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Basis for Design

1. BUILDING CODE: 2015 International Building Code

2. Design:
Roof Loading
Dead Load =25 psf
Live Load =20 psf
Snow Load =165 psf
Floor Loading
Dead Load =40 psf
Live Load = 40 psf
3. Lateral Design:
Wind Loading
Basic Wind Speed (3s — Gust) =115 mph
Importance Factor =10
Wind Exposure =C

Seismic Loading
Seismic Use Group =

Ss, S1 =0.587,0.310
R =6.5
Soil Site Class =D

Seismic Design Category D
Lateral Force Resisting System Wood Shear Walls
Analysis Procedure = Equivalent Method

4. Foundation Design:
Traditional foundations designed in conformance with recommendations per the
minimum recommendations of the 2015 IBC. All footings shall extend a minimum
of 42" below grade. Allowable dead plus live load soil pressure equals 1500 psf.

5. Concrete Design:
Concrete footings and slabs on grade f'c=2500 psi

6. Concrete Reinforcing:
Rebar #5 and larger ASTM A615 grade 60 (fy=60 ksi), bars #4 and smaller ASTM
A615 grade 40 minimum (fy=40 ksi). WWF ASTM A185. PT strands 270 ksi. 2" dia.
seven wire.

7. Wood Design:
Sawn Lumber: shall have the following minimum grade (unless noted otherwise):

Location Specification

2x4 Studs, blocking, top plates Douglas Fir Stud Grade
2x6 Studs, blocking, top plates Douglas Fir #2

Joists, top plates Douglas Fir #2

All other sawn lumber Douglas Fir #2

6x beams and éx posts Douglas Fir #1

834 West 75 North, Kaysville, UT 84037 — 801.915.4525
Designed By: bpt 09.03.2018
Checked By: bpt Page 1 of 154
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Glu-lam Beams: Douglas Fir Combination

Fb = 2400 psi

Fv =165 psi

Fc (perpendicular) = 650 psi

E = 1,800,000 psi
Location Specification
Simple span 24F-V4
Cantilevered & Multi-span 24F-V8

Plywood or OSB: C-D or C-C sheathing conforming to the following nominal
thickness, span, rating and nailing pattern U.N.O.:

Thickness Span Rating Edge Nailing Field Nailing
3/8”" 24/0 8d @ 6" o.c. 8d @ 12" o.c.
1/2" 32/16 8d @ 6" o.c. 8d @ 12" o.c.
3/4" 40/20 10d @ 6" o.c. 10d @ 10" o.c.

All nails except 16d nails shall be common nails U.N.O. 1éd sinker, 16d box, or 12d
common U.N.O. Nails shall be driven so that the heads are flush with wood
surface. Over-driven or under-driven nails will not be acceptable. Nailing shall be
per IBC Table 2304.9.1 nailing schedule.

8. Connection Hardware:
Shall be Simpson Strong-tie, USP, or ICBO approved equivalent.

9. Inspection:
As required by the governing municipality.

10. Special Inspection:
Not required (U.N.O. on the plans)

834 West 75 North, Kaysville, UT 84037 — 801.915.4525
Designed By: bpt 09.03.2018
Checked By: bpt Page 2 of 154
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Gravity Design Loads
Based on ASCE 7-10 & IBC 2015

Roof
Asphault Shigles/ Standing Seam 10 PSF
15/32" Plywood Sheathing 2.3 PSF
Roof Trusses 3 PSF
Insulation 0.8 PSF
5/8" Gypsum Board Ceiling 2.8 PSF
Misc. 6.1 PSF
Roof Dead Load 25 PSF
Roof Live Load 20 PSF
Additional Soffit Load 8 PSF (As Occurs)
Floor
Floor Finish 15 PSF
3/4" Plywood Sheathing 3.4 PSF
Wood I-Joists 3.5 PSF
Insulation 1.5 PSF
5/8" Gypsum Board Ceiling 2.8 PSF
Partition 10 PSF
Misc. 3.3 PSF
Floor Dead Load 40 PSF
Floor Live Load 40 PSF
Wall
7/8" Stucco 10 PSF
3/8" Plywood Sheathing 1.2 PSF
2x6 Framing 1.4 PSF
Insulation 0.3 PSF
5/8" Gypsum Board Finish 2.8 PSF
Misc. 4.3 PSF
Floor Dead Load 20 PSF
iditional Stone/Brick Veneer Load 30 PSF (As Occurs)
Designed By: bpt 09.03.2018
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5 EMNGINEERING

Ground Snow Load

Base ground snow load - P, = 43 psf

Change in snow load with elevation - S= 63 psf
Base ground snow elevation/1000 - A, = 4.5 ft
Elevation above sea level/1000 - A= 817 ft

P,= 235 psf

Designed By: bpt 09.03.2018
Checked By: bpt Page 5 of 154



Snow Loads
for Flat, Hip, and Gable Roofs

Ground Snow Load, pg: 235 psf
Exposure Factor, C.: |

Thermal Factor, C: 1 Roof Slope Factor, C,: Use Figure 7-2a
Importance Factor, I: 1 C.: 1
Flat Roof Snow Load, pr:. 165 psf Sloped Roof Snow Load, p: 165 psf
3 4 6 8 12 3 4 6 8 12 3 4 6 8 12
on on on on on on on on on on on on on on on
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
I m .
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Other Surfaces

All —
Other Surfaces

All —
Other Surfaces

0.4 —  Unobstructed
Slippery Surfaces '\,
I~ with R = 30° (5.3**) for
Unventilated Roofs

L Unobstructed  \
Slippery Surfaces \

- —  Unobstructed
Slippery Surfaces

0.2 |—orR=30"(3.5") for = \
’ Ventilated Roofs
™+ oF-h-tB 0r u
ol “K-mTW |
[ T Y SR R A [T R A N N N N I T Y TR O A
0 30° 60° 90° 0 30° 60° 90 0 30° 60° 90°
Roof Slope Roof Slope Roof Slope
7-2a: Warm roofs with C1<1.0 7-2b: Cold roofs with C1=1._1 7-2c: Cold roofs with C1=1.2
AGURE 7-2
GRAPHS FOR DETERMINING ROOF SLOPE FACTOR C, FOR WARM AND COLD ROOFS (SEE TABLE 7-3 FOR C; DEFINITIONS)
Unbalanced Snow Loads
For Eave to Ridge Distance of 20 ft. or Less For Eave to Ridge Distance Greater than 20 ft.
Unbalanced Sloped Roof Snow Load on Unbalanced Sloped Roof Snow Load on
) . 247 psf . . 247 psf
the Leeward Side, pgy: the Leeward Side, pgy:
Unbalanced Sloped Roof Snow Load on f Unbalanced Sloped Roof Snow Load on 49 ;
the Windward Side, pgy: ps the Windward Side, pg,: ps
Designed By: bpt ) . ) ) 09.03.2018
Checked By: bpt 1520 East Hills Circle, Bountiful, UT 84010 - Phone: 801.915.4525 Page 6 of 154



5 F%Xiglf.lc

Drifting
Snow Denisity, v: 30 pcf Length of Upper Roof, I,: 25 ft
he 6 ft Length of Lower Roof, I 12.5 ft
hy: 5.5 ft Drifting Calcs Req'd
I A~ "" —l
I | Surcharge Load

Due to Drifting

¥
ho hg Pa s
: Balanced Snow Load

") . !4y ovovovobs

1

For Leeward Drifting For Windward Drifting
hg: 3.5 ft hgw: 2.6 ft
Maximum Drifting Height, hy: 3 ft

Drift Width, W: 14 ft
Maximum Drift Intfensity, py: 104  psf

Designed By: bpt . . ) ) 09.03.2018
Checked By: bpt 1520 East Hills Circle, Bountiful, UT 84010 - Phone: 801.915.4525 Page 7 of 154



Sliding Snow 5&:;{%@

Roof Slope: 1:12
For Slippery Roofs For All Other Roofs
Design for Sliding Snow Design for Sliding Snow not Req'd
Sliding Snow on Lower Roof, pgige: 110 psf

Sliding Snow Load shall be Superimposed on
Balanced Snow Load

Designed By: bpt . . i ) 09.03.2018
Checked By: bpt 1520 East Hills Circle, Bountiful, UT 84010 - Phone: 801.915.4525 Page 8 of 154



Roof Design

Designed By: bpt 09.03.2018
Checked By: bpt Page 9 of 154



09.03.2018
Page 10 of 154

Designed By: bpt
Checked By: bpt



Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf01

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx2.666 FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 297.3%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

% 2.666 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.00 INL/8310

Dead Load 0.00 in

Total Load 0.00 INL/7136

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 2144 b 2144 b

Dead Load 353 Ib 353 Ib

Total Load 2497 b 2497 b

Bearing Length  0.89 in 0.89 in

BEAM DATA

Span Length 2.7 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1237 psi
Cd=1.15CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 1664 ft-b
1.333 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 1099 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 16.15 in3 64.17 in3
Area (Shear): 7.96 in2 41.63 in2
Moment of Inertia (deflection): 8.57 in4 296.79 in4
Moment: 1664 ft-b 6613 ft-Ib
Shear: 1099 Ib 5744 b

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 2 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 7.8 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 2.67 ft
Beam Self Weight: BSW = 9 plif
Beam Uniform Live Load: wL = 1609 plf
Beam Uniform Dead Load: wD_adj= 265 plf
Total Uniform Load: wT = 1873 plf

09.03.2018
Page 11 of 154




Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf02

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx11.25IN x5.666 FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 18.2%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

% 5.666 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.04 IN L/1557

Dead Load 0.01 in

Total Load 0.05 INL/1336

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 4558 |Ib 4558 Ib

Dead Load 755 Ib 755 Ib

Total Load 5313 Ib 5313 Ib

Bearing Length  1.89 in 1.89 in

BEAM DATA

Span Length 57 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1124 psi
Cd=1.15CF=1.00 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 7525 ft-Ib
2.833 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 3612 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 80.33 in3 94.92 in3
Area (Shear): 26.18 in2 50.63 in2
Moment of Inertia (deflection): 82.29 in4 533.94 in4
Moment: 7525 ft-Ib 8892 ft-Ib
Shear: 3612 Ib 6986 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 2 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 7.8 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 5.67 ft
Beam Self Weight: BSW = 11 plf
Beam Uniform Live Load: wL = 1609 plf
Beam Uniform Dead Load: wD_adj= 266 plf
Total Uniform Load: wT = 1875 plf

09.03.2018
Page 12 of 154




Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf03

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)15INx11.25INx525FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 4.2%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

% 5.25 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.04 INL/1468

Dead Load 0.01 in

Total Load 0.05 INL/M272

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 5631 Ib 5631 Ib

Dead Load 871 Ib 871 Ib

Total Load 6502 Ib 6502 Ib

Bearing Length  2.31 in 231 in

BEAM DATA

Span Length 53 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1124 psi
Cd=1.15CF=1.00 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 8533 ft-Ib
2.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 4291 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 91.09 in3 94.92 in3
Area (Shear): 31.09 in2 50.63 in2
Moment of Inertia (deflection): 87.28 in4 533.94 in4
Moment: 8533 ft-Ib 8892 ft-Ib
Shear: 4291 Ib 6986 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3.5 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 95 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 525 ft
Beam Self Weight: BSW = 11 plf
Beam Uniform Live Load: wL = 2145 pif
Beam Uniform Dead Load: wD_adj= 332 plf
Total Uniform Load: wT = 2477 plf

09.03.2018
Page 13 of 154




Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rfO4

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)15INx11.25INx525FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 25.3%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

% 5.25 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.04 INL/M1775

Dead Load 0.01 in

Total Load 0.04 INL/1529

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 4656 |b 4656 Ib

Dead Load 752 Ib 752 Ib

Total Load 5408 Ib 5408 Ib

Bearing Length 192 in 1.92 in

BEAM DATA

Span Length 53 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1124 psi
Cd=1.15CF=1.00 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 7098 ft-Ib
2.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 3569 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 75.77 in3 94.92 in3
Area (Shear): 25.87 in2 50.63 in2
Moment of Inertia (deflection): 72.18 in4 533.94 in4
Moment: 7098 ft-Ib 8892 ft-Ib
Shear: 3569 Ib 6986 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3.5 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 7.3 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 525 ft
Beam Self Weight: BSW = 11 plf
Beam Uniform Live Load: wL = 1774 plf
Beam Uniform Dead Load: wD_adj= 286 plf
Total Uniform Load: wT = 2060 plf

09.03.2018
Page 14 of 154




Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf05

Roof Beam

[2015 International Building Code(2015 NDS)]
1.75INx18.0INx9.0 FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 0.1%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/20738 4.32

DEFLECTIONS Center

Live Load 0.17 INL/623
Dead Load 0.03 in

Total Load 0.20 INL/538
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 8539 Ib 8539 Ib
Dead Load 1353 Ib 1353 Ib
Total Load 9892 Ib 9892 Ib
Bearing Length  7.54 in 7.54 in
BEAM DATA

Span Length 9 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12

Roof Duration Factor 1.15

LOADING DIAGRAM

A .

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2830 psi
Cd=1.15 CF=0.95
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 22256 ft-Ib
4.5 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -6726 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 94.39 in3 94.5 in3
Area (Shear): 30.78 in2 31.5in2
Moment of Inertia (deflection): 327.57 in4 850.5 in4
Moment: 22256 ft-lb 22282 ft-lb
Shear: -6726 Ib 6883 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL = 0 psf
Roof Dead Load: DL = 0 psf
Tributary Width: TW = 0 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 115 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 9 ft

Beam Self Weight: BSW = 10 plf
Beam Uniform Live Load:  wL = 1898 plf
Beam Uniform Dead Load: wD_adj= 301 plf
Total Uniform Load: wT = 2198 plf

09.03.2018
Page 15 of 154



Project: 16032 (Burton Solitude Spec Home V2 - Think) g Strucalc 9.0

Location: rf06

Multi-Span Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 11.5 FT (5 + 6.5)

51VE
ENGINEERING

Section Adequate By: 340.8% StruCalc Version 10.0.1.5 8/24/2075 4739
Controlling Factor: Moment

DEFLECTIONS Left Center LOADING DIAGRAM

Live Load 0.10 IN2L/1160 -0.02 IN L/4519

Dead Load 0.02 in 0.00 in

Total Load 0.12 IN 2L/1000 -0.02 IN L/3955
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 16020 b 1341 Ib

Dead Load 2842 b -394 Ib

Total Load 18862 b 947 Ib 1
Uplift (1.5 F.S) 0 Ib -4472 Ib

Bearing Length 112 in 112 in

BEAM DATA Left Center ‘
Span Length 5 ft 65 ft 1 5ft %
Unbraced Length-Top 0 ft 0 ft
Unbraced Length-Bottom 5 ft 6.5 ft

Roof Pitch 1 :12

ROOF LOADING Left Center
STEEL PROPERTIES Roof Live Load RLL= 165 psf 165 psf
W10x45 - A992-50 Roof Dead Load RDL = 20 psf 20 psf
Roof Tributary Width Side One TW1 = 1.5 ft 1.5 ft
Properties: Roof Tributary Width Side Two TW2 = 1 ft 1 ft
Yield Stress: Fy= 50 ksi Wall Load WALL = 0 plf 0 plf
Modulus of Elasticity: E= 29000 !(SI POINT LOADS -LEFT SPAN
Depth: d= 10.1in Load Number  One *
Web Thickness: tw = 0.35 in oa o
) . Live Load 8539 Ib
Flange Width: bf = 8.02 in D
) . ead Load 1353 Ib
Flange Thickness: tf= 0.62 in L .
Distance to Web Toe of Fillet: = 112 in Location ~ 2.5 ft .
Moment of Inertia About X-X Axis: Ix = 248 ind Load obtained from Load Tracker. See Summary Report for details.
Section Modulus About X-X Axis: Sx = 49.1 in3 BEAM LOADING Left  Center
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Total Live Load 413 plf 413 plf
Design Properties per AISC 14th Edition Steel Manual: Total Dead Load (Adjusted for Roof Pitch) 50 plf 50 plf
Flange Buckling Ratio: FBR = 6.47 Beam Self Weight 45 plif 45 plif
Allowable Flange Buckling Ratio: AFBR = 9.15 Total Load 508 plf 508 plf
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 5 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp= 7.1 ft
Elastic lateral-torsional buckling stress: Fer= 0 ksi
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: -31076 ft-Ib

Over right support of span 1 (Left Span)

Created by combining all dead loads and live loads on span(s) 1, 2
Controlling Shear: -12430 Ib

At right support of span 1 (Left Span)

Created by combining all dead loads and live loads on span(s

Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 51.31 in4 248 in4
Moment: -31076 ft-lb 136976 ft-Ib
Shear: -12430 Ib 70700 Ib
Designed By: bpt 09.03.2018

Checked By: bpt Page 16 of 154



Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf07

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 157.8%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

K 1

%

3.25 ft

ROOF LOADING
Side One:

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center
Live Load 0.01 INL/4417
Dead Load 0.00 in
Total Load 0.01 IN L/3798
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 2715 b 2715 b
Dead Load 442 Ib 442 b
Total Load 3157 Ib 3157 Ib
Bearing Length  1.12 in 1.12 in
BEAM DATA
Span Length 3.3 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
Roof Duration Factor 1.15
MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)
Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1237 psi
Cd=1.15CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15

Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 2565 ft-Ib

1.625 ft from left support

Created by combining all dead and live loads.
Controlling Shear: 1705 Ib

At a distance d from support.

Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 24.89 in3 64.17 in3
Area (Shear): 12.35 in2 41.63 in2
Moment of Inertia (deflection): 16.13 in4 296.79 in4
Moment: 2565 ft-Ib 6613 ft-Ib
Shear: 1705 Ib 5744 b

Designed By: bpt
Checked By: bpt

Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 3.1 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 7 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 3.25 ft
Beam Self Weight: BSW = 9 plif
Beam Uniform Live Load: wL = 1671 plf
Beam Uniform Dead Load: wD_adj= 272 plf
Total Uniform Load: wT = 1943 plf
09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rfO8

Roof Beam

[2015 International Building Code(2015 NDS)]
1.75INx7.25IN x 5.333 FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 16.3%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/20738 4.32

DEFLECTIONS Center

Live Load 0.14 IN L/450
Dead Load 0.03 in

Total Load 0.17 INL/375
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 2200 Ib 2200 Ib
Dead Load 438 Ib 438 Ib
Total Load 2638 Ib 2638 Ib
Bearing Length  2.01 in 2.01 in
BEAM DATA

Span Length 53 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12

Roof Duration Factor 1.15

LOADING DIAGRAM

% 5.333 ft

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 3202 psi
Cd=1.15 CF=1.07
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 3517 ft-lb
2.667 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -2058 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 13.18 in3 15.33 in3
Area (Shear): 9.42 in2 12.69 in2
Moment of Inertia (deflection): 29.63 in4 55.57 in4
Moment: 3517 ft-lb 4091 ft-Ib
Shear: -2058 Ib 2772 b

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 1 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 4 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 5.33 ft

Beam Self Weight: BSW = 4 plf
Beam Uniform Live Load:  wL = 825 plf
Beam Uniform Dead Load: wD_adj= 164 plf
Total Uniform Load: wT = 989 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf09

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 134.9%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

- = ]
%

3.25ft
B

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3.1 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 4 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 3.25 ft
Beam Self Weight: BSW = 9 plif
Beam Uniform Live Load: wL = 1176 plf

Beam Uniform Dead Load:
Total Uniform Load:

wD _adj= 212 plIf
wT = 1387 plf

POINT LOADS - CENTER SPAN

Load Number  One *
Live Load 2200 Ib
Dead Load 438 Ib
Location 0.67 ft

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center
Live Load 0.01 IN L/4081
Dead Load 0.00 in
Total Load 0.01 INL/3438
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 3660 Ib 2361 Ib
Dead Load 692 Ib 434 Ib
Total Load 4352 b 2795 Ib
Bearing Length  1.55 in 0.99 in
BEAM DATA
Span Length 3.3 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
Roof Duration Factor 1.15
MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)
Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1237 psi
Cd=1.15CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15

Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 2816 ft-Ib

1.625 ft from left support

Created by combining all dead and live loads.
Controlling Shear: -1758 Ib

At a distance d from support.

Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Section Modulus: 27.32 in3 64.17 in3
Area (Shear): 12.74 in2 41.63 in2
Moment of Inertia (deflection): 17.46 in4 296.79 in4
Moment: 2816 ft-b 6613 ft-Ib
Shear: -1758 Ib 5744 b

Designed By: bpt
Checked By: bpt

* Load obtained from Load Tracker. See Summary Report for details.

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf10

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 261.0%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

- = @@ ]
%

3.25ft
B

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.01 IN L/6277

Dead Load 0.00 in

Total Load 0.01 INL/5318

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 1910 Ib 1910 Ib

Dead Load 344 Ib 344 b

Total Load 2254 |b 2254 Ib

Bearing Length  0.80 in 0.80 in

BEAM DATA

Span Length 3.3 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES

ROOF LOADING
Side One:

#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1237 psi
Cd=1.15CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 1832 ft-b
1.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -1217 1b
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Section Modulus: 17.78 in3 64.17 in3
Area (Shear): 8.82 in2 41.63 in2
Moment of Inertia (deflection): 11.35in4 296.79 in4
Moment: 1832 ft-lb 6613 ft-Ib
Shear: -1217 b 5744 b

Designed By: bpt
Checked By: bpt

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3.1 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 4 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 3.25 ft
Beam Self Weight: BSW = 9 plif
Beam Uniform Live Load: wL = 1176 plf
Beam Uniform Dead Load: wD_adj= 212 plf
Total Uniform Load: wT = 1387 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf11

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 223.2%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

- = @@ ]
%

3.25ft
B

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.01 IN L/5590

Dead Load 0.00 in

Total Load 0.01 INL/4762

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 2145 Ib 2145 b

Dead Load 373 Ib 373 Ib

Total Load 2518 Ib 2518 Ib

Bearing Length 0.90 in 0.90 in

BEAM DATA

Span Length 3.3 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES

ROOF LOADING
Side One:

#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1237 psi
Cd=1.15CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 2046 ft-Ib
1.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -1360 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Section Modulus: 19.85 in3 64.17 in3
Area (Shear): 9.85 in2 41.63 in2
Moment of Inertia (deflection): 12.74 in4 296.79 in4
Moment: 2046 ft-b 6613 ft-Ib
Shear: -1360 Ib 5744 b

Designed By: bpt
Checked By: bpt

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 4 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 4 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 3.25 ft
Beam Self Weight: BSW = 9 plif
Beam Uniform Live Load: wL = 1320 pif
Beam Uniform Dead Load: wD_adj= 229 plf
Total Uniform Load: wT = 1549 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) §_ e g Strucalc 9.0 :

Location: rf12 @ slve
Roof Beam - B~ ENGINEERING
[2015 International Building Code(2015 NDS)] l,.._._. e -

(3)1.75INx7.25INx6.25 FT

1.9E Microllam - iLevel Trus Joist StruCalc Version 10.0.1.5 8/24/2078° %4734

Section Adequate By: 13.1%
Controlling Factor: Moment

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.21 INL/361

Dead Load 0.03 in

Total Load 0.24 INL/311

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 5994 Ib 5994 Ib

Dead Load 954 Ib 954 Ib

Total Load 6948 Ib 6948 Ib

Bearing Length 1.76 in 1.76 in

Span Length 6.3 ft ‘

Unbraced Length-Top 0 ft % 6.25ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15 ROOF LOADING

MATERIAL PROPERTIES Side One:
1.9E Microllam - iLevel Trus Joist Roof Live Load: LL = 165 psf
Base Values Adjusted Roof Dead Load: DL = 20 psf
Bending Stress: Fb = 2600 psi  Fb'= 3202 psi Tributary Width: TW = 45 ft
Cd=1.15 CF=1.07 Side Two:
Shear Stress: Fv = 285 psi  Fv'= 328 psi Roof Live Load: LL = 165 psf
Cd=1.15 Roof Dead Load: DL = 20 psf
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi Tributary Width: TW = 71 ft
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Wall Load: WALL= 60 plf
Controlling Moment: 10856 ft-lb SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
3.125 ft from left support , Adjusted Beam Length:  Ladj= 625 ft
Created by combining all dead and live loads. Beam Self Weight: BSW = 12 olf
. ght: p
Controlling Shear: -5697 Ib Beam Uniform Live Load:  wL = 1918 pif
At a distance d from support. , Beam Uniform Dead Load:  wD_adj= 305 plf
Created by combining all dead and live loads. Total Uniform Load: WwT = 2223 plf
Comparisons with required sections: Reg'd Provided
Section Modulus: 40.68 in3 45.99 in3
Area (Shear): 26.07 in2 38.06 in2
Moment of Inertia (deflection): 110.89 in4 166.72 in4
Moment: 10856 ft-lb 12273 ft-Ib
Shear: -5697 Ib 8317 Ib
Designed By: bpt 09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf13

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx11.25INx6.25 FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 34.4%

Controlling Factor: Moment

i StruCalc 9.0
b _——i; “ .
s ekl 5EI‘-JGIF-.IEERH‘JG
'P':: y =
StruCalc Version 10.0.1.5 8/24/207T54734

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members

DEFLECTIONS Center

Live Load 0.11 IN L/697

Dead Load 0.02 in

Total Load 0.12 INL/610

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 11602 b 11602 Ib
Dead Load 1656 Ib 1656 Ib
Total Load 13258 b 13258 Ib
Bearing Length 3.37 in  3.37 in
BEAM DATA

Span Length 6.3 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12

Roof Duration Factor 1.15

LOADING DIAGRAM

% 6.25 ft %

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 3016 psi
Cd=1.15 CF=1.01
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 20715 ft-Ib

3.125 ft from left support

Created by combining all dead and live loads.
Controlling Shear: 9281 Ib

At a distance d from support.

Created by combining all dead and live loads.

Comparisons with required sections: Reg'd Provided
Section Modulus: 82.41 in3 110.74 in3
Area (Shear): 42.47 in2 59.06 in2
Moment of Inertia (deflection): 214.63 in4 622.92 in4
Moment: 20715 ft-lb 27837 ft-lb
Shear: 9281 Ib 12905 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 10.5 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 12 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 6.25 ft
Beam Self Weight: BSW = 18 plf
Beam Uniform Live Load: wL = 3713 plf
Beam Uniform Dead Load: wD_adj= 530 plf
Total Uniform Load: wT = 4243 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf14

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx14.0INx9.333FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 30.2%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/24/207T8° 434

LOADING DIAGRAM

%

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.19 INL/585

Dead Load 0.03 in

Total Load 0.22 INL/507

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 11935 Ib 11935 Ib

Dead Load 1839 Ib 1839 Ib

Total Load 13774 |b 13774 Ib

Bearing Length 3.50 in 3.50 in

BEAM DATA

Span Length 9.3 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

9.333ft
B

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2928 psi
Cd=1.15 CF=0.98
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 32137 ft-Ib
4.667 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -10468 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 131.71 in3 171.5 in3
Area (Shear): 47.91 in2 73.5in2
Moment of Inertia (deflection): 492.34 in4 1200.5 in4
Moment: 32137 ft-lb 41845 ft-Ib
Shear: -10468 Ib 16060 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 3 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 125 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length:
Beam Self Weight:

Beam Uniform Live Load:
Beam Uniform Dead Load:
Total Uniform Load:

Ladj = 9.33 ft

BSW = 23 plf
wL = 2558 plf
wD_adj= 394 plf
wT = 2952 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf15

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx14.0INx9.333FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 30.2%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/24/207T8° 434

LOADING DIAGRAM

%

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.19 INL/585

Dead Load 0.03 in

Total Load 0.22 INL/507

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 11935 Ib 11935 Ib

Dead Load 1839 Ib 1839 Ib

Total Load 13774 |b 13774 Ib

Bearing Length 3.50 in 3.50 in

BEAM DATA

Span Length 9.3 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

9.333ft
B

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2928 psi
Cd=1.15 CF=0.98
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 32137 ft-Ib
4.667 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -10468 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 131.71 in3 171.5 in3
Area (Shear): 47.91 in2 73.5in2
Moment of Inertia (deflection): 492.34 in4 1200.5 in4
Moment: 32137 ft-lb 41845 ft-Ib
Shear: -10468 Ib 16060 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 3 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 125 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length:
Beam Self Weight:

Beam Uniform Live Load:
Beam Uniform Dead Load:
Total Uniform Load:

Ladj = 9.33 ft

BSW = 23 plf
wL = 2558 plf
wD_adj= 394 plf
wT = 2952 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf16

Roof Beam

[2015 International Building Code(2015 NDS)]
1.75INx7.25INx55FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 20.6%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/20738 4.32

DEFLECTIONS Center

Live Load 0.14 IN L/456
Dead Load 0.03 in

Total Load 0.17 INL/378
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 2042 Ib 2042 Ib
Dead Load 424 Ib 424 b
Total Load 2466 b 2466 Ib
Bearing Length 1.88 in 1.88 in
BEAM DATA

Span Length 55 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12

Roof Duration Factor 1.15

LOADING DIAGRAM

% 55ft

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 3202 psi
Cd=1.15 CF=1.07
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 3391 ft-lb
2.75 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -1973 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 12.71 in3 15.33 in3
Area (Shear): 9.03 in2 12.69 in2
Moment of Inertia (deflection): 29.25 in4 55.57 in4
Moment: 3391 ft-lb 4091 ft-Ib
Shear: -1973 Ib 2772 b

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 0.5 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 4 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 55 ft

Beam Self Weight: BSW = 4 plf
Beam Uniform Live Load:  wL = 743 plf
Beam Uniform Dead Load: wD_adj= 154 plf
Total Uniform Load: wT = 897 plf
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf17

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx11.25IN x 4.666 FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 20.7%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/20738 4.32

LOADING DIAGRAM

% 4.666 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.03 IN L/1908

Dead Load 0.00 in

Total Load 0.03 INL/1657

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 5485 |Ib 5485 Ib

Dead Load 832 Ib 832 Ib

Total Load 6317 Ib 6317 Ib

Bearing Length  2.25 in 225 in

BEAM DATA

Span Length 4.7 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1124 psi
Cd=1.15CF=1.00 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 7370 ft-Ib
2.333 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -3791 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Section Modulus: 78.67 in3 94.92 in3
Area (Shear): 27.47 in2 50.63 in2
Moment of Inertia (deflection): 67.17 in4 533.94 in4
Moment: 7370 ft-lb 8892 ft-Ib
Shear: -3791 b 6986 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 4 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 10.3 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 467 ft
Beam Self Weight: BSW = 11 plf
Beam Uniform Live Load: wL = 2351 plf
Beam Uniform Dead Load: wD_adj= 357 plf
Total Uniform Load: wT = 2708 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf18

Multi-Span Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x12 x 7.5 FT (3.5 + 4)

Section Adequate By: 148.5%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/20738 4.32

DEFLECTIONS Left Center

Live Load 0.09 IN2L/942 -0.01 IN L/4367
Dead Load 0.02 in 0.00 in

Total Load 0.11 IN2L/798 -0.01 INL/3750
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 7182 Ib 990 Ib

Dead Load 1276 Ib  -311 Ib

Total Load 8458 Ib 679 Ib

Uplift (1.5 F.S) 0 Ib -2728 Ib

Bearing Length 0.51 in  0.51 in

BEAM DATA Left Center

Span Length 3.

