PROJECT MANUAL

U.S. Department of Energy/ Solar Decathlon 2011

Old Dominion University & Hampton University

TEAM TIDEWATER VIRGINIA

Sustainable Development Institute
Department of Civil and Environmental Engineering
Old Dominion University
Kaufman Hall, Room 135, Norfolk, VA, 23529-0241
contact@teamtidewaterva.com

As-Built

August 11, 2011



Old Dominion University & Hampton University

/|

unit >six 0 i
Sustainable Development Institute / Department of Civil And Environmental Engineering / Old Dominion University / Kaufman Hall, Room 135, Norfolk, VA, 23529-0241

Table of Contents

TADIE OF CONEENES ...ttt b ettt b e bt s e e be e bt e h e et e e b e e he e R e e b e eh £ e R e e a b e b e eb £ e R e e b e eheebeemeeabesbeebeennenbenbeaneans 2
SUMMIAEY OF CRANGES ...ttt h e h e bt bt bt et et e e b e e he e R e e b e e h e e Re e b e ebeee £ e s e e beebeehe e e e abeebeeneenbenbeennannens 3
[ LR 0 1 I =7 ] T S S
08-11-2011 REVISION. ...eutettttiettete sttt esee et be bt esbesbe bt st e b e e bt e bt es s et e e b e eb e e s e ekt e b £ eb e e s b e eb e e b £ 48 e 2 b e e b e eE £ e s b e b e ebe e b b e s b et e ebeebe e b e nbenbeanes 5
RUIES COMPIIANCE CRECKIIST ...ttt bbb b bttt b e bt e b e bt e bt e bt e b e e b e eb e e be et e ebeeaeeneenbenbeens 8
SEFUCTUIAI CAICUIATIONS. ...ttt et b bkt e bbbt e s e e b e eb e b £ e Rb e sb e e Rt e be et e ebeebeeaeenbesbesbeeneesbennas 12
[\ [T [¥] Xl 2 [o T Y S V] X Ao T OO 17
Site CONSTIUCTION CAICUIRTIONS ..ottt ettt b bbbkt b e bt e s et e bt e bt e b e nbe et e et e e benbeeneas 49
DEtAlEd WALET BUAGET ...ttt bbbt e b e e bt e bt e s e e b e sb e e he e b e e b e e b e e Re et e sbeebeentenbesbeene e e e es 118
Summary of Unlisted EIeCtrical COMPONENTS ...........ooiiiiiiiiieii ettt sttt sttt e e sb et se et sbesbeenesbesneas 119
Summary 0f ReCONTIGUIADIE FEATUIES .........ouiiiiece ettt b e bt et b e be e b sbeene s 120
INterconNECtion APPHCATION FOMM .. ..c..i ittt ettt b et b e bt bt e b e bt ebeese et e ebeebeeseenbeseeeneeneas 121
Energy Analysis RESUILS aNd DISCUSSION ........ciuiiuiriieiiitesteeieete sttt st sttt be b e et e b e s beshe e e et e s besbe e b e sbesbeeneesbesbesbeennennens 123
REM/Rate MOUEIREPOITDATA. ........eeiiiieiiiiieee e e e s s r e e e e e s s s snnn b e e e e e e e s s nnnnees 124
CONSEIUCTION SPECITICALIONS ...ttt ettt b e bt bt e b e bt b e e st et e e bt e heeae e bt ebeebe e e e sbeebeeseenbesbeeneannans 130

CONSTRUCTION DOCUMENTS




. Old Dominion University & Hampton University
S lk ) |

U W HAMPTON
. - OLD DOMINION
unit *six
Sustainable Development Institute / Department of Civil And Environmental Engineering / Old Dominion University / Kaufman Hall, Room 135, Norfolk, VA, 23529-0241

Summary of Changes

03-22-2011 Revision
This is the second issue of the Project Manual for Team Tidewater Virginia’s Unit6. The following changes have
been included in this issue:

1. Specifications have been updated to reflect changes in design and product choices. The following
sections have been removed:

e (072700 Air Barriers

e (0753 03 Elastomeric Membrane Roofing — Fully Adhered
e (0761 00 Sheet Metal Roofing

e 0811 15 Pre-Assembled Doors and Frames

e 0962 09 Resilient Flooring

e 2240 00 Plumbing Fixtures

The following sections have been added:

e 0617 53 Shop Fabricated Wood Trusses
e (7 21 16 Blanket Insulation

e 07 26 00 Vapor Retarder

e (07 41 13 Metal Roof

e (74600 Siding

e 075300 Elastomeric Membrane

e (831 13 Access Doors

e 0835 13 Folding Doors

e 0855 00 Doors and Windows

e 0962 23 Bamboo Flooring

e 134200 Building Modules

e 210500 Fire Suppression

e 230593 Testing, Adjusting, and Balancing for HVAC
e 2307 00 HVAC Insulation

e 2381 26 Split-System Air Conditioners

e 26 31 00 Photovoltaic Collectors

e 329400 Plant Accessories

2. Stamped and sealed structural calculations are reproduced in the Project Manual. Stamped and sealed
structural drawings are reproduced in the BIM submission. The Unit 6 main structure is constructed by a
modular manufacturer, while the deck, utility core, pergola, and planters are constructed by Team
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Tidewater Virginia. The structure of the house modules is shown in shop drawings from the
manufacturer and is stamped separately from the rest of the construction. Two sets of stamped
drawings and calculations are therefore included: Those for the house modules, and those for the site
construction.

3. Energy modeling results and discussion are included in the second issue.

4. The detailed water budget has been revised to reflect the specified appliances’ reported water use. A
copying error has been corrected in the clothes washer category, reducing the number of events from
16 to 8. The total water budget is now reduced to 773 gals.

5. Interconnection Application form has been updated, reflecting a change in PV modules and inverter.

6. The following changes have been made in the design:

e HVAC air handler in laundry closet has moved up into the ceiling joist area and northward into
the area over the back hall

e Roof joists have been modified to run North-South in a portion of Module A, in order to allow
ductwork to run between them

e The parapet on the North of the roof has been removed to facilitate rainwater flow

¢ Kitchen cabinetry has changed to closed front from the open shelving approach

e Interior trim has been modified

e Solar thermal collector is now in portrait rather than landscape orientation

e Solar thermal system has changed from indirect closed-loop system with heat exchanger
integrated in storage tank to indirect drainback system with heat exchanger in drainback
reservoir

e Deck has become panelized

e Planter sizes decreased

e Acolumn was added to the living room entryway

e Solar PV module arrangement has changed

e Roof structure has changed

e Built-in seating was removed from house interior

e Gutter on the East fagade was removed

e The door to the utility core is now a piano-hinged piece of siding rather than a standard door

e The planters integrated in the pergola now use a metal bottom rather than wood

e Fire suppression supply water tank is added underneath a bench on the deck

e Planters use stick frame wood construction

e Footings in the foundation have increased in number and shapes are modified
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e Height of picture rail and interior finishes changed

e The bookshelf in the living room is no longer built into the wall system

e Two of the clerestory windows in the kitchen are now operable

e The windows on the South facade shifted

e The corner details on the exterior facade changed

e The pergola connection to the house changed

e The roof rainwater drainage system from the sloped roof over the sunspace and kitchen runs
into the planters below

e The planters are built in modules

¢ Alandscape plan was added

e The woods used on the house are cypress and cedar for exterior trim

e House exterior colors changed

e The location of the tanks inside the utility core changed

¢ The photovoltaic manufacturer and module specification changed

e The PV modules are now mounted over a standing seam metal roof instead of EPDM

08-11-2011 Revision
This is the third issue of the Project Manual for Team Tidewater Virginia’s Unit6. The following changes have
been included in this issue:

1. Specifications have been updated to reflect changes in design and product choices. The following
sections have been

e Removed:
i. 075300 ELASTOMERIC MEMBRANE ROOFING
i. 083113 ACCESS DOORS AND FRAMES
iii. 230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC
iv. 262913 ENCLOSED CONTROLLERS
e Added:
i. 066100 FIBERGLASS-REINFORCED PLASTIC (FRP) FABRICATIONS
ii. 075450 THERMOPLASTIC POLYOLEFIN (TPO) MEMBRANE ROOFING
iii. 214100 STORAGE TANKS FOR FIRE SUPPRESSION
e Modified:
i. 055000 METAL FABRICATIONS
ii. 061000 ROUGH CARPENTRY
iii. 061500 WOOD DECKING
iv. 062000 FINISH CARPENTRY
v. 072100 THERMAL INSULATION
vi. 072116 BLANKET INSULATION
vii. 072119 FOAMED-IN-PLACE INSULATION
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. 074600 SIDING

07 46 23 WOOD SIDING

07 62 00 SHEET METAL FLASHING AND TRIM
i. 093000 TILING

0990 00 PAINTING AND COATING

113100 RESIDENTIAL APPLIANCES

134200 BUILDING MODULES

221000 PLUMBING PIPING AND PUMPS

22 3000 PLUMBING EQUIPMENT

2356 13 HEATING SOLAR COLLECTORS

23 81 26 SPLIT-SYSTEM AIR CONDITIONERS

26 05 26 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

26 27 26 WIRING DEVICES

26 31 00 PV COLLECTORS

26 51 00 INTERIOR LIGHTING

26 56 00 EXTERIOR LIGHTING

28 16 00 INTRUSION DETECTION

Manufacturer’s specification sheets were added for appliances, HVAC, light fixtures,
inverters, PV modules and other electrical equipment.

2. The following drawings have been

e Added:

CASEWORK Sheets A-601 to A-608
PLANTERS Sheet L-603

e Deleted:

i.
ii.

iii.

iv.

e Edited:
i.

ii.

iii.

LANDSCAPE ELEVATIONS Sheets L-201 and 202
E-603

P-902

M-602

INTERIOR ELEVATIONS Sheets A-213 to 216
WALL SECTIONS Sheet A-311

ROOF DETAILS Sheet A-501

SECTION DETAILS Sheet A-503

SLOPED ROOF DETAILS Sheet A-504
UTILITY CORE Sheets A-701 and 702

i. ASSEMBLY PLAN Sheet G-004
. SHADING DIAGRAM Sheet G-601

LANDSCAPE PLAN Sheet L-101
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X. E-601-A and E-601-B modified and consolidated to E-601
xi. P-101, P-102, P-103, P-104, P-901, F-101, E-101, E-604

3. Interconnection Application form has been updated, reflecting a change in PV modules and inverter.
4. The following changes have been made in the design:

e The fire suppression tank has been removed from the planter bench. Instead, we will draw
water from the large rainwater cistern, which will have an inviolable 250gal reserve at all times
for fire suppression.

e An additional array of 6 PV modules was added.

e BioPCM phase change material was added to the sunspace floor, replacing concrete as a
thermal mass. The BioPCM mat is inverted over an FRP grate, with the pockets of PCM nestled
within the voids in the grate. The grate supports a tile floor laid on top of it in the standard
manner.

e PCM was also added to the East wall of the sunspace in the wall cavity, against the cypress
siding.

e The sunspace interior finish was changed to cypress shiplap below the module break.
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Rules Compliance Checklist

RULE
RULE | DESCRIPTION LOCATION DESCRIPTION LOCATION

Drawing(s) showing the
assembly and disassembly
sequences and the movement

Rule Construction of heavy machinery on the

4-2 Equipment competition site Sheet G-004, D.C. Assembly Plan
Rule Construction Specifications for heavy

4-2 Equipment machinery Sheet G-004, D.C. Assembly Plan

Drawing(s) showing the
locations and depths of all
Rule Ground ground penetrations on the
4-3 Penetration competition site Sheet G-004, D.C. Assembly Plan
Drawing(s) showing the
location, contact area, and soil-
bearing pressure of every

Rule component resting directly on

4-4 Impact on the Turf  the turf Sheet G-004, D.C. Assembly Plan
Rule

4-5 Generators Specifications for generators Sheet G-004, D.C. Assembly Plan

Drawing(s) showing the
locations of all equipment,
containers, and pipes that will

Rule contain liquids at any point

4-6 Spill Containment  during the event Sheets F-101, P-101, P-103, P-104, L-301
Specifications for all
equipment, containers, and 22 30 00 Plumbing Equipment

Rule pipes that will contain fluidsat 22 10 00 Plumbing Pipes and Pumps

4-6 Spill Containment  any point during the event 23 56 13 Heating Solar Collectors

Calculations showing that the
structural design remains
compliant even if 18 in. (45.7
Rule cm) of vertical elevation change
4-7 Lot Conditions exists Sheet S-701, Foundation Details
Drawing(s) showing shimming
methods and materials to be
used if 18 in. (45.7 cm) of
Rule vertical elevation change exists
4-7 Lot Conditions on the lot Sheet S-701, Foundation Details
Drawing(s) showing the
location of all house and site
Rule Solar Envelope components relative to the
5-2 Dimensions solar envelope A-211 and A-212, Elevations
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Rule
5-2

Rule

Rule
6-3

Rule
7-1

Rule

Rule
8-1

Solar Envelope
Dimensions

Structural Design
Approval

Finished Square
Footage

Finished Square
Footage

Entrance and Exit
Routes

Placement

Watering
Restrictions
PV Technology
Limitations

Batteries

List of solar envelope
exemption requests
accompanied by justifications
and drawing references

List of, or marking on, all
drawing and project manual
sheets that have been or will
be stamped by the qualified,
licensed design professional in
the stamped structural
submission; the stamped
submission shall consist
entirely of sheets that also
appear in the drawings and
project manual

Drawing(s) showing all
information needed by the
rules officials to measure the
finished square footage
electronically

Drawing(s) showing all movable
components that may increase
the finished square footage if
operated during contest week
Drawing(s) showing the
accessible public tour route and
the ground surface area that
will be covered by organizer-
provided walkway material
Drawing(s) showing the
location of all vegetation and, if
applicable, the movement of
vegetation designed as part of
an integrated mobile system
Drawing(s) showing the layout
and operation of greywater
irrigation systems
Specifications for photovoltaic
components

Drawing(s) showing the
location(s) and quantity of all
primary and secondary
batteries and stand-alone, PV-
powered devices

CONSTRUCTION DOCUMENTS

N/A

Modular Manufacturer:
Drawings - Z-109 to Z-116
Calculations - pp 12-49
Site Construction:
Drawings - Z-201 to 209
Calculations - pp. 49-118

G-101 Finished Square Footage Compliance
Plan

N/A (Sunspace is included in finished square
footage already.)

