
PDG Domus Manufacturing LLC

Support Document

April 11, 2006
PDG Domus 060323-1

 



CONTENTS

1. Ashland Chemical Modar Modified Acrylic Resin — Architectural Applications and
General product brochures

2. Modar 814 Resin — Class 1 Formula Tech sheet: ASTM E-84 Tunnel Test, ASTM E-
162 Radiant Panel Test, ASTM E-662 NBS Smoke Chamber, University of
Pittsburgh Rodent Toxicity Test, UL 94 Vertical Burn, ASTM D-2863 Oxygen Index
and other technical data.  Modar 814A Resin — Class 1 Formula Tech sheet: ASTM
E-84 Tunnel Test, ASTM E-162 Radiant Panel Test, ASTM E-662 NBS Smoke
Chamber, BBS 7239 Toxic Gas Analysis, UL 94 Vertical Burn and other technical
data

3. Modar 816A Resin — Class 1 Formula Tech sheet: ASTM E-162 Radiant Panel Test,
ASTM E-662 NBS Smoke Chamber, BBS 7239 Toxic Gas Analysis and other
technical data

4. Modar 839 — Class 1 Formula Tech sheet: Typical properties
5. Correspondence w/Ashland Chemical Specialty Resins Product Manager

regarding Modar in building applications
6. Southwest Research Institute — Fire Performance Evaluation of �Modar 814A

Resin Class 1 Formula w/150 PHR ATH� (FRP Panel) Interior finish material
according to National Fire Protection Association (NFPA) Standard No. 286,
�Standard Methods of Fire Tests For Evaluating Contribution Of Wall And Ceiling
Interior Finish To Room Fire Growth (2000 Edition)�

7. Ferro Corporation Ultra SuperShield High Performance Gelcoats for Polyester
Molding - Applications and Typical properties, Results for ASTM Rule 1162, ASTM
G26, ASTM D790, ASTM D638, ASTM D955, ASTM E96, UV light stability and other
technical data w/MSDS

8. Nippon Glass Fiber Co., Ltd. Microglas Glass Flake — Typical properties,
applications, product specifications, MSDS. Owens Corning Fiberglas brand
milled fibers - Product description and characteristics, applications, mechanical
properties, MSDS, Acute Inhalation Toxicity of Thermal Degradation Products Using
The NYS Modified Pittsburgh Protocol on MDR Fiberglass Reinforced Laminate
6406-150 (MDR-814)

9. BASF Autofroth 0035 Class 1 Structural Foam — Product data, ASTM E84 Flame
spread 20, Smoke Density 300, Investigation of the Surface Burning Characteristics
of a 1.0 inch Thick Medium Density Polyurethane Foam, Spray Applied to 0.25 inch
Thick Glass Reinforced Cement Board, AutoPour 9707 - Product data. Isofoam
Polyurethane Liquid Foam System applications, properties, dispensing

10. IPS Corporation Weld-On Structural Series Adhesive/Sealant — Product
description, typical characteristics and properties, mixing and application, Mechanical
Properties: Tensile properties ASTM D638 97.  Uniroyal RV Marine
Adhesive/Sealant, Silaprene HAPs Free/Silaprene Solidseal
Polyurethane/Silaprene Solidseal High Solids-Low VOC  — Product description,
typical applications, typical characteristics and properties, mixing and application,
MDSD. McGill AirSeal Corporation Uni-Seal Duct Adhesive/Sealant - Product
description, typical applications, typical characteristics and properties, mixing and
application

April 11, 2006
PDG Domus 060323-1

 



CONTENTS

11. Energy Calculations, Ohio Department of Development — Home Energy Ratings
of Ohio: Rating of the PDG Domus Home Energy Rating, Energy Star Report,
Energy Rating Certificate. US Department of Energy/US Environmental
Protection Agency — Rating of the PDG Domus Home Energy Star Certificate of
Validation

12. Brite Products, Brite Zinc — Product description, product features, Meets or
exceeds performance requirements ASTM A780-93, DOD P-21053A, MIL P-26915A,
MIL P-46105, ASTM B117, product applications, application techniques, surface
preparation general guidelines

13. Stuc-o-Flex International, Stuc-o-Flex Elastomeric acrylic polymer compound —
Product description, product features, product applications, application techniques,
surface preparation general guidelines

14. Brown Steel, Division of Lapham-Hickey Steel Corporation — Company history,
product and service capacity, Quality Assurance System, Product lines, Method for
special order or custom material. ASTM A500 Structural Tubing Specifications
AASHTO A36

15. PDG Welding Procedure Specification
16. PDG Welding Certifications
17. Specification for Carbon Steel Filler Metals for Gas Shielded Arc Welding and

Short-arc and spray transfer made simple — Teach operators fundentals of gas
metal arc welding, simple starting parameters for the wire size and the best transfer
mode, and how to optimize parameters for the right heat input. GMAW Shielding
Gases: Simplifying Selection — Fabricating shops want to simplify their inventory of
gases for gas-shielded arc welding. Can they use just one or two compositions and
retain weld quality?