Unbraced Length-Top
Unbraced Length-Bottom 3.
Roof Pitch 1 :12

LOADING DIAGRAM

1 351t % 4t

STEEL PROPERTIES
W10x12 - A992-50

Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 9.87 in
Web Thickness: tw = 0.19 in
Flange Width: bf = 3.96 in
Flange Thickness: tf= 0.21 in
Distance to Web Toe of Fillet: = 0.51 in
Moment of Inertia About X-X Axis: Ix = 53.8 in4
Section Modulus About X-X Axis: Sx = 10.9 in3
Plastic Section Modulus About X-X Axis: Zx = 12.6 in3

Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 9.43
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 46.58

Allowable Web Buckling Ratio: AWBR = 90.55

Controlling Unbraced Length: Lb = 4 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp= 2.77 ft
for Eqn. F2-2: Lr= 8.05 ft
Nominal Flexural Strength w/ safety factor: Mn = 28554 ft-Ib
Controlling Equation: F2-2

Web height to thickness ratio: h/tw = 46.58
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95

Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 37506 Ib

Controlling Moment: -11489 ft-Ib

Over left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 1, 2
Controlling Shear: -4451 Ib

4.0 Ft from left support of span 1 (Left Span)

Created by combining all dead loads and live loads on span(s

Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 13.7 in4 53.8 in4
Moment: -11489 ft-lb 28554 ft-Ib
Shear: -4451 Ib 37506 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING Left Center
Roof Live Load RLL = 165 psf 165 psf
Roof Dead Load RDL = 20 psf 20 psf
Roof Tributary Width Side One TW1 = 2 ft 2 ft
Roof Tributary Width Side Two TW2 = 1 ft 1 ft

Wall Load WALL = 0 plf 0 plf

POINT LOADS - LEFT SPAN

Load Number  One *

Live Load 2042 Ib

Dead Load 424 b

Location 0.25 ft

* Load obtained from Load Tracker. See Summary Report for details.

BEAM LOADING Left Center

Total Live Load 495 plf 495 plf

Total Dead Load (Adjusted for Roof Pitch) 60 plf 60 plf

Beam Self Weight 12 plf 12 plf

Total Load 567 plf 567 plf
09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) §_ e g Strucalc 9.0 :

Location: rf19 @ slve
Roof Beam o B - ENGINEERING
[2015 International Building Code(2015 NDS)] l,.._._. e -

(3)1.5INx7.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 14.3%

Controlling Factor: Moment

StruCalc Version 10.0.1.5 8/24/20738 4.32

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.03 INL/1389
Dead Load 0.00 in
Total Load 0.03 INL/M1210
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 4156 Ib 4156 Ib
Dead Load 614 Ib 614 Ib
Total Load 4770 b 4770 b
Bearing Length  1.70 in 1.70 in
Span Length 3.3 ft ‘
Unbraced Length-Top 0 ft % 3.25ft B
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
Roof Duration Factor 1.15 ROOF LOADING
MATERIAL PROPERTIES Side One:
#2 - Douglas-Fir-Larch (North) Roof Live Load: LL = 165 psf
Base Values Adjusted Roof Dead Load: DL = 20 psf
Bending Stress: Fb = 850 psi Fb'= 1349 psi Tributary Width: TW = 125 ft
Cd=1.15CF=1.20 Cr=1.15 Side Two:
Shear Stress: Fv = 180 psi Fv'= 207 psi Roof Live Load: LL = 165 psf
Cd=1.15 Roof Dead Load: DL = 20 psf
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi Tributary Width: TW = 3 ft
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Wall Load: WALL= 60 plf
C1°"g°"'“9 Moment: 3876 ft-Ib SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
625 ft from left support , Adjusted Beam Length:  Ladj= 325 ft
Created by combining all dead and live loads. Beam Self Weight: BSW = 7 olf
Controlling Shear: 3053 Ib . gnt P
. Beam Uniform Live Load: wL = 2558 plf
Ata distance d from support. , Beam Uniform Dead Load: wD_adj= 378 plf
Created by combining all dead and live loads. Total Uniform Load: WwT = 2936 plf
Comparisons with required sections: Req'd Provided
Section Modulus: 34.48 in3 39.42 in3
Area (Shear): 22,12 in2 32.63 in2
Moment of Inertia (deflection): 24.69 in4 142.9 in4
Moment: 3876 ft-lb 4432 ft-Ib
Shear: 3053 Ib 4502 Ib

Designed By: bpt
Checked By: bpt

09.03.2018
Page 29 of 154




Project: 16032 (Burton Solitude Spec Home V2 - Think) §_ e g Strucalc 9.0 :

Location: rf20 @ 5 lve
Roof Beam o B - ENGINEERING
[2015 International Building Code(2015 NDS)] l,.._._. e -

(3)1.5INx7.25INx275FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 480.8%
Controlling Factor: Moment

StruCalc Version 10.0.1.5 8/24/20738 4.32

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.00 INL/8886

Dead Load 0.00 in

Total Load 0.00 INL/7265

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 908 Ib 908 Ib

Dead Load 202 Ib 202 Ib

Total Load 1110 Ib 1110 Ib

Bearing Length  0.39 in 0.39 in

Span Length 2.8 ft ‘

Unbraced Length-Top 0 ft % 2.751ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15 ROOF LOADING

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1349 psi
Cd=1.15CF=1.20 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 763 ft-Ib
1.375 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -644 b
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 6.79 in3 39.42 in3
Area (Shear): 4.66 in2 32.63 in2
Moment of Inertia (deflection): 3.86 in4 142.9 in4
Moment: 763 ft-lb 4432 ft-lb
Shear: -644 b 4502 b

Designed By: bpt
Checked By: bpt

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 1 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 275 ft
Beam Self Weight: BSW = 7 plf
Beam Uniform Live Load: wL = 660 plf
Beam Uniform Dead Load: wD_adj= 147 plf
Total Uniform Load: wT = 807 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) ) e g Strucalc 9.0 :
Location: rf21 @ 51 V e
Roof Beam e el ENGINEERING

[2015 International Building Code(2015 NDS)]
(3)1.75INx9.25INx6.75FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 19.0%

Controlling Factor: Moment

StruCalc Version 10.0.1.5 8/24/20738 4.32

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members

DEFLECTIONS Center LOADING DIAGRAM

Live Load 0.18 IN L/461

Dead Load 0.03 in

Total Load 0.20 IN L/400

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 8353 Ib 8353 Ib

Dead Load 1270 Ib 1270 Ib

Total Load 9623 Ib 9623 Ib

Bearing Length 2.44 in 244 in

Span Length 6.8 ft ‘ !
Unbraced Length-Top 0 ft % 6.75 ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15 ROOF LOADING

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 3098 psi
Cd=1.15 CF=1.04
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 162309 ft-Ib
3.375 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 7506 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 62.9 in3 74.87 in3
Area (Shear): 34.35 in2 48.56 in2
Moment of Inertia (deflection): 180.25 in4 346.26 in4
Moment: 16239 ft-b 19327 ft-b
Shear: 7506 Ib 10611 Ib

Designed By: bpt
Checked By: bpt

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 12 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 6.75 ft
Beam Self Weight: BSW = 15 plf
Beam Uniform Live Load: wL = 2475 plf
Beam Uniform Dead Load: wD_adj= 376 plf
Total Uniform Load: wT = 2851 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf22

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx11.25INx 10.25 FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 6.5%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/2075° 4.

LOADING DIAGRAM

% 10.25 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.36 IN L/344

Dead Load 0.06 in

Total Load 0.42 INL/294

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 8738 Ib 8738 Ib

Dead Load 1465 Ib 1465 Ib

Total Load 10203 Ib 10203 Ib

Bearing Length 259 in 259 in

BEAM DATA

Span Length 10.3 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 3016 psi
Cd=1.15 CF=1.01
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 26145 ft-Ib
5.125 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 8366 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 104.01 in3 110.74 in3
Area (Shear): 38.29 in2 59.06 in2
Moment of Inertia (deflection): 434.78 in4 622.92 in4
Moment: 26145 ft-lb 27837 ft-lb
Shear: 8366 Ib 12905 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 7.3 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 10.25 ft
Beam Self Weight: BSW = 18 plf
Beam Uniform Live Load: wL = 1705 plf
Beam Uniform Dead Load: wD_adj = 286 plf
Total Uniform Load: wT = 1991 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf23

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)15INx9.25INx5.125FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 33.3%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/24/12073°%:

LOADING DIAGRAM

%

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.04 IN L/1464

Dead Load 0.01 in

Total Load 0.05 INL/1246

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 3294 Ib 3294 Ib

Dead Load 577 Ib 577 Ib

Total Load 3871 Ib 3871 Ib

Bearing Length  1.38 in 1.38 in

BEAM DATA

Span Length 51 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

5125t
B

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1237 psi
Cd=1.15CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 4960 ft-b
2.563 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -2710 b
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Section Modulus: 48.13 in3 64.17 in3
Area (Shear): 19.64 in2 41.63 in2
Moment of Inertia (deflection): 48.66 in4 296.79 in4
Moment: 4960 ft-b 6613 ft-Ib
Shear: -2710 Ib 5744 b

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL =
Roof Dead Load: DL =

Tributary Width: TW =
Side Two:
Roof Live Load: LL=

Roof Dead Load: DL =
Tributary Width: TW =

Wall Load:

WALL =

165 psf
20 psf
3.1 ft

165 psf
20 psf
47 ft

60 plf

Adjusted Beam Length:
Beam Self Weight:

Beam Uniform Live Load:
Beam Uniform Dead Load:
Total Uniform Load:

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Ladj = 513 ft

BSW = 9 plf
wL = 1286 plf
wD_adj= 225 plf
wT = 1511 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf24

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx9.25INx85FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 41.1%

Controlling Factor: Moment

i StruCalc 9.0
b _——i; “ .
s ekl 5EI‘-JGIF-.IEERH‘JG
'P':: y =
StruCalc Version 10.0.1.5 8/24/2075° 4.

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members

DEFLECTIONS Center

Live Load 0.23 IN L/445
Dead Load 0.04 in

Total Load 0.27 IN L/377
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 5463 Ib 5463 Ib
Dead Load 984 Ib 984 Ib
Total Load 6447 b 6447 Ib
Bearing Length 1.64 in 1.64 in
BEAM DATA

Span Length 8.5 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12

Roof Duration Factor 1.15

LOADING DIAGRAM

% 8.5 ft %

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 3098 psi
Cd=1.15 CF=1.04
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 13701 ft-Ib

4.25 ft from left support

Created by combining all dead and live loads.
Controlling Shear: 5287 Ib

At a distance d from support.

Created by combining all dead and live loads.

Comparisons with required sections: Reg'd Provided
Section Modulus: 53.07 in3 74.87 in3
Area (Shear): 24.2 in2 48.56 in2
Moment of Inertia (deflection): 186.95 in4 346.26 in4
Moment: 13701 ft-lb 19327 ft-b
Shear: 5287 Ib 10611 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 3.1 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 4.7 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 8.5 ft
Beam Self Weight: BSW = 15 plf
Beam Uniform Live Load: wL = 1286 plf
Beam Uniform Dead Load: wD_adj= 232 plf
Total Uniform Load: wT = 1517 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf25

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx18.0IN x 12.666 FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 0.2%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/24/12073°%:

LOADING DIAGRAM

%

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.34 INL/441

Dead Load 0.05 in

Total Load 0.40 INL/382

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 18287 Ib 18287 Ib

Dead Load 2791 Ib 2791 b

Total Load 21078 Ib 21078 Ib

Bearing Length 535 in 535 in

BEAM DATA

Span Length 12.7 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

12.666 ft B

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2830 psi
Cd=1.15 CF=0.95
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 66743 ft-Ib
6.333 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 16441 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 283.06 in3 283.5 in3
Area (Shear): 75.24 in2 94.5 in2
Moment of Inertia (deflection): 1389.41 in4 2551.5 in4
Moment: 66743 ft-Ilb 66847 ft-Ib
Shear: 16441 Ib 20648 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 10.5 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 7 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length:
Beam Self Weight:

Beam Uniform Live Load:
Beam Uniform Dead Load:
Total Uniform Load:

Ladj = 12.67 ft

BSW = 30 plf
wL = 2888 plf
wD _adj= 441 plf
wT = 3328 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf26

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx16.0 IN x 12.666 FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 7.4%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/24/12073°%:

LOADING DIAGRAM

%

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.36 INL/417

Dead Load 0.06 in

Total Load 0.42 INL/359

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 13584 |b 13584 Ib

Dead Load 2199 Ib 2199 b

Total Load 15783 Ib 15783 Ib

Bearing Length 401 in 401 in

BEAM DATA

Span Length 12.7 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

12.666 ft B

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2875 psi
Cd=1.15 CF=0.96
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 49976 ft-Ib
6.333 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -12626 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 208.58 in3 224 in3
Area (Shear): 57.79 in2 84 in2
Moment of Inertia (deflection): 1032.13 in4 1792 in4
Moment: 49976 ft-lb 53671 ft-Ib
Shear: -12626 Ib 18354 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 3 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 10 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length:
Beam Self Weight:

Beam Uniform Live Load:
Beam Uniform Dead Load:
Total Uniform Load:

Ladj = 12.67 ft

BSW = 26 plf
wL = 2145 plf
wD_adj = 347 plf
wT = 2492 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf27

Roof Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx14.0INXx9.0FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 1.7%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/2075° 4.

LOADING DIAGRAM

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.23 INL/470

Dead Load 0.03 in

Total Load 0.26 INL/411

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 15964 Ib 15964 Ib

Dead Load 2315 Ib 2315 b

Total Load 18279 Ib 18279 Ib

Bearing Length 464 in 464 in

BEAM DATA

Span Length 9 ft
Unbraced Length-Top 0 ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
Roof Duration Factor 1.15

A »

MATERIAL PROPERTIES
1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2928 psi
Cd=1.15 CF=0.98
Shear Stress: Fv = 285 psi  Fv'= 328 psi
Cd=1.15
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 41127 ft-Ib
4.5 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 13892 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 168.56 in3 171.5 in3
Area (Shear): 63.58 in2 73.5 in2
Moment of Inertia (deflection): 612.41 in4 1200.5 in4
Moment: 41127 ft-lb 41845 ft-Ib
Shear: 13892 Ib 16060 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 115 ft
Side Two:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 10 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 9 ft
Beam Self Weight: BSW = 23 plf
Beam Uniform Live Load: wL = 3548 plf
Beam Uniform Dead Load: wD_adj= 514 plf
Total Uniform Load: wT = 4062 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) §_ e g Strucalc 9.0 :

Location: rf28 @ 5 lve
Roof Beam - B~ ENGINEERING
[2015 International Building Code(2015 NDS)] l,.._._. e -

(3)1.75INx9.25INx11.25FT

1.9E Microllam - iLevel Trus Joist StruCalc Version 10.0.1.5 8/24/207T8°%.

Section Adequate By: 93.8%
Controlling Factor: Moment

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members

DEFLECTIONS Center LOADING DIAGRAM

Live Load 0.27 IN L/498

Dead Load 0.07 in

Total Load 0.35 INL/391

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 2784 Ib 2784 Ib

Dead Load 762 Ib 762 Ib

Total Load 3546 Ib 3546 Ib

Bearing Length 0.90 in 0.90 in

Span Length 11.3 ft ‘ !
Unbraced Length-Top 0 ft % 11.25ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15 ROOF LOADING

MATERIAL PROPERTIES Side One:
1.9E Microllam - iLevel Trus Joist Roof Live Load: LL = 165 psf
Base Values Adjusted Roof Dead Load: DL = 20 psf
Bending Stress: Fb = 2600 psi  Fb'= 3098 psi Tributary Width: TW = 2 ft
Cd=1.15 CF=1.04 Side Two:
Shear Stress: Fv = 285 psi  Fv'= 328 psi Roof Live Load: LL = 165 psf
Cd=1.15 Roof Dead Load: DL = 20 psf
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi Tributary Width: TW = 1 ft
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Wall Load: WALL= 60 plf
Controlling Moment: 9973 ft-lb SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
5.625 ft from left support , Adjusted Beam Length:  Ladj= 1125 ft
Created by combining all dead and live loads. Beam Self Weight: BSW = 15 olf
. gnt: p
Controllllng Shear: 312010 Beam Uniform Live Load: wL = 495 plf
At a distance d from support. , Beam Uniform Dead Load: wD_adj= 135 pif
Created by combining all dead and live loads. Total Uniform Load: WwT = 630 plf
Comparisons with required sections: Reqg'd Provided
Section Modulus: 38.63 in3 74.87 in3
Area (Shear): 14.28 in2 48.56 in2
Moment of Inertia (deflection): 166.9 in4 346.26 in4
Moment: 9973 ft-Ib 19327 ft-lb
Shear: -3120 Ib 10611 Ib
Designed By: bpt 09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf29

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x39 x 18.0 FT

Section Adequate By: 21.7%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.74 IN L/292

Dead Load 0.13 in

Total Load 0.87 IN L/249

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

LOADING DIAGRAM

REACTIONS A B

Live Load 17078 Ib 17078 Ib

Dead Load 2968 Ib 2968 Ib

Total Load 20046 Ib 20046 Ib

Bearing Length 1.03 in 1.03 in

Span Length 18 ft ‘ !
Unbraced Length-Top 0 ft % 18 ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

STEEL PROPERTIES ROOF LOADING

W10x39 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: = 29000 ksi
Depth: d= 9.92 in
Web Thickness: tw = 0.32 in
Flange Width: bf = 7.99 in
Flange Thickness: tf= 0.53 in
Distance to Web Toe of Fillet: = 1.03 in
Moment of Inertia About X-X Axis: Ix = 209 in4
Section Modulus About X-X Axis: Sx = 42.1 in3
Plastic Section Modulus About X-X Axis: Zx = 46.8 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 7.54
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 24.95
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 6.99 ft
Nominal Flexural Strength w/ safety factor: Mn = 116767 ft-lb
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 24.95
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 62496 Ib
Controlling Moment: 90206 ft-Ib
9.0 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 20046 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 171.69 in4 209 in4
Moment: 90206 ft-lb 116767 ft-b
Shear: 20046 Ib 62496 Ib

Designed By: bpt
Checked By: bpt

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 10 ft
Side Two:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 15 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 18 ft

Beam Self Weight: BSW = 39 plf
Beam Uniform Live Load:  wL = 1898 plf
Beam Uniform Dead Load: wD_adj= 330 plf
Total Uniform Load: wT = 2227 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf30

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.5 FT

Section Adequate By: 1214.6%

Controlling Factor: Shear

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.00 IN L/MAX

Dead Load 0.00 in

Total Load 0.01 IN L/MAX

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B
4538 Ib 4538 Ib

LOADING DIAGRAM

Live Load
Dead Load 841 Ib 841 Ib
Total Load 5379 Ib 5379 Ib
Bearing Length  1.12 in  1.12 in
Span Length 55 ft ‘ !
Unbraced Length-Top 0 ft % 5.51ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
STEEL PROPERTIES ROOF LOADING
W10x45 - A992-50 Side One:
Roof Live Load: LL = 165 psf
Properties: Roof Dead Load: DL = 20 psf
Yield Stress: Fy = 50 ksi Tributary Width: TW = 10 ft
Modulus of Elasticity: E= 29000 ksi Side Two:
Depth: d= 10.1 in Roof Live Load: LL= 0 psf
Web Thickness: tw = 0.35 in Roof Dead Load: DL = 0 psf
Flange Width: bf = 8.02 in Tributary Width: TW = 0 ft
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in Wall Load: WALL= 60 plf
Moment of Inertia About X-X Axis: = 248 ind SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Section Modulus About X-X Axis: Sx = 49.1 in3 Adiusted B Lenath: Ladi = 55 fi
. ) . . justed Beam Length: adj .
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Beam Self Weight: BSW = 45 plf
Design Prope.rtles pgr AISC 14th Edition Steel Manual: Beam Uniform Live Load:  wlL = 1650 plf
Flange Buckling Ratio: FBR = 6.47 Beam Uniform Dead Load: wD_adj= 306 plf
. . _adj p!
Allowable Flange Buckling Ratio: AFBR = 9.15 Total Uniform Load: WT = 1956 pif
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 7395 ft-Ib
2.75 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 5378 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 4.26 in4 248 in4
Moment: 7395 ft-lb 136976 ft-lb
Shear: 5378 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf31

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 8.5 FT

Section Adequate By: 675.5%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.03 IN L/3786

Dead Load 0.00 in

Total Load 0.03 IN L/3194

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B
7013 Ib 7013 Ib

LOADING DIAGRAM

Live Load
Dead Load 1299 Ib 1299 Ib
Total Load 8312 Ib 8312 Ib
Bearing Length  1.12 in  1.12 in
Span Length 8.5 ft ‘ !
Unbraced Length-Top 0 ft % 8.5ft
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
STEEL PROPERTIES ROOF LOADING
W10x45 - A992-50 Side One:
Roof Live Load: LL = 165 psf
Properties: Roof Dead Load: DL = 20 psf
Yield Stress: Fy = 50 ksi Tributary Width: TW = 10 ft
Modulus of Elasticity: E= 29000 ksi Side Two:
Depth: d= 10.1 in Roof Live Load: LL= 0 psf
Web Thickness: tw = 0.35 in Roof Dead Load: DL = 0 psf
Flange Width: bf = 8.02 in Tributary Width: TW = 0 ft
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in Wall Load: WALL= 60 plf
Moment of Inertia About X-X Axis: = 248 ind SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Section Modulus About X-X Axis: Sx = 49.1 in3 Adiusted B Lenath: Ladi = 85 fi
. ) . . justed Beam Length: adj .
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Beam Self Weight: BSW = 45 pif
Design Prope.rtles pgr AISC 14th Edition Steel Manual: Beam Uniform Live Load:  wlL = 1650 plf
Flange Buckling Ratio: FBR = 6.47 Beam Uniform Dead Load: wD_adj= 306 plf
. . _adj p!
Allowable Flange Buckling Ratio: AFBR = 9.15 Total Uniform Load: WT = 1956 pif
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 17662 ft-Ib
4.25 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 8312 1b
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 15.72 in4 248 in4
Moment: 17662 ft-b 136976 ft-b
Shear: 8312 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf32

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.0 FT

Section Adequate By: 1346.0%

Controlling Factor: Shear

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.00 IN L/MAX

Dead Load 0.00 in

Total Load 0.00 IN L/MAX

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

LOADING DIAGRAM

REACTIONS A B
Live Load 4125 |Ib 4125 b
Dead Load 764 Ib 764 Ib
Total Load 4889 Ib 4889 Ib
Bearing Length  1.12 in 1.12 in
Span Length 5 ft ‘
Unbraced Length-Top 0 ft % 5ft !
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
STEEL PROPERTIES ROOF LOADING
W10x45 - A992-50 Side One:
Roof Live Load: LL = 165 psf
Properties: Roof Dead Load: DL = 20 psf
Yield Stress: Fy = 50 ksi Tributary Width: TW = 10 ft
Modulus of Elasticity: E= 29000 ksi Side Two:
Depth: d= 10.1 in Roof Live Load: LL= 0 psf
Web Thickness: tw = 0.35 in Roof Dead Load: DL = 0 psf
Flange Width: bf = 8.02 in Tributary Width: TW = 0 ft
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in Wall Load: WALL= 60 plf
Moment of Inertia About X-X Axis: = 248 ind SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Section Modulus About X-X Axis: Sx = 49.1 in3 Adiusted B Lenath: Ladi = 5 ft
. ) . . justed Beam Length: adj
Plastic Section Modulus About X-X Axis: Zx = 549 in3 Beam Self Weight: BSW = 45 pif
Design Prope.rtles pgr AISC 14th Edition Steel Manual: Beam Uniform Live Load:  wlL = 1650 plf
Flange Buckling Ratio: FBR = 6.47 Beam Uniform Dead Load: wD_adj= 306 plf
. . _adj p!
Allowable Flange Buckling Ratio: AFBR = 9.15 Total Uniform Load: WT = 1956 pif
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 6112 ft-Ib
2.5 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 4889 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 3.2 in4 248 in4
Moment: 6112 ft-lb 136976 ft-Ib
Shear: 4889 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf33

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W16x40 x 19.666 FT

Section Adequate By: 8.7%

Controlling Factor: Moment

¥ *StruCaIc 9.0

; . L]
s j1ve
-a-badeias ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.67 IN L/353

Dead Load 0.13 in

Total Load 0.80 IN L/294

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

LOADING DIAGRAM

REACTIONS A B

Live Load 32893 Ib 28306 Ib )

Dead Load 6652 Ib 5509 Ib 3 1

Total Load 39545 Ib 33815 Ib

Bearing Length 4.25 in 1.99 in

Span Length 19.7 ft ‘ !
Unbraced Length-Top 0 ft % 19.666 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

STEEL PROPERTIES ROOF LOADING

W16x40 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 16 in
Web Thickness: tw = 0.31 in
Flange Width: bf = 7 in
Flange Thickness: tf= 0.51 in
Distance to Web Toe of Fillet: = 0.91 in
Moment of Inertia About X-X Axis: Ix = 518 in4
Section Modulus About X-X Axis: Sx = 64.7 in3
Plastic Section Modulus About X-X Axis: Zx = 73 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.93
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 46.51
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 5.55 ft
Nominal Flexural Strength w/ safety factor: Mn = 182136 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 46.51
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 97600 Ib
Controlling Moment: 167581 ft-Ib
9.833 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 39545 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 352.56 in4 518 in4
Moment: 167581 ft-lb 182136 ft-b
Shear: 39545 b 97600 Ib

Designed By: bpt
Checked By: bpt

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 10 ft
Side Two:

Roof Live Load: LL= 0 psf

Roof Dead Load: DL = 0 psf

Tributary Width: TW = 0 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 19.67 ft
Beam Self Weight: BSW = 40 plf
Beam Uniform Live Load:  wL = 1650 plf
Beam Uniform Dead Load: wD_adj = 301 plf
Total Uniform Load: wT = 1951 plf
POINT LOADS - CENTER SPAN
Load Number  One * Two *  Three *
Live Load 8064 Ib 13076 Ib 7610 Ib
Dead Load 1879 1b 26901b 1679 Ib
Location 575 ft 14.33 ft 0.5 ft

* Load obtained from Load Tracker. See Summary Report for details.