G-103 ADA Tour Route Compliance Plan

L-102 Vegetation Plan

Sheet P-601, P-103
NOTE: GREYWATER IRRIGATION SYSEM WILL NOT
BE OPERATIONAL DURING COMPETITION

26 31 00

N/A
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Specifications for all primary
and secondary batteries and

Rule stand-alone, PV-powered
8-3 Batteries devices N/A
Drawing(s) describing the
Rule operation of the desiccant
8-4 Desiccant Systems ~ system N/A
Rule Specifications for desiccant
8-4 Desiccant Systems  system components N/A
Rule Completed interconnection
8-5 Village Grid application form. Project Manual, p. 121

Drawing(s) showing the
locations of the photovoltaics,
inverter(s), terminal box, meter

Rule housing, service equipment,
8-5 Village Grid and grounding means E-604
Specifications for the

photovoltaics, inverter(s),
terminal box, meter housing,

Rule service equipment, and Photovoltaic Collectors 26 31 00 Grounding
8-5 Village Grid grounding means and Bonding 26 05 26
Rule
8-5 Village Grid One-line electrical diagram E-601-A/E-601-B
Calculation of service/feeder
Rule net computed load per NEC
8-5 Village Grid 220 E-604
Site plan showing the house,
Rule decks, ramps, tour paths, and
8-5 Village Grid terminal box C-103 Site Utility Plan

Elevation(s) showing the meter
housing, main utility

Rule disconnect, and other service

8-5 Village Grid equipment TBD
Drawing(s) showing the
location of all liquid containers

Rule Container relative to the finished square

9-1 Locations footage Sheet C-103
Drawing(s) demonstrating that
the primary supply water
tank(s) is fully shaded from
direct solar radiation between
9a.m.and5p.m. EDT or

Rule Container between 8 a.m. and 4 p.m.

9-1 Locations solar time on October 1 C5/L-301 Utility Core Sections
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Quantity, specifications , and
delivery date(s) of all team-
provided liquids for irrigation,
thermal mass, hydronic system
pressure testing, and

Rule  Team-Provided thermodynamic system
9-2 Liquids operation TBD
Drawing(s) showing the layout  gheets P-103 and P-601
Rule and operation of greywater NOTE: GREYWATER IRRIGATION SYSEM WILL NOT
9-3 Greywater Reuse reuse systems BE OPERATIONAL DURING COMPETITION
Drawing(s) showing the layout
Rule Rainwater and operation of rainwater
9-4 Collection collection systems Sheet P-104
Drawing(s) showing the
Rule locations of liquid-based
9-6 Thermal Mass thermal mass systems N/A
Specifications for components
Rule of liquid-based thermal mass
9-6 Thermal Mass systems N/A
Drawing(s) showing the layout
Rule Greywater Heat and operation of greywater
9-7 Recovery heat recovery systems N/A
Drawing(s) showing the
Rule complete sequence of water
9-8 Water Delivery delivery and distribution events  Sheet P-102
Specifications for the
Rule containers to which water will
9-8 Water Delivery be delivered 22 30 00 Plumbing Equipment

Drawing(s) showing the
complete sequence of water

Rule consolidation and removal
9-9 Water Removal events Sheet P-103
Specifications for the
Rule containers from which water
9-9 Water Removal will be removed 23 30 00 Plumbing Equipment
Interior and exterior plans
Rule showing entire accessible tour
11-4 Public Exhibit route G-103 ADA Tour Route Compliance Plan
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Structural Calculations

Stamped calculation sheets from the Licensed Structural Engineer are included in the March 22, 2011
submission of the Project Manual. Two sets of calculations are provided: One from the structural engineer for
the modular home manufacturer who is providing the house modules, certifying the structure of the modules;
and one from the structural engineer for the site construction, certifying all the constructed elements outside of
the house modules, including foundations and solar panel wind loads. These sheets are reproductions of the
stamped structural calculations which are submitted to NREL independently.

Modular Home Calculations
The following 36 pages are reproductions of the sealed and stamped structural calculations for the
manufactured modules provided by the modular home builder.
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Solar Decathlon House
Norfolk, Virginia
Haven Custom Homes

Structural Design Calculations
Project #: 11-91-0007
Submitted: March 17, 2011

3494 Martin Hurst Road
Tallahassee, FL 32312

Douglas R. Barkley, M.S., P.E.
Virginia P.E. # 23788
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) Solar Decathlon House
Norfolk, Virginia

b Haven Homes
Index . Page 1
1. Building & Location Information Page 2
2. Pressure & Load Calculations Pages 2 -5
3. Shear Wall Design Pages 6 - 7
4. Roof Connections Pages 8 -9
5. Stud Properties Pages 10 - 11
6. Framing Members Pages 12 - 13
Bea Pages 14 - 17
Page 18

Page 19

Page 20

Al
A2
A3
A4

Appendix B - Portal Frame Specifi catlons
Appendix C - Exposure Maps

Appendix D - Connection Details & Sections

Governing Code

Wind Loading

Snow Loading

Wood Properties & Specifications
Laminated Veneer Lumber Specifications
Wood Connector Product Specifications
All Connections Not Designed

Douglas R. Barkley, M S., P.E.
Virginia P.E. # 23788
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- Solar Decathlon House By: Jamie MacDonnell
m Norfolk, Virginia BCE! Project #: 1?/;%33;
Haven Custom Homes Page: 2 of 20
CONWDULTING ENOINCTRS, INC
1. Building and Location Information
Location and Code Contact Wind Load Criteria
County Norfolk Wind Speed 100 mph
State Virginia Exposure ¢
Applicable Code IRC2009 w/ State Amendments Importance Factor 1.00
Contactat Local Bldg Dept  [NA Enclosure Fully Enclosed
Phone # of Local Bldg Dept. Roof Pitch 3:12
Module Width
A 15.00 ft
B 12.88 ft
c 13.46 ft
MAX 15.00 ft
Height of Ridge
Mean Roof Height :
Building Width 334t ‘
Building Length 34, y |
2. Pressure and Load Calculations
Dead Loads
Component Roof Floor Ex:::r
7/16" OSB Sheathing 1.5 psf o
1/2" Plywood Sheathing 1.5 psf .
2x10 Members @ 16" o.c. | 3.0 psf . .
2x8 Members @ 16" o.c. 2.0 psf
2x6 Members @ 16" o.c. 1.5 psf .
2x4 Members @ 16" o.c. 1.0 psf
Mechanical System 2.5 psf .
Insulation 1.0 psf . . .
1/2" Gypsum Wall Board 2.2 psf
Sub - Floor Assembly 3.0 psf .
Floor Finish 3.0 psf .
Shingles/Metal Roofing 3.0 psf .
Allowance for Int Parfifons | 6.0 psf .
Exterior Siding 5.0 psf .
Solar Panels 8.0 psf .
Total 19 psf 16 psf 9 psf
Design Load 20 psf 17 psf 10 psf
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m Solar Decathlon House By: Jamie Mg/c%;ggﬂl
: Norfolk, Virginia BCEI Project # 11-91-0007

Haven Custom Homes Page: 3 of 20
COMDULTING ENOINETRS, INC.

Seismic Load Calculations

Mapped Spectral Response Acceleration: At Short Periods | Ss =0.12

Site Coefiicient Fa =160
Design Spectral Response Acceleration: At ShortPeriods | Sps =0.13
Seismic Design Category A

Site Class Definition D

pad Pressures - C&C

adding Loads Component & Cladding - Negative Roof Pressure
ssures Overhang 1 ( ) N
Pecrn := =[Pt + Prmo)-psf = —25.67-ps
10 =TT cemn = 5 \Fm1 ™ Pm2
1 2 = Angle) = f
50 Peervn = PeernCoS(Angle) = —24.9-ps
- 100
S 10 = PeemSin(Angle) = —6.23-psf
g , | 2
0 50 -
ng: 100 - Positive Roof Pressure
10
20
3 50
100
10 21.8 -23.6 Pecrvp = pcc,.p-cos(AngIe) =
4 20 2038 227
w
o 50 19.5 214 o : _
p = PaerpSiN(Angle) = 2.78-
g 100 185 204 corhp ™ Feerp
o 10 218 -29.2
g 5 20 208 -27.2 Component & Cladding Wall Pressure
50 19.5 -24.6 _ P Rp—
100 185 27 Pecw = max(lpwn| Pup) PSf = 27.22:ps
Windows & Doors
Opening (sf) Wind Pressures
0-20 21.8 -29.2
20.01-30 208 272
30.01-40 20.4 -26.4
40.01 - 50 19.9 -25.5
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m Solar Decathlon House By: Jamie Mg/c%;ggﬂl
: Norfolk, Virginia BCEI Project # 11-91-0007
Haven Custom Homes Page: 4 of 20

COMDULTING FMOINCTRE, INC

Wind Load Pressures - MWFRS

Horizontal Pressures
A B C D
199psf | -82psf | 13.3psf [ -4.9 psf

Overhangs

Adjustment Factor

Average Pressure on Walls

Design Wind Pressure

Average Vertical Pressures on Roof Pyg = )‘"wind'(%'pe + i ;vz-a pg)-psf = —17.5-psf
. W-2
Average Horizontal Pressure on Roof Phri= N 'wind‘(%' |pb| + W 2 | pd|)»psf = 6.73-psf
Snow Load Calculations
Ground/Unbalanced Snow Load pec  =10psf
Flat Roof Snow Load pr =20 psf
Balanced Snow Load ps =20 psf
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N\

m Solar Decathlon House By: Jamie Mg/c%;;gﬂl
: Norfolk, Virginia BCEI Project # 11-91-0007

Haven Custom Homes Page: 5 of 20
COMDULTING ENOINETRS, INC.

Superimposed Live Loads

Floor Live Load LLy =50 psf
Attic Live Load LLa =20 psf
Roof Slope Reduction Factor RF =1.00
RoofLive Load LLr =20psf
asic Load Combinations
Load Definiion Load Duraton
Factor - Cp
D = Dead Load 0.9
L = Live Load 1
L= Roof Live Load 1.25
S = Snow Load 115
E = Earthquake Load 1.33
W= Wind Load 1.6
Roof Loads Floo Wall Loads
I(-;:Jar":'jbinaﬁon foads & I(-tfr!r(i)inaﬁon to 2 C : inafion toads 6o
1 40 psf 1.15 1 67 psf 1
2 31 psf 16 2 17 psf 16
3 43 psf 16 3 55 psf 16
4 -17 psf 16 4 10 psf 1.6
Design Load 43 psf 16 Design Load 67 psf 1
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3. Shear Wall Design
Sheathing Capacities

SHEAR WALL | - 7/16" OSB w/ 15GA staples
@ 4" edge spacing

vy = 0.82-285plf- 1.4 = 327.18-plf

SHEAR WALL Il - Mateline - 1/2" Gypsum w/ 1-5/8"
blued ring shank drywall nails @ 4" edge spacing and
FoamSeal Adhesive - each wall