18. American Standard Incorporated Yorkville 1.6 GPF Two-piece pressure-
assisted toilets — Installation instructions

19. Structural Calculations

April 11, 2006
PDG Domus 060323-1
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Project Management Columbus, Ohio 43215-2565 e-mail: 3dinfo@3dgroup.com

January 7, 2004
pdgDOMUS  - HARTFORD STYLE
ENERGY CALCULATIONS Given:

HEAT LOSS:
Indoor air at 72 degree F, and outside air is 0 degree F.
 ( 12,000 Btu / H = 400 CFM�s ).

HEAT GAIN - WINTER:
LoE reflective glass facing west in Columbus (40 degree N
Latitude) at 4:00 P.M. solar time on October 21, ( Solar
Heat Gain Factor = 173 Btu / SF / Hr). For _� heat
absorbing glass, Shading Coefficient = 0.69 and U
for winter conditions is 1.10 Btu / SF / Hr / F degree. Indoor
air temperature is 70 degree F; outside air temperature is
40 degree F. ( 12,000 Btu / H  = 1 ton = 400 CFM�s )

HEAT GAIN - SUMMER:
For the same window area in summer, on August 21,
facing west in Columbus (40 degree N Latitude) at 4:00
P.M. solar time, the SHGF  = 216, and the air temperatures
assumed to be 95 degrees F outdoors and 78 degrees F
indoors. Coefficient = 0.69 and U for summer conditions is
1.04 Btu / SF / Hr / F degree. Indoor

HEAT LOSS / SF  = Temp. Diff. of Room to Outdoors / Total Resistance (R) = Btu / hr
H.L.  =  (72 d — 0 d ) / 45 = 1.6 Btu / H / SF

  Loads per Room
Room SF of Ext Wall x 1.6      =  Btu�s / H CFM�s
Living Room = 250 x 1.6 = 400.0 /12,000 = 0.33 x 400 = 13.2
Kitchen =   87 x 1.6 = 139.2 / 12,000 = 0.012 x 400 =   4.8
Dining Room = 113 x 1.6 = 180.8 / 12,000 = 0.015 x 400 =   6.0
Bath # 1 =   40 x 1.6 =    64.0 / 12,000= 0.005x 400 =   2.0
Bedroom # 1 =   93 x 1.6 = 148.8 / 12,000 = 0.012 x 400 =   4.8
Bedroom # 2 = 103 x 1.6 = 164.8 / 12,000 = 0.014 x 400 =   5.6
Bath # 2 =    66 x 1.6 = 105.6 / 12,000 = 0.009 x 4000 =   3.6
Loft = 270 x 1.6 = 432.0 / 12,000 = 0.036 x 400 = 14.4

TOTAL: 1,635.2 / H = = 54.4
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ENERGY CALCULATIONS
Page Two

WINTER HEAT GAIN = Area x ( SC x SHGF ) + U x  (Temp. Diff. of Outdoors to Indoors )
W. H.G. = Glazing Area  x  [ ( 0.69 x 173 )  +  1.10 x (40- 70) ]

= Glazing Area x (119.4 — 33.0),  or area x 86.4
Loads per Room
Room               SF of Glazing x 86.4         =  Btu�s / H  divided by 12,000  x 400 = CFM�s
Living Room = 79 x 86.4 =  6,825.6/ 12,000=  0.569 x 400       =227.6
Kitchen = 26 x 86.4 =  2,246.4/ 12,000=  0.187 x 400 =    74.8
Dining Room = 68 x 86.4 =  5,875.2/12,000 =  0.490 x 400 =  196.0
Bath # 1 = 15 x 86.4 =  1,296.0/12,000 =  0.108 x 400 =    43.2
Bedroom # 1 = 33 x 86.4 =  2,851.2/12,000 =  0.238 x 400 =    95.2
Bedroom # 2 =     33 x 86.4 =  2,851.2/12,000 =  0.238 x 400 =    95.2
Bath # 2 = 15 x 86.4 =  1,296.0/12,000 =  0.108 x 400 =    43.2
Loft = 69 x 86.4 =  5,961.6/12,000 =  0.497x 400 =  198.8

TOTAL:     29,203.2      = 2.43 Tons

SUMMER HEAT GAIN = Area x ( SC x SHGF ) + U x  (Temp. Diff. of Outdoors to Indoors )
W. H.G. = Glazing Area  x  [ ( 0.69 x 216 )  +  1.04 x (78- 95) ]

= Glazing Area x (149.04 — 17.68),  or area x 131.36
Loads per Room

Room SF of Glazing x 131.36 =  Btu�s / H / 12,000 x 400 = CFM�s
Living Room    =         79 x 131.36 = 10,377.44/12,000 = 0.875 x 400 =  346.0
Kitchen = 26 x 131.36 =   3,412.76/12,000 = 0.284 x 400 =  113.6
Dining Room = 68 x 131.36 =   8,932.48/12,000 = 0.744 x 400 =  297.6
Bath # 1 = 15 x 131.36 =   1,970.40/12,000 = 0.164 x 400 =    65.6
Bedroom # 1 = 33 x 131.36 =   4,334.49/12,000 = 0.361 x 400 =  144.4
Bedroom # 2 = 33 x 131.36 =   4,334.49/12,000 = 0.361 x 400 =  144.4
Bath # 2 = 15 x 131.36 =   1,970.40/12,000 = 0.164 x 400 =     65.6
Loft = 69 x 131.36 =   9,063.84/12,000 = 0.755 x 400 =  302.0