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) g Strucalc 9.0 ;
Location: rf34 5 lve
Roof Beam . ENGINEERING
[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x30 x 15.666 FT
Section Adequate By: 3.9% StruCalc Version 10.0.1.5 8/24/2075 4"
Controlling Factor: Moment
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.68 INL/276
Dead Load 0.11 in
Total Load 0.79 INL/239
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 19387 Ib 19387 Ib
Dead Load 3063 Ib 3063 Ib
Total Load 22450 Ib 22450 Ib
Bearing Length 0.81 in 0.81 in
Span Length 15.7 ft ‘ !
Unbraced Length-Top 0 ft % 15.666 ft B
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
STEEL PROPERTIES ROOF LOADING
W10x30 - A992-50 Side One:
Roof Live Load: LL = 165 psf
Properties: Roof Dead Load: DL = 20 psf
Yield Stress: Fy = 50 ksi Tributary Width: TW = 15 ft
Modulus of Elasticity: E= 29000 ksi Side Two:
Depth: d= 10.5 in Roof Live Load: LL= 0 psf
Web Thickness: tw = 0.3 in Roof Dead Load: DL = 0 psf
Flange Width: bf = 5.81 in Tributary Width: TW = 0 ft
Flange Thickness: tf= 0.51 in
Distance to Web Toe of Fillet: = 0.81 in Wall Load: WALL= 60 plf
Moment of Inertia About X-X Axis: = 170 in4 SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Section Modulus About X-X Axis: Sx = 32.4 in3 Adiusted B Lenath: Ladi = 1567 f
. ) . . justed Beam Length: adj .
Plastic Section Modulus About X-X Axis: Zx = 36.6 in3 Beam Self Weight: BSW = 30 plf
Design Prope.rtles pgr AISC 14th Edition Steel Manual: Beam Uniform Live Load:  wlL = 2475 plf
Flange Buckling Ratio: FBR = 5.7 Beam Uniform Dead Load: wD_adj= 391 plf
. . _adj p
Allowable Flange Buckling Ratio: AFBR = 9.15 Total Uniform Load: WT = 2866 plf
Web Buckling Ratio: WBR = 29.6
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 4.84 ft
Nominal Flexural Strength w/ safety factor: Mn = 91317 ft-lb
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 29.6
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit = 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 63000 Ib
Controlling Moment: 87924 ft-Ib
7.833 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -22450 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 147.64 in4 170 in4
Moment: 87924 ft-lb 91317 ft-lb
Shear: -22450 Ib 63000 Ib
Designed By: bpt 09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf35

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.25 FT

Section Adequate By: 1277.2%

Controlling Factor: Shear

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.00 IN L/MAX

Dead Load 0.00 in

Total Load 0.00 IN L/MAX

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

LOADING DIAGRAM

REACTIONS A B

Live Load 4331 Ib 4331 Ib

Dead Load 802 Ib 802 Ib

Total Load 5133 Ib 5133 Ib

Bearing Length  1.12 in  1.12 in

Span Length 53 ft ‘ !
Unbraced Length-Top 0 ft % 5.25ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

STEEL PROPERTIES ROOF LOADING

W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 6738 ft-Ib
2.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 5134 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 3.7 in4 248 in4
Moment: 6738 ft-lb 136976 ft-Ib
Shear: 5134 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 10 ft
Side Two:
Roof Live Load: LL= 0 psf
Roof Dead Load: DL = 0 psf
Tributary Width: TW = 0 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 525 ft

Beam Self Weight: BSW = 45 plf
Beam Uniform Live Load:  wL = 1650 plf
Beam Uniform Dead Load: wD_adj= 306 plf
Total Uniform Load: wT = 1956 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf36

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 8.5 FT

Section Adequate By: 426.4%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.04 IN L/2524

Dead Load 0.01 in

Total Load 0.05 IN L/2168

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

LOADING DIAGRAM

REACTIONS A B

Live Load 10519 Ib 10519 Ib

Dead Load 1726 Ib 1726 Ib

Total Load 12245 |b 12245 Ib

Bearing Length 1.12 in 112 in

Span Length 8.5 ft ‘ !
Unbraced Length-Top 0 ft % 8.5ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

STEEL PROPERTIES ROOF LOADING

W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 26019 ft-Ib
4.25 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -12244 b
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 23.58 in4 248 in4
Moment: 26019 ft-lb 136976 ft-Ib
Shear: -12244 |b 70700 Ib

Designed By: bpt
Checked By: bpt

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 15 ft
Side Two:
Roof Live Load: LL= 0 psf
Roof Dead Load: DL = 0 psf
Tributary Width: TW = 0 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 8.5 ft

Beam Self Weight: BSW = 45 plf
Beam Uniform Live Load:  wL = 2475 plf
Beam Uniform Dead Load: wD_adj= 406 plf
Total Uniform Load: wT = 2881 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf37

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.25 FT

Section Adequate By: 1277.2%

Controlling Factor: Shear

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.00 IN L/MAX

Dead Load 0.00 in

Total Load 0.00 IN L/MAX

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

LOADING DIAGRAM

REACTIONS A B

Live Load 4331 Ib 4331 Ib

Dead Load 802 Ib 802 Ib

Total Load 5133 Ib 5133 Ib

Bearing Length  1.12 in  1.12 in

Span Length 53 ft ‘ !
Unbraced Length-Top 0 ft % 5.25ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

STEEL PROPERTIES ROOF LOADING

W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 6738 ft-Ib
2.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 5134 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 3.7 in4 248 in4
Moment: 6738 ft-lb 136976 ft-Ib
Shear: 5134 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 10 ft
Side Two:
Roof Live Load: LL= 0 psf
Roof Dead Load: DL = 0 psf
Tributary Width: TW = 0 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 525 ft

Beam Self Weight: BSW = 45 plf
Beam Uniform Live Load:  wL = 1650 plf
Beam Uniform Dead Load: wD_adj= 306 plf
Total Uniform Load: wT = 1956 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf38

Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.25 FT

Section Adequate By: 3979.5%

Controlling Factor: Shear

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center

Live Load 0.00 IN L/MAX

Dead Load 0.00 in

Total Load 0.00 IN L/MAX

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

LOADING DIAGRAM

REACTIONS A B

Live Load 1299 Ib 1299 Ib

Dead Load 434 Ib 434 b

Total Load 1733 Ib 1733 Ib

Bearing Length  1.12 in  1.12 in

Span Length 53 ft ‘ !
Unbraced Length-Top 0 ft % 5.25ft B
Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

STEEL PROPERTIES ROOF LOADING

W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 2275 ft-Ib
2.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 1733 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 1.11in4 248 in4
Moment: 2275 ft-lb 136976 ft-Ib
Shear: 1733 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

Side One:
Roof Live Load: LL = 165 psf
Roof Dead Load: DL = 20 psf
Tributary Width: TW = 3 ft
Side Two:
Roof Live Load: LL= 0 psf
Roof Dead Load: DL = 0 psf
Tributary Width: TW = 0 ft
Wall Load: WALL= 60 plf

SLOPE/PITCH ADJUSTED LENGTHS AND LOADS

Adjusted Beam Length: Ladj = 525 ft

Beam Self Weight: BSW = 45 plf
Beam Uniform Live Load:  wL = 495 plf
Beam Uniform Dead Load: wD_adj= 165 plf
Total Uniform Load: wT = 660 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf39

Multi-Span Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 24.75 FT (20 + 4.8 )

Section Adequate By: 52.5%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center Right
Live Load 0.39 INL/612 -0.31 IN 2L/366
Dead Load 0.07 in -0.05 in

Total Load 0.46 INL/517 -0.36 IN2L/314
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 6311 Ib 10757 Ib

Dead Load 1245 Ib 2200 Ib

Total Load 7556 Ib 12957 Ib
Bearing Length  1.12 in 112 in

BEAM DATA Center Right
Span Length 20 ft 475 ft
Unbraced Length-Top 0 ft 0 ft

Unbraced Length-Bottom 20 ft 4.75 ft
Roof Pitch 1 :12

LOADING DIAGRAM

k 20 ft %4.75 ft—

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib

Controlling Moment: 47567 ft-Ib

12.6 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -10106 Ib

At right support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s

Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 162.66 in4 248 in4
Moment: 47567 ft-lb 136976 ft-Ib
Shear: -10106 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING Center Right
Roof Live Load RLL = 165 psf 165 psf
Roof Dead Load RDL = 20 psf 20 psf
Roof Tributary Width Side One TW1 = 2 ft 2 ft
Roof Tributary Width Side Two TW2 = 1 ft 1 ft
Wall Load WALL = 0 plf 0 plf

POINT LOADS - CENTER SPAN

Load Number  One *

Live Load 4538 Ib

Dead Load 841 Ib

Location 14 ft

* Load obtained from Load Tracker. See Summary Report for details.

BEAM LOADING Center Right

Total Live Load 495 plf 495 plf

Total Dead Load (Adjusted for Roof Pitch) 60 plf 60 plf

Beam Self Weight 45 plf 45 plf

Total Load 600 plf 600 plf
09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf40

Multi-Span Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 24.75 FT (20 + 4.8 )

Section Adequate By: 8.1%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center Right
Live Load 0.53 IN L/449 -0.44 |IN 2L/260
Dead Load 0.11 in -0.08 in

Total Load 0.64 INL/375 -0.52 IN 2L/218
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 6765 Ib 13139 Ib

Dead Load 1445 Ib 2802 Ib

Total Load 8210 Ib 15941 Ib
Bearing Length  1.12 in 112 in

BEAM DATA Center Right
Span Length 20 ft 475 ft
Unbraced Length-Top 0 ft 0 ft

Unbraced Length-Bottom 20 ft 4.75 ft
Roof Pitch 1 :12

LOADING DIAGRAM

k 20 ft %4.75 ft—

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib

Controlling Moment: 74266 ft-Ib

14.0 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -13969 Ib

At right support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s

Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 229.35 in4 248 in4
Moment: 74266 ft-lb 136976 ft-Ib
Shear: -13969 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING Center Right
Roof Live Load RLL = 165 psf 165 psf
Roof Dead Load RDL = 20 psf 20 psf
Roof Tributary Width Side One TW1 = 1 ft 1 ft
Roof Tributary Width Side Two TW2 = 1 ft 1 ft
Wall Load WALL = 0 plf 0 plf

POINT LOADS - CENTER SPAN

Load Number  One *

Live Load 11551 Ib

Dead Load 2140 Ib

Location 14 ft

* Load obtained from Load Tracker. See Summary Report for details.

BEAM LOADING Center Right

Total Live Load 330 plf 330 plf

Total Dead Load (Adjusted for Roof Pitch) 40 plf 40 plf

Beam Self Weight 45 plf 45 plf

Total Load 415 plf 415 plf
09.03.2018

Page 50 of 154




Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf41

Multi-Span Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 24.75 FT (20 + 4.8 )

Section Adequate By: 8.1%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center Right
Live Load 0.53 IN L/449 -0.44 |IN 2L/260
Dead Load 0.11 in -0.08 in

Total Load 0.64 INL/375 -0.52 IN 2L/218
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 6765 Ib 13139 Ib

Dead Load 1445 Ib 2802 Ib

Total Load 8210 Ib 15941 Ib
Bearing Length  1.12 in 112 in

BEAM DATA Center Right
Span Length 20 ft 475 ft
Unbraced Length-Top 0 ft 0 ft

Unbraced Length-Bottom 20 ft 4.75 ft
Roof Pitch 1 :12

LOADING DIAGRAM

k 20 ft %4.75 ft—

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib

Controlling Moment: 74266 ft-Ib

14.0 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -13969 Ib

At right support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s

Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 229.35 in4 248 in4
Moment: 74266 ft-lb 136976 ft-Ib
Shear: -13969 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING Center Right
Roof Live Load RLL = 165 psf 165 psf
Roof Dead Load RDL = 20 psf 20 psf
Roof Tributary Width Side One TW1 = 1 ft 1 ft
Roof Tributary Width Side Two TW2 = 1 ft 1 ft
Wall Load WALL = 0 plf 0 plf

POINT LOADS - CENTER SPAN

Load Number  One *

Live Load 11551 Ib

Dead Load 2140 Ib

Location 14 ft

* Load obtained from Load Tracker. See Summary Report for details.

BEAM LOADING Center Right

Total Live Load 330 plf 330 plf

Total Dead Load (Adjusted for Roof Pitch) 40 plf 40 plf

Beam Self Weight 45 plf 45 plf

Total Load 415 plf 415 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf42

Multi-Span Roof Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 24.75 FT (20 + 4.8 )

Section Adequate By: 52.5%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/24/2075° 4.

DEFLECTIONS Center Right
Live Load 0.39 INL/612 -0.31 IN 2L/366
Dead Load 0.07 in -0.05 in

Total Load 0.46 INL/517 -0.36 IN2L/314
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180

REACTIONS A B

Live Load 6311 Ib 10757 Ib

Dead Load 1245 Ib 2200 Ib

Total Load 7556 Ib 12957 Ib
Bearing Length  1.12 in 112 in

BEAM DATA Center Right
Span Length 20 ft 475 ft
Unbraced Length-Top 0 ft 0 ft

Unbraced Length-Bottom 20 ft 4.75 ft
Roof Pitch 1 :12

LOADING DIAGRAM

k 20 ft %4.75 ft—

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy = 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib

Controlling Moment: 47567 ft-Ib

12.6 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -10106 Ib

At right support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s

Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 162.66 in4 248 in4
Moment: 47567 ft-lb 136976 ft-Ib
Shear: -10106 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING Center Right
Roof Live Load RLL = 165 psf 165 psf
Roof Dead Load RDL = 20 psf 20 psf
Roof Tributary Width Side One TW1 = 2 ft 2 ft
Roof Tributary Width Side Two TW2 = 1 ft 1 ft
Wall Load WALL = 0 plf 0 plf

POINT LOADS - CENTER SPAN

Load Number  One *

Live Load 4538 Ib

Dead Load 841 Ib

Location 14 ft

* Load obtained from Load Tracker. See Summary Report for details.

BEAM LOADING Center Right

Total Live Load 495 plf 495 plf

Total Dead Load (Adjusted for Roof Pitch) 60 plf 60 plf

Beam Self Weight 45 plf 45 plf

Total Load 600 plf 600 plf
09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) g Strucalc 9.0 ;
Location: rf43
Roof Beam 5 E!]r:}{:zgma
[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.333 FT
Section Adequate By: 200.0% StruCalc Version 10.0.1.5 8/24/2076°4
Controlling Factor: Shear
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.01 IN L/9952
Dead Load 0.00 in
Total Load 0.01 IN L/8626
Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 20365 Ib 5258 Ib
Dead Load 3206 Ib 800 Ib
Total Load 23571 Ib 6058 Ib 1
Bearing Length 112 in 112 in
BEAM DATA
Span Length 53 ft ‘ !
Unbraced Length-Top 0 ft % 5.333 ft B
Unbraced Length-Bottom 0 ft
Roof Pitch 1 12
STEEL PROPERTIES ROOF LOADING
W10x45 - A992-50 Side One:
Roof Live Load: LL = 165 psf
Properties: Roof Dead Load: DL = 20 psf
Yield Stress: Fy = 50 ksi Tributary Width: TW = 9.5 ft
Modulus of Elasticity: E= 29000 ksi Side Two:
Depth: d= 10.1 in Roof Live Load: LL= 0 psf
Web Thickness: tw = 0.35 in Roof Dead Load: DL = 0 psf
Flange Width: bf = 8.02 in Tributary Width: TW = 0 ft
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in Wall Load: WALL = 0 plf
Moment of Inertia About X-X Axis: = 248 ind SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Section Modulus About X-X Axis: Sx = 49.1 in3 Adiusted B Lenath: Ladi = 533 ft
. ) . . justed Beam Length: adj .
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Beam Self Weight: BSW = 45 pif
Design Prope.rtles pgr AISC 14th Edition Steel Manual: Beam Uniform Live Load:  wlL = 1568 plf
Flange Buckling Ratio: FBR = 6.47 Beam Uniform Dead Load: wD_adj= 236 plf
. . _adj p!
Allowable Flange Buckling Ratio: AFBR = 9.15 Total Uniform Load: WT = 1803 pif
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55 POINT LOADS - CENTER SPAN
Controlling Unbraced Length: Lb = 0 ft Load Number ~ One *
Limiting Unbraced Length - Live Load 17263 Ib
for lateral-torsional buckling: Lp = 71 ft Dead Load 2749 Ib
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib Location 0.33 ft
Controlling Equation: F2-1 * Load obtained from Load Tracker. See Summary Report for details.
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 10175 ft-Ib
2.667 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 23571 1b
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Moment of Inertia (deflection): 5.98 in4 248 in4
Moment: 10175 ft-lb 136976 ft-lb
Shear: 23571 Ib 70700 Ib
Designed By: bpt 09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf44

Roof Beam

[2015 International Building Code(2015 NDS)]
(2)1.5INx9.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 5.6%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/207T6°4

LOADING DIAGRAM

% 3.25 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.02 IN L/2056

Dead Load 0.00 in

Total Load 0.02 INL/1789

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 3888 Ib 3888 Ib

Dead Load 580 Ib 580 Ib

Total Load 4468 b 4468 Ib

Bearing Length  2.38 in 2.38 in

BEAM DATA

Span Length 3.3 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1075 psi
Cd=1.15CF=1.10
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 3630 ft-Ib
1.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 2413 1b
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 40.51 in3 42.78 in3
Area (Shear): 17.48 in2 27.75 in2
Moment of Inertia (deflection): 23.1 in4 197.86 in4
Moment: 3630 ft-Ib 3833 ft-Ib
Shear: 2413 Ib 3830 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 145 ft
Side Two:

Roof Live Load: LL = 0 psf

Roof Dead Load: DL = 0 psf

Tributary Width: TW = 0 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 3.25 ft
Beam Self Weight: BSW = 6 plf
Beam Uniform Live Load: wL = 2393 plf
Beam Uniform Dead Load: wD_adj= 357 plf
Total Uniform Load: wT = 2749 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: rf45

Roof Beam

[2015 International Building Code(2015 NDS)]
(2)15INx11.25IN x 3.666 FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 11.6%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/24/2075° 4.

LOADING DIAGRAM

% 3.666 ft %

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.02 IN L/2577

Dead Load 0.00 in

Total Load 0.02 INL/2242

Live Load Deflection Criteria: L/240  Total Load Deflection Criteria: L/180
REACTIONS A B

Live Load 4385 Ib 4385 Ib

Dead Load 657 Ib 657 Ib

Total Load 5042 |Ib 5042 Ib

Bearing Length 2.69 in 269 in

BEAM DATA

Span Length 3.7 ft

Unbraced Length-Top 0 ft

Unbraced Length-Bottom 0 ft

Roof Pitch 1 12

Roof Duration Factor 1.15

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 978 psi
Cd=1.15 CF=1.00
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 4621 ft-b
1.833 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -2521 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Section Modulus: 56.73 in3 63.28 in3
Area (Shear): 18.27 in2 33.75 in2
Moment of Inertia (deflection): 33.15 in4 355.96 in4
Moment: 4621 ft-lb 5155 ft-Ib
Shear: -2521 Ib 4658 Ib

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side One:

Roof Live Load: LL = 165 psf

Roof Dead Load: DL = 20 psf

Tributary Width: TW = 145 ft
Side Two:

Roof Live Load: LL = 0 psf

Roof Dead Load: DL = 0 psf

Tributary Width: TW = 0 ft
Wall Load: WALL= 60 plf
SLOPE/PITCH ADJUSTED LENGTHS AND LOADS
Adjusted Beam Length: Ladj = 3.67 ft
Beam Self Weight: BSW = 7 plf
Beam Uniform Live Load: wL = 2393 plf
Beam Uniform Dead Load: wD_adj= 358 plf
Total Uniform Load: wT = 2751 plf

09.03.2018
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Design
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Project: 16032 (Burton Solitude Spec Home V2 - Think) § g Strucalc 9.0 :

Location: ff01 ' ol fb 7
Uniformly Loaded Floor Beam ; ®‘ 5 E:!Ir‘u'll‘-.lEEeRING
[2015 International Building Code(2015 NDS)] | =
(3)1.75INx11.875INx13.5FT

1.9E Microllam - iLevel Trus Joist StruCalc Version 10.0.1.5 8/27/2073

Section Adequate By: 8.0%
Controlling Factor: Moment

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.32 IN L/503
Dead Load 0.24 in
Total Load 0.56 IN L/291
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 3661 Ib 3379 Ib
Dead Load 2894 Ib 2843 Ib
Total Load 6555 Ib 6222 Ib 1
Bearing Length 1.66 in 1.58 in
BEAM DATA Center
Span Length 13.5 ft ‘ !
Unbraced Length-Top 0 ft % 1351t B
Floor Duration Factor 1.00
Notch Depth 0.00
MATERIAL PROPERTIES FLOOR LOADING
1.9E Microllam - iLevel Trus Joist Side 1 Side 2
Base Values Adjusted Floor Live Load FLL = 40 psf 40 psf
Bending Stress: Fb = 2600 psi Fb'= 2604 psi Floor Dead Load FDL = 40 psf 40 psf
Cd=1.00 CF=1.00 Floor Tributary Width FTW= 25 ft 7 ft
Shear Stress: Fv = 285 psi  Fv'= 285 psi
Cd=1.00 Wall Load WALL = 0 plf
lc\;flgr:jqulqu_?f gas.tlszlty. E= L. 1900 ks! E'= L 1900 kSI. BEAM LOADING
p. —toGrain: Fc-—= 750 psi Fc-—= 750 psi Beam Total Live Load: wL= 380 plf
Controlling Moment: 24797 ft-Ib S:ZQ 'Srce)tI?IV\IIDeeigﬁtLoad. \ggw - 3213(; E:;
6.75 ft from left support Total Maximum Load: wT = 779 plf
Created by combining all dead and live loads.
Controlling Shear: 5819 Ib POINT LOADS - CENTER SPAN
At a distance d from support. Load Number  One *
Created by combining all dead and live loads. Live Load 1910 Ib
Dead Load 344 Ib
Comparisons with required sections: Reg'd Provided Location 5.75 ft
Section Modulus: 114.29 in3 123.39 in3 * Load obtained from Load Tracker. See Summary Report for details.
Area (Shear): 30.63 in2 62.34 in2
Moment of Inertia (deflection): 604.98 in4 732.62 in4
Moment: 24797 ft-lb 26772 ft-lb
Shear: 5819 Ib 11845 Ib
Designed By: bpt 09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff02

Multi-Span Combination Roof And Floor Beam
[2015 International Building Code(2015 NDS)]
(3)1.75INx16.0INx4.0FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 43.1%

Controlling Factor: Shear

¥ *StruCaIc 9.0

; . L]
s j1ve
-a-badeias ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center Right LOADING DIAGRAM
Live Load 0.01 INL/5978 0.00 IN2L/MAX
Dead Load 0.00 in 0.00 in
Total Load 0.01 INL/4955 0.00 IN2L/MAX
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 9285 Ib 19615 Ib 1
Dead Load 2436 Ib 6288 Ib
Total Load 11721 b 25903 Ib
Bearing Length 298 in 6.58 in
Span Length 4 ft 2 ft ‘ ‘
Unbraced Length-Top 0 ft 0 ft % 4ft % 21ft
Unbraced Length-Bottom 4 ft 2 ft
Notch Depth  1.00
MATERIAL PRQ)QQERTIES ROOF LOADING Center Right
1.9E Microllam - iLevel Trus Joist Live Load RLL= 165 psf 165 psf
Base Values Adjusted Dead Load RDL = 20 psf 20 psf
Bending Stress: Fb = 2600 psi Fb'= 2875 psi Tributary Width Side One TW1= 14.3 ft 0 ft
Cd=1.15 CF=0.96 Tributary Width Side Two TW2 = 0 ft 0 ft
Shear Stress: Fv = 285 psi  Fv'= 328 psi FLOOR LOADING Center Right
Cd=1.15 Live Load FLL = 40 psf 40 psf
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi Dead Load FDL = 40 psf 40 psf
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi Tributary Width Side One  TW1 = 13 ft 13 ft
Tributary Width Side Two TW2 = 0 ft 0 ft
Controlling Moment: 154083 ft-Ib Wall Load WALL = 300 plf 300 plf
2.0 Ft from left support of span 2 (Center $pan) BEAM LOADING Contor Right
Created by combining all dead loads and live loads on span(s) 2, 3 —Roof Uniform Live Load: 2—365 If 0 olf
. : p p
Contro_lllng Shear: . -12824 1o Roof Uniform Dead Load: 288 plf 0 pif
At a distance d from right support of span 2 (Center Span) Floor Uniform Live Load: 520 plf 520 plf
. . : p p
Created by combining all dead loads and live loads on span(s) 2, 3 Floor Uniform Dead Load: 520 pif 520 pif
Comparisons with required sections: Reg'c_i Providgd gz?nrgifzg anf;gr; Live Load: 2822 E:: 55(6) E:;
Section Modulus: 64.29 in3 224 in3 c . . .
. . ombined Uniform Dead Load: 1134 plf 846 plf
Area (Shear): 58.69 in2 84 in2 Combined Uniform Total Load: 4019 plf 1366 plf
Moment of Inertia (deflection): 107.92 in4 1792 in4
Moment: 15403 ft-lb 53671 ft-lb POINT LOADS - CENTER SPAN
Shear: -12824 Ib 18354 Ib Load Number ~ One *

Designed By: bpt
Checked By: bpt

Live Load 11935 Ib
Dead Load 1839 Ib
Location 2 ft
RIGHT SPAN

Load Number  One *
Live Load 4385 Ib
Dead Load 657 Ib
Location 2 ft

* Load obtained from Load Tracker. See Summary Report for details.

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff03

Combination Roof And Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx6.25 FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 25.3%

Controlling Factor: Moment

' v *StruCaIc 9.0
= —é_'_é .
| B SR 5EI‘-JGII‘-.IEERH*JG

StruCalc Version 10.0.1.5 8/27/2075

LOADING DIAGRAM

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.04 IN L/1681

Dead Load 0.03 in

Total Load 0.08 INL/948

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B

Live Load 1781 Ib 2471 Ib

Dead Load 1459 Ib 1612 Ib

Total Load 3240 Ib 4083 Ib

Bearing Length  1.15 in 145 in

BEAM DATA Center

Span Length 6.25 ft

Unbraced Length-Top 0 ft
Roof Pitch 1 12
Floor Duration Factor 1.00
Roof Duration Factor 1.15
Notch Depth 0.00

% 6.25 ft %

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi  Fb'= 1237 psi
Cd=1.15CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi Fv'= 207 psi
Cd=1.15
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-L= 625 psi Fc-L'= 625 psi
Controlling Moment: 5279 ft-Ib
3.125 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -3308 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Section Modulus: 51.23 in3 64.17 in3
Area (Shear): 23.97 in2 41.63 in2
Moment of Inertia (deflection): 75.14 in4 296.79 in4
Moment: 5279 ft-lb 6613 ft-Ib
Shear: -3308 Ib 5744 b

Designed By: bpt
Checked By: bpt

ROOF LOADING

Side 1 Side 2
Roof Live Load RLL= 165 psf 165 psf
Roof Dead Load RDL = 20 psf 20 psf
Roof Tributary Width RTW = 1 ft 2 ft
FLOOR LOADING

Side 1 Side 2

Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL = 40 psf 0 psf
Floor Tributary Width FTW = 1 ft 0 ft
Wall Load WALL = 350 plf

BEAM LOADING

Roof Uniform Live Load:

Roof Uniform Dead Load:
Floor Uniform Live Load:

Floor Uniform Dead Load: wD-floor= 40 plf
Beam Self Weight: BSW = 9 plf
Combined Uniform Live Load: wL = 535 plf
Combined Uniform Dead Load: wD = 459 plf
Combined Uniform Total Load: wT = 994 plf

wL-roof = 495 plf
wD-roof = 60 plf
wL-floor= 40 plf

POINT LOADS - CENTER SPAN
Load Number  One *

Live Load 908 Ib

Dead Load 202 Ib

Location 55 ft

* Load obtained from Load Tracker. See Summary Report for details.