Vg = 2:266plf = 532-plf

WALL III - 1/2" Gypsum w/ 1-5/8" blued ring V3 := 339plf

. 1
Wind Load on Walls Wq = (?h1)~pw + ey = 184.24-plf

Wp = 5ft-p,, = 170 pif

Shear Line | Wall Length | Wall Heigh eng| Openlt | ShearVWall | [Shear Line Forces
(1, 11, 111) Shear Line Force
1 21331 T 0 1 1 1380 Ibf
2 6.58 ft 8t 0ft 0t 2 3000 Ibf
3 12,8751 8t 3t 7t 3 1620 Iof
Opening Number of
Shear Line |  Adjustment | Wall Capaciy | Applied Shear A;';’:}‘i?::’f’;e ST2122 " Hold
Factor - Co Down Anchor
1.00 698kp |> 138kp | 000Kkp 0
1.00 350kp |> 300kp | 333kp 3
073 235kp |> 162kp | 1.18kp 1
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Longitudinal Shear Walls
Wind Load on Walls Wy = (%-h1 + hr)'Pw = 379.78-plf
Wo := 5ft-p,, = 170 plf
Shear Line | Wall Length | Wall Height | Open Length| Open Ht Shear el Shear Line Forces
(I, 1, 111) Shear Line Force
1 15 f 8t 5.92 ft 7 1 1 870 Ibf
10.08 ft 8t 2751 7t 1 2 5010 Ibf
5.67 f 8t 0ft ot 2 3 1900 Ibf
8t oft 0ft 2
8t 0ft ot 3
f 0ft ot 1
Q 3t 7t 1
. ot 1
Opening Number of | Spacing of 8d Spacing of
Shear Line | Adjustment | Wall Capaciy ST2122 "Hold | Nails- 0SB 1o |sT2122 - Stud
Facbor - C, Down Anchor Rim’ o Rim
1 0.62 1.83 kip > 4in.o.c. NA
1 0.70 1.67 kip > 4in.o.c. NA
2 1.00 3.02 kip > NA
2 1.00 1.77 kip > NA
2 1.00 2.26 kip >
3 1.00 1.01 kip >
3 0.60 0.78 kip >
3 1.00 0.93 kip >
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4. Roof Connections
Load . . .
. . ) End Grain | Toe-nail | Adjusted
Fastener Loading | Capacity | Duraton Facor Facior Brpadl
Factor
0.131x3-1/2" toe-nail |Shear 82 Ibf 16 1 0.83 109 Ibf
0.131x3-1/2" toe-nail |Withdrawal 21 Ibfiin 16 1 0.67 23 Ibfin
0.131x3-1/2" end-nail | Shear 82 Ibf 16 0.67 1 88 Ibf
0.131x3-1/2" face-nail | Shear 82 Ibf 16 1 1 131 Ibf
1x3-1/2" face-nail | Withdrawal | 21 Ibfin 16 1 1 34 Ibfin
Shear 78 Ibf 1.6 1 0.83 104 Ibf
Withdrawal 82 Ibflin 1.6 1 0.67 88 Ibfiin
78 Ibf 16 0.67 1 84 Ibf
awal 82 Ibflin 1.6 0.75 1 98 Ibfiin
8 Ibf 16 1 1) 125 Ibf
16 1 1 131 Ibfiin
Pullout at ridge and matelines
Uplift at each rafter
U2 := ! 21.5ft = 8 Ibf
=215 -|pvg|- = 250.7
u2 := U2 + 16in = 188.09 plf
U3 := 4ft-|-51.4psf| - 16in = 274.13 Ibf
Rafter connections
Sloped Rafter
At Exterior Walls
Number of #8x3" toe-screws n := ceil . =2
C7-l.5in
OR Simpson H2.5 if(U < 365Ibf, "Ok" ,"Not Ok") = "Ok"
At Mid-span Knee Wall
Number of 0.131x3-1/2" toe-nails - rafter to top plate n := ceil v =6
C2-2in
At Ridge
Number of 0.131x3-1/2" toe-nails - rafter to rim n:i=6
) P U
i — + — < 1,"Ok","Not Ok" | = "Ok"
n-Co:2in - n-Cy
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Flat Roof
Number of 0.131x3-1/2" toe-nails - 2x10 rafter to rim n:= max(4,ceil(ci)) =4
1
Cz- 1.5in
Spacing of 0.131x3-1/2" toe-nails - rim to top plate s := min| 6in, in-floor| = =3in
u-in
Fastening of 2x4 rafter to 2x10 rafter Place 2x4 runners at 4' o.c.

Simpson LTSTA9 @ 4'-0" o.c. max

6
i(US < 635lbf'§ ,"Ok" ,"Not Ok") = "Ok"
@n

At Mid-span
Number of 0.131x3-1/2"toe-nails ) ( U2

stud to top and bottom plate = C2-2in) =8
Spacing of 0.131x3-1/2" nails - eind Cy:2in -y
bottom plate to beam S Aadrry) bt
Roof Diaphragm
1/2" Plywood Sheathing with 15ga staples at 4" edge & 8" field spacing
[Aspect Ratio Check | 112 < 3 OK /
5010Ibf
Roof Diaphragm unit_shear := Py = 147.35-plf %

1
Capacity of Roof Diaphragm C:= 5-505p|f~0.92 = 232.3-plf
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5. Stud Properties

Framing Member 2x6 LI ISPF #2 j

Stud spacing s:= 16in
o , Repeive Use| | Load Duraon Bucxig | ,

eference Design Values Facor C, ize Factor C¢ Fackr Co Stifness | Adjusted Design
Factor C, Values
Bending Fo  =875psi 1.15 13 1.6 1 =2093 psi
Tensio Fr =450 psi 1 1.3 1.6 1 =936 psi
ssion Fe  =1150psi 1 1.1 1.15 1 =1454.75 psi
Modulus of Elasici E  =1400000 psi 1 1 1 1 =1400000 psi
u ic in =510000 psi 1 1 1 1.27 =646329.3 psi

Stud Spacing s 16ino.c.
Buckling Length Coeff. =
Effective Length of Stud ft

Distributive Load on Ext. Wall

Design 325 plf
Compressive Force on Stud P = Wyyq plf-s = 433.3 Ibf
Wind Force on Stud W= Pgey'S = 36.3-plf
Allowable Deflection A= lg + 240 = 0.4:in
1

Applied Moment M= Ew.|e2 = 290.36-bf-t
Column Stability Factor Cp =0.59
Re-Adjusted Compression F'oi= F'C~Cp = 851.41psi
Compressive Capacity of Stud Poyg = F'c:A = 7024.17 Ibf

Applied Stresses Slenderness Rafio 17.45 OK

1) =461 psi Bending & Axial Comp. 0.23 OK

|3 =53 psi Deflection 0.08in OK
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Interior Stud Capacity
Framing Member |2X4 ;I ISPF #2 ﬂ
o , Repeifve Use | Load Duraon Bucing | ,
eference Design Values Factr C., ize Factor C¢ Fackr Co Stifness | Adjusted Design
Factor C, Values
F, =875psi 1.15 15 16 1 = 2415 psi
Fi  =450psi 1 15 16 1 =1080 psi
Fc  =1150psi 1 1.15 1.15 1 =1520.875 psi
E  =1400000 psi 1 1 1 1 = 1400000 psi
Emin  =510000 psi 1 1 1 1.27 =646329.3 psi

bil Cp=035
Re-Adjusted Compressi o= F‘C‘Cp = 528.57 psi
Compressive Capacity of Stud : Poy4 = F'cA = 2774.97 Ibf

o 7704/
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6. Framing Members

Rafter Mininum 2x6 SPF#2 @ 16" o.c.
Floor Joist - Module A
Span L= Wppay — 6in = 14.5ft

Spacing s:= 12in

Allowable Deflection A =0.73in | /240
ive load deflection A =048in | L/360

W= s~pﬂoorl = 67-plf

Wi = s:LLg = 50-pif

1

Moment l i : = Ew-L2 = 1760.84-Ibft
1

Maximum Shear Ov = —w-L = 485.75 Ibf

Required Stiffness

= 714.52-kip i

Framing Member

Rel Desian Val Repetitve Use | Size Factor | Load Duration| Adjusted Design
eference Design Values Facor C, cr Factor Co Vakid

Bending Fo =875 psi 1.15 1.1 1 =1106.88 psi
Shear Fy =135 psi 1 1 1 =135psi
Modulus of Elasticity [E = 1400000 psi 1 1 1 =1400000 psi

) Property
Applied Stresses Check
Bending f, =988 psi OK
Shear f, =53 psi OK
Member Stfiness K =961.84 kip*t'2 OK
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Floor Joist - Modules B & C

Span L:=Wp3 - 6in=12.96ft
Spacing s:= 16in
Allowable Deflection A =065in | /240

A =043in | L/360

: Allowable live load deflection

Maximum Shear

Required Stiffness

Framing Member

W= s'pﬂoorl = 89.33-plf

w = S-LLf = 66.67-plf

!
M= §w-L2 — 1874.99-Ibft

Ref Desiun Vel Repetiive Use | Size Factor | Load Duration
eference Design Values Factr C, c Factor Co

Bending Fo =875 psi 1.15 1: 1 =1106.88 psi

Shear Fy =135 psi 1 1 1 =135 psi

Modulus of Elasficity |E = 1400000 psi 1 1 1 =1400000 psi
. Property

Applied Stresses Check

Bending f =1052psi OK

Shear f, =63psi OK

Member Stifiness K =961.84 kip*f'2 OK

1
Vi= Ew-L = 578.79 Ibf
4
swLt Sl o
K := max| 5 = 679.93-kip-ft
384-A7 384-A
SPF#2 ~
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Haven Custom Homes

7. Beam Design
Beam 1

Span of Beam

L := 3.75ft

IAIlowabIe Deflection A

=0.19in [ L/240 |

Loads

’?@p

Moment in Beam
Maximum Shear in Beam

Required Stiffness

Beam Reaction

Framing Member

1
W= 520.33ﬁ-pr°°f

el Gass Distributive
Load

1 407 pif

2 316 pif

3 440 pif

4 -172 pif
Design 440 pif
Uplit -172 pif

1
M= gw.L2 = 0.77-kip-ft

Reference Design Values Size Factor Cr Lo::c[::?:" Adjus\;ZZJeDseggn
Bending Fo =875psi 14 1.25 =1203.13 psi
Shear Fy =135psi 1 1.25 =168.75 psi
Modulus of Elasticity | E = 1400000 psi 1 1 =1400000.00 psi
Pppled Sresses Minimum (2) Framing Members
Bending b =434 psi i
Shear fi =89 psi U:= EL-u = —322.17 Ibf
Required Moment of Inertia lq =747 ind4
Simpson ST2122 each end of beam to stud
Number of Framing Members =1
Number of2x4 Studs =1
Number of 2x6 Studs =1
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Beam 2
Span of Beam L= 5.75t
|A|lowab|e Deflection A =029in | L/240 I
L 1
oads W= 321.83ﬂ4pr°0f
L.oad Geso Distributive
Load
1 437 pif
2 340 pif
3 473 pif
4 -185 plf
Design 473 pif
Uplift -185 plf
Moment in Beam M := 1.33kip-ft
Maximum Shear in Beam V := 1400Ibf
Required Stiffness
Beam Reaction
Framing Member
) ) Load Duration | - Adjusted Design
Reference Design Values Size Factor Cr Fackr Co Vales
Bending Fp =875psi 14 1.25 =1203.13 psi
Shear Fy =135psi 1 1.25 =168.75 psi
Modulus of Elasficity | E  =1400000 psi 1 1 =1400000.00 psi
Applied Stresses
Bending =746 psi Minimum (2) Framing Members
Shear k_=151psi U = 1087 Ibf
Required Moment of Inertia lq =10.29in4
Simpson ST2122 at each beam support
Number of Framing Members =1
Number of 2x4 Studs =1
Number of 2x6 Studs =1
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Beam 3
Span of Beam L= 12ft
[Alowable Deflecion =060in | L/240 |
0 1
oads W= 510ﬂ+ 21t |-Proof

Distributive
Load

280 pif

218 pif

303 pif

4 -118 pif

Design 303 plf

Uplift -118 pif

1.2 )

O M:= EW-L = 5.46-kip-ft

Load Case

w N -

Moment in Beam

Maximum Shear in Beam w-L = 1819.87 Ibf

Required Stiffness

Beam Reaction

Framing Member 16x9.25 ~|
; ; Load Duration | - Adjusted Design

Reference Design Values Size Factor C¢ Fackr Co Vakios

Bending Fy =2750 psi 1.03 1.25 =3540.63 psi

Shear Fy =285psi 1 1.25 =356.25 psi

Modulus of Elasficity | E  =2000000 psi 1 1 =2000000.00 psi

Appled Sirasses - Minimum (2) Framing Members
Bending f, =3063 psi {

Shear fi =197 psi U:= EL-u = —709.95 Ibf
Required Moment of Inertia g =117.93ind

Simpson ST2122 each end of beam to stud

Number of Framing Members =2

Number of 2x4 Studs =1

Number of 2x6 Studs =1
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Beam 4
Span of Beam L= 9.5ft
|A|lowab|e Deflection A =048in | L/240 I
1
Loads W= Ewm3'proof
L.oad Geso Distributive
Load
1 269 pif
2 209 pif
3 292 pif
4 -114 pif
Design 292 plf
Uplift -114 plf
Moment in Beam M:= %w-L2 = 3.29-kip-ft
Maximum Shear in Beam w-L = 1384.95 Ibf
Required Stiffness
Beam Reaction
Framing Member
; ; Load Duration | - Adjusted Design
Reference Design Values Size Factor C¢ Fackr Co Vakios
Bending Fp =875psi 1.1 1.25 =1203.13 psi
Shear Fv =135psi 1 1.25 =168.75 psi
Modulus of Elasficity | E  =1400000 psi 1 1 =1400000.00 psi
Appled Sirasses - Minimum (2) Framing Members
Bending fy =1845psi {
Shear fy =150 psi U:= EL-u = —540.28 Ibf
Required Moment of Inertia lg =80.35in4
Simpson ST2122 each end of beam to stud
Number of Framing Members =2
Number of 2x4 Studs =1
Number of 2x6 Studs =1
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8. Header Design Chart