TOTAL: 44,396.3 btu�s   =  3.70 tons
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November 4, 2003
pdgDOMUS  - HARTFORD STYLE
STRUCTURAL CALCULATIONS

Allowable Deflection (per able 301.6)
Floor and Ceiling Limit Live Load Deflection to l / 360
Roof, and any other structural members,  Limit Live Load Deflection to l / 240
Deck and Walls Limit Live Load Deflection to l / 180

Beam Span, L = 20 ft.
Joist Spacing = 16� o.c.

Loads @ Floor Beams
Floor Plate - 16.37 psf (200sf) = 3,274
Beam (Tube Section) - 12.0 plf (60 lf) =    720
Joist -   5.10 plf (15 @ 10 lf) =    765
Perimeter Walls & Glass 31.3 plf (40 sf) = 1,252
HVAC -   200 lbs =    200
Insulation -   1 psf (200 sf) =    200
Partition Load - 5 psf (200 sf) = 1,000
Live Load - 40 psf (200 sf) =          8,000
Ceiling Load -   2 psf (200 sf) =    400

                           TOTAL:      15,811 lbs  = 3.953 kips / Col

Loads @ Roof Beams
Floor Plate - 16.37 psf (200sf) = 3,274
Ridge Beam - 13.61 plf (24 lf) =    327
Rafters - 5.10 plf (11 @ 10 lf) =    561
Insulation - 1 psf (200 sf) =    200
Ceiling Load -   2 psf (200 sf) =    400
Snow Load - 30 psf (290 sf) =            8,700

                               TOTAL:    13,462 lbs   =  3.366 kips / Col

Loads @ Deck Beams
Floor Plate - 16.37 psf (200sf) = 3,274
Beam - 12.0 plf (60) =    720
Joist -   5.10 plf (15 @ 10 lf) =    765
Insulation - 1 psf (200 sf) =    200
Ceiling Load -     2 psf (200 sf) =    400
Ceramic Tiles -     5 psf (200 sf) =  1,000
Snow Load -   30 psf (200 sf) =  6,000

                                                                                     TOTAL:    12,359 lbs    =   3.09 kips / Col
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pdgDOMUS  - HARTFORD STYLE
STRUCTURAL CALCULATIONS

ROOF — Limit Live Load to l / 240
Rafter Loads:

Rafter top plate (0.5� x5.0�) x 490 pcf = 8.51 plf 
Rafter (Dead Load) (2�x5�) = 5.61 plf
Live (snow) Load = 60.0 plf
PLF (DL + LL) = 65.6 plf
Rafter Length = 7.70 ft (92.35 in)
SP rafter = 24.0 in
PSF DL roof = 3  psf

R_DL = dead load x rafter L      = 21.59 lbf
2

R_conn = (PLF x  L)   = 252.46 lbf
     2

PLF @ rafter edge  =   (PSF DL_roof) xL + R_DL+ top pl =  31.30 plf
2 sp rafter

PLF rf_edge_ll  =  PSF ll r  x  W rdg = 120.00 plf
    2

PLF rf_edge = PLF rf_edg_ell + PLF rf_ edge_dl = 151.30 plf

Rafter Quantity  =  (L rdg / sp rafter)-1 = (24 ft / 24 in)-1 = 11
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STRUCTURAL CALCULATIONS

    Simple Span Beam  -  Uniformly Distributed Load      (Per Aluminum Design Manual #19)

Ridge Beam (8� x  0.50� — ASTM A36 — interior span only)
Variables: L = 24�-0� t = 0.50 in d = 8.00 in Qty = 2

a = 8 in S = 5.33 in^3 Fy = 36 ksi E = 29,000,000
b = L — 2 a I = 21.33^4 Deflection  = L / 240 PSFLLroof = 35 psf

Beam Loading: W LL = 280 plf
W DL = 15.3 plf
W  = WDL + WLL = 295.3 plf

Allowable Stress Fb = 0.66 x Fy = 23.8 ksi
Fv = 0.40 x Fy = 14.4 ksi

Shear & Reactions
R = w . b / 2 =  V = R R = 3.35 kips
Aw = t . d = Aw = 4 in^2

Vall  =  Fv . Aw = 14.4 ksi x 4 in^2  =  Vall = 57.60 kips

Vall = 57.60 kips    >    R = 3.35 kips CHECK  =  �OK�

Bending
Msupport  =  w . a^2  (Moment @ supports) Msupport = 0.07 ft.kips

            2

Mcenter  =  w . L   x (L — 4.a)  (Moment @ center) Mcenter = 18.89 ft.kips
       2