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff04

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx11.25IN x6.666 FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 17.9%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

LOADING DIAGRAM

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.02 IN L/3752

Dead Load 0.04 in

Total Load 0.06 INL/1303

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B

Live Load 1367 Ib 1367 Ib

Dead Load 2569 Ib 2569 Ib

Total Load 3936 Ib 3936 Ib

Bearing Length  1.40 in 1.40 in

BEAM DATA Center

Span Length 6.67 ft

Unbraced Length-Top 0 ft
Floor Duration Factor 1.00
Notch Depth 0.00

%

6.666 ft
B

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi  Fb'= 978 psi
Cd=1.00 CF=1.00 Cr=1.15
Shear Stress: Fv = 180 psi  Fv'= 180 psi
Cd=1.00
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-1= 625 psi Fc-L'= 625 psi
Controlling Moment: 6558 ft-Ib
3.333 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 2834 1b
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 80.51 in3 94.92 in3
Area (Shear): 23.61 in2 50.63 in2
Moment of Inertia (deflection): 98.35 in4 533.94 in4
Moment: 6558 ft-Ib 7732 ft-lb
Shear: 2834 Ib 6075 Ib

Designed By: bpt
Checked By: bpt

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL = 40 psf 0 psf
Floor Tributary Width FTW = 10.3 ft 0 ft
Wall Load WALL = 350 plf
BEAM LOADING
Beam Total Live Load: wL = 410 plf
Beam Total Dead Load: wD = 760 plf
Beam Self Weight: BSW = 11 plf
Total Maximum Load: wT = 1181 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff05

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx5.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 74.1%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.01 INL/5835
Dead Load 0.02 in
Total Load 0.03 INL/1826
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 788 Ib 788 Ib
Dead Load 1729 Ib 1729 Ib
Total Load 2517 b 2517 b
Bearing Length  0.89 in 0.89 in
Span Length 525 ft ‘
Unbraced Length-Top 0 ft % 5.25ft B
Floor Duration Factor 1.00
Notch Depth 0.00
MATERIAL PROPERTIES FLOOR LOADING
#2 - Douglas-Fir-Larch (North) Side 1 Side 2
Base Values Adjusted Floor Live Load FLL = 40 psf 0 psf
Bending Stress: Fb = 850 psi Fb'= 1075 psi Floor Dead Load FDL = 40 psf 0 psf
Cd=1.00 CF=1.10 Cr=1.15 Floor Tributary Width FTW= 7.5 ft 0 ft
Shear Stress: Fv = 180 psi  Fv'= 180 psi
Cd=1.00 Wall Load WALL = 350 plf
lc\;ﬂgiului?f gas.tlszlty. E= L. 1600 ks! E —J_' ) 1600 kSI. BEAM LOADING
p. —toGrain: Fc-—= 625 psi Fc-—= 625 psi Beam Total Live Load: wL= 300 plf

Controlling Moment: 3304 ft-Ib S:ZQ 'Srce)tI?IV\IIDeeigﬁtLoad. \ggw - 658 E:;

2.625 ft from left support Total Maximum Load: wT = 959 plf

Created by combining all dead and live loads.
Controlling Shear: -18121b

At a distance d from support.

Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 36.87 in3 64.17 in3
Area (Shear): 15.1 in2 41.63 in2
Moment of Inertia (deflection): 39.02 in4 296.79 in4
Moment: 3304 ft-Ib 5750 ft-Ib
Shear: -1812 Ib 4995 Ib

Designed By: bpt 09.03.2018

Checked By: bpt
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff06

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W16x40 x 19.5 FT

Section Adequate By: 11.1%

Controlling Factor: Moment

¥ *StruCaIc 9.0

; . L]
s j1ve
-a-badeias ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

DEFLECTIONS Center

Live Load 0.59 IN L/400

Dead Load 0.21 in

Total Load 0.80 IN L/293

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B
Live Load 22676 Ib 22676 Ib
Dead Load 8946 Ib 8946 Ib
Total Load 31622 b 31622 Ib
Bearing Length 1.12 in 112 in
BEAM DATA Center

Span Length 19.5 ft
Unbraced Length-Top 0 ft

STEEL PROPERTIES
W16x40 - A992-50

Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 16 in
Web Thickness: tw = 0.31 in
Flange Width: bf = 7 in
Flange Thickness: tf= 0.51 in
Distance to Web Toe of Fillet: = 0.91 in
Moment of Inertia About X-X Axis: Ix = 518 in4
Section Modulus About X-X Axis: Sx = 64.7 in3
Plastic Section Modulus About X-X Axis: Zx = 73 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.93
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 46.51
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 5.55 ft
Nominal Flexural Strength w/ safety factor: Mn = 182136 ft-lb
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 46.51
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 97600 Ib
Controlling Moment: 164002 ft-Ib
9.75 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 31622 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 466.23 in4 518 in4
Moment: 164002 ft-lb 182136 ft-Ib
Shear: 31622 Ib 97600 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

% 19.5 ft

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL = 40 psf 0 psf
Floor Tributary Width FTW = 2 ft 0 ft
Wall Load WALL = 350 plf
BEAM LOADING
Beam Total Live Load: wL = 80 plf

Beam Total Dead Load: wD = 430 plf
Beam Self Weight: BSW= 40 plf
Total Maximum Load: wT = 550 plf

POINT LOADS - CENTER SPAN
Load Number  One * Two *

Live Load 21896 Ib 21896 Ib
Dead Load 4363 1b 4363 Ib
Location 525 ft 14.25 ft

* Load obtained from Load Tracker. See Summary Report for details.

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) g Strucalc 9.0

Location: ff07

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use StruCalc Version 10.0.1.5 8/27/2075
Section Adequate By: 263.3%

Controlling Factor: Moment

51VE
ENGINEERING

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.00 IN L/MAX
Dead Load 0.00 in
Total Load 0.01 INL/6155
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 683 Ib 683 Ib
Dead Load 1266 Ib 1266 Ib
Total Load 1949 b 1949 Ib
Bearing Length 0.69 in 0.69 in
Span Length 3.25 ft ‘ !
Unbraced Length-Top 0 ft % 3.25ft B
Floor Duration Factor 1.00
Notch Depth 0.00
MATERIAL PROPERTIES FLOOR LOADING
#2 - Douglas-Fir-Larch (North) Side 1 Side 2
Base Values Adjusted Floor Live Load FLL = 40 psf 0 psf
Bending Stress: Fb = 850 psi Fb'= 1075 psi Floor Dead Load FDL = 40 psf 0 psf
Cd=1.00 CF=1.10 Cr=1.15 Floor Tributary Width FTW = 10.5 ft 0 ft
Shear Stress: Fv = 180 psi  Fv'= 180 psi
Cd=1.00 Wall Load WALL = 350 plf
lc\;ﬂgiului?f gas.tlszlty. E= L. 1600 ks! E —J_' ) 1600 kSI. BEAM LOADING
p. —toGrain: Fc-—= 625 psi Fc-—= 625 psi Beam Total Live Load:  wL = 420 plf

Controlling Moment: 1583 ft-Ib S:ZQ 'Srce)tI?IV\IIDeeigﬁtLoad. \ggw - 778 E:;

1.625 ft from left support Total Maximum Load: ~ wT= 1199 pif

Created by combining all dead and live loads.
Controlling Shear: -1052 Ib

At a distance d from support.

Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 17.66 in3 64.17 in3
Area (Shear): 8.77 in2 41.63 in2
Moment of Inertia (deflection): 11.57 in4 296.79 in4
Moment: 1583 ft-b 5750 ft-Ib
Shear: -1052 Ib 4995 Ib

Designed By: bpt 09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff08

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx7.25INx7.25FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 35.1%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.08 INL/1056

Dead Load 0.15 in

Total Load 0.24 INL/369

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B

Live Load 1523 Ib 1523 Ib

Dead Load 2834 Ib 2834 Ib

Total Load 4357 Ib 4357 Ib

Bearing Length  1.11 in  1.11 in

BEAM DATA Center

Span Length 7.25 ft

Unbraced Length-Top 0 ft

Floor Duration Factor 1.00

Notch Depth 0.00

LOADING DIAGRAM

%

7.25f
B

MATERIAL PROPERTIES

FLOOR LOADING

1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2785 psi
Cd=1.00 CF=1.07
Shear Stress: Fv = 285 psi  Fv'= 285 psi
Cd=1.00
Modulus of Elasticity: E= 1900 ksi E' 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 7897 ft-lb
3.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -3660 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 34.03 in3 45.99 in3
Area (Shear): 19.26 in2 38.06 in2
Moment of Inertia (deflection): 108.46 in4 166.72 in4
Moment: 7897 ft-lb 10672 ft-b
Shear: -3660 Ib 7232 Ib

Designed By: bpt
Checked By: bpt

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL = 40 psf 0 psf
Floor Tributary Width FTW= 105 ft 0 ft
Wall Load WALL = 350 plf
BEAM LOADING
Beam Total Live Load: wL = 420 plf
Beam Total Dead Load: wD = 770 plf
Beam Self Weight: BSW = 12 plf
Total Maximum Load: wT = 1202 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think) g Strucalc 9.0

Location: ff09

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx3.25FT

#2 - Douglas-Fir-Larch (North) - Dry Use StruCalc Version 10.0.1.5 8/27/2075
Section Adequate By: 263.3%

Controlling Factor: Moment

51VE
ENGINEERING

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.00 IN L/MAX
Dead Load 0.00 in
Total Load 0.01 INL/6155
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 683 Ib 683 Ib
Dead Load 1266 Ib 1266 Ib
Total Load 1949 b 1949 Ib
Bearing Length 0.69 in 0.69 in
Span Length 3.25 ft ‘ !
Unbraced Length-Top 0 ft % 3.25ft B
Floor Duration Factor 1.00
Notch Depth 0.00
MATERIAL PROPERTIES FLOOR LOADING
#2 - Douglas-Fir-Larch (North) Side 1 Side 2
Base Values Adjusted Floor Live Load FLL = 40 psf 0 psf
Bending Stress: Fb = 850 psi Fb'= 1075 psi Floor Dead Load FDL = 40 psf 0 psf
Cd=1.00 CF=1.10 Cr=1.15 Floor Tributary Width FTW = 10.5 ft 0 ft
Shear Stress: Fv = 180 psi  Fv'= 180 psi
Cd=1.00 Wall Load WALL = 350 plf
lc\;ﬂgiului?f gas.tlszlty. E= L. 1600 ks! E —J_' ) 1600 kSI. BEAM LOADING
p. —toGrain: Fc-—= 625 psi Fc-—= 625 psi Beam Total Live Load:  wL = 420 plf

Controlling Moment: 1583 ft-Ib S:ZQ 'Srce)tI?IV\IIDeeigﬁtLoad. \ggw - 778 E:;

1.625 ft from left support Total Maximum Load: ~ wT= 1199 pif

Created by combining all dead and live loads.
Controlling Shear: -1052 Ib

At a distance d from support.

Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 17.66 in3 64.17 in3
Area (Shear): 8.77 in2 41.63 in2
Moment of Inertia (deflection): 11.57 in4 296.79 in4
Moment: 1583 ft-b 5750 ft-Ib
Shear: -1052 Ib 4995 Ib

Designed By: bpt 09.03.2018

Checked By: bpt Page 65 of 154



Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff10

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx11.25INx12.75FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 19.3%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

CAUTIONS
* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.25 INL/622
Dead Load 0.26 in
Total Load 0.50 INL/305
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 3124 Ib 3124 b
Dead Load 3241 Ib 3241 Ib
Total Load 6365 Ib 6365 Ib
Bearing Length 162 in 1.62 in
BEAM DATA Center
Span Length 12.75 ft ‘ !
Unbraced Length-Top 0 ft % 1275 ft B
Floor Duration Factor 1.00
Notch Depth 0.00
MATERIAL PROPERTIES FLOOR LOADING

1.9E Microllam - iLevel Trus Joist Side 1 Side 2

Base Values Adjusted Floor Live Load FLL = 40 psf 40 psf
Bending Stress: Fb = 2600 psi Fb'= 2623 psi Floor Dead Load FDL = 40 psf 40 psf
Cd=1.00 CF=1.01 Floor Tributary Width FTW= 7.3 ft 5 ft
Shear Stress: Fv = 285 psi  Fv'= 285 psi
Cd=1.00 Wall Load WALL = 0 plf
lc\;ﬂgiului?f gas.tlszlty. E= L. 1900 ks! E L 1900 kSI. BEAM LOADING
p. —toGrain: Fc-—= 750 psi Fc-—= 750 psi Beam Total Live Load: wL= 490 plf

Controlling Moment: 20289 ft-Ib S:ZQ 'Srce)tI?IV\IIDeeigﬁtLoad. \ggw - 4?2 E:;

6.375 ft from left support Total Maximum Load: wT = 998 plf

Created by combining all dead and live loads.
Controlling Shear: 5474 1b

At a distance d from support.

Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 92.82 in3 110.74 in3
Area (Shear): 28.81 in2 59.06 in2
Moment of Inertia (deflection): 490.06 in4 622.92 in4
Moment: 20289 ft-lb 24206 ft-b
Shear: 5474 b 11222 Ib

Designed By: bpt 09.03.2018

Checked By: bpt
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff11

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.5INx9.25INx3.75FT

#2 - Douglas-Fir-Larch (North) - Dry Use
Section Adequate By: 214.9%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

LOADING DIAGRAM

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center

Live Load 0.00 IN L/MAX

Dead Load 0.01 in

Total Load 0.01 INL/4624

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B

Live Load 638 Ib 638 Ib

Dead Load 1310 Ib 1310 Ib

Total Load 1948 Ib 1948 Ib

Bearing Length 0.69 in 0.69 in

BEAM DATA Center

Span Length 3.75 ft

Unbraced Length-Top 0 ft
Floor Duration Factor 1.00
Notch Depth 0.00

% 3.75 ft %

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch (North)

Base Values Adjusted
Bending Stress: Fb = 850 psi  Fb'= 1075 psi
Cd=1.00 CF=1.10 Cr=1.15
Shear Stress: Fv = 180 psi  Fv'= 180 psi
Cd=1.00
Modulus of Elasticity: E= 1600 ksi E'= 1600 ksi
Comp. L to Grain: Fc-1= 625 psi Fc-L'= 625 psi
Controlling Moment: 1826 ft-lb
1.875 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 1169 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 20.38 in3 64.17 in3
Area (Shear): 9.74 in2 41.63 in2
Moment of Inertia (deflection): 15.41 in4 296.79 in4
Moment: 1826 ft-b 5750 ft-Ib
Shear: 1169 Ib 4995 |b

Designed By: bpt
Checked By: bpt

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 40 psf
Floor Dead Load FDL = 40 psf 40 psf
Floor Tributary Width FTW = 1 ft 7.5 ft
Wall Load WALL = 350 plf
BEAM LOADING
Beam Total Live Load: wL = 340 plf
Beam Total Dead Load: wD = 690 plf
Beam Self Weight: BSW = 9 plf
Total Maximum Load: wT = 1039 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff12

Uniformly Loaded Floor Beam

[2015 International Building Code(2015 NDS)]
(3)1.75INx7.25INx6.25FT

1.9E Microllam - iLevel Trus Joist

Section Adequate By: 36.4%

Controlling Factor: Moment

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

CAUTIONS

* Laminations are to be fully connected to provide uniform transfer of loads to all members
DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.07 INL/1116

Dead Load 0.11 in

Total Load 0.17 INL/432

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B

Live Load 1938 Ib 1938 Ib

Dead Load 3068 Ib 3068 Ib

Total Load 5006 Ib 5006 Ib

Bearing Length  1.27 in 1.27 in

Span Length 6.25 ft ‘

Unbraced Length-Top 0 ft % 6.25ft B
Floor Duration Factor 1.00

Notch Depth 0.00

MATERIAL PROPERTIES ELOOR LOADING

1.9E Microllam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb = 2600 psi  Fb'= 2785 psi
Cd=1.00 CF=1.07
Shear Stress: Fv = 285 psi  Fv'= 285 psi
Cd=1.00
Modulus of Elasticity: E= 1900 ksi E'= 1900 ksi
Comp. L to Grain: Fc-L= 750 psi Fc-L'= 750 psi
Controlling Moment: 7822 ft-lb
3.125 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 4105 Ib
At a distance d from support.
Created by combining all dead and live loads.
Comparisons with required sections: Req'd Provided
Section Modulus: 33.71 in3 45.99 in3
Area (Shear): 21.6 in2 38.06 in2
Moment of Inertia (deflection): 92.61 in4 166.72 in4
Moment: 7822 ft-lb 10672 ft-b
Shear: 4105 Ib 7232 Ib

Designed By: bpt
Checked By: bpt

Side 1 Side 2
Floor Live Load FLL = 40 psf 40 psf
Floor Dead Load FDL = 40 psf 40 psf
Floor Tributary Width FTW = 75 ft 8 ft
Wall Load WALL = 350 plf
BEAM LOADING
Beam Total Live Load: wL = 620 plf
Beam Total Dead Load: wD = 970 plf
Beam Self Weight: BSW = 12 plf
Total Maximum Load: wT = 1602 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff13

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 15.0 FT

Section Adequate By: 239.5%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

DEFLECTIONS Center

Live Load 0.08 IN L/2273

Dead Load 0.14 in

Total Load 0.22 INL/815

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B
Live Load 3750 Ib 3750 Ib
Dead Load 6713 Ib 6713 Ib
Total Load 10463 |Ib 10463 Ib
Bearing Length 1.12 in 112 in
BEAM DATA Center

Span Length 15 ft
Unbraced Length-Top 0 ft

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 39234 ft-Ib
7.5 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 10463 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Moment of Inertia (deflection): 73.05 in4 248 in4
Moment: 39234 ft-lb 136976 ft-Ib
Shear: 10463 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

% 15 ft %

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 40 psf
Floor Dead Load FDL = 40 psf 40 psf
Floor Tributary Width FTW = 8.3 ft 43 ft
Wall Load WALL = 350 plf
BEAM LOADING
Beam Total Live Load: wL = 500 plf
Beam Total Dead Load: wD = 850 plf
Beam Self Weight: BSW = 45 plf
Total Maximum Load: wT = 1395 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff14

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 18.25 FT

Section Adequate By: 88.5%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

DEFLECTIONS Center

Live Load 0.17 IN L/1262

Dead Load 0.31 in

Total Load 0.48 IN L/452

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B

Live Load 4563 Ib 4563 Ib
Dead Load 8167 Ib 8167 Ib
Total Load 12730 Ib 12730 Ib
Bearing Length 1.12 in 112 in
BEAM DATA Center
Span Length 18.25 ft
Unbraced Length-Top 0 ft
STEEL PROPERTIES
W10x45 - A992-50
Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 58078 ft-Ib
9.125 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -12729 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 131.55 in4 248 in4
Moment: 58078 ft-lb 136976 ft-Ib
Shear: -12729 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

% 18.25 ft %

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 40 psf
Floor Dead Load FDL = 40 psf 40 psf
Floor Tributary Width FTW = 8.3 ft 43 ft
Wall Load WALL = 350 plf
BEAM LOADING
Beam Total Live Load: wL = 500 plf
Beam Total Dead Load: wD = 850 plf
Beam Self Weight: BSW = 45 plf
Total Maximum Load: wT = 1395 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff15

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.25 FT

Section Adequate By: 3087.4%

Controlling Factor: Shear

StruCalc 9.0
-

sive
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.00 IN L/MAX
Dead Load 0.00 in
Total Load 0.00 IN L/MAX
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 1050 Ib 1050 Ib
Dead Load 1168 Ib 1168 Ib
Total Load 2218 Ib 2218 Ib
Bearing Length  1.12 in  1.12 in
BEAM DATA Center
Span Length 525 ft ‘
Unbraced Length-Top 0 ft % 5.25ft
STEEL PROPERTIES
W10x45 - A992-50
FLOOR LOADING
Properties: Side 1 Side 2
Yield Stress: Fy 50 ksi Floor Live Load FLL = 40 psf 0 psf
Modulus of Elasticity: E= 29000 ksi Floor Dead Load FDL= 40 psf 0 psf
Depth: d= 10.1 in Floor Tributary Width FTW = 10 ft 0 ft
Web Thickness: tw 0.35 in
Flange Width: bf = 8.02 in Wall Load WALL = 0 plf
Fl.ange Thickness: . tf= 0.62 !n BEAM LOADING
Distance to Web Toe of Fillet: = 1.12 in SR . _
) . . Beam Total Live Load: wL = 400 plf
Moment of Inertia About X-X Axis: Ix = 248 in4 Beam Total Dead Load: wD = 400 pif
Section Modulus About X-X Axis: Sx = 49.1 in3 L _
. ) . . Beam Self Weight: BSW= 45 plf
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Total Maximum Load: WT = 845 plf
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 2911 ft-lb
2.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -2218 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Moment of Inertia (deflection): 1.9 in4 248 in4
Moment: 2911 ft-lb 136976 ft-Ib
Shear: -2218 Ib 70700 Ib
Designed By: bpt 09.03.2018

Checked By: bpt
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff16

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.25 FT

Section Adequate By: 2382.3%

Controlling Factor: Shear

StruCalc 9.0
-

sive
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.00 IN L/MAX
Dead Load 0.00 in
Total Load 0.00 IN L/MAX
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 1365 Ib 1365 Ib
Dead Load 1483 Ib 1483 Ib
Total Load 2848 Ib 2848 Ib
Bearing Length  1.12 in  1.12 in
BEAM DATA Center
Span Length 525 ft ‘ !
Unbraced Length-Top 0 ft % 5.25ft B
STEEL PROPERTIES
W10x45 - A992-50
FLOOR LOADING
Properties: Side 1 Side 2
Yield Stress: Fy 50 ksi Floor Live Load FLL = 40 psf 0 psf
Modulus of Elasticity: E= 29000 ksi Floor Dead Load FDL= 40 psf 0 psf
Depth: d= 10.1 in Floor Tributary Width FTW = 13 ft 0 ft
Web Thickness: tw 0.35 in
Flange Width: bf = 8.02 in Wall Load WALL = 0 plf
Fl.ange Thickness: . tf= 0.62 !n BEAM LOADING
Distance to Web Toe of Fillet: = 1.12 in SR . _
) . . Beam Total Live Load: wL = 520 plf
Moment of Inertia About X-X Axis: Ix = 248 in4 Beam Total Dead Load: wD = 520 plf
Section Modulus About X-X Axis: Sx = 49.1 in3 L _
. ) . . Beam Self Weight: BSW = 45 plf
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Total Maximum Load: WT = 1085 pif
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 3738 ft-Ib
2.625 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 2848 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 2.44 in4 248 in4
Moment: 3738 ft-lb 136976 ft-Ib
Shear: 2848 Ib 70700 Ib
Designed By: bpt 09.03.2018

Checked By: bpt
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Project: 16032 (Burton Solitude Spec Home V2 - Think) g Strucalc 9.0

Location: ff17

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 9.0 FT

sive
ENGINEERING

Section Adequate By: 1146.9% StruCalc Version 10.0.1.5 8/27/2073
Controlling Factor: Moment

DEFLECTIONS Center LOADING DIAGRAM

Live Load 0.01 IN L/MAX

Dead Load 0.01 in
Total Load 0.02 IN L/4850
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B

Live Load 2340 Ib 2340 Ib

Dead Load 2543 b 2543 Ib

Total Load 4883 Ib 4883 Ib

Bearing Length  1.12 in  1.12 in

BEAM DATA Center

Span Length 9 ft ‘ !
Unbraced Length-Top 0 ft & 9 ft B
STEEL PROPERTIES

W10x45 - A992-50

FLOOR LOADING

Properties: Side 1 Side 2
Yield Stress: Fy= 50 ksi Floor Live Load FLL = 40 psf 0 psf
Modulus of Elasticity: E= 29000 ksi Floor Dead Load FDL= 40 psf 0 psf
Depth: d= 10.1 in Floor Tributary Width FTW = 13 ft 0 ft
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in Wall Load WALL = 0 plf
Fl.ange Thickness: . tf= 0.62 !n BEAM LOADING
Distance to Web Toe of Fillet: = 1.12 in SR . _

) . . Beam Total Live Load: wL = 520 plf

Moment of Inertia About X-X Axis: Ix = 248 in4 Beam Total Dead Load: wD = 520 plf
Section Modulus About X-X Axis: Sx = 49.1 in3 L _

. ) . . Beam Self Weight: BSW = 45 plf
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Total Maximum Load: WT = 1085 pif

Design Properties per AISC 14th Edition Steel Manual:

Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -

for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib

Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1

Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib

Controlling Moment: 10986 ft-Ib
4.5 ft from left support
Created by combining all dead and live loads.

Controlling Shear: 4883 Ib
At support.

Created by combining all dead and live loads.

Comparisons with required sections: Reqg'd Provided

Moment of Inertia (deflection): 12.27 in4 248 in4

Moment: 10986 ft-lb 136976 ft-Ib

Shear: 4883 Ib 70700 Ib

Designed By: bpt 09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff18

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.5 FT

Section Adequate By: 1729.8%

Controlling Factor: Shear

StruCalc 9.0
-

sive
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.00 IN L/MAX
Dead Load 0.00 in
Total Load 0.00 IN L/MAX
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 1870 Ib 1870 Ib
Dead Load 1994 b 1994 Ib
Total Load 3864 Ib 3864 Ib
Bearing Length  1.12 in  1.12 in
BEAM DATA Center
Span Length 55 ft ‘ !
Unbraced Length-Top 0 ft % 5.51ft B
STEEL PROPERTIES
W10x45 - A992-50
FLOOR LOADING
Properties: Side 1 Side 2
Yield Stress: Fy 50 ksi Floor Live Load FLL = 40 psf 0 psf
Modulus of Elasticity: E= 29000 ksi Floor Dead Load FDL= 40 psf 0 psf
Depth: d= 10.1 in Floor Tributary Width FTW = 17 ft 0 ft
Web Thickness: tw 0.35 in
Flange Width: bf = 8.02 in Wall Load WALL = 0 plf
Fl.ange Thickness: . tf= 0.62 !n BEAM LOADING
Distance to Web Toe of Fillet: = 1.12 in SR . _
) . . Beam Total Live Load: wL = 680 plf
Moment of Inertia About X-X Axis: Ix = 248 in4 Beam Total Dead Load: wD = 680 plf
Section Modulus About X-X Axis: Sx = 49.1 in3 L _
. ) . . Beam Self Weight: BSW = 45 plf
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3 Total Maximum Load: WT = 1405 pif
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 5313 ft-Ib
2.75 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 3864 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 3.63 in4 248 in4
Moment: 5313 ft-lb 136976 ft-Ib
Shear: 3864 Ib 70700 Ib
Designed By: bpt 09.03.2018

Checked By: bpt
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff19

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 9.0 FT

Section Adequate By: 1997.4%

Controlling Factor: Moment

StruCalc 9.0
-

sive
ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

DEFLECTIONS Center

Live Load 0.01 IN L/MAX
Dead Load 0.01 in

Total Load 0.01 IN L/8159
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 1350 Ib 1350 Ib
Dead Load 1553 Ib 1553 Ib
Total Load 2903 Ib 2903 Ib
Bearing Length  1.12 in  1.12 in
BEAM DATA Center
Span Length 9 ft

Unbraced Length-Top 0 ft

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 6531 ft-Ib
4.5 ft from left support
Created by combining all dead and live loads.
Controlling Shear: -2903 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reqg'd Provided
Moment of Inertia (deflection): 7.3 in4 248 in4
Moment: 6531 ft-lb 136976 ft-Ib
Shear: -2903 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

%

9ft

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL = 40 psf 0 psf
Floor Tributary Width FTW= 7.5 ft 0 ft
Wall Load WALL = 0 plf
BEAM LOADING
Beam Total Live Load: wL = 300 plf
Beam Total Dead Load: wD = 300 plf
Beam Self Weight: BSW= 45 plf
Total Maximum Load: wT = 645 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff20

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.5 FT

Section Adequate By: 8920.7%

Controlling Factor: Shear

StruCalc 9.0
-

sive
ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

DEFLECTIONS Center

Live Load 0.00 IN L/MAX
Dead Load 0.00 in

Total Load 0.00 IN L/MAX
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 330 Ib 330 Ib
Dead Load 454 |b 454 b
Total Load 784 Ib 784 Ib
Bearing Length  1.12 in 1.12 in
BEAM DATA Center
Span Length 55 ft

Unbraced Length-Top 0 ft
STEEL PROPERTIES
W10x45 - A992-50
Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 1078 ft-lb
2.75 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 784 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 0.74 in4 248 in4
Moment: 1078 ft-b 136976 ft-Ib
Shear: 784 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

%

5.5 ft

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL= 40 psf 0 psf
Floor Tributary Width FTW = 3 ft 0 ft
Wall Load WALL = 0 plf
BEAM LOADING
Beam Total Live Load: wL = 120 plf
Beam Total Dead Load: wD = 120 plf
Beam Self Weight: BSW= 45 plf
Total Maximum Load: wT = 285 plf

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff21

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 5.5 FT

Section Adequate By: 8920.7%

Controlling Factor: Shear

StruCalc 9.0
-

sive
ENGINEERING

StruCalc Version 10.0.1.5

8/27/1207T3

DEFLECTIONS Center

Live Load 0.00 IN L/MAX
Dead Load 0.00 in

Total Load 0.00 IN L/MAX
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 330 Ib 330 Ib
Dead Load 454 |b 454 b
Total Load 784 Ib 784 Ib
Bearing Length  1.12 in 1.12 in
BEAM DATA Center
Span Length 55 ft

Unbraced Length-Top 0 ft
STEEL PROPERTIES
W10x45 - A992-50
Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 1078 ft-lb
2.75 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 784 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 0.74 in4 248 in4
Moment: 1078 ft-b 136976 ft-Ib
Shear: 784 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

%

5.5 ft

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL= 40 psf 0 psf
Floor Tributary Width FTW = 3 ft 0 ft
Wall Load WALL = 0 plf
BEAM LOADING
Beam Total Live Load: wL = 120 plf
Beam Total Dead Load: wD = 120 plf
Beam Self Weight: BSW= 45 plf
Total Maximum Load: wT = 285 plf

09.03.2018

Page 77 of 154




Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff22

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 24.0 FT

Section Adequate By: 125.9%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

DEFLECTIONS Center

Live Load 0.24 IN L/M1221

Dead Load 0.30 in

Total Load 0.53 IN L/542

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B
Live Load 3893 Ib 1732 Ib
Dead Load 4687 Ib 2339 Ib
Total Load 8580 Ib 4071 Ib
Bearing Length  1.12 in  1.12 in
BEAM DATA Center

Span Length 24 ft
Unbraced Length-Top 0 ft

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 40332 ft-Ib
12.0 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 8580 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 109.79 in4 248 in4
Moment: 40332 ft-lb 136976 ft-Ib
Shear: 8580 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

3

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL= 40 psf 0 psf
Floor Tributary Width FTW = 2 ft 0 ft
Wall Load WALL = 0 plf
BEAM LOADING
Beam Total Live Load: wL = 80 plf
Beam Total Dead Load: wD = 80 plf

Beam Self Weight: BSW= 45 plf
Total Maximum Load: wT = 205 plf

POINT LOADS - CENTER SPAN

Load Number  One *
Live Load 3705 Ib
Dead Load 4026 Ib
Location 5 ft

* Load obtained from Load Tracker. See Summary Report for details.