Load on header Wiall = Ewmax'proofs = 324.98-plf

Number of Members Required in 1st Floor Header
Maximum 2x6 2x8 2x10 2x12 1.5"x7.25" | 1.5"x9.25" [ 1.5"x11.25"
Span SPF #2 SPF #2 SPF #2 SPF #2 LWL LVL LVL
3t 1 1 1 1 1 1 1
1 1 1
2 1 1
3 2 1
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9. Rim Joist Design
Rim Joist - RJ
Span of Beam L := 7ft
[Alowable Deflecion A =0350n [L240 |
1
Loads Wi:= EWmZ'(proof + pfloor) + Ny -Pyall
Load Case Distributive
Load
1 769 pif
2 390 pif
3 710 pif
4 5 plf
Design 790 pif
Uplift 5 plf
Moment in Beam = %wi2 = 3.87-kip-ft
Maximum Shear in Beam
Required Stiffness
Beam Reaction R:= 2V = 6914.69 Ibf
Framing Member 2x10 ;] | SPF#2 ~ O
) . Load Duration | - Adjusted Design
Reference Design Values Size Factor Cr Fackr Co Vakios
Bending F, =875psi 1.1 1.25 =1203.13 psi
Shear Fy =135psi 1 125 |=168.75psi
Modulus of Elasticity | E = 1400000 psi 1 1 =1400000.00 psi
Applied Stresses
Bending fy =2172 psi
Shear f, =374 psi
Required Moment of Inertia lg =87.13in4
Number of Framing Members =
Number of 2x4 Studs =
Number of 2x6 Studs =
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10. Loads Transferred to Foundation

Exterior Wall ! !
xterior Walls Ewmax'pﬂoorl +hy+ Ehr -pwa"1 = 618.35plf

1
(-2—8.75ft + 2ﬂ)-pmf3 +(hy+ D)-pwa“3 = 371.65 pif

1 1
EWmZ'pﬂoor1 £ (EWmZ P 2ﬂ)'proof1 + (h1 + D)'pwall1 = 864.23 pif

’ F 1 1
EWm3-pﬂoorl + (Ewm:; + 2ﬂ)-pmof1 + (h1 + D)~pwa||1 = 895.42 plf
p (h1 + D)'pwalll = 95.42 plf
1
@ —9.75ft + Zﬂ)-p,oof3 +(hy+ D)-pwa"3 = 393.31 pif
Matelines & Interior Walls .58
1

1
E(sz + Wypg)- + hy-pygll, =41488.82 pif

(S

1
EWmZ'(Pﬂoor i proof)I + N1 'Pya [ V3P 6 pif
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B 1/2" GYPSUM BOTH SIDES OF WALL W/
#6x1 5/8" SCREWS @ 4" 0.C. EDGE SPACING
& 8" 0.C. FIELD SPACING PLUS CAPACITY
OF FOAMSEAL ADHESIVE (ONE SIDE OF WALL).

[N 7/16" OSB (ZIP PANEL) SHEATHING W/ %
15 GA. STAPLES @ 3" 0.C. EDGE SPACING SEE ST 402 FOR STRE DO
& 6" 0.C. FIELD SPACING BOTH SIDES OF
WALL W/ 1/2" GYPSUM.
EZZR  7/16" 0SB (ZIP PANEL) SHEATHING W/
8d NAILS @ 3" 0.C. EDGE SPACING
& 6" 0.C. FIELD SPACING BOTH SIDES OF
WALL W/ 1/2" GYPSUM.
** FOR FIRE ASSEMBLIES SUBSTITUTE DRAWN: JAM
#7x2" WOOD SCREWS @ 3" 0.C. EDGE 2
SPACING & 6" 0.C. FIELD SPACING. Www_xno—“\mmo_u m_u>x_,m
DATE: 03/17/2011
BCEI #11-91-0007
ENGINEERING
LEGEND

APPENDIX A
A4

(4) PLY MARRIAGE WALL BEAMS TO BE
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= & s 5 ENGINEERING NOTES & SYMBOLS:

zt
m 83 = Z EXTERIOR SHEAR WALLS: PORTAL FRAME WALL BRACING:
az = 2

N a: £ 3 D77 7/16" 0SB (ZIP PANEL) SHEATHING W/ BN SEE SHT. AO.? FOR PORTAL FRAME WALL

5] ShNE 8 15 GA. STAPLES @ 3" 0.C. EDGE SPACING DETAILS & INFORMATION.

= " & 6" 0.C. FIELD SPACING.

= m X  SIMPSON ST2122 STRAP OR 3/8" LAG BOLT

m & tzz3 7/16" 0SB (ZIP PANEL) SHEATHING W/ W/ SIMPSON SPH4/6 STRAP, DOUBLE STUDS

= = 84 NALS @ 3" 0.C. EDGE SPACING OR BLOCKING @ EA. HOLD DOWN LOCATION. o )4
> & 6" 0.C. FIELD SPACING. (PLANT INSTALLED) 1494 MARTIN HURST RO

= = AN Frce 8503070440 ©

o 2 *+ FOR FIRE ASSEMBLI U € SMPSON ST2215 STRAP, DOUBLE STUDS 297.
2 ‘mx_ww. e I &2 OR BLOCKING © EA. HOLD DOWN LOCATION. FAX 850,297,067
£ SPACING & 6" 0.C. FIELD SPACING. (PLANT INSTALLED) g
s . =
5 ++ PROVIDE BLOCKING © ALL SHEATHING MULTIPLE LAG BOLTS TO BE SPACED 12 s
1= EDGES. APART. 3
£ £
S INTERI A . DOUBLE FLOOR JOIST TO BE INSTALLI
=] NTERIOR SHEAR WAL BENEATH ALL INTERIOR SHEAR WALLS. 2
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Appendix B

Portal Frame Details
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|¢———————————— EXTENT OF HEADER (TWO BRACED WALL NTS)
: TOP PLATE CONTINUITY IS
: AEQUIRED PER RE02.3.2
|« EXTENT OF HEADER (ONE BRACED WALL SEGMENT) ————>
7 =
1 ] |_SHEATHING FILLER
MIN, 3°x 11-%% NET HEADER; - R | IF NEEDED
HEADER SHALL OCCUR AT TOP OF WALL - -.-H
f - =
l 270 18 (FINISHED vylom) | X \ )
FASTEN SHEATHING TO HEADER WITH 8D COMMON 1| [
| NAILS IN 3" GRID PATTERN AS SHOWN AND 3 0.C. IN - I [
i FRAMING AS SHOWN (STUDS AND SILLS) TYP.. sraceowayl . - I
- i \ 2 S |, LINEWITH § 16D SINKER
1] " HEADER SHALL BE FASTENED TO THE . L . ¥ CONTINUOUS] A NAILS IN 2 ROWS
[N KING STUD WITH 6-16D SINKER NAILS " . SHEATHING , 1
MAX. 1 ’ * X
HEIGHT X . ] N
10| i 1000 LB HEADER-TO-JACK-STUD STRAP ON BOTH SIDES : )
X - OF OPENING (INSTALL ON BACKSIDE AS SHOWN ON \ . 1000 LB HEADER-
g SIDE ELEVATION) | H TO-JACK-STUD STRAP
| . o X ON BOTH SIDES
X \ o syuos| N I OFORENING
1 0 FOR A PANEL SPLICE (IF NEEDED), PANEL EDGES SHALL BE e TABLE N X
BLOCKED AND OCCUR WITHIN 247 OF MID HEIGHT, ONE 1 Reo25182) N \
1IN ROW OF TYP. SHEATHING-TO-FRAMING IS REQUIRED IN EACH ’ N b
| N PANEL. . i ! .
1] ::\wooo STRUCTURAL PANEL STRENGTH AXIS ] A \_
, I MIN. (2) 244 TYP. N YEMN,
8 - THICKNESS WOOD
"~ ~——LENGTH BASED ON TABLE R602.10.4.2 - X g L e
3 - SHEATHING
NAIL SOLE
PLATE TO JOIST
FRAMING ANCHORS PER TABLE
67018 T R602.3(1)
670LB -
\——— WOOD STRUCTURAL PANEL SHEATHING OVER APPROV APROVED
OVER RAISED WOOD FLOOR OR SECOND FLOOR - FRAMING i
A
v
NAIL SOLE PLATE
TO JOIST PER
TABLE R802.3(1) by o
8D COMMON NAILS pras
3°0.C. TOP AND BOTTOM \ .
L\ _—_
N ___/
WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND JOIST .
OVER RAISED WOOD FLOOR OR SECOND FLOOR — WOOD STRUCTURAL PANEL OVERLAP OPTION y{oigti
NOT TO SCALE

| inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound force = 4.448 N.

FIGURE R602.10.4.1.1
METHOD CS-PF: CONTINUOUS PORTAL FRAME PANEL CONSTRUCTION

2009 INTERNATIONAL RESIDENTIAL CODE"
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Appendix C

International Building Code
Seismic, Snow & Wind Load Maps
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HAMPTON

Sustainable Development Institute / Department of Civil And Environmental Engineering / Old Dominion University / Kaufman Hall, Room 135, Norfolk, VA, 23529-0241

BUILDING PLANNING

FIGURE R301.2(4)—continued
BASIC WIND SPEEDS FOR 50-YEAR MEAN RECURRENCE INTERVAL
(continued)
For SI: 1 foot =304.8 mm, 1 mile per hour = 0.447 m/s.

a. Values are nominal design 3-second gust wind speeds in miles per hour at 33 feet above ground for Exposure C category.
b. Linear interpolation between wind contours is permitted.

c. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area.
d. Mountainous terrain, gorges, ocean promontories and special wind regions shall be examined for unusual wind conditions.

36 2009 INTERNATIONAL RESIDENTIAL CODE®
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BUILDING PLANNING
s -~ Mol.Foc_\g‘ \/lMthlA.

00,
g
70. 0 100
50 900),(7.00)
ey T ROWA 7 fs00)
0 €00 {1550 0
a 70760, 50 &
60
CS! (500)
1000 CS 50
il 7 50 g 1500)
) N
35
= 5230 (19%0) YR s
25 800) (%)
5 - cs. {800 f =559
? {700) CS
es\L
_(11))— 30725 25
20 2239 20
2 CS
20 NN R
- £y
HH {2500) 20
Hmw 20,
» 15 ) (2500 4
] : 13
18
1800
10,
10
0

ZERO

For SI: 1 foot =304.8 mm, 1 pound per square foot = 0.0479kPa.

FIGURE R301.2(5)—continued
GROUND SNOW LOADS, Py, FOR THE UNITED STATES (Ib/ft?)

2009 INTERNATIONAL RESIDENTIAL CODE® 39
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BUILDING PLANNING

Explanation

Seismic Design
%g Category 1k

N BACRNS |

FIGURE R301.2(2)—continued
SEISMIC-DESIGN CATEGORIES—SITE CLASS D

2009 INTERNATIONAL RESIDENTIAL CODE® 31
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7/16” 0SB (ZIP) SHEATHING |\
FASTENED AS PER PLANS |\

7/16" 0SB (ZIP) SHEATHING
FASTENED AS PER PLA
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2x6 EXTERIOR STUD WALL

1338 01 NOLLYSNIINOD 31VTS4034dY

FLOOR RIM JOIST BCEI #11-91-0007

NOTE: MINIMUM DOUBLE RIM
AT STRAP LOCATIONS, PROVIDE
BLOCKING IF NECESSARY.

MODULE TO FOUNDATION —]
CONNECTION BY OTHERS

15GA STAPLES @ 4" 0.C. TO BOTH
RIM JOIST AND SILL PLATE
(FIELD INSTALLED BY OTHERS)

MODULE TO FOUNDATION —~|
CONNECTION BY OTHERS

FOUNDATION BY OTHERS —| FOUNDATION BY OTHERS |\

FIRST FLOOR HOLD DOWN
B "\ ANCHOR DETAIL (TYP.) APPENDIX D

2BE2
z
e
o¥>
HLE
28832
= Oilm
2022
= 28
E5R3 “
=) 3338 @ 16" 0.C.
& H
= EE T
5 F328 FASTEN SHEATHING TO RIM JOIST
= S FEE W/ (2) ROWS 15GA STAPLES @ 4" 0.C.
(=) ~ gsos (PLANT INSTALLED BY HAVEN) CCONSULTING ENGINEERS, INC.
o = mmmn 1A3494 MARTIN HURST RD.
=) @ .s.mmm FLOOR RIM JOIST FLOOR JOISTS FLOOR JOISTS ALLAMASSEE, FLORIDA 32312
g mmmm @ 16" 0.C. @ 16" 0.C. FAX 850.297.0697
iz
‘E mmmm 8" BAND 7/16” 0SB W/ (2) ROWS = =
> ga8s 15GA STAPLES @ 4" 0.C. TO BOTH < 2
9 o
= L RIM JOIST AND SILL PLATE S ~
2 mmmm (FIELD INSTALLED BY OTHERS) Z m.
‘E aAgf [ = E
5 mmmm MODULE 70 FOUNDATION — | o 2 5l €
= 3243 CONNECTION BY OTHERS I\ : 0 6N BYSOTIERS uou g ¢
= 2zq H
o kit 11 FOUNDATION BY OTHERS FOUNDATIONABY OTHERS c 2 5
= HEE S £
L = s o
S Azge = g g
2 wmmm 8 S ¢
= EEEE 7] 5
& EHEE v A s A
= Pt -1 L o 5
w £5ZR > ]
= mmmm 7/16" 0SB (ZIP) SHEATHING —] L b= 8 o
2 wmmm FASTENED AS PER PLANS \ SB (2IP) SHEATHING — S E
£ i 246 EXTERIOR STUD WALL —] NED AS PERTPLANS | 4 “ H
832¢ X S
S g532 @ 16" 0.C. _/ g
£ EEEH x6 EXTERIOR STUD WALL g
2 mmmm FASTEN SHEATHING TO RIM JOIST —| ® 16" 0.C. 1 o
= z3%3 W/ (2) ROWS 15GA STAPLES @ 4" 0.C. DRAWN: TAM
< mumm (PLANT INSTALLED BY HAVEN) 2410 BLOCKING AT STRAP —| \_ DOUBLE STUD DESIGNED: AM
= SBof LOCATIONS W/ (8) 10d T @ STRAP : J
= H1E |\A TOE-NAILS EACH SIDE i < LOCATIONS APPROVED:  DRB
S Y FLOOR RIM JOIST % SMPSON STRAP AS PER PLANS — | 2 IN LIEU OF DATE: 03/17/2011
5 acs BLOCKING :
$ocE ) ., A (PLANT INSTALLED BY HAVEN)
= mmmn 8" BAND 7/16" 0SB W/ (2) ROWS o
SE3
EEEF
2237
mmmw
§at:
2882
i
mmwm
el
ELEE
Bas