M max = Max (Msupport ,  Mcenter) M max  =  18.89 ft.kips

Mall = Fb . (S. Qty) M all    = 21.12 ft.kips

         M all  =  21.12 ft.kips    >    Mmax  =  18.89 ft.kips CHECK  =  �OK�

Deflection:
def @ center =  (WLL x L) x b   ( (5 /L) x b   -  24 / L x (a^2 / b) ) = deflection @ center =    1.16 in

384 . E . (I.Qty)

def @ end =  (WLL x L) x b   ( -1 + (6) x (a /b)^2  + 3 ( a / b )^3 ) = deflection @ overhang =  - 0.108 in
        24 . E . (I.Qty) . L

Max Deflection = def @ end , def @ center

Allowable Deflection  = L / 240  = 24 ft x 12  /  240 =  1.20 in

Allowable Deflection  = 1.20 in  > Max Deflection =  1.16 in CHECK  =  �OK�
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STRUCTURAL CALCULATIONS

    Simple Span Beam  -  Uniformly Distributed Load      (Per Aluminum Design Manual #19)

Ridge Beam @ Gable Overhang ONLY  (7� x  0.50� — ASTM A36 )
Variables: L = 1�-0� t = 0.50 in d = 7.00 in Qty = 2

a = 7 in S = 5.33 in^3 Fy = 36 ksi E = 29,000,000
I = 21.33^4 Deflection  = L / 240 PSFLLroof = 30 psf

Beam Loading: W LL = 240 plf
W DL = 15.3 plf
W  = WDL + WLL = 255.3 plf

Allowable Stress Fb = 0.66 x Fy = 23.8 ksi
Fv = 0.40 x Fy = 14.4 ksi

Shear & Reactions
R = w . L / 2 =  V = R R = 0.128 kips
Aw = t . d = Aw = 4 in^2

Vall  =  Fv . Aw = 14.4 ksi x 4 in^2  =  Vall = 57.60 kips

Vall = 57.60 kips    >    R = 0.128 kips CHECK  =  �OK�

Bending
Msupport  =  w . a^2  (Moment @ supports) Msupport = 0.05 ft.kips

            2

Mall = Fb . (S. Qty) M all    = 0.254 ft.kips

   M all  =  0.254 ft.kips    >   M support  =  0.05 ft.kips CHECK  =  �OK�

Deflection:
def @ end =  ( WLL x L^4 )      = deflection @ overhang =  - 0.024 in

       8 . E . (I.Qty)

Allowable Deflection  = L / 240  = 2 x 7�  /  240 =  0.058 in

Allowable Deflection  = 0.058 in  > Max Deflection =  0.024 in CHECK  =  �OK�
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    Simple Span Beam  -  Uniformly Distributed Load      (Per AISC Condition #1)

Roof Load ONLY  (6� x  4�  x 3 / 16� — ASTM A500 Gr. B )
Variables: L = 10�-0� t = 0.1875 in d = 6.00 in Qty = 1

x = 0.50 x L S = 5.46 in^3 Fy = 46 ksi E = 29,000,000
I = 16.4 ^4 Deflection  = L / 240 PSFLLroof = 30 psf

    Results:
      Beam Loading:    W LL = 150 plf

W DL = 31.3 plf
W  = WDL + WLL = 181.3 plf

Allowable Stress Fb = 0.66 x Fy = 30.36 ksi
Fv = 0.40 x Fy = 18.40 ksi

Steel Stress: Load = w x L (Total Equivalent Uniform Load) Load = 1.81 kips

Shear & Reactions:
R = w . L / 2 =  V = R R = 0.905 kips
Aw = 2 x tw .( d — 2 tw) = Aw = 2.11 in^2

Vall  =  Fv . Aw = 18.4 ksi x 0.905 in^2  = V all = 16.65 kips

V all = 16.65 kips    >    R =0.905 kips CHECK  =  �OK�

Bending
Mmax  =  w . L^2  (Moment @ center) Mcenter = 2.27 ft.kips

     8

Mall = Fb . (S. Qty) M all    = 13.81 ft.kips

M all  =  13.81 ft.kips    >    Mmax  =  2.27 ft.kips CHECK  =  �OK�

Deflection:
def @ max =  5WLL x L^4   (Live Load Deflection @ center)  =    0.06 in

       384 . E . (I.Qty)

Allowable Deflection  = L / 240  = 10 ft x 12  /  240 =  0.50 in

Allowable Deflection  = 0.50 in  > Max Deflection =  0.06 in CHECK  =  �OK�
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    Simple Span Beam  -  Uniformly Distributed Load      (Per AISC Condition #1)

LOFT FLOOR Load ONLY  (6� x    4�  x 3 / 16� — ASTM A500 Gr. B )
Variables: L = 20�-0 (*) t = 0.1875 in d = 6.00 in Qty = 1

x = 0.50 x L S = 5.46 in^3 Fy = 46 ksi E = 29,000,000
I = 16.4 ^4 Deflection  = L / 240 PSFLLbedroom = 30 psf
( * ) Because of partition framing, the longest unsupported span is 14�-0� on the first floor
and 10�-0 on the second level; calculations are based on a clear span of 20�-0�

     Results:
Beam Loading: W LL = 150 plf

W DL = 31.3 plf
W  = WDL + WLL = 181.3 plf

Allowable Stress Fb = 0.66 x Fy = 30.36 ksi
Fv = 0.40 x Fy = 18.40 ksi

Steel Stress: Load = w x L (Total Equivalent Uniform Load) Load = 3.63 kips

Shear & Reactions:
R = w . L / 2 =  V = R R   = 1.81 kips
Aw = 2 x tw .( d — 2 tw) = Aw = 2.11 in^2

Vall  =  Fv . Aw = 18.4 ksi x 2.11 in^2  = V all = 38.82 kips

V all = 38.82 kips    >    R = 1.81 kips CHECK  =  �OK�

Bending
Mmax  =  w . L^2  (Moment @ center) Mcenter = 9.07 ft.kips

     8

Mall = Fb . (S. Qty) M all    = 13.81 ft.kips

M all  =  13.81 ft.kips    >    Mmax  =  9.07 ft.kips CHECK  =  �OK�

Deflection:
def @ max =  5WLL x L^4   (Live Load Deflection @ center)  =    0.69 in

       384 . E . (I.Qty)

Allowable Deflection  = L / 240  = 20 ft x 12  /  240 =  1.00 in

Allowable Deflection  = 1.00 in  > Max Deflection =  0.69 in CHECK  =  �OK�
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    Simple Span Beam  -  Uniformly Distributed Load      (Per AISC Condition #1)

30 psf Roof Joist Load  (5� x  2�  x 1 / 8� — ASTM A500 Gr. B )
Variables: L = 15 ft + 5 in tw = 0.125 in d = 5.00 in Qty = 1

x = 0.50 x L S = 1.86 in^3 Fy = 42 ksi E = 29,000,000
I = 4.65 ^4 Deflection  = L / 240 PSFLLroof = 30 psf

     Results:
Beam Loading: W LL = 60 plf

W DL = 5.61 plf
W  = WDL + WLL = 65.61 plf

Allowable Stress Fb = 0.66 x Fy = 27.7 ksi
Fv = 0.40 x Fy = 16.8 ksi

Steel Stress: Load = w x L (Total Equivalent Uniform Load) Load = 1.012kips

Shear & Reactions:
R = w .L  / 2 =  V = R R = 0.505 kips
Aw = 2 x tw .( d — 2 tw) = Aw = 1.19 in^2

Vall  =  Fv . Aw = 16.8 ksi x 1.19 in^2  = V all = 19.99 kips

V all = 19.99 kips    >    R = 0.505 kips CHECK  =  �OK�

Bending
Mmax  =  w . L^2  (Moment @ center) Mmax = 1.95 ft.kips

     8

Mall = Fb . (S. Qty) M all    = 4.29 ft.kips

M all  =  4.29 ft.kips    >    Mmax  =  1.95 ft.kips CHECK  =  �OK�

Deflection:
def @ max =  5WLL x L^4   (Live Load Deflection @ center)  =    0.674 in

       384 . E . (I.Qty)

Allowable Deflection  = L / 240  = 15�-5� ft x 12  /  240 =  0.771 in

Allowable Deflection  = 0.771 in  > Max Deflection =  0.674 in CHECK  =  �OK�
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    Simple Span Beam  -  Uniformly Distributed Load      (Per AISC Condition #1)

Floor Joist Load ONLY  (6�  x _� x 10�-0� — ASTM A36 )
Variables: L = 10�-0� t = 0.25 in d = 6.00 in Qty = 1

x = 0.50 x L S = 1.50 in^3 Fy = 36 ksi E = 29,000,000
I = 4.50 ^4 Deflection  = L / 360

     Results:
Beam Loading:  Joist LL = 40 PSFLLf x SPjst  (40 psf Floor Load Dwelling @ 16 in o.c.) =  53.33 plf

  Joist DL = t x d =  15.30 plf
  PLF  = Joist DL + Joist LL =   68.63 plf

Allowable Stress Fb = 0.66 x Fy = Fb = 23.76 ksi
Fv = 0.40 x Fy = Fv = 14.40 ksi

Shear & Reactions:
R = PLF jst x L joist  / 2 =  V = R R = 341.65 lbf
Aw = 2 x tw .( d — 2 tw) = Aw = 2.75 in^2

Vall  =  Fv . Aw = 14.40 ksi x 2.75 in^2  = V all = 39.60 kips

V all = 39.60 kips  >    R = 341.65 lbf CHECK  =  �OK�

Bending
Mmax  =  w . L^2  (Moment @ center) M max = 0.820 ft.kips

     8

Mall = Fb . (S. Qty) M all    = 2.97 ft.kips

M all  =  2.97 ft.kips    >    Mmax  =  0.820 ft.kips CHECK  =  �OK�

Deflection:
def @ max =  5WLL x L^4   (Live Load Deflection @ center)  =    0.002 in

       384 . E . (I.Qty)