09.03.2018
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Project: 16032 (Burton Solitude Spec Home V2 - Think)

Location: ff23

Uniformly Loaded Floor Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W10x45 x 24.0 FT

Section Adequate By: 109.3%

Controlling Factor: Deflection

StruCalc 9.0
-

51VE
ENGINEERING

StruCalc Version 10.0.1.5 8/27/2075

DEFLECTIONS Center

Live Load 0.26 IN L/1122

Dead Load 0.32 in

Total Load 0.57 IN L/502

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B
Live Load 4293 Ib 1837 Ib
Dead Load 5092 Ib 2445 Ib
Total Load 9385 Ib 4282 Ib
Bearing Length  1.12 in  1.12 in
BEAM DATA Center

Span Length 24 ft
Unbraced Length-Top 0 ft

STEEL PROPERTIES
W10x45 - A992-50

Properties:
Yield Stress: Fy= 50 ksi
Modulus of Elasticity: E= 29000 ksi
Depth: d= 10.1 in
Web Thickness: tw = 0.35 in
Flange Width: bf = 8.02 in
Flange Thickness: tf= 0.62 in
Distance to Web Toe of Fillet: = 1.12 in
Moment of Inertia About X-X Axis: Ix = 248 in4
Section Modulus About X-X Axis: Sx = 49.1 in3
Plastic Section Modulus About X-X Axis: Zx = 54.9 in3
Design Properties per AISC 14th Edition Steel Manual:
Flange Buckling Ratio: FBR = 6.47
Allowable Flange Buckling Ratio: AFBR = 9.15
Web Buckling Ratio: WBR = 22.46
Allowable Web Buckling Ratio: AWBR = 90.55
Controlling Unbraced Length: Lb = 0 ft
Limiting Unbraced Length -
for lateral-torsional buckling: Lp = 71 ft
Nominal Flexural Strength w/ safety factor: Mn = 136976 ft-Ib
Controlling Equation: F2-1
Web height to thickness ratio: h/tw = 22.46
Limiting height to thickness ratio for eqn. G2-2: h/tw-limit= 53.95
Cv Factor: Cv= 1
Controlling Equation: G2-2
Nominal Shear Strength w/ safety factor: Vn = 70700 Ib
Controlling Moment: 44345 ft-Ib
12.0 ft from left support
Created by combining all dead and live loads.
Controlling Shear: 9385 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflection): 118.48 in4 248 in4
Moment: 44345 ft-lb 136976 ft-Ib
Shear: 9385 Ib 70700 Ib

Designed By: bpt
Checked By: bpt

LOADING DIAGRAM

3

FLOOR LOADING

Side 1 Side 2
Floor Live Load FLL = 40 psf 0 psf
Floor Dead Load FDL= 40 psf 0 psf
Floor Tributary Width FTW = 2 ft 0 ft
Wall Load WALL = 0 plf
BEAM LOADING
Beam Total Live Load: wL = 80 plf
Beam Total Dead Load: wD = 80 plf

Beam Self Weight: BSW= 45 plf
Total Maximum Load: wT = 205 plf

POINT LOADS - CENTER SPAN

Load Number  One *
Live Load 4210 Ib
Dead Load 4537 Ib
Location 5 ft

* Load obtained from Load Tracker. See Summary Report for details.

09.03.2018
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Wood Post Design 55!]:3‘!::5§|r~46
Based on ASCE 7-10 & IBC 2015

Allowable Allowable

Post Height  PostType . (0 PostHeight  PostType | _ & o load

8'-0" (2) 2x4 2250# 8'-0" (2) 2x6 4000#
8-0" (3) 2x4 7800# 8-0" (3) 2x6 12000#
8'-0" (4) 2x4 11500# 8'-0" (4) 2x6 22000#
8'-0" (5) 2x4 140004# 8'-0" (5) 2x6 30000#
8-0" 4x4 6500# 8-0" 4x6 10000#
8-0" 4x6 10000# 8-0" 6x6 17500#
8-0" 4x8 140004# 8-0" 6x8 23000#
8'-0" 4x10 17000#
Allowable Allowable

Post Height Post Type Post Height Post Type

Vertical Load Vertical Load

9-0" (2) 2x4 2100# 90" (2) 2x6 3350#
9-0" (3) 2x4 65004 90" (3) 2x6 10000#
9-0" (4) 2x4 9500# 90" (4) 2x6 20000#
90" (5) 2x4 12000# 90" (5) 26 29000#
90" 4x4 5500# 9-0" 4x6 100004
90" 4x6 8500# 90" 6x6 16000#
90" 4x8 11500# 90" 6x8 22000#
90" 4x10 140004

Allowable Allowable

Post Height  PostType |, o "0 g PostHeight  PostType /4 load

10'-0" (2) 2x4 1750# 10-0" (2) 2x6 2750#
100" (3) 2x4 54504# 100" (3) 2x6 8550#
10-0" (4) 2x4 7900# 10-0" (4) 2x6 17000#
10-0” (5) 2x4 9900# 10-0” (5) 2x6 26000#
10'-0" 4x4 4550# 10-0” 4x6 7150#
100" 4x6 7150# 100" 6x6 14500#
10-0” 4x8 9400# 10-0" 6x8 19900#
10'-0" 4x10 11950# 10-0” 8x8 34000#
Allowable Allowable

Post Height Post Type Post Height Post Type

Vertical Load Vertical Load

11-0" (2) 2x4 1400# 11-0" (2) 2x6 2300#
110" (3) 2x4 4700# 110" (3) 2x6 7400#
11-0" (4) 2x4 6600# 11-0" (4) 2x6 15500#
11-0" (5) 2x4 8300# 11-0" (5) 2x6 25000#
11-0" 4x4 3800# 11-0” 4x6 6000#
11-0” 4x6 6000# 110" 6x6 13500#
11-0" 4x8 7900# 11-0" 6x8 19000#
11-0" 4x10 101004#
Allowable Allowable

Post Height Post Type Post Height Post Type

Vertical Load Vertical Load

120" (2) 2x4 12004# 120" (2) 2x6 1900#
12'-0" (3) 2x4 40004# 12'-0" (3) 2x6 6300#
12'-0" (4) 2x4 5500# 12'-0" (4) 2x6 13500#
12-0" (5) 2x4 7000# 12-0" (5) 2x6 23000#
12'-0” 4x4 3200# 12'-0" 4x6 5000#
12'-0" 4x6 5000# 12'-0" 6x6 12500#
12'-0" 4x8 6700# 12'-0" 6x8 17500#
12'-0” 4x10 8500#
Designed By: bpt 09.03.2018
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Lateral Design

Designed By: bpt 09.03.2018
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2USGS Design Maps Summary Report

User-Specified Input

Report Title 17014 (Solitude Mountain Lot No 9 - Think (Corey Solum))
Wed May 17, 2017 15:48:25 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 40.62229°N, 111.59369°W
Site Soil Classification Site Class D - "Stiff Soil”
Risk Category I/II/III

USGS-Provided Output

0.720 g Sus
0.243 g Su:

0.881g Sos
0.465 g So.

0.587 g
0.310g

[0)]
®
Il

S,

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

MCEg Response Spectrum Design Response Spectrum
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For PGA,, T,, Cig, and C;, values, please view the detailed report.

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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Earthquake Design

Based on ASCE 7-10 & IBC 2015

Design Input

Design Method :  ASD
Building Height (ft.) : 30
# of Stories : 2
Use & Occupancy : I
Diaphragm Type : Flexible
Horizontal Iregularity :  None
Vertical Iregularity :  None
ype of Seismic Force Resisting System : Light Framed walls with wood structural panels.
Ss: 0.720
Si: 0.243
Site Class : D
Soil Profile Type : D
R: 6.5
0™ 3
Cy: 4
Sws . 0.881
Smi 0.465
S¢s:  0.587
Sq¢1: 0310
Seismic Design Category : D
Ci: 0.020
X: 0.750
T,: 0.256
.% 8
Occupancy Importance Factor (I) :  1.00
Analytical Procedure
Equivalent Lateral Force Analysis (Section 12.8)
Seismic Base Shear (V¢) :  0.065 *W
Maximum Base Shear (Ve @ 0.186  *W Max: 0.065
Minimum Base Shear (Vi) :  0.010 *W
Design Base Shear (V) : 0.065 *W
(Use only for Equivalent Lateral Force Analysis)
A May be reduced by half for flexible diaphragms. Shall not be taken as less than 2.
B See Long-Period Transition maps in ASCE 7-05 Figure 22-15 (page 228)
Designed By: bpt 09.03.2018
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Equivalent Lateral Analysis of Structure
Based on ASCE 7-10 & IBC 2015

Seismic Design

- o| € c| € o| €
_ - = el P N R I A I - P PN =
0o |1 2| G[S|IZ| ezl el clsls|l=lele|sl g|.x|el 8l €| g|E
c el e|lals|lol=|lBm| I S| o L= o o 2| S = o 2=
3 il el B =y ele| | a o S|l || @ g 5 S|~ al & S|zl =
slol2l2|a|le|ElZ| 5] a|z|™|Slsg]lel=|l~® a]lslz|™%
S 1818|8|s|a|lz|a|=| 2|8l 5l2l=|del sl g2 8 ee
S e N T I =T tla|lele |2 |.Elalels |s | | @
TLEIB| &1 (%32~ Y& 3|27 || 5|3
: |3 i | 3
V1 |25 32(53[25]15
V2 |25 32(53[25]15
V3 | 25 32(40(25] 15
V4 | 25 32(81[25]15
V5 | 25 32(76|25] 15
V6 | 25 32(38]25]|12
V7 | 25 32[31]25]12
V8
V9
V10
V11
V12
V13
V14
V15
V1é
V17
V18
Base Shear
Line |SEiSMICT Wt of Roof [ Wi. of 39 [ Wt.of 29 [ Wt.of ™ [Base Shear
Coeff. (plf) Floor (plf) Floor (plf) | Floor (plf) (plf)
V1 0.0645 3396 219.060659
V2 0.0645 3396 219.060659
V3 0.0645 2655 171.262088
V4 0.0645 4992 322.011429
V5 0.0645 4707 303.627363
Vé 0.0645 2466 159.070549
V7 0.0645 2067 133.332857
V8 0.0645 0
V9 0.0645 0
V10 0.0645 0
\AR! 0.0645 0
V12 0.0645 0
V13 0.0645 0
V14 0.0645 0
V15 0.0645 0
V1é 0.0645 0
V17 0.0645 0
V18 0.0645 0
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Equivalent Lateral Analysis of Structure sEr.JL-,.,r.JEEeR”,JG
Based on ASCE 7-10 & IBC 2015

Vertically Distributed Shear K= 1.00
V1 Wk (pif)= 3396 Hg(f)= 15  Wg*Hg = 50940 Cr= 1 Vir= 219.06
W5 (plf)= Hs (ft)= 0 W;3*H, K= 0 Cyz= 0 Vi3 =
W, (plf)= H, (ft)= 0 W,*H, K= 0 Cy = 0 Vip =
Wi (plf)= Hif)= 0 WyHS= 0 Cu= 0 Vy=
W*Hroa = 50940
V2 Wk (plif)= 3396 Hg(f)= 15  Wg*Hg= 50940 Cr= 1 Vir= 219.06
W5 (plf)= Hs (ft)= 0 W;3*H, K= 0 Cyz = 0 Vi3 =
W, (plf)= H, (ft)= 0 W,*H, K= 0 Cy = 0 Vip =
W, (plf)= H, (ft)= 0 W,*H, K= 0 Cy1 = 0 Vi =
W*Hroa = 50940
V3 Wk (pif)= 2655 Hg(ft)= 15  Wg*HR = 39825 Cr= 1 Vir= 171.26
W; (plf)= Hy ()= 0  WgHz“= 0 Cy= 0 V=
W, (plf)= Hy(f)= 0 Wy*H,"= 0 Cp= 0 Vip =
W, (plf)= Hi(f)== 0 WyH,X= 0  Cy= 0 Vi =
W*H1gta = 39825
V4 Wg (plf)= 4992 Hg (ft)= 15 WR*HRK = 74880 Cg= 1 Vig= 32201
W5 (plf)= Hs (ft)= 0 W;3*H, K= 0 Cyz= 0 Vi3 =
W, (plf)= Hy(f)= 0 WyH,"= 0 Cp= 0 Vip =
W, (plf)= Hi(f)y== 0 WyH,X= 0  Cy= 0 Vi =
W*H1gia = 74880
V5 Wk (pif)= 4707 Hg(f)= 15  WR*HR = 70605 Cyr= 1 Vir= 303.63
W; (plf)= Hy ()= 0  WgHy“= 0 Cy= 0 V=
W, (plf)= Hy(f)= 0 W*H,"= 0 Cp= 0 Vip =
W, (plf)= Hi(f)y== 0 WyH,X= 0  Cy= 0 Vi =
W*H1gta = 70605
Vé Wg (plf)= 2466 Hg(ft)= 12 WR*HRK = 29592 Cyg= 1 Vir= 159.07
W5 (plf)= Hs (ft)= 0 W;3*H, K= 0 Cyz= 0 Vi3 =
W, (plf)= H, (ft)= 0 W,*H, K= 0 Cy = 0 Vi
W, (plf)= H, (ft)= 0 W,*H, K= 0 Cy1 = 0 Vi =
W*HTotaI = 29592
Designed By: bpt 09.03.2018
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Equivalent Lateral Analysis of Structure 55%}{5%,“
Based on ASCE 7-10 & IBC 2015

V7 Wg (plf)= 2067 Hg (ft)= 12 WR*HRK = 24804 Cyg= 1 Vir= 133.33
W; (plf)= Hy(f)= 0 Wg*Hs"= 0 Cvs = 0 Vi3 =
W, (plf)= Hy(f)= 0 Wy*H,"= 0 Cv2= 0 Vip =
W, (pif)= Hif)= 0 W¢H“= 0 Cu= 0  Vy=
WrHr = 24804
V8 WR (plf)= HR (ft)= 0 WR*HRK = 0 CVR = #DIV/0! V']R =
W3 (plf)= H3 (ft)= 0 W3*H3 K = 0 C\/g = #DlV/OI V13 =
W2 (plf)= H2 (ft)= 0 W2*H2 K = 0 C\/z = #DlV/OI V12 =
W1 (plf)= H1 (ft)= 0 W1*H1 K = 0 C\/1 = #DlV/OI V11 =
W*HTotaI = 0
V9 WR (plf)= HR (ft)= 0 WR*HRK = 0 CVR = #DlV/OI V']R =
W3 (plf)= H3 (ft)= 0 W3*H3 K = 0 C\/g = #DlV/OI V13 =
W2 (plf)= H2 (ft)= 0 W2*H2 K = 0 C\/z = #DlV/OI V12 =
W1 (plf)= H1 (ft)= 0 W1*H1 K = 0 C\/1 = #DlV/OI V11 =
W*HTotaI = 0
V10 WR (plf)= HR (ft)= 0 WR*HRK = 0 CVR = #DlV/OI V']R =
W3 (plf)= H3 (ft)= 0 W3*H3 K= 0 C\/g = #DlV/OI V13 =
W2 (plf)= H2 (ft)= 0 W2*H2 K = 0 C\/z = #DlV/OI V12 =
W1 (plf)= H1 (ft)= 0 W1*H1 K = 0 C\/1 = #DlV/OI V11 =
W*HTotaI = 0
V11 WR (plf)= HR (ft)= 0 WR*HRK= 0 CVR = #DlV/OI V']R =
W3 (plf)= H3 (ft)= 0 W3*H3 K = 0 C\/g = #DlV/OI V13 =
W2 (plf)= H2 (ft)= 0 W2*H2 K = 0 C\/z = #DlV/OI V12 =
W1 (plf)= H1 (ft)= 0 W1*H1 K = 0 C\/1 = #DlV/OI V11 =
W*HTotaI = 0
V12 WR (plf)= HR (ft)= 0 WR*HRK = 0 CVR = #DlV/OI V']R =
W3 (plf)= H3 (ft)= 0 W3*H3 K= 0 C\/g = #DlV/OI V13 =
W2 (plf)= H2 (ft)= 0 W2*H2 K= 0 C\/z = #DIV/0! V12 =
W1 (plf)= H1 (ft)= 0 W1*H1 K = 0 C\/1 = #DlV/OI V11 =
W*HTotaI = 0
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Wind Design for Low-Rise Buildings 55:!3355§u~.|e
Based on ASCE 7-10 & IBC 2015 '

Building Information
Horizontal dimension of building measured parallel to wind

direction (L) = 75 ft
Horizontal dimension of building measured perpendicular to wind
direction (B) = 28 ft
Mean Roof Height (h) = 16 ft
Width of Pressure Coefficient Zone (a) = 3 ft
Design Input
Step 1
Risk Category of Building = Il
Step 2
Basic Wind Speed for applicable risk category, V.= 115 mph
Step 3
Wind Directionality Factor, Kd = 0.85
Exposure Category = C
Topographic Factor, Kzt = 1.00
Enclosure Classification = Enclosed Building
Internal Pressure Coefficient, (Gepi) = 0.18
-0.18
Step 4
Mean Roof Height, z= 16.00 ft
zg= 900 ft
o= 9.50
Velocity Pressure Exposure Coefficient, Kz = 0.860
Step 5
Velocity Pressure, qz = 24.763 psf
Step 6
Roof Pitch = 1/12
Roof Angle = 5.00 degrees
Designed By: bpt 09.03.2018
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External Pressure Coefficients
Load Case A - (Transverse)
Building Surface

Roof Angle 1 2 3 4 1E 2B 3E 4E
0-5 0.40 -0.69 -0.37 -0.29 0.61 -1.07 -0.53 -0.43
20 0.53 -0.69 -0.48 -0.43 0.80 -1.07 -0.69 -0.64
30-45 0.56 0.21 -0.43 -0.37 0.69 0.27 -0.53 -0.48
90 0.56 0.56 -0.37 -0.37 0.69 0.69 -0.48 -0.48
5.00 0.40 -0.69 -0.37 -0.29 0.61 -1.07 -0.53 -0.43

External Pressure Coefficients
Load Case B - (Longitudinal)
Building Surface
Roof Angle 1 2 3 4 5 6 1E 2B 3E 4E 5B 6E
0-90 -0.45 -0.69 -0.37 -0.45 0.40 -0.29 -0.48 -1.07 -0.53 -0.48 0.61 -0.43
5.00 -0.45 -0.69 -0.37 -0.45 0.40 -0.29 -0.48 -1.07 -0.53 -0.48 0.61 -0.43

0 0.40 -0.69 -0.37 -0.29 0.61 -1.07 -0.53 -0.43
5 0.40 -0.69 -0.37 -0.29 0.61 -1.07 -0.53 -0.43

Step 7
Load Case A (Transverse)
1 2 3 4 1TE 2 3E 4E
5.45 -21.54 -13.62 -11.64 10.65 -30.95 -17.58 -15.11

Load Case B - (Longitudinal)
1 2 3 4 5 6 1E 2 3E 4E 5B  6E
-15.60 -21.54 -13.62 -15.60 5.45 -11.64 -16.34 -30.95 -17.58 -16.34 10.65 -15.11

Designed By: bpt 09.03.2018
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Wind Loading @ Roof Level

Height to Ridge (ft) = 19 Load Case A (Transverse)
Height to Top Plate (ff) = 17 1 2 3 4 1E 2E 3E 4E
Height to Sill/Sole Plate (ft) = 0 46.31 -3.76 -2.37 -98.93 4420 -1.64 -0.69 -29.47
Least Horizontal Dimension (ft) = 28 Total Horizontal Load (plf)
2a (ff) = 6 143.85
a (ft) = 3 Total Horizontal Edge Load (lbs)
436.32

Load Case B (Longitudinal)
1 2 3 4 5 6 1E 2 3E 4E 5B  6E

-133 -21.5 -13.6 -133 51.8 111 -6.31 -9.41 -3.96 -6.31 49.4 32.9
Total Horizontal Load (plf)
162.32
Total Horizontal Edge Load (lbs)
247.01
Wind Loading @ Roof Level minus 1 All Load Cases
Height to Top Plate (ff) = 0 1 4 1E 4E
Height to Sill/Sole Plate (ft) = 0 0.00 0.00 0.00 0.00
Least Horizontal Dimension (ft) = 28 Total Horizontal Load (plf)
2a (ff) = 6 0.00
a (ft) = 3 Total Horizontal Edge Load (lbs)
0.00
Wind Loading @ Roof Level minus 2 Load Case A (Transverse)
Height to Top Plate (ft) = 0 1 4 1E 4E
Height to Sill/Sole Plate (ft) = 0 0.00 0.00 0.00 0.00
Least Horizontal Dimension (ft) = 28 Total Horizontal Load (plf)
2a (ft) = 6 0.00
a (ff) = 3 Total Horizontal Edge Load (lbs)
0.00
Designed By: bpt 09.03.2018
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SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588. Stmng"Tie
®

www.strongtie.com

Job Name: 16032 (Burton Solitude Spec Home - Think)

Wall Name: Roof Line 1
Application: Standard Wall on Concrete

Design Criteria:

* 2015 International Bldg Code
* Seismic R=6.5

* 2500 psi concrete

* ASD Design Shear = 2310 Ibs

Selected Strong-Wall® Panel Solution:

End Total Axial Actual
Model Type W H T Sill Anchor Load Uplift
(in) (in) (in) Anchor Bolts (Ibs) (Ibs)
SSW21x12 Steel 21 141.25 5.5 N/A 2-1" 100 15290 Ib
SSW15x12 Steel 15 141.25 5.5 N/A 2-1" 100 8127 Ib
Actual Shear & Drift Distribution:
RR Actual Allowable Actual / | Actual Drift
Model Relative Shear Shear Allow Drift Limit
Rigidity (Ibs) (Ibs) Shear (in) (in)
SSW21x12 0.73 1688 = 2210 OK 0.76 0.48 0.63
SSW15x12 0.27 622 = 815 OK 0.76 0.48 0.63

Notes:

1. Steel Strong-Wall Shearwalls have been evaluated to the 2015 IBC/IRC.
See www.strongtie.com for additional design and installation information.

2. Anchor templates are recommended for proper anchor bolt placement, and are required in some jurisdictions.

Disclaimer:

It is the Designer's responsibility to verify product suitability under applicable building codes. In order to verify code listed applications please refer to the
appropriate product code reports at www.strongtie.com or contact Simpson Strong-Tie Company Inc. at 1-800-999-5099.
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SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588.
www.strongtie.com

Job Name: 16032 (Burton Solitude Spec Home - Think)
Wall Name: Roof Line 1
Application: Standard Wall on Concrete

Design Criteria:

* Stemwall - Perimeter

* 2015 International Bldg Code
* Seismic R=6.5

* 2500 psi concrete

Anchor Solution Details:

Minimum stemwall width

per shear anchorage table.
See following page.
(-

4 .'/ +— SSWHSR

2 Shear reinforcement

T ,hl" N when required

Max.

Minimum curb/stemwall ﬁ:im;"‘_“
width per shear anchorage {SSW%B i
table. See following page. SIWHSR l"; L
Shear reinforcement F-de)
when required

+——"— sswas
=

2 W Min. | Y2 W Min.

w

Curb or Stemwall Section View Footing Plan Section at Stemwall
SSWAB and SSWHSR
Extension Application

Anchor Solution Assuming Cracked Concrete Design: Anchor Solution Assuming Uncracked Concrete Design:

Model w de S | Anchor Bolt, Strength Model W | de S Anchor Bolt Strength
SSW21x12 33 11 | 15.25| SSWAB1 Standard SSW21x12 28 | 10 1525  SSWAB1 Standard
SSW15x12 33 11 9.25 | SSWABH1 Standard SSW15x12 28 10 | 9.25 SSWAB1 Standard

Page 2 of 4
Designed By: bpt 09.03.2018

Checked By: bpt Page 92 of 154



5ive
EMNGINEERING

SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588.

www.strongtie.com

Strong-Tie

Notes:

1. Anchorage designs conform to ACI 318-14 and 318-11 Appendix D with no supplementary reinforcement for
cracked and uncracked concrete as noted.

2. Anchorage strength indicates required grade of SSWAB anchor bolt. Standard (ASTM F1554 Grade 36) or
High Strength (HS)(ASTM A449).

3. Seismic indicates Seismic Design Category C though F. Detached 1 & 2 family dwellings in SDC C may use wind
anchorage solutions. Seismic anchorage designs conform to ACI 318-11 section D.3.3.4.3 and ACI 318-14 section
17.2.34.3

4. Footing dimensions are for anchorage only. Foundation design (size and reinforcement) by Designer.

The registered design professional may specify alternate embedment, footing size or anchor bolt.

Page 3 of 4
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SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588.
www.strongtie.com

STEEL STRONG-WALL® SHEAR ANCHORAGE

L ,MIN , L
4" MIN
3" 3" ' ;
#3 HAIRPIN, 3 TIE, GRADE 60
GRADE 60 REBAR (MIN.) REBAR (MIN.)
FIELD TIE AND SECURE DURING FIELD TIE AND SECURE DURING
CONCRETE PLACEMENT. OVERLAP CONCRETE PLACEMENT.
VARIES WITH BOLT SPACING. SSAR
SSWAB
HAIRPIN SHEAR REINFORCEMENT TIE SHEAR REINFORCEMENT
SSWAB
#3 HAIRPIN (#3 TIE SIMILAR). SSWAB
SEE TABLE FOR REQUIRED QUANTITY. £3 HARPIN (¥3 TIE SIMILAR).
1%+ CLR 1% CLR SEE TABLE FOR REQUIRED QUANTITY.
[} __— 15 sPaciNG
4 g
REGISTERED DESIGN PROFESSIONAL
IS PERMITTED TO MODIFY DETAILS
FOR SPECIFIC CONDITIONS.
~a
HAIRPIN INSTALLATION SECTION A-A
(GARAGE CURB SHOWN. OTHER FOOTING TYPES SIMILAR.)
STEEL STRONG-WALL SHEAR ANCHORAGE
SEISMIC? WIND*
ASD ALLOWABLE SHEAR LOAD V (Ibs.)*
MODEL MIN, CURB / MIN,. CURB /
LOR SHEAR SHEAR -
LGn) | REwForcEmENT | TIEKHELL | renForcEMENT | JICHIALL | 67MIN CURS [ STEMWALL § MINCURD STEMWALL
UNCRACKED | CRACKED | UNCRACKED | CRACKED
sswiz | 9 (1)#3TIE 3 NONE REQUIRED i 1230 880 1440 1030
S5W15 12 (2) #3I TIES ] NONE REQUIRED - 1590 1135 1810 1295
SSW1B 14 (1) #3 HAIRPIN & (1) #3 HAIRPIN [

5 HAIRFIN REINFORCEMENT ACHIEVES MAXIMUM ALLOWABLE
sswar | \ Anabinseins . SHNSHARTN B SHEAR LOAD OF THE STEEL STRONG-WALL PANEL
SSW24 1w (2) #3 HAIRPIN 8 (1) #3 HARPIN 6

NOTES:

1. SHEAR ANCHORAGE DESIGNS CONFORM TO ACI 318-14 AND ACI 318-11 AND ASSUME MINIMUM fc=2,500 PSI CONCRETE.
SEE DETAILS 1/SSW1 TO 3/SSW1 FOR TENSION ANCHORAGE.