D1
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338
e
= wunmm
2 8. H1H
g £ LEE 7/16" 0SB (ZIP) SHEATI
= S mwmmm FASTENED AS PER PLAI
=] az CEEPE
= 3 mmwmm 7/16" 0SB (ZIP) SHEATHING
(=] 23289 FASTENED AS PER PLANS
= geks
= = BELE 2ND FLOOR N.ﬁwmwm% i
e mmmm MODULE CONSULTING ENGINEERS, INC.
= < Wn Wm » 3494 MARTIN HURST RD.
2 o 4] MM ._N: W>ZU V\._Q me AN_vv E\ TALLAHASSEE, FLORIDA 32312
= ] 2 OFFICE 850.297.0440
=) = garg (2) ROWS OF 15GA STAPLES FLOOR JOSTS FLGOR IS Frce 850.297.04
©) 2 FEEE @ 4" 0.C. TO BOTH RIM JOIST " 0C @ 16" 0.C.
S 2358 AND SILL PLATE @ 16" 0.C. z S
= wmwm (FIELD INSTALLED BY HAVEN) H g
= Agiz ISTS S J
= 3:88 CEILING JOISTS ety o 2 g
8 EH 16" 0.C. = 2 5
= P 246 EXTERIOR STUD WAL - a g, &
m £323 @ 16" 0.C. 1ST FLOOR R OOULE ° z m 2
a 5233 MODULE T E £
=2 mmmm c T =
S 3 o E o
P HE = s g
2 ~N
oo FELIN [ =~ i 3*
3122
= gasf S > ¢
S 2733 Y o £
bl wvi
2 HE 8 c 4
= 8842 RIOR STUD WALL . z &
L 2527 @ 16" 0.C. m T g
= L N @ g
2833 7/16" 0SB (ZIP) SHEATHING — f055 (ZP) SHEATHING — 5
e 1 FASTENED. 'AS' BER'PLANS STENED AS PER PLANS N | b . 5
=) EREE - @
= e3¢ g MODULE =
7= 343
m L 12" BAND 7/16" 0SB (ZP) W/ 2410 BLOCKING AT STRAP —”'] DRAWN: JAM
ge2s LOCATIONS W/ (8) 10d D: AM
2 fake (2) ROWS OF 15GA STAPLES ety D o | i DESIGNE J
= 2Bt © 4° 0.C. T0 BOTH e eeerd i APPROVED:  DRB
= goas RIM JOIST AND SILL PLATE I T SIMPSON STRAP AS PER PLANS K DATE. 03/17/2011
(o] EHE (FIELD INSTALLED BY HAVEN) (PLANT INSTALLED BY HAVEN) :
= 3222 ~91-0007
2 Betd SIMPSON STRAP AS PER PLANS — X 8. BCEI #11-91-000
mmmm (FIELD INSTALLED BY HAVEN) (%]
2833 2x6 EXTERIOR STUD WALL 5% Fio ol
£ 2323 9i16-0.L. SIMPSON STRAP AS PER PLANS — : MODULE =
5 B (PLANT INSTALLED BY HAVEN) C Ll
a 3222 _ =
I g3ts DOUBLE STUD AT STRAP 5
£ %ezd LOCATIONS IN LIEU OF >
= EHEE BLOCKING
= mwm SECOND FLOOR HOLD DOWN a
= gz8 ("D ANCHOR DETAIL (TYP.) APPENDIX D
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Site Construction Calculations

The following 68 pages are a reproduction of the stamped and sealed structural calculations submitted for the
site construction.
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Section 5. Structural

he or she could require structural design changes that could affect other as
to meeting applicable IRC requirements, special attention must be give!
challenges unique to the Solar Decathlon. These challenges include, b
a. Increased live loads because of public access to houses

b. Necessity for tie-downs because of the lack of a permanent foun:
more than 18 in. (45.7 cm) into the competition site topsoil)
c. Use of low-impact footings to protect the competition site grass yi
d. Unique wind-loading conditions because of roof-mounted
e. Increased dead loads because of unusual mechanical and

5-1. Prescriptive Requirements
Structural systems shall be designed in accordance wit|
(see alternate materials provisions in IRC Section 104.11 an
line structural plan view drawing is required at a minimum.

shall include foundation footings, floor framing,
components shall be listed including sizes, species
and repetitive spacing (on-center distances). Include details.
floor systems and foundations, walls and floorsyrafte:
other mechanical connections (IRC, Sec. R301

criptive provisions of the IRC
.6). For structural framing, a one-
ssive plan sheets shall be provided and

5-2. Design Loads
The following minimum loads must be use

a. Wind: 60 mph (26.8 m/s) (3-second.gust

show that there is no overturning, uplift

b. Railings: 200 1b (890 N) concen

c. Interior floor, decks, ramps: 50t

he design live loads [e.g., 40 psf (1.92 kPa) floors, 100 psf (4.79 kPa)
am s) 20 psf (0.958 kPa) snow roof live load] and the location, size, and

a culatlons for point-load connections demonstrating the components’ abilities to
8 m/s), exposure category C wind conditions. Provide point-load connection details
ections to demonstrate that the connections will resist uplift (IRC, Sec. R301.1).
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5-5. Foundation
Provide a foundation plan for temporary setup on the competition site. Plans sha
size of all pad footings and required tie-down anchors (e.g., type, number, and i

to 18 in. (45.7 cm) depending upon location.
a. General Requirements
All houses, decks, and other structures shall be provided with foundati

mph (22.4 m/s). Higher design values shall be used when requi
final location of the structure following the Washington, D.
b. Pad and Spread Footing Leveling
The surface of Solar Decathlon lots may vary up to 18 in. (4
designed to accommodate site variations without relying on i

lot. Foundations should be
erials for anything other than
must be demonstrated to
transmit all required loads. The surface of the National Ma be protected from contamination by fill
materials via geo-textile fabric or other approved bamers All fi terials shall be retained by approved
methods to prevent displacement by water or wi
c. Uplift Design
Uplift design may employ uplift anchorage, dead-loa a combination of both. Anchorage
embedment in the National Mall is limited to‘an 18"in. (45.7 cm) depth. Teams are encouraged to
conﬁgure their structures to take advantag 0 dead loa s to resist uplift, overturning, and sliding. All
he efficacy of the system. Foundation designs
and calculations shall be approved prior to pla f the structure on the National Mall.
d. National Mall Surface Damage Mitig
he g the National Mall, the following design criteria
shall be employed:
(i). House and Other Structures
footing load [1,500 psf (71.8 kPa) m
(ii). Deck and Ramp Foundations —250
maximum]
(iii). Water Tank — Must be e
minimum elevated footing

200fs Foundation — 1,000 psf (47.9 kPa) minimum

ated above the ground by 3.5 inches minimum. 1,000 psf (47.9 kPa)
assumedito'be at full capacity) [1,500 psf (71.8 kPa) maximum)].

5-6. Alternate Materials
Alternate materials

, TJIs, LPIs, and BCIs) pursuant to specific manufacturer’s design data. The
y a current ICC Evaluation Services report. See http://www.icc-es.org/.

ses (ﬂor 0 roof) must be designed in accordance with IRC Sections R502.11 or
idividual truss reports shall be provided for review and shall bear the seal of a
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alternate as meeting the intent of the prescriptive code requirements. The organizers reserve ight to
deny any alternate for failure to clearly demonstrate code equivalence.
e. Phase-change materials included within building components must be identifie
Specifications for the material composition must be provided with any available

affect the ability of these materials to pass required fire tests.
f. Unlisted electrical components intended to be used must be fully disclo
prior to the start of the competition on the mall. Such unlisted components
Such components shall be fully described in a written proposal format
substantiation provided. The proposal is subject to approval by the ev,
minimum testing to ensure safe operation during the public event.

5-7. Structural Steel
Provide structural details for load-carrying structural steel ass: . Include welded or bolted
connections within the assembly and where attached to othe Sec. R301.1.3).
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Design Loads

Donald Breyer, Kenneth Fridley, Kelly Cobeen, and David Pollock

All Dead Loads found using Design of Wood Structures, 6th Edition Authored by
A Roof Dead Load O
Flat Roof 2x10" Joists @ 16" oc 2.4 psf

2x4" Built Up @ 16" oc

Roofing Membrane

Plywood Sheathing (0.5")

Gypson Wallboard (0.5")

4" Spray Foam Insulation
6" Batte Insulation

Miscellaneous
TOTAL

Sloped Roof 2x6" Joists @ 16" oc

Standing Seam Metal Roof

Plywood Sheathing (0.5")
Gypson Wallboard (0.5")
6" Spray Foam Insulation
Photovoltaic Cells
Solar Thermal Collector
Miscellaneous
TOTAL

B Floor Dead Load
Typical 2x10" Joists @
Plywood Sheathing

Finsihed Floor
10" Batt

Sunspace

2x4 Interio uds @ 16" oc
Wallboard (0.5")
TOTAL

CONSTRUCTION DOCUMENTS
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3: 2

2x6 Interior 2x6" Studs @ 16" oc 1.4 psf
Gypson Wallboard (0.5") 2.5 psf

TOTAL 39 psf

2x6 Exterior 2x6" Studs @ 16" oc 1.4 psf
Gypson Wallboard (0.5") 2.5 psf

Plywood Sheathing (0.5") 1.5 psf

6" Spray Foam Insulation 1.2 psf

TOTAL 6.6 psf

2x10 Exterior 2x10" Studs @ 16" oc 24 psf
Gypson Wallboard (0.5") 2.5 psf

Plywood Sheathing (0.5") 1.5 psf

10" Spray Foam Insulation 2 psf
TOTAL 8.4 psf
D Deck Dead Load
2x10" Joists @ 16" oc 2.4 sf
Decking
TOTAL 2.4

E Windows (Approximate)
Model # Quantity

144 x 88.5 500 1500 lbs
145x 31 0 450 lbs
23x 85 400 Ibs
33x351/8 0 400 Ibs
36x73 50 1500 Ibs
58 x 84 350 350 lbs
4600
F Roof Live Load
20
G Snow Ground Load
0 psf
H Floor Live Loads
psf
| Wind Load
100 mph
J Ramps

K Railings (Point Lo
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51

SéexyVeah U ritenia
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L, . Def lection
For Floor Memvers ((Deck)
Dwox = B/260 (in)
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Figure 3 ’ 55
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Low-Rise Building Pressure

1 Basic Wind Speed Vv 100
2 Wind Direction Factor Kd 0.85
3 Importance Factor | 1
4 Exposure Category B

5 Velocity Pressure Exposure Coefficients

Height (FT)
Case 1 applies to Components and
Cladding 0-15
18
Case 2 applies to MWFRS 20
6 Topographic Factor Kzt |
7 Gust Factor G 0.85
8 Enclosure Classification= Enclosed
9 Velocity Pressure qz 13.0
10 Internal Pressure Coefficients GCpi .18

11 External Pressure Coefficients GCpf

Figl
Transverse Wind P- P+
8.4864 3.78624

-6.65856 -11.3587

-2.48064 -7.1808
-3.52512 -8.22528
-3.52512 -8.22528
11.80262 7.102464
-11.6198  -16.32

-4.90906 -9.60922
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Fig 2
Longitudinal Wind

Fig 3
Transverse Wind

Fig 4
Longitudinal Wind
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GCpf P-

1 0.4 7.57248

2 -0.69 -6.65856

3

4 0.29 6.13632

5 -0.45 -3.52512

6 -0.45 -3.52512

1E 0.61

2E -1.07 -11.6

3E

4E -0.43 -
GCpf

1 0.4

2 -0.69

3

4 -0. :

5 -0.45 2512 -8.22528

6 -0.45 -3.52512 -8.22528

1E 1 10.31424 5.61408

2E -IC - 198  -16.32

-3.264  -7.96416
P- P+
7.57248 2.87232

-0.69 -6.65856 -11.3587
0.29 6.13632 1.43616
-0.45 -3.52512 -8.22528
-0.45 -3.52512 -8.22528
0.61 10.31424 5.61408
-1.07 -11.6198  -16.32
-0.43 -3.264  -7.96416
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Low-Rise Building Pressure