Allowable Deflection  = L / 360  = 10 ft x 12  /  360 = 0.33 in

Allowable Deflection  = 0.33 in  > Max Deflection =  0.002 in CHECK  =  �OK�
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Simple Span Beam  -  Uniformly Distributed Load      (Per AISC Condition #1)

Floor Plate Load   (0.1875 x 10�-0� x 20�-0� — ASTM A36 )
Variables: A = 220.4 sf

     Floor Plate Dead Load:
PSFfL_PL  = (YsT ) x tfloor = 7.66 psf
PfL Pl = Afl x (PSF flPl)   Floor Plate Total Load + 1,687.8 lbf

CEILING FRAMING (Joists spaced at 16 inches on center)
Ceiling Joist 2 plf (15 @ 10 lf) = 300
Drywall Ceiling 2 psf (200 sf) = 400

TOTAL: 700 lbs
Ceiling Joist    (0.0625 x 1.75� x 1.75� x 10�-0� — ASTM A513 Type 1 )

Variables: L = 10�-0� t = 0.0625 in d = 1.75 in Qty = 1
r = 0.726 S = 0.568 in^3 Fy = 46 ksi E = 29,000,000

I = 0.568 ^4 Deflection  = L / 360

Joist Loading: LL = none = 0.00
DL = 4.66 p ft = 4.66 plf

Allowable Stress Fb = 0.66 x Fy = Fb = 30.36 ksi
Fv = 0.40 x Fy = Fv = 18.40 ksi

Shear & Reactions:
R = PLF jst x L joist  / 2 =  V = R R = 23.3 lbf
Aw = 2 x tw .( d — 2 tw) = Aw = 0.20 in^2

Vall  =  Fv . Aw = 18.40 ksi x 0.20 in^2  = V all = 3.68 kips

V all = 3.68 kips    >    R = 0.0233 kips CHECK  =  �OK�

Bending
Mmax  =  w . L^2  (Moment @ center) M max = 0.699 ft.kips

     8

Mall = Fb . (S. Qty) M all    = 0.014 ft.kips

M all  =  0.699 ft.kips    >    Mmax  =  0.014 ft.kips CHECK  =  �OK�

Deflection:
def @ max =  5W x L^4   (Deflection @ center)            =   0.0004 in

       384 . E . (I.Qty)

Allowable Deflection  = L / 360  = 10 ft x 12  /  360        =  0.33 in

Allowable Deflection  = 0.33 in  > Max Deflection         =  0.0004 in   CHECK  =  �OK�
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COLUMNS UNDER NORMAL LOADING  (Tube Section 4� x 4� x _�  -  ASTM A500 Gr B2 ):
Check Buckling (Slender ratio), Axial Loading — Corner Column

Variables
Weight per foot = 12.02    L = 10 - 0�    P = 7.32 kips (4 x safety) =  29.28 kips/ col
Allowable unit stress = 64

 Fy= 46 KSI    A = 3.54 in ^2 I = 8.00 in^4 B = 0.885 r = 1.50�

Slenderness Ratio
L =  10�— 0�(w/ o reduction)  = 120 in = 80.0 slenderness ratio
r r                 1.50�

Column Axial Load:
Table V in Steel Manual allows 64.0 kips

P = 64.00 kips
A = 3.54 in^2
Fa  = P/A  = 18.08 kips allowable unit stress

Second Floor Load per Exterior Column = 3.95 kips
Roof Load per Exterior Column = 3.37 kips
Total Load on First Floor Exterior Column = 7.32 kips   (4 x safety factor) =  29.28 kips

P = 29.28 kips
A = 3.54 in^2
Fa  = P/A      = 8.27 kips actual 18.08 kips  >  8.27 kips  CHECK  =  �OK�

Wind Resistance:
Wind = 80 MPH / 31 psf  Column
P� = 1/3 load increase for Wind M = wl^2   = 1.33 x 31 x 10 (10) ^2   =4.12 Kips

                 12 12

From Table 3.50  = Allowable Concentrated Load  =  64
Bx = 0.885
P = 29.28 kips (-25% reduction for the load) = 21.96 kips

P + P� = 21.96 + (0.885 x 4.12) = 21.96 + 3.65 = 25.61 kips

64.0 kips  >  25.61 kips CHECK  =  �OK�
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FOUNDATION SIZING
2000 PSF — Min. Soil Bearing Dead Load + Live Load = 29.28 K

Add 4 % superimposed Service Load = 30.45 K
f� � = 2,000

Concrete Area of 36� diameter pier = Ag = 3.14 x r^2 = 3.14(18 x 18) =  56.52 sq.in.