2. SHEAR REINFORCEMENT IS NOT REQUIRED FOR PANELS INSTALLED ON A WOOD FLOOR, INTERIOR FOUNDATION
APPLICATIONS (PANEL INSTALLED AWAY FROM EDGE OF CONCRETE), OR BRACED WALL PANEL APPLICATIONS

3. SEISMIC INDICATES SEISMIC DESIGN CATEGORY C THROUGH F. DETACHED 1 AND 2 FAMILY DWELLINGS IN SDC C MAY
USE WIND ANCHORAGE SOLUTIONS.

4. WIND INCLUDES SEISMIC DESIGN CATEGORY A AND B.

5. MINIMUM CURB/STEMWALL WIDTH IS 6" WHEN STANDARD STRENGTH SSWAB IS USED.

6. USE (1) #3 TIE FOR $S5W12 AND 55W15 WHEN THE STEEL STRONG-WALL PANEL DESIGN SHEAR FORCE EXCEEDS THE
TABULATED ANCHORAGE ALLOWABLE SHEAR LOAD.

7. CONCRETE EDGE DISTANCE FOR ANCHORS MUST COMPLY WITH ACI 318-14 SECTION 17.7.2 AND ACI 318-11 D.8.2.

Page 4 of 4
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sive
ENGINEERING

SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588. S’l‘.l‘Ol‘l.g-Tie
®

www.strongtie.com

Job Name: 16032 (Burton Solitude Spec Home - Think)

Wall Name: RoofLine 5
Application: Two-Story Stacked

Design Criteria:

* 2015 International Bldg Code

* Seismic R=6.5

* 2500 psi concrete

* 2nd Story Wall Design Shear = 2423 Ibs
* 1st Story Wall Design Shear = 1000 Ibs
* Floor Joist Depth = 16"

Selected Strong-Wall® Panel Solution:

End Total Axial Actual
Model Level Type W H T Sill Anchor Load Uplift
(in) (in) (in) Anchor Bolts (Ibs) (Ibs)
SSW24x11 2nd Story Steel 24 129.25 5.5 Plate 2-1" 100 10215 1b
SSW21x11 2nd Story Steel 21 129.25 5.5 Plate 2-1" 100 8639 Ib
SSW24x10-STK 1st Story Steel 24 117.25 3.5 N/A 2-1" 200 26222 b
SSW21x10-STK 1st Story Steel 21 117.25 3.5 N/A 2-1" 200 23180 Ib
Actual Shear & Drift Distribution:
RR Actual Allowable Actual / | Actual Drift Moment Moment
Model Level Relative Shear Shear Allow Drift Limit Base Allow
Rigidity (Ibs) (Ibs) Shear (in) (in) (ft-Ibs) (ft-bs)
SSW24x11 2nd Story 0.59 1419 < 1436 OK 0.99 0.39 0.58 NA NA
SSW21x11 2nd Story 0.41 1004 = 1198 OK 0.84 0.39 0.58 NA NA
SSW24x10-STK 1st Story 0.56 1908 = 3835 OK 0.50 0.48 0.52 36583 37470
SSW21x10-STK 1st Story 0.44 1515 =< 3045 OK 0.50 0.48 0.52 27530 29750

SSW21 requires SSW21-2KT Connection Kit.
SSW24 requires SSW24-2KT Connection Kit.

Notes:

1. Steel Strong-Wall Shearwalls have been evaluated to the 2015 IBC/IRC.
See www.strongtie.com for additional design and installation information.

2. Anchor templates are recommended for proper anchor bolt placement, and are required in some jurisdictions.
3. Two-story stacked solutions evaluate cumulative overturning effects.
4. Two-Story Stacked Application requires SSW__ -2KT Connection Kit based on panel width (example: SSW15-2KT).

5. Plate denotes shear transfer plate in Two-Story Stacked Connection Kit.

Disclaimer:
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EMNGIN
SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588.
www.strongtie.com

It is the Designer's responsibility to verify product suitability under applicable building codes. In order to verify code listed applications please refer to the
appropriate product code reports at www.strongtie.com or contact Simpson Strong-Tie Company Inc. at 1-800-999-5099.
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SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588.
www.strongtie.com

Job Name: 16032 (Burton Solitude Spec Home - Think)
Wall Name: RoofLine 5
Application: Two-Story Stacked

Design Criteria:

* Stemwall - Perimeter

* 2015 International Bldg Code
* Seismic R=6.5

* 2500 psi concrete

Anchor Solution Details:

Minimum stemwall width

per shear anchorage table.
See following page.
(-

4 .'/ +— SSWHSR

2 Shear reinforcement

T ,hl" N when required

Max.

Minimum curb/stemwall ﬁ:im;"‘_“
width per shear anchorage {SSW%B i
table. See following page. SIWHSR l"; L
Shear reinforcement F-de)
when required

+——"— sswas
=

2 W Min. | Y2 W Min.

w

Curb or Stemwall Section View Footing Plan Section at Stemwall
SSWAB and SSWHSR
Extension Application

Anchor Solution Assuming Cracked Concrete Design: Anchor Solution Assuming Uncracked Concrete Design:
Model w de S | Anchor Bolt, Strength Model W | de S Anchor Bolt Strength
SSwW24 51 17 | 18.25| SSWAB1 High SSw24 44 15 | 18.25 SSWAB1 High
Strength Strength
ssw21 | 51 17 1525 SSwAB1 9N SSW21 | 44 15 1525  SSWABM High
Strength Strength
Page 3 of 5
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SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588.

www.strongtie.com

5ive
EMNGINEERING

Strong-Tie

Notes:

1.

2.

Anchorage designs conform to ACI 318-14 and 318-11 Appendix D with no supplementary reinforcement for
cracked and uncracked concrete as noted.

Anchorage strength indicates required grade of SSWAB anchor bolt. Standard (ASTM F1554 Grade 36) or
High Strength (HS)(ASTM A449).

. Seismic indicates Seismic Design Category C though F. Detached 1 & 2 family dwellings in SDC C may use wind

anchorage solutions. Seismic anchorage designs conform to ACI 318-11 section D.3.3.4.3 and ACI 318-14 section
17.2.34.3

. Footing dimensions are for anchorage only. Foundation design (size and reinforcement) by Designer.

The registered design professional may specify alternate embedment, footing size or anchor bolt.
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SIMPSON STRONG-TIE COMPANY INC.
(800) 999-5099

5956 W. Las Positas Blvd., Pleasanton, CA 94588.
www.strongtie.com

STEEL STRONG-WALL® SHEAR ANCHORAGE

L ,MIN , L
4" MIN
3" 3" ' ;
#3 HAIRPIN, 3 TIE, GRADE 60
GRADE 60 REBAR (MIN.) REBAR (MIN.)
FIELD TIE AND SECURE DURING FIELD TIE AND SECURE DURING
CONCRETE PLACEMENT. OVERLAP CONCRETE PLACEMENT.
VARIES WITH BOLT SPACING. SSAR
SSWAB
HAIRPIN SHEAR REINFORCEMENT TIE SHEAR REINFORCEMENT
SSWAB
#3 HAIRPIN (#3 TIE SIMILAR). SSWAB
SEE TABLE FOR REQUIRED QUANTITY. £3 HARPIN (¥3 TIE SIMILAR).
1%+ CLR 1% CLR SEE TABLE FOR REQUIRED QUANTITY.
[} __— 15 sPaciNG
4 g
REGISTERED DESIGN PROFESSIONAL
IS PERMITTED TO MODIFY DETAILS
FOR SPECIFIC CONDITIONS.
~a
HAIRPIN INSTALLATION SECTION A-A
(GARAGE CURB SHOWN. OTHER FOOTING TYPES SIMILAR.)
STEEL STRONG-WALL SHEAR ANCHORAGE
SEISMIC? WIND*
ASD ALLOWABLE SHEAR LOAD V (Ibs.)*
MODEL MIN, CURB / MIN,. CURB /
LOR SHEAR SHEAR -
LGn) | REwForcEmENT | TIEKHELL | renForcEMENT | JICHIALL | 67MIN CURS [ STEMWALL § MINCURD STEMWALL
UNCRACKED | CRACKED | UNCRACKED | CRACKED
sswiz | 9 (1)#3TIE 3 NONE REQUIRED i 1230 880 1440 1030
S5W15 12 (2) #3I TIES ] NONE REQUIRED - 1590 1135 1810 1295
SSW1B 14 (1) #3 HAIRPIN & (1) #3 HAIRPIN [

5 HAIRFIN REINFORCEMENT ACHIEVES MAXIMUM ALLOWABLE
sswar | \ Anabinseins . SHNSHARTN B SHEAR LOAD OF THE STEEL STRONG-WALL PANEL
SSW24 1w (2) #3 HAIRPIN 8 (1) #3 HARPIN 6

NOTES:

1. SHEAR ANCHORAGE DESIGNS CONFORM TO ACI 318-14 AND ACI 318-11 AND ASSUME MINIMUM fc=2,500 PSI CONCRETE.
SEE DETAILS 1/SSW1 TO 3/SSW1 FOR TENSION ANCHORAGE.

2. SHEAR REINFORCEMENT IS NOT REQUIRED FOR PANELS INSTALLED ON A WOOD FLOOR, INTERIOR FOUNDATION
APPLICATIONS (PANEL INSTALLED AWAY FROM EDGE OF CONCRETE), OR BRACED WALL PANEL APPLICATIONS

3. SEISMIC INDICATES SEISMIC DESIGN CATEGORY C THROUGH F. DETACHED 1 AND 2 FAMILY DWELLINGS IN SDC C MAY
USE WIND ANCHORAGE SOLUTIONS.

4. WIND INCLUDES SEISMIC DESIGN CATEGORY A AND B.

5. MINIMUM CURB/STEMWALL WIDTH IS 6" WHEN STANDARD STRENGTH SSWAB IS USED.

6. USE (1) #3 TIE FOR $S5W12 AND 55W15 WHEN THE STEEL STRONG-WALL PANEL DESIGN SHEAR FORCE EXCEEDS THE
TABULATED ANCHORAGE ALLOWABLE SHEAR LOAD.

7. CONCRETE EDGE DISTANCE FOR ANCHORS MUST COMPLY WITH ACI 318-14 SECTION 17.7.2 AND ACI 318-11 D.8.2.
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Foundation Design
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5 EMNGINEERING

Allowable Load at Top of Concrete Wall

Wall Thickness (W): 8in
Footing Width (D): 18 in Effective Area of Footing: 7 ft?
Footing Thickness (t): 12in Allowable Soil Bearing: 1500 psf
Wall Height (h): 2.5 ft
Effective Footing Length (L): 4.67 ft

Allowable Point Load: 10500 Ibs

Designed By: bpt 09.03.2018
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Design Detail

Concrete f'c = 2500 psi
) Rebar Fy = 60000 psi
_in_ Unit Weight = 150 Ib/ft®

#5 @ 12 in (S&T)

14 ft

o #5@8in
<> <>
Z
it i3
v
B B .
1,418 T )
-+ *i:; Toe Bars: #4 @ 12in
141141 1t Footing S/T Bars: #4 @ 9 in
e
[«3.49 ftv|
—— Check Summary — Criteria
Ratio  Check Provided Required Combination
----- Stability Checks ----- Use basic criteria from common project settings  No
v 0.955 Sliding 1.57 1.50 0.6D + 1.0H Building Code IBC 2015
v~ 0.845 Bearing Pressure 2000 psf 1691 psf 1.0D + 1.0H Concrete Load Combs ASCE 7-10 (Streng...
v 0.332 Bearing Eccentricity 2.32 in 6.99 in 1.0D + 1.0H Masonry Load Combs ASCE 7-10 (ASD)
-—- Toe Checks -— Stability Load Combs ASCE 7-10 (ASD)
v 0.147 Shear 7.88 k/ft 1.16 k/ft 1.4D + 1.6H Apply Sds Factor to Seismic Combinations for Ev Yes
v 0.215 Moment 7.66 ft-k/ft 1.65 ft-k/ft 1.4D +1.6H Sds (fromASCE7) 0.59
v 0.090 Min Strain 0.0444 0.0040 1.4D +1.6H Restrained Against Sliding No
v 0.000 Min Steel 0.02 in? 0in? 1.4D + 1.6H Neglect Bearing At Heel Yes
v 0.546 Development 21.96 in 12in 1.4D + 1.6H Use Vert. Comp. for OT No
v 0500  S&T Max Spacing  9in 18in 1.4D + 1.6H Use Vert. Comp. for Sliding No
v 0.972  S&T Min Rho 0.0019 0.0018 1.4D + 1.6H Use Vert. Comp. for Bearing Yes
- Heel Checks —---- Use Surcharge for Slldlr)g & OT Yes
v+ 0618  Shear 4.8 kit 2.97 kit 1.4D + 1.6H Use Surcharge for Bearing Yes
+ 0.839  Moment 2.5 ft-k/ft 2.1 ft-k/ft 1.4D + 1.6H Neglect Soil Over Toe No
- Stem Checks - Neglect B_ackﬂl! WHt. for Coulomb No
v 0976  Moment 10.76 ft-k/ft  10.5 ft-k/it 1.4D + 1.6H Factor Soil Weight As Dead Yes
0773 Shear 5.12 kit 3.96 kit 1.4D + 1.6H Use Passive Force for OT Yes
»/0.000  Max Steel Infinite 0.0040 1.4D + 1.6H Assume Pressure To Top Yes
»0.000  Min Steel 0 in?fin 0 in?fin 1.4D + 1.6H Extend Backfill Pressure To Key Bottom No
%1167  Base Development 9in 10.5in 1.4D + 1.6H gse Toe dplfés';’e g‘r?ss”re for Bearing T%o
v 0.000  Horz Bar Rho 0.0000 0.0000 1.4D + 1.6H Rggﬂ::zd Fo fg: Sliding 120
v’ 0.667 Horz Bar Spacing 12in 18in 1.4D +1.6H Has Different Safety Factors for Seismic No
Allowable Bearing Pressure 2000 psf
Req'd Bearing Location Middle third
Wall Friction Angle 25°
Friction Coefficent 0.35
Soil Reaction Modulus 172800 Ib/ft*
QuickRWall 5.0 (iesweb.com) C:\Users\spiri\be...\Cantilevered Retaining Wall (11 ft wall).rwd Page 1 of 16 Thursday 11/02/17 4:53 PM
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

— Loads —— Load Combinations
Loading Options/Assumptions
=» Passive pressure neglects top O ft of soil.
ASCE 7-10 (Strength)
1.4D + 1.6H
. 1.4D + 0.9H
X vy =100 Ib/ft? 1.2D + 1.6H
=40 Ib/ft? 1.2D + 0.9H
& VEFP 0.9D + 1.6H
0 0.9D + 0.9H
i
vy =100 Ib/ft?
YEFP = 250 Ib/ft®
Strength Check Results Summary
Load Combination Stem Stem Stem Stem Stem Stem Heel
M-applied M-allow V-applied V-allow Min. Id Actual Id M-applied
(ft-k/ft) (ft-k/ft) (k/ft) (k/ft) (in) (in) (ft-k/ft)
1.4D + 1.6H 10.5 10.76 3.96 5.12 10.5 9 2.1
1.4D + 0.9H 5.91 10.76 2.23 5.12 10.5 9 21
1.2D + 1.6H 10.5 10.76 3.96 512 10.5 9 1.8
1.2D + 0.9H 5.91 10.76 2.23 5.12 10.5 9 1.8
0.9D + 1.6H 10.5 10.76 3.96 5.12 10.5 9 1.35
0.9D + 0.9H 5.91 10.76 2.23 5.12 10.5 9 1.35
Load Combination Heel Heel Heel Toe Toe Toe Toe
M-allow V-applied V-allow M-applied M-allow V-applied V-allow
(ft-k/ft) (kift) (kift) (ft-k/ft) (ft-k/ft) (kift) (kift)
1.4D + 1.6H 25 2.97 4.8 1.65 7.66 1.16 7.88
1.4D + 0.9H 25 2.97 4.8 1.65 7.66 1.16 7.88
1.2D + 1.6H 25 2.54 4.8 1.41 7.66 0.99 7.88
1.2D + 0.9H 25 2.54 4.8 1.41 7.66 0.99 7.88
0.9D + 1.6H 25 1.91 4.8 1.06 7.66 0.75 7.88
0.9D + 0.9H 25 1.91 4.8 1.06 7.66 0.75 7.88
Stability Check Results Summary
Load Combination Sliding Resisting Sliding Sliding SlidingBearing PressureBearing Pressurearing Eccentricityaring Eccentricity
Force Force F.S. F.S.Req'd F.S. Req'd Seis... Actual Allowable Actual Allowable
(Ibfin) (Ibfin) (psf) (psf) (in) (in)
1.0D + 1.0H 350.4 602 1.718 1.500 1.500 1691 2000 2.32 6.99
1.0D + 0.6H 210.3 412.9 1.964 1.500 1.500 1691 2000 2.32 6.99
0.6D + 1.0H 350.4 550.3 1.570 1.500 1.500 1015 2000 2.32 6.99
0.6D + 0.6H 210.3 361.2 1.718 1.500 1.500 1015 2000 2.32 6.99
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

—— Backfill Pressure
l l
© ©
— < < .
v= 100 Ib/fe ‘ ‘ 350.4 Ib/in
Yerp = 40 Ib/ft® v -580 psf s
o
3
= 303.8 Ib/in
v
Lateral Earth Pressure -540 psf <
Equivalent Fluid Pressure
onh=Hyuig = (14.5f) (40 1b/ft?) = 580 psf
Lateral Earth Pressure (stem only)
onh=Hig = (13.5ft) (40 1b/ft?) = 540 psf
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

—— Passive Pressure

T
|
g 1500 psf, v 375 Ib/in——» Tg

=100 Ib/fte
verp = 250 Ib/ftt

Lateral Earth Pressure
Equivalent Fluid Pressure
on=Hyiqg = (6f)(2501b/ft®) = 1500 psf

— Wall/Soil Weights
116.7 Ib/in
43. /in
20. /in
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

—— Bearing Pressure
e=232in
1.55 ft
T 129.4 Ib/in
848.5 psf
1691 psf .
369.6 Ib/in
Friction
F=pR = (0.350)(369.6 Ib/in) = 129.41b/in
—— Bearing Pressure Calculation
Contributing Forces

Vert Force ...offset Horz Force ...offset OT Moment
Backfill Pressure -0 Ib/in - 0 Ib/in - -0 in-Ib/ft
Footing Weight -43.67 Ib/in 1.75 1t 0 Ib/in - -10982.62 in-Ib/ft
Stem Weight -116.67 Ib/in 1.751ft 0 Ib/in - -29343.44 in-Ib/ft
Key Weight -20.83 Ib/in 1.75ft 0 Ib/in - -5239.9 in-Ib/ft
Backfill Weight -159 Ib/in 2.79 ft 0 Ib/in - -63800.87 in-Ib/ft
Soil over toe Weight -29.44 Ibfin 0.71 ft 0 Ib/in - -2996.13 in-lb/ft
Stem Base Shear -0 Ib/in - -206.12 Ib/in 11t 29681 in-Ib/ft
Stem Base Moment 0 Ib/in - 0 Ib/in - 0 in-Ib/ft

-369.61 Ib/in -82682.24 in-Ib/ft

-82682.24 inIb /ft _
36961 b/in - 90T
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stability Checks [1.0D + 1.0H]

—— Overturning Check —— Siding Check
Check not performed; wall has lateral support. Sliding Force(s)

Backfill pressure 350.4 Ib/in
Total: 350.4 Ib/in

Resisting Force(s)
Passive pressure @ toe 375 Ib/in
Friction 129.4 Ib/in
Lateral Support Reaction 97.63 Ib/in
Total: 602 Ib/in

RF 602 Ib/in
FS. = SF = 3504b/in - 1.718 > 1.50 (OK)

— Bearing Capacity Check

Bearing pressure < allowable (1691 psf < 2000 psf) - OK
Bearing resultant eccentricity < allowable (2.32 in < 6.99 in) - OK

— W\all Top Displacement

Not calculated because this wall has a lateral restraint.
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stability Checks [0.6D + 1.0H]

—— Overturning Check —— Siding Check
Check not performed; wall has lateral support. Sliding Force(s)

Backfill pressure 350.4 Ib/in
Total: 350.4 Ib/in

Resisting Force(s)
Passive pressure @ toe 375 Ib/in
Friction 77.62 Ib/in
Lateral Support Reaction 97.63 Ib/in
Total: 550.3 Ib/in

RF 550.31b/in
FS. = SF = 35041b/in - 1.570 > 1.50 (OK)

— Bearing Capacity Check

Bearing pressure < allowable (1015 psf < 2000 psf) - OK
Bearing resultant eccentricity < allowable (2.32 in < 6.99 in) - OK

— W\all Top Displacement

Not calculated because this wall has a lateral restraint.
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Flexural Capacity

Moment 14

— 12.6

1.2

9.8

8.4

7 Offset (ft)
5.6

42

2.8

6
Moment (ft-k/ft)

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ O ft from base [Negative bending]

ac Asfy  _ (0in*/in) (60000 psi
0.85F', 0.85 (2500 psi)

oMh=0¢Asfy(d-a/2) = (0.90)(0in?/in) (60000 psi)[(1.69in)-(0in)/2] = Oft-k/ft

= 0in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ O ft from base [Positive bending]

az Asfy  _ (0.04in?/in) (60000 psi)
0.85F 0.85 (2500 psi)

oMp =0 Asfy(d-a/2) = (0.90)(0.04in?/in) (60000 psi) [(5.69 in) - (1.09in) /2] = 10.76 ft-k / ft

= 1.09in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 12.5 ft from base [Positive bending]

ac Asfy  _ (0.04in?/in) (60000 psi)
0.85F', 0.85 (2500 psi)

oMn=0Asfy(d-a/2) = (0.90)(0.04in?/in) (60000 psi) [(5.69 in)- (1.09in)/2] = 10.76 ft-k / ft

= 1.09in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 14 ft from base [Negative bending]

a=_Asfy _ (0in*/in) (60000 psi)
0.85F'¢ 0.85 (2500 psi)

oMp=0Asfy(d-a/2) = (0.90)(0in?/in) (60000 psi)[(1.69in)-(0in)/2] = O ftk/ft

=0in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 14 ft from base [Positive bending]

ac Asfy,  _ (0in*/in) (60000 psi
0.85F', 0.85 (2500 psi)

oMp=0Asf,(d-a/2) = (0.90)(0in?/in) (60000 psi) [(5.69in)-(0in)/2] = Oftk/ft

= 0in
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Shear Capacity

Shear

- 14
12.6
1.2
9.8
8.4
7 Offset (ft)
5.6
4.2
2.8
1.4
6 7 2 0 2 7 8?
Shear (k/ft)
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ O ft from base [Positive shear]
A =1.0 (normal weight concrete)
Ve=2AFcd = 2(1.0)y2500 psi(5.69in) = 6.83 k/ft
oVp=0Vc = (0.750)(6.83 k/ft) = 5.12k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ O ft from base [Negative shear]
A =10 (normal weight concrete)
Ve=2aF'cd = 2(1.0)4/2500 psi (5.69in) = 6.83 k/ft
oVan=0V, = (0.750) (6.83 k/ft) = 5.12k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ 14 ft from base [Positive shear]
A =1.0 (normal weight concrete)
Ve=2AFcd = 2(1.0)y2500 psi(5.69in) = 6.83 k/ft
Vn=0Ve = (0.750)(6.83 k/ft) = 5.12k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ 14 ft from base [Negative shear]
A =10 (normal weight concrete)
Ve=2aF'cd = 2(1.0)4/2500 psi (5.69in) = 6.83 k/ft
oVn=0V, = (0.750)(6.83 k/ft) = 5.12k/ft
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Development/Lap Length Calculations

Main vertical stem bars (bottom end) - Development Length Calculation (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.3)

ve = 1.0 (uncoated hooked bars)

ye = 0.70 (based on side cover and extension cover)
yr = 1.0 (no confining reinforcement)

A =1.0 (normal weight concrete)

= [Mj 4 = [(eoooo psi) (1.0) (0.70) (1.0)} 0,631 = 105in
50 2 4F'¢

50 (1.0) 42500 psi

8dp = 8(0.63in) = 5.0 (minimum limit, does not control)

Main vertical stem bars (top end) - Development Length Calculation (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.3)

w = 1.0 (bars are not horizontal)
ve = 1.0 (bar not epoxy coated)
ys = 0.80 (bars are #6 or smaller)
A =10 (normal weight concrete)

s/2 = (8in)/2 = 4in
cover+d,/2 = (2in)+(0.63in)/2 = 2.31in
cp = 2.31in (lesser of half spacing, ctr to surface)
Ky = 0.0 (no transverse reinforcement)
cp+ Ky _ (2.311in) +(0.0)

db (0.63in)
Id%%#ﬂ%%kj o = [i (60000 psi) (1.0)(1.0](0.80]} (0631 = 18in

P 40(1.0) /2500 psi 25

= 3.70
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Toe Checks [1.4D + 1.6H]

—— Toe Unfactored Loads
Controlling Moment Unfactored Loads
Note: Design toe moment is not limited to stem moment because stem base is pinned

Mie = 1.65 ft-k / ft

Flexure Check (ACI 318-14 13.3.2.1, 7.5.2.1, »22.3, »22.2, 7.5.1.1a) .
A f (0.02 in?/ in) (60000 psi) 250 psf (Soil) YYYyYyyvyy
=_Nsly _ U = i -
a=085 ¢, 0.85 (2500 psi) 0.47in 150 psf (Self WTt) \AAAAAAAA]
oMn=0Asfy(d-a/2) = (0.90)(0.02in?/in) (60000 psi)[(8.75in) - (0.47 in)/ 2] = 7.86 ft-k / ft £ N
oMp = 7.66ftk/ft > My = 1.65ftk/ft v/ 1

Shear Check (ACI 318-14 13.3.2.1, 7.5.3.1, »22.5.1, »22.5.5, 7.5.1.1b) W’]Sso "
ps
A =10 (normal weight concrete) 1691 psf

Ve=224F'cd = 2(1.0)/2500 psi (8.75in) = 10.5k/ ft
oVn=0¢Vc = (0.750)(10.5k/ft) = 7.88k/ft
oV = 7.88k/ft > V, = 116k/ft v 1.4D +1.6H

Minimum Strain Check (ACI 318-14 13.3.2.1, 7.3.3.1)
B1 = 0.850 (F'c <4000 psi)
Asf,  _ (0.02in?/in) (60000 psi)

—— Toe Factored Loads

- 047in 350 psf (Soil) YYY VY V297 k/ft
0.85 (2500 psi) ’ 210 psf (Self-wt) YYYYYYVVY

_ (8.75in) _
'1j = 0.003 [(0.47 in)/(0.850)'1} = 00444

0004 Vv \

Minimum Steel Check (ACI 318-14 13.3.2.1, 9.6.1) 2367 Mﬂsgo bsf
oM, = 7.66ftk/ft > (4/3)M, = [4/3](1.65ftk/ft) = 219 ftk/ft P 367B2P Ps

Check is waived per ACI 9.6.1.3 \/

8= 0.85F,

d
alp
g = 0.0444 >

e = 0.003 [

[+—12 in—»|

Shrinkage and Temperature Steel (ACI 318-14 13.2.8.1, 7.6.4.1, 24.4.3.2, 24.4.3.3)

_Ast _ (0.2in?/in) _
PST_prov = {sor = (2 @in) - 20019

_Ast . (02in/in)
PST_prov = tsgr =~ {121in) (9 in)

0.0018 (60000) _ 0.0018 (60000)
fy (60000 psi)

psT_min = 0.0018
pST prov = 0.0019 > ps7 min = 00018 v/
18 inch limit governs

= 0.0019

= 0.0018

SST_max = 18in
SsT = 9in < ST max = 18in Vv
Development Check (ACI 318-14 13.2.8.1, 25.4.2.3, 25.4.10)

M, _ (1.65ftk/f)
oMy ~ (766 ftk/f)

w = 1.0 (12 inches or less cast below - 3.00 inches)

= 0.2148 (ratio to represent excess reinforcement)

ve = 1.0 (bar not epoxy coated)

ys = 0.80 (bars are #6 or smaller)

A =10 (normal weight concrete)

s/2 = (12in)/2 = 6in

cover+d,/2 = (3in)+(0.5in)/2 = 3.25in

cp = 3.25in (lesser of half spacing, ctr to surface)
Ky = 0.0 (no transverse reinforcement)

cp+ Ky _ (3.251in) +(0.0)

dp (0.5in)
|d=[% f !(,2”_55!5] dy = [; (60000 psi) (1.0)[1.0)(0.80)} 05in) = 14.4in

2P 40 (1,0) /2500 psi 25

Factoring I by the excess reinforcement ratio (0.2148) per 25.4.10: Ig = 3.09 in

= 6.50

12 inch minimum controls
lg prov = 21.96in > g = 12in v/
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Heel Checks [1.4D + 1.6H]

—— Heel Unfactored Loads

Controlling Moment Unfactored Loads
Note: Design heel moment is not limited to stem moment because stem base is pinned

Mheel = 2.1 ftk/ft

Shear Check (ACI 318_14,13-3.2-1, 7.5.3.1, »22.5.1, »22.5.5, 7.5.1.1b) YYYVYYVVY 1350-1350 psf (Soil weight)
A =1.0 (normal weight concrete) YYYYVYYVY 150 psf (Concrete self-wt)
Unreinforced, use plain concrete provisions: ACI 14.5.5 I
Note: Effective thickness reduced by 2 inches for concrete cast on soil (ACI 22.4.8) S ;’

4. 4 o i
Vn=32(Fch = 3(1.0)42500 psi (10in) = 8k/ft (neglect bearing pressure)
oVn=0V, = (0.60)(8k/ft) = 4.8k/ft
oVn = 48k/ft > V, = 297k/ft vV
Flexure Check (ACI 318-14 13.3.2.1, 7.5.2.1, »22.3, »22.2, 7.5.1.1a) Heel Factored Loads

1.4D + 1.6H

Unreinforced, use plain concrete provisions: ACI 14.5.2
Note: Effective thickness reduced by 2 inches for concrete cast on soil (ACI 22.4.8)

M, =5 M/Fi'C Sm = 5(1.0)42500 psi (200 in®/ ft) = 4.17 ft-k / ft (as limited by tension)
M, =0.85F'; Sy, = 0.85(2500 psi) (200 in®/ft) = 35.42 ft-k / ft (as limited by compression) YYYYVYVYVYY 1890-1890 psf (Soil weight)
¥ ¥ 210 psf (Concrete self-wt)

Tension controls AAAAAA
oM, =0 M, = (0.60) (4.17 f-k / ft) = 2.5 ft-k /ft
oM, = 25ftk/ft > My = 2.1ftk/ft v

fu1 Z)—»|

k/ft

4(neglect bearing pressure)
29
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Forces [1.4D + 1.6H]

—— SemInternal Forces —— SemInternal Forces —— SemInternal Forces
14 Moment 14 Shear
1.87 k/ft >
12.25 12.25
10.5 10.5
8.75 8.75
7 7
5.25 5.25
3.5 3.5
1.75 1.75
3.96 Kt \| -864 psf
3 6 9 12 2 05 1 25 4
Moment (ft-k/ft) Shear (k/ft)
-0 ft'k/ft

—— Sem Joint Force Transfer

Location Force
@ stem base 3.96 ki/ft

—— SemInternal Forces

-864 psf
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BENJAMIN THOMAS, P.E.

Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Moment Checks [1.4D + 1.6H]

T 12.6

1.2

9.8

8.4

7

5.6

4.2

2.8

4 6 8
Moment (ft-k/ft)

Check (ACI 318-14 11.5.5.1b)
oMy = 1076 ftk/ft > M, = 10.5ft-k/ft

@ 5.8 ft from base [Positive bending]

v

Check (ACI 318-14 11.5.5.1b)
oMy = 1076 ftk/ft > M, = 2.9 ft-k/ft

@ 12.5 ft from base [Positive bending]

v

Check (ACI 318-14 11.5.5.1b) @ 12.59 ft from base [Positive bending]
oM, = 1014 ft-k/ft > My = 2.64 ft-k/ft v

Offset (ft)
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Shear Checks [1.4D + 1.6H]

B Shear 14
12.6
1.2
9.8
8.4
7 Offset (ft)
5.6
4.2
2.8
1.4
L 6 4 =2 0 2 7 6?
Shear (k/ft)
Shear Check (ACI 318-14 11.5.5.1c) @ O ft from base [Positive shear]
oV = 5A2k/ft = V, = 3.96k/ft Vv
Shear Check (ACI 318-14 11.5.5.1c) @ 13.58 ft from base [Negative shear]
oV = 512k/ft > V, = 1.87k/ift Vv
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Miscellaneous Checks [1.4D + 1.6H]

Minimum Steel Check (ACI 318-14 9.6.1) @ O ft from base [Stem in negative flexure]
oM, = Oftk/ft > (4/3)My = [4/3](0ftk/ft) = Oft-k/ft
Check is waived per ACI 9613 v/

Minimum Steel Check (ACI 318-14 9.6.1) @ 14 ft from base [Stem in negative flexure]
oM, = Oftk/ft > (4/3)My = [4/3](0ft-k/ft) = Oft-k/ft
Check is waived per ACI 9.6.1.3 \/

Maximum Steel Check (ACI 318-14 9.3.3.1) @ O ft from base [Stem in negative flexure]
B4 = 0.850 (F'c <4000 psi)

Asf, _ (0in?/in) (60000 psi)
0.85 (2500 psi)

8= 0.85F,

= 0in

) d _ (1.69 in) -
gt-o.oos[a/m-ﬂ = 0-003[m'1} = INF

g = INF > 0004 v

Maximum Steel Check (ACI 318-14 9.3.3.1) @ 14 ft from base [Stem in negative flexure]
B4 = 0.850 (F'c <4000 psi)
Asf, _ (0in?/in) (60000 psi)

a=085F, - 085(2500ps) O
_ d _ (1.69in) } _
&= 0.003 [3/31-11 = 0.003 [(Oin)/(O.BSOJ 1] = INF

e = INF > 0004 v

Wall Horizontal Steel (ACI 318-14 11.6.1, 11.7.3)

o= Ashorz/Shorz (031071 (12in) _ 030
t (8in)
pt_min = 0.0020 (bars No. 5 or less, not less than 60 ksi)

pt = 00032 > pppmn = 00020 v
3h =3(8in) = 24in
18 inch limit governs

Shorz = 12iN < Shorz max = 18in v/

Development Check (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.10)
My, _ (Oftk/ft)

oMy, = Ok = INF (ratio to represent excess reinforcement)

ve = 1.0 (uncoated hooked bars)

ye = 0.70 (based on side cover and extension cover)

v = 1.0 (no confining reinforcement)

A =10 (normal weight concrete)

i = [Mj dy = [(60000 psi) (1.0)(0.70) (1.0)} 0.63in) = 10.5in
50 A F'¢ 50 (1.0)+/2500 psi

8dp = 8(0.63in) = 5.0 (minimum limit, does not control)
|dh_prov =9in < gy = 10.5in X
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BENJAMIN THOMAS, P.E.
5IVE ENGINEERING

Cantilever

Wall (Garage)

Design Detail

Concrete f'c = 2500 psi
Rebar Fy = 60000 psi
Unit Weight = 150 Ib/ft®

#4 @ 12 in (S&T)
#4 @ 12in

ToeBars: #4 @ 12in
Footing S/T Bars: #4 @ 9 in

i
-
™
©
r o™ .
L LR
- 5
A0.92 ti oy
0.92 ft0,92 ft
R
[«2.5 ft-—=|
—— Check Summary
Ratio  Check Provided
----- Stability Checks -----
v~ 0.908 Sliding 1.65
v 0.865 Bearing Pressure 2000 psf
v 0.679 Bearing Eccentricity 3.39 in
----- Toe Checks ---—--
v’ 0.042 Shear 7.88 k/ft
v~ 0.089 Moment 7.66 ft-k/ft
v~ 0.090 Min Strain 0.0444
v~ 0.000 Min Steel 0.02 in?
v 0.751 Development 15.98 in
v 0.500 S&T Max Spacing  9in
v’ 0.972 S&T Min Rho 0.0019
----- Heel Checks -----
v’ 0.294 Shear 4.8 k/ft
v 0.258 Moment 2.5 ft-k/ft
----- Stem Checks -----
v 0.749 Moment 4.96 ft-k/ft
v~ 0.381 Shear 5.17 k/ft
v~ 0.000 Max Steel Infinite
v~ 0.000 Min Steel 0 in%in
v 0.933 Base Development 9 in
v 0.000 Horz Bar Rho 0.0000
v~ 0.667 Horz Bar Spacing  12in

Required

1.50
1730 psf
4.99 in

0.33 k/ft
0.68 ft-k/ft
0.0040
0in?

12in
18in
0.0018

1.41 k/ft
0.64 ft-k/ft

3.72 ft-k/ft
1.97 k/ft
0.0040

0 in%in
8.4in
0.0000
18in

Combination

0.6D + 1.0H
1.0D + 1.0H
1.0D + 1.0H

1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H

1.4D + 1.6H
1.4D + 1.6H

1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H
1.4D + 1.6H

— Criteria

Use basic criteria from common project settings
Building Code

Concrete Load Combs

Masonry Load Combs

Stability Load Combs

Apply Sds Factor to Seismic Combinations for Ev
Sds (from ASCE 7)

Restrained Against Sliding

Neglect Bearing At Heel

Use Vert. Comp. for OT

Use Vert. Comp. for Sliding

Use Vert. Comp. for Bearing

Use Surcharge for Sliding & OT

Use Surcharge for Bearing

Neglect Soil Over Toe

Neglect Backfill Wt. for Coulomb

Factor Soil Weight As Dead

Use Passive Force for OT

Assume Pressure To Top

Extend Backfill Pressure To Key Bottom
Use Toe Passive Pressure for Bearing
Required F.S. for OT

Required F.S. for Sliding

Has Different Safety Factors for Seismic
Allowable Bearing Pressure

Req'd Bearing Location

Wall Friction Angle

Friction Coefficent

Soil Reaction Modulus

No

IBC 2015

ASCE 7-10 (Streng...
ASCE 7-10 (ASD)
ASCE 7-10 (ASD)
Yes

0.59

2000 psf
Middle third
25°

0.35

172800 Ib/ft®

QuickRWall 5.0 (iesweb.com)

Designed By: bpt
Checked By: bpt

C:\Users\spiri\ben@5iveengin...\Restrained Retaining Wall.rwd

Page 1 of 16

Thursday 11/02/17 4:32 PM

09.03.2018

Page 123 of 154



BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

— Loads —— Load Combinations———
Loading Options/Assumptions
=» Passive pressure neglects top O ft of soil.
ASCE 7-10 (Strength)
i": 1.4D + 1.6H
f —un 1.4D + 0.9H
‘ T o X y= 100 Ib/ft3 1.2D + 1.6H
- 3 1.2D + 0.9H
= 1 1eFp = 40 Ib/ft 0.9D + 1.6H
= i s 0.9D + 0.9H
o [}
J; 5 l
0
3]
y =100 Ib/ft?
Yepp = 250 Ib/ft?
Strength Check Results Summary
Load Combination Stem Stem Stem Stem Stem Stem Heel
M-applied M-allow V-applied V-allow Min. Id Actual Id M-applied
(ft-k/ft) (ft-k/ft) (k/ft) (k/ft) (in) (in) (ft-k/ft)
1.4D + 1.6H 3.72 4.96 1.97 5.17 8.4 9 0.64
1.4D + 0.9H 2.09 4.96 1.1 5.17 8.4 9 0.64
1.2D + 1.6H 3.72 4.96 1.97 517 8.4 9 0.55
1.2D + 0.9H 2.09 4.96 1.1 5.17 8.4 9 0.55
0.9D + 1.6H 3.72 4.96 1.97 5.17 8.4 9 0.41
0.9D + 0.9H 2.09 4.96 1.1 5.17 8.4 9 0.41
Load Combination Heel Heel Heel Toe Toe Toe Toe
M-allow V-applied V-allow M-applied M-allow V-applied V-allow
(ft-k/ft) (kift) (kift) (ft-k/ft) (ft-k/ft) (kift) (kift)
1.4D + 1.6H 25 1.41 4.8 0.68 7.66 0.33 7.88
1.4D + 0.9H 25 1.41 4.8 0.68 7.66 0.33 7.88
1.2D + 1.6H 25 1.21 4.8 0.58 7.66 0.28 7.88
1.2D + 0.9H 25 1.21 4.8 0.58 7.66 0.28 7.88
0.9D + 1.6H 25 0.91 4.8 0.44 7.66 0.21 7.88
0.9D + 0.9H 25 0.91 4.8 0.44 7.66 0.21 7.88
Stability Check Results Summary
Load Combination Sliding Resisting Sliding Sliding SlidingBearing PressureBearing Pressurearing Eccentricityaring Eccentricity
Force Force F.S. F.S.Req'd F.S. Req'd Seis... Actual Allowable Actual Allowable
(Ibfin) (Ibfin) (psf) (psf) (in) (in)
1.0D + 1.0H 183.8 333.6 1.816 1.500 1.500 1730 2000 3.39 4.99
1.0D + 0.6H 110.3 230.2 2.088 1.500 1.500 1730 2000 3.39 4.99
0.6D + 1.0H 183.8 303.6 1.652 1.500 1.500 1038 2000 3.39 4.99
0.6D + 0.6H 110.3 200.2 1.816 1.500 1.500 1038 2000 3.39 4.99
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BENJAMIN THOMAS, P.E.

Cantilever Wall (Garage)
5IVE ENGINEERING

—— Backfill Pressure

T ] T
I I
© ©
T : 2 2 :
vy =100 Ib/ft* 183.8 Ib/in
‘ Yerp = 40 Ib/ft® l -420 psf l
o 0
I I
= «——150.4 Ib/in
N~
Lateral Earth Pressure -380 psf =
Equivalent Fluid Pressure
oh=H7uig = (10.5f) (40 1b/ft?) = 420 psf
Lateral Earth Pressure (stem only)
onh=Hyig = (9.5ft)(401b/ft?) = 380 psf
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

—— Passive Pressure
3
&= “_ . o
21 1125 psf £ 210.9 Ib/in ‘ o
y =100 Ib/ft?
YEFP = 250 Ib/ft®
Lateral Earth Pressure
Equivalent Fluid Pressure
oh=H7uig = @.5)(2501b/ft?) = 1125 psf
— Wall/Soil Weights
83.33 Ib/in 72.44 Ib/in
31, /in
8. /in
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

—— Bearing Pressure
e =73 9 in
0.97 ft
! 75.03 Ib/in
330.7
1730 psf .
214.4 Ib/in
Friction
F=pR = (0.350)(214.4 b /in) = 75.03Ib/in
—— Bearing Pressure Calculation
Contributing Forces

Vert Force ...offset Horz Force ...offset OT Moment
Backfill Pressure -0 Ib/in - 0 Ib/in - -0 in-Ib/ft
Footing Weight -31.21 Ib/in 1.251t 0 Ib/in - -5610.01 in-Ib/ft
Stem Weight -83.33 Ib/in 1.251t 0 Ib/in - -14980 in-Ib/ft
Key Weight -8.33 Ib/in 1.251t 0 Ib/in - -1498 in-Ib/ft
Backfill Weight -72.44 Ib/in 2.04 ft 0 Ib/in - -21270.55 in-Ib/ft
Soil over toe Weight -19.06 Ib/in 0.46 ft 0 Ib/in - -1255.84 in-Ib/ft
Stem Base Shear -0 Ib/in - -102.78 Ib/in 11t 14801 in-Ib/ft
Stem Base Moment 0 Ib/in - 0 Ib/in - 0 in-Ib/ft

-214.38 Ib/in -29813.4 in-Ib/ft

-298134inlb /ft _
214381/~ 097t
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stability Checks [1.0D + 1.0H]

—— Overturning Check —— Siding Check
Check not performed; wall has lateral support. Sliding Force(s)

Backfill pressure 183.8 Ib/in
Total: 183.8 Ib/in

Resisting Force(s)
Passive pressure @ toe 210.9 Ib/in
Friction 75.03 Ib/in
Lateral Support Reaction 47.63 Ib/in
Total: 333.6 Ib/in

RF 333.6Ib/in
FS. = SF = 18381b/in - 1.816 > 1.50 (OK)

— Bearing Capacity Check

Bearing pressure < allowable (1730 psf < 2000 psf) - OK
Bearing resultant eccentricity < allowable (3.39 in < 4.99 in) - OK

— W\all Top Displacement

Not calculated because this wall has a lateral restraint.
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stability Checks [0.6D + 1.0H]

—— Overturning Check —— Siding Check
Check not performed; wall has lateral support. Sliding Force(s)

Backfill pressure 183.8 Ib/in
Total: 183.8 Ib/in

Resisting Force(s)
Passive pressure @ toe 210.9 Ib/in
Friction 45.02 Ib/in
Lateral Support Reaction 47.63 Ib/in
Total: 303.6 Ib/in

RF 303.61b/in
FS. = SF = 18381b/in - 1.652 > 1.50 (OK)

— Bearing Capacity Check

Bearing pressure < allowable (1038 psf < 2000 psf) - OK
Bearing resultant eccentricity < allowable (3.39 in < 4.99 in) - OK

— W\all Top Displacement

Not calculated because this wall has a lateral restraint.
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Flexural Capacity

Moment 10

5 Offset (ft)

0 0.83 167 25 333 417 5
Moment (ft-k/ft)

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ O ft from base [Negative bending]

ac Asfy  _ (0in*/in) (60000 psi
0.85F', 0.85 (2500 psi)

oMy =0Asf, (d-a/2) = (0.90)(0in?/in) (60000 psi) [(1.75in)-(0in)/2] = O ftk/ft

= 0in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ O ft from base [Positive bending]

az Aty _ (0.02in?/in) (60000 psi)
0.85F 0.85 (2500 psi)

oMp =0 Asfy(d-a/2) = (0.90)(0.02in?/in) (60000 psi) [(5.75in) - (0.47 in)/ 2] = 4.96 ft-k / ft

= 047in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 8.8 ft from base [Positive bending]

ac Asfy, _ (0.02in?/in) (60000 psi)
0.85F', 0.85 (2500 psi)

OMn=0Asfy(d-a/2) = (0.90)(0.02in?/in) (60000 psi) [(5.75in) - (0.47 in)/ 2] = 4.96 ft-k / ft

= 0.47in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 10 ft from base [Negative bending]

a=_Asfy _ (0in*/in) (60000 psi)
0.85F'¢ 0.85 (2500 psi)

oMa=0Asf,(d-a/2) = (0.90)(0in?/in) (60000 psi) [(1.75in)- (0in)/ 2] = Oftk/ft

=0in

Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 10 ft from base [Positive bending]

ac Asfy,  _ (0in*/in) (60000 psi
0.85F', 0.85 (2500 psi)

oMp=0Asfy(d-a/2) = (0.90)(0in?/in) (60000 psi) [(5.75in)- (0in)/ 2] = Oftk/ft

= 0in
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Shear Capacity

Shear

- 10
9
8
7
6
5 Offset (ft)
4
3
2
1
6 7 2 0 2 7 8?
Shear (k/ft)
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ O ft from base [Positive shear]
A =1.0 (normal weight concrete)
Ve=2AFcd = 2(1.0)y2500 psi(5.75in) = 6.9 k/ft
oVp=0Ve = (0.750)(6.9k/ft) = 517 k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ O ft from base [Negative shear]
A =10 (normal weight concrete)
Ve=2xF'cd = 2(1.0)4/2500 psi (5.75in) = 6.9k/ft
oVn=0V, = (0.750) 6.9k /ft) = 517 k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ 10 ft from base [Positive shear]
A =1.0 (normal weight concrete)
Ve=2AFcd = 2(1.0)y2500 psi(5.75in) = 6.9 k/ft
Vn=0 Ve = (0.750) (6.9 k/ft) = 517 k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ 10 ft from base [Negative shear]
A =10 (normal weight concrete)
Ve=2xF'cd = 2(1.0)42500 psi (5.75in) = 6.9k/ft
oVn=0V, = (0.750) 6.9k /ft) = 517 k/ft
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Development/Lap Length Calculations

Main vertical stem bars (bottom end) - Development Length Calculation (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.3)

ve = 1.0 (uncoated hooked bars)

ye = 0.70 (based on side cover and extension cover)
yr = 1.0 (no confining reinforcement)

A =1.0 (normal weight concrete)

= [Mj o = [(eoooo psi) (1.0) (0.70) (1.0)} 050 = 84in
50 2 4F'¢

50 (1.0) 42500 psi

8dp = 8(0.5in) = 4.0 (minimum limit, does not control)

Main vertical stem bars (top end) - Development Length Calculation (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.3)

w = 1.0 (bars are not horizontal)
ve = 1.0 (bar not epoxy coated)
ys = 0.80 (bars are #6 or smaller)
A =10 (normal weight concrete)

s/2 = (12in)/2 = 6in
cover+d,/2 = (2in)+(0.5in)/2 = 2.25in
Ccp = 2.251in (lesser of half spacing, ctr to surface)
Ky = 0.0 (no transverse reinforcement)
cp+ Ky _ (2.251in) +(0.0)

dp 05 in)
Iﬁ[% f !(,2,[_55}5] o = [i (60000 psi) (1.0)(1.0](0.80]} 05in) = 144in

P 40(1.0) /2500 psi 25

= 4.50
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Toe Checks [1.4D + 1.6H]

—— Toe Unfactored Loads
Controlling Moment

Note: Design toe moment is not limited to stem moment because stem base is pinned
Mioe = 0.68 ft-k / ft

Unfactored Loads

Flexuri theck (A((;Io?;l.B;Jl.z.l ;_[3630101 7.55.2.1 »22.3, »22.2, 7.5.1.1a) 250-250 psf (Soil)
__Asfy _ (0.02in?/in psi) _ . 3
a=g58s 2N 0.85 (2500 psi) 0.47 in 150 psf (Self-wt)
oMy =0 Asfy(d-a/2) = (0.90)(0.02in?/in) (60000 psi) [(8.75 in) - (0.47 in)/ 2] = 7.66 ft-k/ft
oMp = 7.66ftk/ft > M, = 0.68ftk/ft v

=12 in—»|

FYYYYYYY

Shear Check (ACI 318-14 13.3.2.1, 7.5.3.1, »22.5.1, »22.5.5, 7.5.1.1b)
i 1730 psf 1217 psf
A =1.0 (normal weight concrete)

Ve =22Fed = 2(1.0)/2500 psi (8.75in) = 10.5k / ft Toe Factored Load
oVp=0Ve = (0.750)(10.5k/f) = 7.88 k/ft Oe -actored Loads
oVy = 7.88k/ft > V, = 033k/ft vV 1.4D + 1.6H

Minimum Strain Check (ACI 318-14 13.3.2.1, 7.3.3.1)
B4 = 0.850 (F'c <4000 psi)

a= Asfy  _ (0.02in?/in) (60090 psi) _ 047 in 350-350 psf (Soil) Mk/ft

0.85F'c 0.85 (2500 psi) 210 psf (Self-wt) (A

d

al B1

g = 0.0444 >

g = 0.003 [ - 1] = 0.003 L (8.75in)

0.47in)/(0.850)
0004 Vv

Minimum Steel Check (ACI 318-14 13.3.2.1, 9.6.1) 2422 psf
oMy = 766 ftk/ft > (4/3)M, = [4/3](0.68 ftk/f) = 0.91ftk/ft AT
Check is waived per ACI 9.6.1.3 \/

1 } = 0.0444

}+—12 in—»|

1704 psf

Shrinkage and Temperature Steel (ACI 318-14 13.2.8.1, 7.6.4.1, 24.4.3.2, 24.4.3.3)

~Ast _ (02in*/in)
PST prov = Yser = (12in) (9in)

_Ast . (02in/in)
PST_prov = tsgr =~ {121in) (9 in)

0.0018 (60000) _ 0.0018 (60000)
fy (60000 psi)

psT_min = 0.0018
pST prov = 0.0019 > ps7 min = 00018 v/
18 inch limit governs

= 0.0019

= 0.0019

= 0.0018

SST_max = 18in
SsT = 9in < ST max = 18in Vv
Development Check (ACI 318-14 13.2.8.1, 25.4.2.3, 25.4.10)

M (0.68 ft-k / ft) . .
My - MOOTRITL
oMy, 766 kT 0.0886 (ratio to represent excess reinforcement)

w = 1.0 (12 inches or less cast below - 3.00 inches)
ve = 1.0 (bar not epoxy coated)

ys = 0.80 (bars are #6 or smaller)

A =10 (normal weight concrete)

s/2 = (12in)/2 = 6in

cover+d,/2 = (3in)+(0.5in)/2 = 3.25in

cp = 3.25in (lesser of half spacing, ctr to surface)

Ky = 0.0 (no transverse reinforcement)

cp+ Ky _ (3.251in) +(0.0)

dp (0.5in)
|d=[%#m2”_e5”sj dy = [‘% (60000 psi) .(1'0)(12'_05) (o.eo)} 05in) = 14.4in
rF'e (1.0)4/2500 psi
Factoring I by the excess reinforcement ratio (0.0886) per 25.4.10: Iq = 1.28 in
12 inch minimum controls
lg prov = 15.98in > g = 12in v/

= 6.50
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Heel Checks [1.4D + 1.6H]

Controlling Moment
Note: Design heel moment is not limited to stem moment because stem base is pinned

Mheel = 0.64 ft'k/ft

Shear Check (ACI 318-14 13.3.2.1, 7.5.3.1, »22.5.1, »22.5.5, 7.5.1.1b)
A =1.0 (normal weight concrete)

Unreinforced, use plain concrete provisions: ACI 14.5.5
Note: Effective thickness reduced by 2 inches for concrete cast on soil (ACI 22.4.8)

Vn=%k F'eh = %(1.0)«/2500psi(10in) = 8k/ft

OVn=¢ Vo = (0.60)(8k/ft) = 4.8k/ft
oVp = 48K/ft > V, = 141kift vV

Flexure Check (ACI 318-14 13.3.2.1, 7.5.2.1, »22.3, »22.2, 7.5.1.1a)
Unreinforced, use plain concrete provisions: ACI 14.5.2
Note: Effective thickness reduced by 2 inches for concrete cast on soil (ACI 22.4.8)
M, =5 M/Fi'C Sm = 5(1.0)42500 psi (200 in®/ ft) = 4.17 ft-k / ft (as limited by tension)
Mp =0.85F'c Sy, = 0.85(2500 psi) (200 in®/ft) = 35.42 ft-k / ft (as limited by compression)
Tension controls
oM, =0 M, = (0.60)(4.17 ft-k/ft) = 2.5ft-k/ft
oM, = 25ftk/ft > My = 0.64 ft-k/ft v

—— Heel Unfactored Loads

Unfactored Loads

950-950 psf (Soil weight)
150 psf (Concrete self-wt)

%

[t Z)—»|

(neglect bearing pressure)

—— Heel Factored Loads

1.4D + 1.6H

1330-1330 psf (Soil weight)
210 psf (Concrete self-wt)

[t Z)—»|

1.4

(neglect bearing pressure)
k/ft
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Forces [1.4D + 1.6H]

—— SemInternal Forces —— SemInternal Forces —— SemInternal Forces
1 Moment 1 Shear
0.91 k/ft >
8.75 8.75
7.5 7.5
6.25 6.25
5 5
3.75 3.75
2.5 2.5
1.25 1.25
1.97 kit \ -608 psf
1 2 3 4 =1 0.25 05 1.25 2
Moment (ft-k/ft) Shear (k/ft)
-0 ft'k/ft

—— Sem Joint Force Transfer

Location Force
@ stem base 1.97 kit

—— SemInternal Forces

-608 psf
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Moment Checks [1.4D + 1.6H]

5 Offset (ft)

0 0.83 1.67 25 333 417 5
Moment (ft-k/ft)