1 Basic Wind Speed \Y 60
2 Wind Direction Factor Kd 0.85
3 Importance Factor | 1
4 Exposure Category B

5 Velocity Pressure Exposure Coefficients

Height (FT)
Case 1 applies to Components and
Cladding 0-15
18

Case 2 applies to MWFRS 20
6 Topographic Factor Kzt
7 Gust Factor G 0.85
8 Enclosure Classification= Enclosed
9 Velocity Pressure qz 4,

10 Internal Pressure Coefficients GCpi 0.18

11 External Pressure Coefficients GCpf

Figl
Transverse Wind pP- P+
3.055104 1.363046

-2.39708 -4.08914

-0.89303 -2.58509
-1.26904  -2.9611
-1.26904  -2.9611
4.248945 2.556887
-4.18314  -5.8752

-1.76726  -3.45932
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Fig 2
Longitudinal Wind

Fig 3
Transverse Wind

Fig 4
Longitudinal Wind
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GCpf P-
1 0.4 2.726093
2 -0.69 -2.39708
3
4 0.29 2.209075
5 -0.45 -1.26904
6 -0.45 -1.26904
1E 0.61 3.713126) 2.0210
2E -1.07 -4.18 -5.8752
3E
4E -0.43 -147504 -2{@
GCpf
1 0.4 2.726093
2 -0.69 -2.39708
3
4 -0. .
5 -0.45 26904  -2.9611
6 -0.45 -1.26904  -2.9611
1E 1 3.713126 2.021069
2E ) 8314  -5.8752
-1.17504  -2.8671
P- P+
2.726093 1.034035
-2.39708 -4.08914
0.29 2.209075 0.517018
-0.45 -1.26904  -2.9611
-0.45 -1.26904 -2.9611
0.61 3.713126 2.021069
-1.07 -4.18314 -5.8752
-0.43 -1.17504 -2.8671
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N\

OVERTURNING 5.2

CASE | wivp  NORTH TO SOVUTH

12. 45

Set cales on P9

S.14-315  ((0Omeh)
Sle~%17  (60mph)

CASE 2. WIND SAUTH to NoRTH

Wz
= Wl 2
TUL?
bW
\Wh ™
- G
i

See  calcs on P9

814 -5)5 (100 mpn)
S516-5.17 (O men)
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OVERTURN (NG
(A<E 3

. —> WIVD

5,13

WIND wesT 10 EAST

Lz
T\l\.l >
TuLs TU\.’L
R/ o g s
\
: 8
| ke X
0y ,:
v k.
a5 \
l 13 N\ - v
s See ca\cs on P9

514~5.15 (100mpeh)
CASE 4  WIND EAST TO WEST P (Q’O"”;’P’“)

g W . : <%==Wvuva

L

Gor

W,

D

£2

245

See calcs on P9

514~ 5.5 (|00mpn)
Sle- 517 (6Omph)

35502
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OVERTURNING 14
100 MHP
CASE 1

WIND NORTH TO SOUTH
PSF AREA LBS X Y MOMENT ARM y
w1 11.81 323.50 3820.54
uL1 20.00 420.75 8415.00 1842.89 8165.07 3.34 20.05
uL2 16.32 500.26 8164.24 13.16
uL3 16.32 136.88 2233.80
L1 9.61 102.00 980.22 17
L2 9.61 340.00 3267.40 5.20
D1 47382.87 14.17
Moment 355545.18
Moment Dead 671273.12
A 1.8880107
CASE 2
WIND SOUTH TO NORTH
PSF AREA LBS X Y OMENT ARM (ft) X Y
W1 11.81 340 4015.40 5.2
W2 11.81 102 1204.62 125
ULl 20 420.75 8415.00 1842.89 8165.07 10.28 13.45
uL2 16.32 500.26 8164.24 17.17
uL3 16.32 136.88 2233.88 25.5
L1 9.61 3235 3108. 4.2
D1 47 14.17
Moment 374904.08
Moment Dead 671415.27
F.S. 1.79

é/ZQ—
Q
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CASE 3 .15
WIND WEST TO EAST
PSF AREA LBS MOMENT ARM
w1 10.31 364.43 3757.27
ULl 20.00 420.75 8415.00
uL2 16.32 500.26 8164.24
uL3 16.32 136.88 2233.88
L1 7.96 261.35 2080.35
L2 7.96 60.68 483.01
D1 47382.87
400000.04
Moment Dead 805508.79
2.01
CASE 4
WIND EAST TO WEST
PSF AREA LBS OMENT ARM (ft)
w1 10.31  261.35  2694.5185 5.2
W2 10.31 60.68 625.6108 14.25
ULl 20 420.75 8415 7.5
uL2 16.32 500.26 8164.2432 245
uL3 16.32 136.88 2233.8816 7.5
L1 7.96  364.43  2900.86 6
D1 47382.87 17
Moment 320222.2
Moment Dead 805508.79
F.S. 2.5154683

&
&
&
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OVERTURNING .16
60 MHP
CASE 1

WIND NORTH TO SOUTH

PSF AREA LBS X Y y
W1 4.24 323.50 1371.64
ULl 10.00 420.75 4207.50 921.44 4082.54 20.05
uL2 5.88 500.26 2939.03
uL3 5.88 136.88 804.83
L1 3.45 102.00 351.90
L2 3.45 340.00 1173.00
D1 47382.87 14.17
Moment 154310.51
Moment Dead 671273.12
A 4.35
CASE 2
WIND SOUTH TO NORTH
PSF AREA LBS X Y OMENT ARM (ft) X Y
W1 4.24 340 1441.60 5.2
W2 4.24 102 432.48 125
ULl 10 420.75 4207.50 9 4082.54 10.28 13.45
uL2 5.88 500.26 2941.53 17.17
uL3 5.88 136.88 804.85 25.5
L1 3.45 3235 1116. 4.2
D1 47 14.17
Moment 153002.23
Moment Dead 671415.27
F.S. 4.39
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CASE 3 17
WIND WEST TO EAST
PSF AREA LBS MOMENT ARM
w1 3.70 364.43 1348.39
ULl 10.00 420.75 4207.50
uL2 5.87 500.26 2936.53
uL3 5.87 136.88 803.49
L1 2.86 261.35 747.46
L2 2.86 60.68 173.54
D1 47382.87
175138.27
Moment Dead 805508.79
4.60
CASE 4
WIND EAST TO WEST
PSF AREA LBS OMENT ARM (ft)
w1 3.7 26135 966.995 5.2
W2 3.7 60.68 224.516 14.25
ULl 10 420.75 4207.5 7.5
uL2 5.87 500.26 2936.5262 245
uL3 5.87 136.88 803.4856 7.5
L1 2.86 364.43 1042.26 6
D1 47382.87 17
Moment 124008.63
Moment Dead 805508.79
F.S. 6.4955866

&
&
&
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Foundation

see soreadsheet on page e.4 for allowavle
10ads on varias size foofings designed to 1©00 pst

Metned:
™Me |0ods along eath wall of 4ne Novse will
e c\onvaired pbu comb NG TnNC aC0a 3 (& \0ads
OF TV ¢ ¢ . +\o0x; k"f NONS Twithin tThe ﬁ\\)v\’far:j
area of o awen Wo. Ths \oad Wi\ DE found as
A Ginale welant. BoSed on tne a\\oWab\e |eads
for eden footing gdf‘,\ ned for a 1S00psf max
Véaring pressure) TVIC number of foohngs
neeaec along +tnec wall sechon will be found .
Deod |oacls | <F are fourd is " esiom oads” pgy 3.|-|3%.2%
Below l\obels the Wal'S (pof, 3 floors. Tnese vawes
Covrespoxel T the€ deod 10aas (n LBS for fachn wWall,
floor, \,% roof area fourd In Spreaaskhcet on Pfﬁ .56,
Wa\ls
\/

F i ‘~A———~‘ - ——‘

] D |
S g
’ B [ =
)é" |\T K\ g ‘ ’P,
r ~H

: ’ e e R

S T ‘ '
F 1
e . il FiIc 6-]
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6.2
Floors
. '
A | b
B
| | S
|
£
FIG 6.2
Roof
S\OPcd Flat
A g D
B E
F\G. £:3:& Fle 6,38
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iE. 2 44.67F P\F A _£%%.01 pIF
- @
i
\n
oL e US4T BF &
i O O

& B |, 31#09 PIF

- =

% & =
W 626,19 PIF @ =
™
i
s
b d ¢ 34354 PIF W
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Allowable Loads on Footings

I qall =l 1500|psf

16X 16
b=| 1.333333|ft
d=| 1.333333]ft
p=| 2666.667|Ib

20X 20
b=| 1.666667]ft
d=| 1.666667]ft
p=| 4166.667|Ib

10X 24
b=| 0.833333[ft
d= 2[ft
p= 2500|Ib

8X 16
b=| 0.666667]ft
=| 1.333333]ft
=| 1333.333[Ib
12X12

[ b=] 1[ft
[ d=] 1]ft
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Wall (Top of Parapet to Finished Floor)

Width (ft) Height (ft) Area (SF) Dead (PSF) Windows (lbs) Load
A 19 10 190 6.6 300 15
B 19 10 190 7.3 0
C 19 10 190 6.6 750
D 12.875 10 128.75 6.6 250 1099.
E 13.46 10 132.6 6.6 500 1375.16
F 15 10 150 6.6 100 1090
G 15 15.5 232.5 3.9 450
H 15 11.16 167.4 8.4 350 1756.
| 15 8.9 1335 6.6 2381.1
J 30.375 10 303.75 6.6 0 04.75
K1 30.375 9 273.375 3.9 0 1066.1625
K2 10.25 5.92 60.68 6.6 0.976
To 7,875.81
SEE FIG 6.1
Floor (Wall to Wall)
Width (ft) Length (ft) Area (SF) Dead (PS oad (lbs) Live Load Load (lbs)
A 15 9.125 136.875 . .375 50 6843.75
B 15 11.33 169.95 1937.43 50 8497.5
C 15 9.58 143.7 5101.35 50 7185
D 12.83 19 243.77 2778.978 50 12188.5
E 13.5 19 256.5 2924.1 50 12825
14,302.23
SEE FIG 6.2
Width (ft) Length (ft) Load (lbs) Live Load Load (lbs)
A 16.5 11.32 3044.514 20 3735.6
B 16.5 14.1 . 3813.711 20 4679.4
C 15 9.1 1793.0625 20 2737.5
D 12.83 1 3193.387 20 4875.4
E 13.5 3360.15 20 5130
[ 15,204.82
SEE FIG 6.3
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6.6
Total Weight of House 47,382.87 lbs
Wall, Roof, & Floor D + L
PLF

A 688.01

B 1,317.09

(6] 743.35
D 84.54

E 105.78

F 298.67

G 467.47

H 626.18

| 410.38

J 585.58
K1 554.30

SEEFIG 6.4
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Allowable Footing Size for each wall

WALL PLF LBS | MIN AREA SF MAX AREA SF 10X24 | 16 x 16
A 688.01 | 13072 8.71 13.072 5:2 4.9
B 1,317.09 | 25024 16.68 25.024 10.0 9.4
C 743.35 | 14123 9.42 14.123 56 5.3
D 84.54 | 1099 0.73 1.099 0.4 0.4
E 105.78 | 1375 0.92 1.375 0.6 0.5
F 298.67 | 4480 2.99 4.48 1.8 1.7
G 467.47 | 7012 4.67 7.012 2.8 2.
H 626.18 [ 9392 6.26 9.392 3.8
| 410.38 | 6155 4.10 6.155 2.5 a
J 585.58 | 17567 11.71 17.567 7.0 6.6
K1 554.30 [ 16628 11.09 16.628 6.7 6.2

MAX LOAD
10x 24 2500
16x16| 2666.66
8x16 1333.33
12x12 1500
20x 20| 4166.607
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Check. Contilevey of FpN

- v Mox wWo\) \oad (\o/¢t) = 150 /4
J, (from pa. 61)
Trib Areq = 16"
P=150 b/Et (1L3%f1) = (voO v
I 10" j _ﬂ
Z2X\O
. A= 00 VR = 25"
A= 26Zin* 2
Sx= 21,24 in*
Vmoax = P = 000 \o
Mmoax= PR = 2500 \p-in
Tz=FA= 72.05 P
d
. §="ex = 1b2.62 ==
The fioor ists are wpoble of ocring as a
contiiever For tne wa) in S0 a Way thadt
e foohnas con e 10aded in tTywe mitddic
for opfima\” l00ding Capacity
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HAMPTON

Analusis of Deck

Live Load = 50 pst

Dead LoAd = \0 pst
2x\0 JostS@ 10”000 = 24 psf
Deckina % bpst
Mhiscell dneous = 8pcf
® 10 pst
Total 1oad = D+L = O I‘.’v?
- Onedrs LONG st Joist Scchon  Proper Nes
’ :’_)‘ \D
L= %')—5 A= \3 (ole !-‘)
trio area= \o" = |\/a’ Sk ® 21,39 in?
J = \poad (o area)= 80 \b/f¢t I, = a3 in*

'J)‘—J‘q = 272
i &

\/"V ax = O s
A . 2 = Gn 7. " -

Mmax = WE78 = 680.625 Ip-ft = 2\1,.5 lb-in
C= VA= 23-79(%1

& = M/gy = 38l.94 ps)