P = 0.85f � (Ag — Ast) + fyAst = 0.85(2.0) (56.52) + Zero Reinforcing
= 96.08 Kips capacity  >  30.45 Kips required = OK

Double Check:
Roof / Attic ExteriorLoad = 3.37 kips
Second Floor Exterior Load = 3.95 kips
First Floor Exterior Load = 3.95 kips

     Total Exterior Footing = 11.27 kips (11,270 lbf)

Exterior Footing Diameter = The square root of [P footing @ column / ( 3.14 / 4) x PSF soil]
= Square Root of (7.13)  = Footing Diameter = 2.67 ft

Use 36-inch diameter footing

Roof / Attic InteriorLoad = 0.00
Second Floor Interior Load = 7.90 kips
First Floor Interior Load = 7.90 kips

      Total Exterior Footing = 15.80 kips

Interior Footing Diameter = The square root of P footing @ column / ( 3.14 / 4) x PSF soil

= Square Root of (10.0) = Footing Diameter = 3.9 ft.
Use 48-inch diameter footing

FOUNDATION ANCHORS
Framed Beam Connections — We use 3/16� full welds for 11.27kips; Table IV for 3/16� for just a 4-inch long weld has capacity for
19.7 Kips;
Base Plates :Interior piers @ 15.8 kips (AISC Tables, page 3-99), select 6� X 7� X 5/8� with capacity for 31 Kips;
Anchor bolts @ base plates:Select  four (4) A325N @ _� — 16� long & 3� hooked ends   = 18.6 > 15.8          CHECK  =  �OK�

TREATED WOOD DECK
Select 2x8WWPA Grade #3 treated cedar framing Fb = 400 (0.85) = 340 Fv = 75 L = 7.33 ft
members 16-inch o.c. E = 900,000 S = 13.141 I = 47.635
Random Floor Decking (Deflection = L / 180) = 0.4887 Dead Load (Add 15 % moisture = 25.5 lbs per CF)  =  2.55 PSF

D = wL^3      = 0.031 Live Load (Snow Weight)  = 35.0 PSF
     100 E I

Allow. Def. = 0.4887 in  >  0.031 in CHECK  =  �OK�

w x L = 37.55  x  7�-4� (7.33 feet) =   275.24 plf R = WL  = (275.24) =   137.6  lb-ft
                       2           2

Mmax = wL ^2 =   37.55  (7.33 x 7.33)   =0.252 kips M all = Fb x S = 340 x 13.141  = 4.47 kips
                 8                   8 4.47 ft kips  >   0.252 ft kips CHECK  =  �OK�
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RAILING ( at the 4� x 4� posts)
Based on 36 inches high, 4�-0� on center, a continuous 2�x6� top rail,  and 200# / ft point load, with a 2.0 x safety factor.
Select Structural 4� x 4�,  Western Cedar, with Fb @ 850 (1000 x 0.85)  E = 1,100,000    Iy = 14.39 Sy = 7.94

M = PL  = ( ( 200 lb x 2�-0�) x 2 ) x 3�-0�= 2400 ft-lb  = 600 ft-lb
          4 4            4

Allowable Maximum Bending = Fb x S = 850 x 7.94 = 6.75 ft kips   >  0.60 ftkips CHECK  =  �OK�

RAILING ( at the 2� x 6� top railing )
Based on vertical posts atwith  4�-0� on center, a continuous 2�x6� top rail,  and  2� x 2� vertical balusters @ 4 inches on
center;

A 200# / ft point load, with a 2.0 x safety factor.
Select Structural 2�x6�,  Western Cedar, with Fb @ 850 (1000 x 0.85)  E = 1,100,000     Ix = 24.10 Sx = 8.57

M = PL  =  ( 200 lb x  2 ) x 2�-0� =   800 ft-lb  = 200 ft-lb
          4 4       4

Allowable Maximum Bending = Fb x S =    850 x 8.57 = 7.28 ft kips   >  0.20 ft kips   CHECK  =  �OK�

ROOF HEAL CONNECTIONS —
Assume that the centroid of the tensile and compressive forces is at the center of the flanges of the rafter and the girder /
beam. The mitered ends of the rafters are shop welded to the end plate that is fastened to the top cell girder of the second
floor. Select _� threaded bolt.

 M = wL^2   = 2 X 74.79 x 64  =   V     = 585.00  @ each rafter base
8 8

Determine horizontal force: T = M x 12 / d (depth of rafter) = 585. x 12 / 5  =  1,404 ft-lb
Adjust for WIND LOAD of 80 mph @ 1.33 = 1,404.00 x 1.33 = 1867 ft-lb

Length of Weld  = T / 0.928D = 1.91kips / 0.928  =  2.06� (we are using continuous weld of 8 �

Number of bolts. Assume _� diameter A325 bearing type bolts, with threads excluded from shear planes
r = 0.125 x 0.75 x 60.8 = 5.70

(single shear governs, 9.72)
Number of bolts  =  1.867 / 9.72  = 0.20  Need only one bolt between each rafter.
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ROOF RIDGE CONNECTION —
Assume that the centroid of the tensile and compressive forces is at the center of the flanges of each rafter bearing on the
center ridge plate. The mitered ends of the rafters are shop welded to the end plate that is fastened to the continuous 4� x
6� beam of the cell below the roof. We have selected a _� threaded bolt.

