� �#! ��" �!� ��� ��� �"! #� ��� �" �� �� �  � �!� ��# �"� ��� ��# � � ��� �"� #� ��! �� ��� �� ##  �

�"$%�� �!$%���&'(�)*�+�
,--�./

0121
��$%�� ��$%����$%����$%��

34(53�
,���-���% !/

��$%�� �"$%�� �!$%��
&+67+�

34(58�
,���-���%!"/

��$%�� ��$%����$%��
0121

4���� 4����

�#$%��� $%��

84(53�
,#��-���% !/

34(59�
,���-���%�#/

34(5:�
,���-���%��/

3;58����
,���-���%!"/

84(58�
,#��-���%!"/

3;53����
,���-���% !/

3;59����
,���-���%�#/

3;5:����
,���-���%��/

8;59�����
,#��-���%�#/

8;5:����
,#��-���%��/

5:4(53<�
,����-���% !/

5:4(59�
,����-���%�#/

8;58�����
,#��-���%!"/

84(59�
,#��-���%�#/

84(5:�
,#��-���%��/

8;53�����
,#��-���% !/

5:;5:���
,����-���%��/

5:;5=���
,����-���%��#/

&+67+�

5=;53���
,����-���% !/

5=;59���
,����-���%�#/

5=;5:���
,����-���%��/

�

5=;58<���
,����-���%!"/

5=4(58<�
,����-���%!"/

5=4(53�
,����-���% !/

5=4(59�
,����-���%�#/

5=4(5:�
,����-���%��/

5:4(5:�
,����-���%��/

5:4(5=�
,����-���%��#/

5:;53<
,����-���% !/

5:;59���
,����-���%�#/

&'(�)*�+�
,--�./

>>

?@ABCDEFFGHBIJFBKLMBNOIPQBQRBSTTBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBU@ABMQIOVBWQOGBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBX@ABWPYFBWQOGZ[U\]̂
_FRFNBIQB̀OaFBSbBRQNBIOcVFBdQIFHe

f[g]U@]hiZ@jhk]klkm nnnn
n n

n

n

Rader Residence F41

Catherine
Cloud

Catherine
Text Box
Patio Roof Rafters