Check (ACI 318-14 11.5.5.1b) @ 4.14 ft from base [Positive bending
oM, = 496 ftk/ft > My = 3.72ftk/ft v

Check (ACI 318-14 11.5.5.1b) @ 8.8 ft from base [Positive bending]
oM, = 496 ftk/ft > My = 1.1ftk/ft v

Check (ACI 318-14 11.5.5.1b) @ 8.89 ft from base [Positive bending]
oMp = 46fk/ft > My = 1.01fk/ft v
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Shear Checks [1.4D + 1.6H]

- Shear 10
9
8
7
6
5 Offset (ft)
4
3
2
1
6 4 =2 0 2 ) 6?
Shear (k/ft)
Shear Check (ACI 318-14 11.5.5.1c) @ O ft from base [Positive shear]
oVy = 5ATK/ft = V, = 1.97k/ft v
Shear Check (ACI 318-14 11.5.5.1c) @ 9.6 ft from base [Negative shear]
oVy = 5ATK/ft 2 V= 091k/ft v
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BENJAMIN THOMAS, PE. Cantilever Wall (Garage)
5IVE ENGINEERING

Stem Miscellaneous Checks [1.4D + 1.6H]

Minimum Steel Check (ACI 318-14 9.6.1) @ O ft from base [Stem in negative flexure]
oM, = Oftk/ft > (4/3)My = [4/3](0ftk/ft) = Oft-k/ft
Check is waived per ACI 9613 v/

Minimum Steel Check (ACI 318-14 9.6.1) @ 10 ft from base [Stem in negative flexure]
oM, = Oftk/ft > (4/3)My = [4/3](0ft-k/ft) = Oft-k/ft
Check is waived per ACI 9.6.1.3 \/

Maximum Steel Check (ACI 318-14 9.3.3.1) @ O ft from base [Stem in negative flexure]
B4 = 0.850 (F'c <4000 psi)

Asf, _ (0in?/in) (60000 psi)
0.85 (2500 psi)

a= = 0in

“0.85F,

) d _ (1.75in) -
gt-o.oos[a/m-ﬂ = 0-003[m'1} = INF

g = INF > 0004 v

Maximum Steel Check (ACI 318-14 9.3.3.1) @ 10 ft from base [Stem in negative flexure]

By = 0.850 (F'c < 4000 psi)
a= Asfy _ (0in*/in)(60000 psi) _ (i1
0.85F'¢ 0.85 (2500 psi)
_ d _ (1.75in) } _
g = 0.003 [a B 1] = 0.003 [(0 i) 710.850) 1] = INF

e = INF > 0004 v

Wall Horizontal Steel (ACI 318-14 11.6.1, 11.7.3)

o= Ashorz/Shorz - (02101 (12in) _ ) 0
t (8in)
pt_min = 0.0020 (bars No. 5 or less, not less than 60 ksi)

pt = 00021 > ppmin = 00020 v/
3h =3(8in) = 24in

18 inch limit governs

Shorz = 12iN < Shorz max = 18in v/

Development Check (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.10)
My, _ (Oftk/ft)

oMy, = Ok = INF (ratio to represent excess reinforcement)

ve = 1.0 (uncoated hooked bars)

ye = 0.70 (based on side cover and extension cover)

v = 1.0 (no confining reinforcement)

A =10 (normal weight concrete)

i = [Mj dy = [(60000 psi) (1.0)(0.70) (1.0)} 05in) = 84in
50 A F'¢ 50 (1.0)+/2500 psi

8dp = 8(0.5in) = 4.0 (minimum limit, does not control)
lah prov = 9in = I = 84in vV
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BENJAMIN THOMAS, P.E.
5IVE ENGINEERING

16032 (Burton Solitude Spec Home - Think)

Design Detail

11.33 ft
10.33 ft:

¥ ~—

Concrete f'c = 2500 psi
Rebar Fy = 60000 psi
Unit Weight = 150 Ib/ft®

#5 @ 12 in (S&T)
#5@ 121in

ToeBars: #4 @ 12in
Footing S/T Bars: #4 @ 9 in

ATt 147 ft
3 ft—
—— Check Summary
Ratio  Check Provided Required Combination
----- Stability Checks -----
v 0.708 Bearing Pressure 2000 psf 1416 psf 1.0D + 1.0H
v 0.580 Bearing Eccentricity 3.48 in 6in 1.0D + 1.0H
----- Toe Checks ---—--
v~ 0.090 Shear 7.88 k/ft 0.71 k/ft 1.4D + 1.6H
v’ 0.136 Moment 7.66 ft-k/ft 1.04 ft-k/ft 1.4D + 1.6H
v~ 0.090 Min Strain 0.0444 0.0040 1.4D + 1.6H
v~ 0.000 Min Steel 0.02 in? 0in? 1.4D + 1.6H
v 0.632 Development 18.99 in 12in 1.4D + 1.6H
v 0.500 S&T Max Spacing  9in 18in 1.4D + 1.6H
v’ 0.972 S&T Min Rho 0.0019 0.0018 1.4D + 1.6H
----- Heel Checks -----
v 0.391 Shear 4.8 k/ft 1.88 k/ft 1.4D + 1.6H
v 0.439 Moment 2.5 ft-k/ft 1.1 ft-k/ft 1.4D +1.6H
----- Stem Checks -----
v 0.761 Moment 7.43 ft-k/ft 5.65 ft-k/ft 1.4D +1.6H
v 0.567 Shear 5.12 k/ft 2.9 k/ft 1.4D + 1.6H
v 0.000 Max Steel Infinite 0.0040 1.4D + 1.6H
v 0.000 Min Steel 0 in%in 0 in%in 1.4D + 1.6H
¥ 1.167 Base Development 9in 10.51in 1.4D + 1.6H
v~ 0.000 Horz Bar Rho 0.0000 0.0000 1.4D + 1.6H
v 0.667 Horz Bar Spacing 12in 18 in 1.4D + 1.6H

— Criteria

Use basic criteria from common project settings
Building Code

Concrete Load Combs

Masonry Load Combs

Stability Load Combs

Apply Sds Factor to Seismic Combinations for Ev
Sds (from ASCE 7)

Restrained Against Sliding

Neglect Bearing At Heel

Use Vert. Comp. for OT

Use Vert. Comp. for Sliding

Use Vert. Comp. for Bearing

Use Surcharge for Sliding & OT

Use Surcharge for Bearing

Neglect Soil Over Toe

Neglect Backfill Wt. for Coulomb

Factor Soil Weight As Dead

Use Passive Force for OT

Assume Pressure To Top

Extend Backfill Pressure To Key Bottom
Use Toe Passive Pressure for Bearing
Required F.S. for OT

Required F.S. for Sliding

Has Different Safety Factors for Seismic
Allowable Bearing Pressure

Req'd Bearing Location

Wall Friction Angle

Friction Coefficent

Soil Reaction Modulus

No

IBC 2015

ASCE 7-10 (Streng...
ASCE 7-10 (ASD)
ASCE 7-10 (ASD)
Yes

0.59

Yes

Yes

No

No

Yes

Yes

Yes

No

No

2000 psf
Middle third
25°

0.35

172800 Ib/ft®
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

—— Loads —— Load Combinations——————
Loading Options/Assumptions
=» Passive pressure neglects top O ft of soil.
ASCE 7-10 (Strength)
= 1.4D + 1.6H
im_ -15° 1.4D + 0.9H
° ¥= 100 Ib/f 1.20 + 1.6H
— 3 . .
verp = 55 Ib/ft 0.9D + 1.6H
& & 0.9D + 0.9H
P} [t}
@ o
=
X
3
4= ¢=100 Ib/ft2
YEFP = 250 Ib/ft?
Strength Check Results Summary
Load Combination Stem Stem Stem Stem Stem Stem Heel
M-applied M-allow V-applied V-allow Min. Id Actual Id M-applied
(ft-kift) (ft-kift) (kift) (kift) (in) (in) (ft-k/ft)
1.4D + 1.6H 5.65 7.43 29 5.12 10.5 9 1.1
1.4D + 0.9H 3.18 7.43 1.63 5.12 10.5 9 1.1
1.2D + 1.6H 5.65 7.43 29 5.12 10.5 9 0.94
1.2D + 0.9H 3.18 7.43 1.63 5.12 10.5 9 0.94
0.9D + 1.6H 5.65 7.43 29 5.12 10.5 9 0.71
0.9D + 0.9H 3.18 7.43 1.63 5.12 10.5 9 0.71
Load Combination Heel Heel Heel Toe Toe Toe Toe
M-allow V-applied V-allow M-applied M-allow V-applied V-allow
(ft-kift) (kift) (kift) (ft-kift) (ft-kift) (kift) (kift)
1.4D + 1.6H 2.5 1.88 4.8 1.04 7.66 0.71 7.88
1.4D + 0.9H 2.5 1.88 4.8 1.04 7.66 0.71 7.88
1.2D + 1.6H 2.5 1.61 4.8 0.9 7.66 0.61 7.88
1.2D + 0.9H 2.5 1.61 4.8 0.9 7.66 0.61 7.88
0.9D + 1.6H 2.5 1.21 4.8 0.67 7.66 0.45 7.88
0.9D + 0.9H 2.5 1.21 4.8 0.67 7.66 0.45 7.88
Stability Check Results Summary
Load Combination Sliding Resisting Sliding Sliding SlidingBearing PressureBearing Pressurearing Eccentricityaring Eccentricity
Force Force F.S. F.S.Req'd F.S. Req'd Seis... Actual Allowable Actual Allowable
(Ibfin) (Ibfin) (psf) (psf) (in) (in)
1.0D + 1.0H 284.5 167 0.587 1.500 1.500 1416 2000 3.48 6
1.0D + 0.6H 170.7 131.5 0.770 1.500 1.500 1416 2000 3.48 6
0.6D + 1.0H 284.5 135.7 0.477 1.500 1.500 849.3 2000 3.48 6
0.6D + 0.6H 170.7 100.2 0.587 1.500 1.500 849.3 2000 3.48 6
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)

5IVE ENGINEERING
[ :] \ -612.83 psf
<—221.4 Ib/in
Lateral Earth Pressure -540.65 psf q
Equivalent Fluid Pressure

oh=Hyuig = (11.147)(551b/ft5) = 612.8 psf

—— Backfill Pressure

N

vy =100 Ib/ft® [«—284.5 Ib/in

YEFP = 55 Ib/ft®

fe——11.14 ft—»

fJe——11.14 ft—»]
‘ Hn ft)
[

J«——10.83 ft

FZSf%

Lateral Earth Pressure (stem only)
oh=Hyuid = (9.83ft)(551b/ft?) = 540.6 psf
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

—— Passive Pressure

332.5 psf

X
ey =100 Ib/fte ‘
YEFP = 250 Ib/ft®

33 ft
1.33 ft

1

Lateral Earth Pressure
Equivalent Fluid Pressure
onh=Hyuig = (1.331t) (250 b/ ft?) = 332.5 psf

18.43 Ibfi

¥vvo

— Wall/Soil Weights

1.52 Ib/in

95,51 Ib/in
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

—— Bearing Pressure
e=348in
1.21/ft
78.33 Ib/in
375.7 psf
1416 psf )
223.8 Ib/in
Friction
F=uR = (0.350)(223.81b/in) = 78.33Ib/in
—— Bearing Pressure Calculation
Contributing Forces
Vert Force ...offset Horz Force ...offset OT Moment
Backfill Pressure -0 Ib/in - 0 Ib/in - -0 in-Ib/ft
Footing Weight -37.48 Ib/in 1.5ft 0 Ib/in - -8092.8 in-Ib/ft
Stem Weight -86.08 Ib/in 1.5t 0 Ib/in - -18585.74 in-Ib/ft
Backfill Weight -95.51 Ib/in 242 ft 0 Ib/in - -33225.41 in-Ib/ft
Backfill Weight -1.52 Ib/in 2.61ft 0 Ib/in - -570.48 in-Ib/ft
Soil over toe Weight -3.21 Ib/in 0.58 ft 0 Ib/in - -269.19 in-Ib/ft
Stem Base Shear -0 Ib/in - -151.2 Ib/in 1ft 21773 in-Ib/ft
Stem Base Moment 0 Ib/in - 0 Ib/in - 0 in-Ib/ft
-223.81 Ib/in -38970.78 in-Ib/ft
-38970.78 in-Ib / ft _
-223.811b/in = t2tt
Note: Bearing resultant used for friction calcs is 223.8 Ib/in - reduced per user options (for sliding check).
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Stability Checks [1.0D + 1.0H]
—— Overturning Check Siding Check

Check not performed; wall has lateral support. Check not performed; restrained against sliding.

—— Bearing Capacity Check

Bearing pressure < allowable (1416 psf < 2000 psf) - OK
Bearing resultant eccentricity < allowable (3.48 in < 6 in) - OK

— \\all Top Displacement

Not calculated because this wall has a lateral restraint.
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Stem Flexural Capacity

Moment

- — 10.33
"‘*"———‘7,,‘,,,,,\7\%‘%‘%‘% 9.3
8.26
7.23
6.2
5.17 Offset (ft)
4.13
3.1
2.07
1.03
0 133 267 7 533 667 g°
Moment (ft-k/ft)
Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ O ft from base [Negative bending]
a= Asfy _ (0in?/in)(60000 psi) _ 0in
0.85 F'¢ 0.85 (2500 psi)
oMy = ¢ As fy (d-a/2) = (0.90)(0in?/in) (60000 psi)[(1.69in)-(0in)/2] = Oft-k/ft
Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ O ft from base [Positive bending]
_ Agf,  _ (0.03in?/in) (60000 psi) _ .
a=085F, 0.85 (2500 psi) = 073in
oMp =0 Asfy(d-a/2) = (0.90)(0.03in?/in) (60000 psi) [(5.69 in) - (0.73in) /2] = 7.43 ft-k/ft
Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 8.83 ft from base [Positive bending]
_ _Aqf, _ (0.03in2/in) (60000 psi) _ .
a=085F, - 085(2500ps)  _ O-73in
oMy = ¢ As fy (d-a/2) = (0.90)(0.03in?/in) (60000 psi)[(5.69in) - (0.73in) /2] = 7.43 ft-k/ft
Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 10.33 ft from base [Negative bending]
a= Asfy _ (0in*/in)(60000 psi) _ (i1
0.85F'¢ 0.85 (2500 psi)
oMp=0Asfy(d-a/2) = (0.90)(0in?/in) (60000 psi)[(1.69in)-(0in)/2] = O ftk/ft
Capacity (ACI 318-14 11.5.2.2, »22.3, »22.2) @ 10.33 ft from base [Positive bending]
a= Asfy _ (0in?/in)(60000 psi) _ 0in
0.85 F'¢ 0.85 (2500 psi)
oMy = ¢ As fy (d-a/2) = (0.90)(0in?/in) (60000 psi)[(5.69in)-(0in)/2] = Oft-k/ft
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Stem Shear Capacity

Shear

- 10.33
9.3
8.26
7.23
6.2
5.17 Offset (ft)
4.13
3.1
2.07
1.03
6 4 2 0 2 4 6?
Shear (k/ft)
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ O ft from base [Positive shear]
A =1.0 (normal weight concrete)
Ve=2AFcd = 2(1.0)y2500 psi(5.69in) = 6.82k/ft
oVp=0Vc = (0.750)(6.82k/ft) = 5.12k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ O ft from base [Negative shear]
A =10 (normal weight concrete)
Ve=2aF'cd = 2(1.0)4/2500 psi (5.69in) = 6.82k/ft
oVan=0V, = (0.750)(6.82k/ft) = 5.12k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ 10.33 ft from base [Positive shear]
A =1.0 (normal weight concrete)
Ve=2AFcd = 2(1.0)y2500 psi(5.69in) = 6.82k/ft
oVn=0¢Vc = (0.750)(6.82k/ft) = 5.12k/ft
Shear Capacity (ACI 318-14 11.5.5.1, 22.5.1.1, 22.5.5.1) @ 10.33 ft from base [Negative shear]
A =10 (normal weight concrete)
Ve=2aF'cd = 2(1.0)4/2500 psi (5.69in) = 6.82k/ft
oVan=0V, = (0.750)(6.82k /ft) = 5.12k/ft
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Stem Development/Lap Length Calculations

Main vertical stem bars (bottom end) - Development Length Calculation (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.3)

ve = 1.0 (uncoated hooked bars)

ye = 0.70 (based on side cover and extension cover)
yr = 1.0 (no confining reinforcement)

A =1.0 (normal weight concrete)

= [Mj 4 = [(eoooo psi) (1.0) (0.70) (1.0)} 0,631 = 105in
50 2 4F'¢

50 (1.0) 42500 psi

8dp = 8(0.63in) = 5.0 (minimum limit, does not control)

Main vertical stem bars (top end) - Development Length Calculation (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.3)

w = 1.0 (bars are not horizontal)
ve = 1.0 (bar not epoxy coated)
ys = 0.80 (bars are #6 or smaller)
A =10 (normal weight concrete)

s/2 = (12in)/2 = 6in
cover+d,/2 = (2in)+(0.63in)/2 = 2.31in
cp = 2.31in (lesser of half spacing, ctr to surface)
Ky = 0.0 (no transverse reinforcement)
cp+ Ky _ (2.311in) +(0.0)

db (0.63in)
Id%%#ﬂ%%kj o = [i (60000 psi) (1.0)(1.0](0.80]} (0631 = 18in

P 40(1.0) /2500 psi 25

= 3.70
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BENJAMIN THOMAS, P.E.

16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Toe Checks [1.4D + 1.6H]

Controlling Moment
Note: Design toe moment is not limited to stem moment because stem base is pinned
Mige = 1.04 ft-k / ft

Elexure Check (ACI 318-14 13.3.2.1, 7.5.2.1, »22.3, »22.2, 7.5.1.1a)

az Aty _ (0.02in?/in) (60000 psi)
0.85F 0.85 (2500 psi)

oMp=0Asfy(d-a/2) = (0.90)(0.02in?/in) (60000 psi)[(8.75in) - (0.47 in)/ 2] = 7.66 ft-k /ft
oMp = 7.66ftk/ft > My = 1.04ftk/ft v

= 047in

Shear Check (ACI 318-14 13.3.2.1, 7.5.3.1, »22.5.1, »22.5.5, 7.5.1.1b)
A =1.0 (normal weight concrete)

Ve=21yF'cd = 2(1.0)42500 psi (8.75in) = 10.5k/ft
Vn=0 Ve = (0.750)(10.5k/ft) = 7.88k/ft
oVy = 7.88k/ft > V, = 071k/ft Vv

Minimum Strain Check (ACI 318-14 13.3.2.1, 7.3.3.1)

By = 0.850 (F'; < 4000 psi)
__Adf, _ (0.02in?/in) (60000 psi) _ .
a=085F, - 085(2500ps) - 0A47in
- d _ (8.75in) ] _
e = 0.003 [a/m -1] = 0.003 [7(0_47 o 7(0.850)" 1| = 0:0444
g = 00444 > 0004 Vv

Minimum Steel Check (ACI 318-14 13.3.2.1, 9.6.1)
oM, = 7.66ftk/ft > (4/3)My = [4/3](1.04ft-k/ft) = 1.39ft-k/ft
Check is waived per ACI 9.6.1.3 \/

Shrinkage and Temperature Steel (ACI 318-14 13.2.8.1, 7.6.4.1, 24.4.3.2, 24.4.3.3)

Ast _ (0.2in?/in) _
tssr - (12im{@in) - 00019

_Ast _ (0.2in?/in)

PST_prov =

PST_prov = {sor = (2im(@in) - 20019
0.0018 (60000) _ 0.0018 (60000) _
f, = (60000 psi) - 0:0018

psT_min = 0.0018
pST prov = 0.0019 > ps7 min = 00018 v/

18 inch limit governs

SST_max = 18in

SsT = 9in < ST max = 18in Vv

Development Check (ACI 318-14 13.2.8.1, 25.4.2.3, 25.4.10)
My _ (1.04 ft-k /ft)

oMy, = 76K/ = 0.1363 (ratio to represent excess reinforcement)
w = 1.0 (12 inches or less cast below - 3.00 inches)

ve = 1.0 (bar not epoxy coated)

ys = 0.80 (bars are #6 or smaller)

A =10 (normal weight concrete)

s/2 = (12in)/2 = 6in
cover+d,/2 = (3in)+(0.5in)/2 = 3.25in
e = 3.25in
Ky = 0.0 (no transverse reinforcement)
cp+ Ky _ (3.251in) +(0.0)

dp (0.5in)
|d=[% f !(,2”_55!5] dy = [i (60000 psi) (1.0)[1.0)(0.80)} 05in) = 14.4in

2P 40 (1,0) /2500 psi 25

Factoring I by the excess reinforcement ratio (0.1363) per 25.4.10: lg = 1.96 in

(lesser of half spacing, ctr to surface)

= 6.50

12 inch minimum controls
g prov = 18.99in > g = 12in v/

—— Toe Unfactored Loads

Unfactored Loads

33-33 psf (Soil)

150 psf (Self-wt)
L
~ >
k3
1416 psf 1011 psf
—— Toe Factored Loads
1.4D + 1.6H
46.2-46.2 psf (Soil) 99 kit
210 psf (Self-wt) ¥
f
S ! <
23

IYYYYVYYY)

1416 psf
1982 psf—12
1085 5"
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Heel Checks [1.4D + 1.6H]

—— Heel Unfactored Loads

Controlling Moment Unfactored Loads
Note: Design heel moment is not limited to stem moment because stem base is pinned

Mheel = 1.1ft-k/ft
Y 0-31.24 psf (Soil weight)
Shear Check (ACI 318-14 13.3.2.1, 7.5.3.1, »22.5.1, »22.5.5, 7.5.1.1b) 983 psf (Soil weight)

A =1.0 (normal weight concrete) 150 psf (Concrete self-wt)
Unreinforced, use plain concrete provisions: ACI 14.5.5 I
Note: Effective thickness reduced by 2 inches for concrete cast on soil (ACI 22.4.8) ~ ;’

4. o 4 L s
Vn=32(Fch = 3(1.0)42500 psi (10in) = 8k/ft (neglect bearing pressure)

Vn=0¢V, = (0.60)(8k/ft) = 48k/ft
oVn = 48k/ft > V, = 188k/ft v

Elexure Check (ACI 318-14 13.3.2.1, 7.5.2.1, »22.3, »22.2, 7.5.1.1a) Heel Factored Loads

Unreinforced, use plain concrete provisions: ACI 14.5.2 1.4D +1.6H

Note: Effective thickness reduced by 2 inches for concrete cast on soil (ACI 22.4.8)

M, =5 M/Fi'C Sm = 5(1.0)42500 psi (200 in®/ ft) = 4.17 ft-k / ft (as limited by tension) Y 0-43.74 psf (Soil weight)
Mp =0.85F'c Sy, = 0.85(2500 psi) (200 in®/ft) = 35.42 ft-k / ft (as limited by compression) ‘ 1376 psf (Soil weight)
Tension controls 210 psf (Concrete self-wt)

oMn=0M, = (0.60)(4.17 ft-k /ft) = 2.5ftk/ft
oM, = 25ftk/ft > My = 1Aftk/ft v

fur Z)—»|

‘(neglect bearing pressure)
1.88 k/ft
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BENJAMIN THOMAS, P.E.
5IVE ENGINEERING

16032 (Burton Solitude Spec Home - Think)

Stem Forces [1.4D + 1.6H]

—— SemInternal Forces

1.35 k/ft >

\ -865.04 psf

2.9 k/ft

-0 ftk/ft

10.33,

—— SemInternal Forces

Moment

9.04

7.75

6.46

5.17

3.87]

2.58

1.5 3 4.5 6
Moment (ft-k/ft)

10.33,

—— SemInternal Forces

Shear

9.04

7.75

6.46

5.17

3.87]

2.58

-0.75

0.5 1.75 3
Shear (k/ft)

—— Sem Joint Force Transfer

Location
@ stem base

Force
2.9 k/ft

—— SemInternal Forces

-865.04 psf
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Stem Moment Checks [1.4D + 1.6H]

— —

10.33

S 93
8.26

7.23

6.2

5.17 Offset (ft)
413

3.1

2,07

1.03

0 133 267 4 533 667 8°

Moment (ft-k/ft)

Check (ACI 318-14 11.5.5.1b) @ 4.28 ft from base [Positive bending
oM, = 7.43ftk/ft > My = 5.65ftk/ft v

Check (ACI 318-14 11.5.5.1b) @ 8.83 ft from base [Positive bending]
oM, = 743 ftk/ft > My = 1.96 ftk/ft v

Check (ACI 318-14 11.5.5.1b) @ 8.87 ft from base [Positive bending]
oM, = 7.23ftk/ft > My = 1.96 ft-k/ft v
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Stem Shear Checks [1.4D + 1.6H]

- Shear 10.33
9.3
8.26
7.23
6.2
5.17 Offset (ft)
413
3.1
2.07
1.03
6 4 2 0 2 4 6?
Shear (k/ft)
Shear Check (ACI 318-14 11.5.5.1c) @ O ft from base [Positive shear]
oV = 5.12k/ft = Vy = 29k/ft V'
Shear Check (ACI 318-14 11.5.5.1c) @ 9.91 ft from base [Negative shear]
oV = 512k/ft > V, = 1.35k/ft Vv
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BENJAMIN THOMAS, P.E. 16032 (Burton Solitude Spec Home - Think)
5IVE ENGINEERING

Stem Miscellaneous Checks [1.4D + 1.6H]

Minimum Steel Check (ACI 318-14 9.6.1) @ O ft from base [Stem in negative flexure]
oM, = Oftk/ft > (4/3)My = [4/3](0ftk/ft) = Oft-k/ft
Check is waived per ACI 9613 v/

Minimum Steel Check (ACI 318-14 9.6.1) @ 10.33 ft from base [Stem in negative flexure]
oM, = Oftk/ft > (4/3)My = [4/3](0ft-k/ft) = Oft-k/ft
Check is waived per ACI 9.6.1.3 \/

Maximum Steel Check (ACI 318-14 9.3.3.1) @ O ft from base [Stem in negative flexure]

By = 0.850 (F'; < 4000 psi)
ac Asfy _ (0in?/in) (60000 psi) _ o,
0.85F', 0.85 (2500 psi)

) d _ (1.69 in) -
gt-o.oos[a/m-ﬂ = 0-003[m'1} = INF

g = INF > 0004 v

Maximum Steel Check (ACI 318-14 9.3.3.1) @ 10.33 ft from base [Stem in negative flexure]

By = 0.850 (F'c < 4000 psi)
a= Asfy _ (0in*/in)(60000 psi) _ (i1
0.85F'¢ 0.85 (2500 psi)
_ d _ (1.69in) } _
g = 0.003 [a B 1] = 0.003 [(0 in)/(0.850) 1] = INF

e = INF > 0004 v

Wall Horizontal Steel (ACI 318-14 11.6.1, 11.7.3)

o= Ashorz/Shorz (031071 (12in) _ 030
t (8in)
pt_min = 0.0020 (bars No. 5 or less, not less than 60 ksi)

pt = 00032 > pppmn = 00020 v
3h =3(8in) = 24in
18 inch limit governs

Shorz = 12iN < Shorz max = 18in v/

Development Check (ACI 318-14 11.7.1.2, 25.4.2.3, 25.4.10)
My, _ (Oftk/ft)

oMy, = Ok = INF (ratio to represent excess reinforcement)

ve = 1.0 (uncoated hooked bars)

ye = 0.70 (based on side cover and extension cover)

v = 1.0 (no confining reinforcement)

A =10 (normal weight concrete)

i = [Mj dy = [(60000 psi) (1.0)(0.70) (1.0)} 0.63in) = 10.5in
50 A F'¢ 50 (1.0)+/2500 psi

8dp = 8(0.63in) = 5.0 (minimum limit, does not control)
|dh_prov =9in < gy = 10.5in X
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5ive
EMNGINEERING

Isolated Footing Design
Based on ASCE 7-10 & IBC 2015

Allowable Soil Bearing = 1500  Psf
Mark Width Length Depth Bar Size Axial # of Bars
FS20 2 2 1 4 6.00 3
FS26 2.5 2.5 1 4 9.38 4
FS30 3 3 1 4 13.50 5
FS36 3.5 3.5 1 4 18.38 6
FS40 4 4 1 4 24.00 6
FS46 4.5 4.5 1 4 30.38 7
FS50 5 5 1 4 37.50 8
FS56 5.5 5.5 1 4 45.38 9
FS60 6 6 1 4 54.00 9
FS66 6.5 6.5 1 4 63.38 10
FS70 7 7 1 4 73.50 11
FS76 7.5 7.5 1 4 84.38 12
FS80 8 8 1 4 96.00 12
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