 M = wL^2   =   2 X 74.79 x 64    =   V     = 585 ft-lb @ the Ridge
8 8

Determine horizontal force: T = M x 12 / d (depth of rafter) = 1,170.00 x 12 / 5  =  2,808.00 kips
Adjust for WIND LOAD of 80 mph @ 1.33 = 2,808 x 1.33 = 3.73 kips

Length of Weld  = T / 0.928D = 3.73 kips / 0.928  =  4.02� (we are using continuous weld of 5 � each side

Number of bolts. Assume _� diameter A325 bearing type bolts, with threads excluded from shear planes
r = 0.125 x 0.50 x 60.8 = 3.80 kips

(single shear governs, 9.72 K)
Number of bolts  =  3.73 / 9.72 kips = 0.38  Need only one bolt between each rafter.

DOOR & WINDOW HEADER FRAMING  
All of the interior and exterior window and door openings are in non-load bearing walls and partitions. Thus, there are no
additional loading on any headers.
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STAIRWELL FRAMING
Simple Span Beam  -  Uniformly Distributed Load      (Per AISC Condition #1)
Stair Tread Load ONLY  (2� x  11 �  x 3 / 16� — ASTM A500 Gr. B )

Variables: L = 3-6� t = 0.1875 in d = 11.00 in Qty = 1
x = 0.50 x L Sy = 3.70 in^3 Fy = 42 ksi E = 29,000,000

Iy = 3.70 ^4 Deflection  = L / 180

Table 301.4 Individual stair treads shall support a uniformly distributed live load or a  300 lb concentrated
load over 4 square inches.

Beam Loading: W LL = 85.7 plf
W DL = 16.85 plf
W  = WDL + WLL = 102.55 plf

Allowable Stress Fb = 0.66 x Fy = 27.7 ksi
Fv = 0.40 x Fy = 16.8 ksi

Steel Stress: Load = w x L (Total Equivalent Uniform Load) Load = 0.359 kips

Shear & Reactions:
R = w . L / 2 =  V = R R = 0.1795 kips
Aw = 2 x tw .( d — 2 tw) = Aw = 3.98 in^2

Vall  =  Fv . Aw = 16.8 ksi x 3.98 in^2  = V all = 66.86 kips

V all = 66.86 kips    >    R = 0.1795 kips CHECK  =  �OK�
Bending

Mmax  =  w . L^2  (Moment @ center) Mcenter = 0.00055 ft.kips
     8

Mall = Fb . (S. Qty) M all    = 0.102.ft kips

M all  =  0.102 ft.kips    >    Mmax  = 0.00055 ft.kips CHECK  =  �OK�

Also Check @ P =300 # = PL / 4  =  M  =  262.5 ft lb
R = P / 2 =  131.25 ft lb = 0.131 kips <   66.86 kips CHECK  =  �OK�

Deflection:
def @ max =  5WLL x L^4   (Live Load Deflection @ center)  =    0.004 in

       384 . E . (I.Qty)

Allowable Tread Deflection  = L / 240  = 3.5 ft x 12  /  240   =  0.175 in

Tread ONLY Deflection  = 0.175 in  > Max Deflection     =  0.004 in CHECK  =  �OK�
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Stair Stringer Load ONLY  (2� x  11 �  x 3 / 16� — ASTM A500 Gr. B )
Variables: L = 9�-0� t = 0.1875 in d = 11.00 in Qty = 1

x = 0.50 x L Sx = 11.6 in^3 Fy = 42 ksi E = 29,000,000
Ix = 69.8 ^4 Deflection  = L / 180

Beam Loading: W LL = 70.0 plf  =  (40 x 3.5�) / 2
W DL = 16.85 plf
W  = WDL + WLL  =   86.85 plf per 3.5 foot longTread @ 1�-0� intervals
There are seven (7) treads each @ P = 86.55 x 3.5�, divided by 2, ( each bearing
on each stringer
W  = 151.46 per tread, or EDL = 9 x P = 1,363.14 over a 9�-0� stringer = M

Allowable Stress Fb = 0.66 x Fy = 27.7 ksi
Fv = 0.40 x Fy = 16.8 ksi

Steel Stress: Load = w x L (Total Equivalent Uniform Load) Load = 1.36 kips

Shear & Reactions:
R = w . L / 2 =  V = R R = 0.68 kips
Aw = 2 x tw .( d — 2 tw) = Aw = 3.98 in^2

Vall  =  Fv . Aw = 16.8 ksi x 3.98 in^2  = V all = 66.86 kips

V all = 66.86 kips    >    R = 0.68 kips CHECK  =  �OK�

Bending
Mmax  =  w . L^2  (Moment @ center) Mcenter = 0.709 ft.kips

     8

Mall = Fb . (S. Qty) M all    = 26.78 ft.kips

M all  =  321.32 ft.kips    >    Mmax  =  26.78 ft.kips CHECK  =  �OK�

Deflection:
def @ max =  5WLL x L^4   (Live Load Deflection @ center)  =    0.035 in

          384 . E . (I.Qty)

Allowable Deflection  = L / 360  = 9 ft x 12  /  360 =  0.30 in

Allowable Deflection  = 0.30 in  > Max Deflection =  0.035 in CHECK  =  �OK�
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