A ///7,1;(][]_ -\,7_' /3’ 4(1 00,000 OB YD) * O.ngb
- r YWO e 1o ~ J
rb ~ rb(,D(.M(_t CuCy C‘\AC\ Cr = \'10'[5 \)Sl 7 3%l PSI
v = Fv CoCm G Ci - 5 PSi 7 2y PS; [@
Fp= \050 pS
Fv= \1S ps
Co= 1,0 : \(00, poo psi
Cm= |,0
Ce= L0
CuL= 10
ce= 1.0
Cry= 1.0
Cv= 1.0
= 115
o= L = onN\S' 2z ©,0526”" oK
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—p Check Longest Girder

L= &'e"

Y o = ’A,'j{tl,' ?) = q :[1"
w= OPSF (Y.125) = 247.5 \o/ft

Vmax = WL/Q : \072.5 lbs
‘.‘--‘alr.ww-“’“p/5= 2323%.11s lb-f+ = 21,0868 \p-in
T=V/A* 17.23 pei
§=Mey= @5, D2 Ps\ l04-—5 Cr2lip.d el D50ps)
Sx = 2(2129) = 428 (, 2x10" make
)P the aivder )
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| 7.2

Check. Fire <uppression Tank / Plonter | Bendn on Deck

Find weight of ywoder Tank -
Yolwme: 250 gal (0.4232 ft7/ga1) = 23225 £4+3

Dergity oF Wdaer (02 4 \B3
NCgnt = 2079 48 |ps.

heck Bearxing of Tank

Minvro . Reauired Area= 2074 49 \es /” e N\= | 29bST
(S00 lp=,/
&iwven
X ox 266 Span
A= (V2" x 266" ) = 0,33 5§

QCJ‘_J\\’?"‘- W of Lxbk' 128 sf = 4|5 = S joists
0.2 5f v
LEnath of Tank = 5.5
osts \n 56’ @ \b' o, = §5’= 4.\125 £ 4159 NG
.33
@ 2ot =68 = K5 2 Axsﬁ\oa
‘/

Ard ‘i"lf\’."l‘\‘\’v of <o)

- Volume 6" X 29" x g’ = 5333 cf
Dereity= 100 |p/cf
Wewght = 5323 33 \p

Cneck. False Floor
\cad = ° R x 29 = 250 o/ f43
w = (280'%/F*) (16") = 222,23 /¢t

Sl L= 28"

; 3 V= W45 o Huy Yy bs

1 M = W8 = 246,296 1b-¢4 = 265558 Ib-in
Wb T= /A= 52.87 psi ok
A= B2S5int 6= Msx= HeB 2R pe 2k
CJ) = | —"j% n>

Min reguired Area= 532% '—’«:a(‘ S§ >= 2.55sF

éT Ve ¢ :LX H*) D\;'.- 5’ C)POJ’.
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T

Checx Bench. =2 JO\S‘Ys are =8 1"-DC

Live load = B0 j;fg:
- Dead Woad= 2x6C \&" oc. = \4 psf
Load = B|Y psf

\r

Trib Area = b
w= slypst (1")= 685 9/t

L 4 L | X Mz N%8=2 3H.25 |b-F+ = Y4)) |pain
AP 7
§ t = b.?) PS\ o
2x b 6 = SH.q psl
A= 825in>

Sx= T1.582 in?
Oneck ?ﬁcarmc; of Lead
Area of Berch= 2'x ' = |2sf
Weight = BlYpsf (12sF )= Glb.g b
L Req Min Area = (\b.g \\o( o=E . )= 04|12 sf
iS00 | /

Given | (2x4) @ 6’ span
A= (3L")(6") = INS sF 2 oMl &f
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» / o s = SF=(23'%S")=lI5 sF
- ‘\ 7 G " Loael = SO pst x 2.5 = 125 e

’ ! 18’ %250

; | : L1 xeluz 2

23 | THEL o o) oy

bt 4

) | | : w- 125 Y (23)
% geatiry= |1 B' | P=2875 b

! Alloviable  Beariag = 1500 pef
| | ?,-?770; = 1.9 gp/P” "
| J Z 2xi6 @ -8 spar
5 (3 e)) = zas sF [ok]
|
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neck Ralings

Sechionn Pyopernics — 4x&” Coluwn

Az V.25 In?
6\, = 11.2%in? (worse case)
Point Load applicad 1 LOMPYEsSsSI10n
Pl
& P= 200 |\b
Goxial = A= 10.29 951 a1
Pony Load applied e rallvy
Y
i 3
P ‘I' ."IJ.‘-/[.
2= 2'L"

M= P-2= 700 lb-Ft = BHOO \e-in

A
S e = M/g-‘ = 747.49 p2 &el
;. T = VA= 1034 psi
7
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Old Dominion University & Hampton University

\J

o, |
U;\‘i\\‘\xﬁ Cove 3 Pergola
gt e \ocads £rom the peEroola aQre tran Sferred 10 The
AMiitw core and TO e house. The PC‘%O‘C‘ S made of
22X Typrass rafters and 3 builtup prantcrs made
OF 4WD 2X\2Z Spaced 1L f+ opaxt and stainiess Sieel sheetr |
metal across tne potiom. ‘
- Find t™he 100ds of +he planters 3 Chclk Shructvic
%
d : WEignt of 2x\2: | :
Volume = Vax |(Va" < 12 = \.4D6F+3
Dex By = 32'e/£43
‘*Nc"vo’.m = 45 \pe
P Weignt of S0 |
Wl Shect T Volume =Vx I x 12 = |2f4®
meta Densiny = |00 '9/¢42
V"(C\Cji'\f = |200 |
ey -
W= (12001bs + 45 lbs) /12 = 10375 |6/ £t
wy
V=N = 2225 Ib
T l l l J M = ‘M‘/ = |1961.5 le-ft = 22410 \o-in
et o 7
= 4 .
A= \Z T=YA = \BH4 psi
6=M/Sx'° 254 |+ P“\
A= 2(Wjax 1/u)= 23T I
Sx= 2 [ pd*\= 2(20.64) = b328in®
\ @ /
- Determine minimum 1 hickeness of sheet metal
Aeome 6y = 20 rsi  and z,.d'— 0. (20 ks )> |DES)
L Consider 1he trmss-scenon of thwe
s L Panter a% a Simply swpperied bedm
-HF s _1’ ﬁ/ made of sheet wactall.
(05 - cecrion of ol = |2001bs ¥ 12/ = 100 \b& /¥
oNectT metal -
: \mox= *¥a= 201
[ gk Mmox = X% =125 lp-ft = \30 lb-in
— 1 ;.
- 6= M/Sx 5 20\ 2 \E,Okb"'j/(\i]t‘)/b = L 2z 0 ’l *gonn'S
=V = Dk Z %W /in)k) % £2000023%in

creel Tetal wust be 78 sfainiess Sfeel watn Sy= 2088
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|9 %

| Check. 10ad of pergola info house

Vimax ‘et
ot
" \I/ [ 40 Ve = @25 1bs
)
o«
Z ~la
wolTS
g E ~
'1"(\%2\ o | House
O\":"‘

Assume nofehn (1S equal in both 2x |2
A=% (’Lx \2) = *‘i(\b.%ﬁ)‘ SH4 in*

Each planter & wode of 2X12. Assume each
COrNES an equal amount pf snear \oad

(B P:_ \/”‘{”{/'l; ?)l2~% \bs

T=p= 212.5bs = %7.0% psi

- A BULin*

6 =0 becguse +t\ere s no moment at this
owection

= Determine bolt S\Z€ ofF |ag po\is intn novse
Bow Lengyn= 5" +o penefrode {p svd

Try Garode 2 polt with 28" +nicknNess

A= T (PoT2)* = 0\ in*

=

T = Vnox = 025 = 5,56 .24 Ps'\
A o\

5\5 = ?wOOO oS 72 6‘&%88‘—1 ps'\

A\'\vﬁ *e" bolt &GR2L or Yngner will oy &
With \engtn ef =L
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“NELK loads info SUPPOrTS on Uhliru (ore

(1]
OLD DOMINION
UNIVERSITY

HAMPTON

Mowx

10.%
7\ - = 534
By = P4
Cy = 653
LL() E 125 435 I3 I35 15 BT IS 1S #* Determmined
Usin
STAAD PRO B
il (See Sheets \0.5A -
= 10.3N)
“b 2% b % 5}"130 r
i ALY
2
ay- l__
\\b l
4 l
\bo |
|
S
s Moment
/\7'0'1 (\‘0-”\)
209 p 4
277
Syheor = S24 \b
MO\X MoMmen + = ggq \b'ft

Secrion Proper hies - 2x 8

6108 \p-in
A= 10.875 in?
SX= 13,14 in3
T= YA = 49.10 ps) ox
&= Msx= 48762 psi Ok
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a
Monday, March 21, 2011, 10:11 PM

1.

Version 20.07.06.35
Proprietary Program of
Bentley Systems, Inc.
Date= MAR 21, 2011

PAGE NO. 1
10.3A
B T
STAAD.Pro V8i SELECTseriesl O

Time= 22: 8:18

USER ID: odu
e e e de e e e ok ok ko ke e e e ok ok ok ok ok ok ke ke ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ke ok ok
STAAD PLANE

LA I
* Ok % Ok Ok X F * *

INPUT FILE: Structurel.STD
2. START JOB INFORMATION
3. ENGINEER DATE 21-MAR-11
4. END JOB INFORMATION
5. INPUT WIDTH 79
6. UNIT FEET POUND
7. JOINT COORDINATES ‘
8

1000;,2100; 32.7500; 4400; 55.2500; 6700; 78.7500

8 10 0 0; 9 11.25 0 0; 10 13 0 0; 11 14.25 0 0

10. MEMBER INCIDENCES

11. 11 2; 22 3; 334; 445;556; 667;778;889; 9910

12. 10 10 11

13. DEFINE MATERIAL START

14. ISOTROPIC CONCRETE

15. E 4.536E+008

16. POISSON 0.17

17. DENSITY 150.336

18. ALPHA 5E-006

19. DAMP 0.05

20. END DEFINE MATERIAL

21. MEMBER PROPERTY

22. 1 TO 10 PRIS YD 0.5 ZD 0.5

23. CONSTANTS

24. MATERIAL CONCRETE ALL

25. SUPPORTS

26. 1 PINNED

27. 6 10 FIXED BUT FX Fz Mx my Mzl

28. LOAD 1 LOADTYPE NONE TITLE LOAD CASE 1

29. JOINT LOAD

30. 2 6 10 FY -625

31. 3 TO5 7 TO 9 11 FY -25

32. PERFORM ANALYSIS PRINT ALL
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10.3B
PROBLEM STATISTICS
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 11/ 10/ 3
SOLVER USED IS THE OUT-OF-CORE BASIC SOLVER
ORIGINAL/FINAL BAND-WIDTH= 1/ 1/ 6 DOF

TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 29
SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS
REQRD/AVAIL. DISK SPACE = 12.0/ 167874.0 MB
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10.3C
LOADING 1 LOADTYPE NONE TITLE LOAD CASE 1
JOINT LOAD - UNIT POUN FEET
JOINT  FORCE-X  FORCE-Y FORCE-Z MOM-X MOM-Y MOM-Z
2 0.00 -625.00 0.00 0.00 0.00 0.00
6 0.00 -625.00 0.00 0.00 0.00 0.00
10 0.00 -625.00 0.00 0.00 0.00 0.00
3 0.00 -25.00 0.00 0.00 0.00 0.00
4 0.00 -25.00 0.00 0.00 0.00 0.00
5 0.00 -25.00 0.00 0.00 0.00 0.00
7 0.00 -25.00 0.00 0.00 0.00 0.00
8 0.00 -25.00 0.00 0.00 0.00 o.oo.
9 0.00 -25.00 0.00 0.00 0.00 0.00
11 0.00 -25.00 0.00 0.00 0.00 0.00
FOR LOADING - 1
APPLIED JOINT EQUIVALENT LOADS
JOINT  FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM-Z
2 0.00000E+00-6.25000E+02 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
3 0.00000E+00-2.50000E+01 0.00000E+00 0.00000E+00 0.00000E+00 0.0Q290E+00
4 0.00000E+00-2.50000E+01 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
5 0.00000E+00-2.50000E+01 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
6 0.00000E+00-6.25000E+02 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
7 0.00000E+00-2.50000E+01 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
8 0.00000E+00-2.50000E+01 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
9 0.00000E+00-2.50000E+01 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
10 0.00000E+00-6.25000E+02 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
11 0.00000E+00-2.50000E+01 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 1
LOADTYPE NONE TITLE LOAD CASE 1
CENTER OF FORCE BASED ON Y FORCES ONLY (FEET) .
(FORCES IN NON-GLOBAL DIRECTIONS WILL INVALIDATE RESULTS)
X = 0.708841485E+01
Y = 0.000000000E+00
Z = 0.000000000E+00,
***TOTAL APPLIED LOAD ( POUN FEET ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = —2050.%\
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 MY= 0.00 Mz= -14531.25
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STAAD PLANE -- PAGE NO. 4
10.3D
***TOTAL REACTION LOAD( POUN FEET ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 2050.00
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 My= 0.00 Mz= 14531.25
MAXIMUM DISPLACEMENTS ( INCH /RADIANS) (LOADING 1)
MAXIMUMS AT NODE
X = 0.00000E+00 0
Y = -8.63404E-03 3
Z = 0.00000E+00 0
RX= 0.00000E+00 0
RY= 0.00000E+00 0
RZ= -4.57048E-04 1
EXTERNAL AND INTERNAL JOINT LOAD SUMMARY ( POUN FEET )-
JT EXT FX/ EXT FY/ EXT Fz/ EXT MX/ EXT MY/ EXT MZ/
INT FX INT FY INT FZ INT MX INT MY INT MZ
SUPPORT=1
1 0.00 0.00 0.00 0.00 0.00 0.00
0.00 -533.52 0.00 0.00 0.00 0.00 111110
6 0.00 -625.00 0.00 0.00 0.00 0.00
0.00 -238.84 0.00 0.00 0.00 0.00 011110
10 0.00 -625.00 0.00 0.00 0.00 __0.00
0.00 -27.64 0.00 0.00 0.00 0.00 011110
*xkkkkxkkxx*x* END OF DATA FROM INTERNAL STORAGE *****x*kxkx%
33. PRINT ALL li. ;'
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10.3E
JOINT COORDINATES
COORDINATES ARE FEET UNIT
JOINT X b 4 z
1 0.000 0.000 0.000
2 1.000 0.000 0.000
3 2.750 0.000 0.000
4 4.000 0.000 0.000
5 5.250 0.000 0.000
6 7.000 0.000 0.000
7 8.750 0.000 0.000
8 10.000 0.000 0.000
9 11.250 0.000 0.000
10 13.000 0.000 0.000
11 14.250 0.000 0.000
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10.3F
MEMBER INFORMATION
MEMBER START END LENGTH BETA
JOINT JOINT (FEET) (DEG) RELEASES
1 1 2 1.000 0.00
2 2 3 1.750 0.00
3 3 4 1.250 0.00
4 4 5 1.250 0.00
5 5 6 1.750 0.00
6 6 7 1.750 0.00
7 7 8 1.250 0.00
8 8 9 1.250 0.00
9 9 10 1.750 0.00
10 10 11 1.250 0.00
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10.3G
MATERIAL PROPERTIES.
ALL UNITS ARE - POUN FEET
MATERIAL
KIND E POIS DENS ALPHA DAMP G
CONCRETE \
1D 4.53600E+08 0.170 1.50336E+02 5.00000E-06 0.050 1.93846E+08
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10.13H
MATERIAL PROPERTIES.
ALL UNITS ARE - POUN FEET
MEMBER E G DEN ALPHA
1 453600000.0 193846160.0 150.33598328 0.00000500
2 453600000.0 193846160.0 150.33598328 0.00000500
3 453600000.0 193846160.0 150.33598328 0.00000500
4 453600000.0 193846160.0 150.33598328 0.00000500
5 453600000.0 193846160.0 150.33598328 0.00000500
6 453600000.0 193846160.0 150.33598328 0.00000500
7 453600000.0 193846160.0 150.33598328 0.00000500
8 453600000.0 193846160.0 150.33598328 0.00000500
9 453600000.0 193846160.0 150.33598328 0.00000500
10 453600000.0 193846160.0 150.33598328 0.00000500
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10.31I
MEMBER PROPERTIES. UNIT - INCH
PROFILE aAx/ 1z/ 1Y/ Ix/
AY AZ Sz Sy
1 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
2 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
3 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
4 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
5 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
6 PRISMATIC 36.00 108.00 108.00 _182.52
30.60 30.60 36.00 __36.00
7 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
8 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
9 PRISMATIC 36.00 108.00 108.00 182.52
30.60 30.60 36.00 36.00
10 PRISMATIC 36.00 108.00 108.00 182.%3
30.60 30.60 36.00 36.00
SUPPORT INFORMATION (1=FIXED, O=RELEASED)
UNITS FOR SPRING CONSTANTS ARE POUN FEET DEGREES
JOINT FORCE-X/ FORCE-Y/ FORCE-Z/ MOM-X/ MOM-Y/ MOM-2Z/
KFX KFY KFZ KMX KMY KMZ
1 1 1 1 1 1 0
0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00 0.000E+00 0.000E+00
6 0 1 1 1 1 0
0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00 0.000E+00 0.000E+00
10 0 d 1 1 il 0
0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00 0.000E+00 0.000E+00
¥k kkkkkkxx*x* END OF DATA FROM INTERNAL STORAGE *****kkxxix*
34. PRINT ANALYSIS RESULTS .
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10.30
JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = PLANE
JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
1 1 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00046
2 1 0.00000 -0.00519 0.00000 0.00000 0.00000 -0.00034
8 1 0.00000 -0.00863 0.00000 0.00000 0.00000 -0.00001
4 1 0.00000 -0.00743 0.00000 0.00000 0.00000 0.00015
5 1 0.00000 -0.00444 0.00000 0.00000 0.00000 0.00022
6 1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00015
7 1 0.00000 0.00166 0.00000 0.00000 0.00000 0.00002
8 1 0.00000 0.00162 0.00000 0.00000 0.00000 -0.00002
9 1 0.00000 0.00112 0.00000 0.00000 0.00000 -0.00004
10 il 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00006
11 1 0.00000 -0.00105 0.00000 0.00000 0.00000 -0.00007
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SUPPORT REACTIONS -UNIT POUN FEET STRUCTURE TYPE = PLANE
JOINT LOAD FORCE-X FORCE-Y FORCE-2Z MOM-X MOM-Y MOM Z
1 1 0.00 533,52 0.00 0.00 0.00 0.00

6 1 0.00 863.84 0.00 0.00 0.00 0.00
10 1 0.00 652.64 0.00 0.00 0.00 0.00

10.3K
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MEMBER END FORCES STRUCTURE TYPE = PLANE
ALL UNITS ARE —-- POUN FEET (LOCAL )
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
1 1 1 0.00 533.52 0.00 0.00 0.00 0.00
2 0.00 -533.52 0.00 0.00 0.00 533.52
2 1 2 0.00 -91.48 0.00 0.00 0.00 -533.52
3 0.00 91.48 0.00 0.00 0.00 373.42
-
3 1 3 0.00 -116.48 0.00 0.00 0.00 -373.42
4 0.00 116.48 0.00 0.00 0.00 227.81
4 1 4 0.00 -141.48 0.00 0.00 00 -227.81
5 0.00 141.48 0.00 0.00 00 50.96
5 1 5 0.00 -166.48 0.00 0.00 0.00 -50.96
6 0.00 166.48 0.00 0.00 0.00 -240.39
6 1 6 0.00 72.36 0.00 0.00 0.00  _240.39
7 0.00 -72.36 0.00 0.00 0.00 -113.76
7 1 7 0.00 47.36 0.00 0.00 0.00 113.76
8 0.00 -47.36 0.00 0.00 0.00 -54.57
8 ! 8 0.00 22.36 0.00 0.00 0.00 54.57
9 0.00 -22.36 0.00 0.00 0.00 -26.62
9 1 9 0.00 -2.64 0.00 0.00 0.00 26.62
10 0.00 2.64 0.00 0.00 0.00 =31.25
V
10 1 10 0.00 25.00 0.00 0.00 0.00 31.25
11 0.00 -25.00 0.00 0.00 0.00 00
*xkkkkkkkkkk** END OF LATEST ANALYSIS RESULT ****%kkkkkkk%*
.
35. FINISH
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10.3M
**kkkkkkxk** END OF THE STAAD.Pro RUN ***kkkkkkxx
*%%% DATE= MAR 21,2011 TIME= 22: 8:18 **x*x
% de ok e d g ok kK ok sk ke sk ok ok ok ke ok ok ke ok sk ok ok ok ke ok Sk ok ok i ok sk ke ok ok ok ke ok ok ko ok ok ke ke ok ke ke ok ke ke ok ok ok ok
x For questions on STAAD.Pro, please contact *
* Bentley Systems Offices at the following locations *
% *
* Telephone Web / Email *
* *
* USA: +1 (714)974-2500 *
* UK +44(1454)207-000 *
* SINGAPORE +65 6225-6158 *
* EUROPE +31 23 5560560 *
* INDIA +91(033)4006-2021 *
*  JAPAN +81(03)5952-6500 http://www.ctc-g.co.jp _*-
* CHINA +86 10 5929 7000 *
* THAILAND +66(0)2645-1018/19 partha.p@reisoftwareth.com *
* *
* Worldwide http://selectservices.bentley.com/en-US/  *
* *
s ok e e g ok ok ke ok ek ok ok ke ok ok ok ok ok ok e ok ok ok ke ke ke ok ok ok ok e ke ok ok ok ok ok o ok ok ok ok ke ok ok ok ok ok ke ke ok ok ok ok
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10.3N
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Check 4x4 Cypress plumns supporting pergola at réachion
Tl d poinis B?CJ on
a0 T P= Best b (worst case) P9 0.2
A= |';’_.’2.5'|l‘\1
Sy = 7146 in®
Qe =45
a= 3/’
le/d = 543" <€ B0 okv
A E\u\ n - L‘\_lO,OC)L)
' ‘:’u»- = L\_‘O,()(X)
F/! = Fc CoCmCt CF Ci Cp F¥ - a3 5
Fo = “OO?S‘ (\JOZ) Fee = 03825"“'/(3%1‘)2:
Co= 04 A=Feefper = 17U 1420
Cm= |.D C =09
Ce= 10 Cp= L. [[1*B)* _ 6
Ce= | 2¢ \ 2¢ . c
Ci= .0 Cp= 1058.84 - |087. 8%
Ce= 0,999 Cp= 0,49
Ct= 1.0
= F'= 922,185 psi Goiar = /A= T0.953 psj
422,185 7 10.53ps) @
Cneck Pottorm  Support
() Plan View
Eaan (olumn  cavvies V/q ibS = 216 \bs
s
Check +he 2x6
Phy Py Mmay = /4 (ﬂ>
A__.L~l_2 = 172% Ub-in
1 Wy Moy Vwox « P4 = 216 \bs
A=8.25 i’ T- 8= 26.\9 psi
P =" Sx=7.963 i’ 6= "5 = 228.49 ps)
— (o] aY I
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A 2

>

+0.C.) * Gb.071 \efft

- olo w1 'Y e

)
g 2

7 - “

»
3

.4 s v

2Fy= 216 + 216 * .6 (2) = Ay + By
Aqt By = 59.24 los ;

ML= 216 (V2% + bbb (205”) -8y l(2'3")

Vnay \72.%2 \bs dvj' \7337;
Mraxs 220 \p-fE Ay 392, o\
264D \b~-in

As 8125 In e T—"j J
Sx * 7562 in? ; V (1es)
| “0—.\_

= 13

— hini i / B~ S
(o] = M. (vo- £+)

2 Check [0ads from pergela +© yhility core ot reaction
peint A from pg. 0.% &
e \0ad

There are 2 2XB So OssVMNEe each Cort %
A a (OCE
zl ,’\}"'\\\ é

Lcﬁe;-) % (l0.28in*) = SHYin™

. P= Al=%2Y/2 = 24708
\_'2’,(8

@O o Pa= 4908 oo
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ID.b
neck. Waxer Tonks inside the Uity Core
Volurme (9a1) ©0 500
Volume (f43) £ o) bb.l7
Dencity H20 2.4 b2 Y
~ Weight =00 4\0
@
- For tanL @
Min req oreo. = "'“bO\bS( 1 P G 1 B =
\%00 1/
Given
2Xxb @ \&" o,c. for 210" span
A= (\Y2x 2\0")= 0.294 ¢
feq Joists = 20%sf = 1.92 joists
O 254 5¢
For \' span @ (6" 0.¢. % |l = B2 joists 2 782 oists
1"\

= 3

- For tank (1)

Min Yeq area = 90010s ?SL )= 022 of
1500 1o

Given 4 (2x 4) columns
& (/2% 3\/12 = 0.4 SF NG
8 (Iax 32) =0.292 S NG
WpPoYT With
0.229<f NG ? 2xb olvns
-

0.459 sf [0K]

4(\/2x %Y%)
8 (VA x5h)

o
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0.7

Dead \oad oF U1 s (Love
s 2xb @ | oL = (H ps¢t
Z2xX4 @ \L' oL = DA psSh
Ph_f woeda (f2*) = \S psf
Siding (') = S pst
R | V‘J I .- -fJ “"!
g %2 '

RoofHnq (metal) =

(o) (112") = 2,115 £42
@ 3qn)(2qr) = \o. 2128 £+

| @ = (537 52") = 27 (25 f+*

’ > = 3 (529 (1'S?) = 3,66 £42
% <

_____ L
| @ . (37PN = 62,71 £42
Pl +8 |
&
‘ L Dept-h = 3'y
®
2x4 + Pluwoodd + S\a = 249 PSS
_,/)A-. \0b ,,,2 )" el 2\2 %
P &
- ™ \"A__ 2 -\(.,* LY f4 2
A '_,‘(A. % X «U/Q\/=~L‘,2hlhk¢'&
K& 299209 +£1°
@ Llocc = 239 292.7% = 941,84 |bs
R.oof
Metro koo b 3 pSi
; Area = “4'S '4") = 12 2
@ O - Ly 105
\0oYS
2xl + © Jo0 = 9. psfF
' s (28" )(2) * |20 Ff+*
© load= 242 Ib
Column$
(Olywne— 2 \Y)/;*
Lengrin- 4'9" x B olunwing
Load = \\L \ps
- Tota\ Degad ood = 645 g4y \ps
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@ Ackd Werant of bevran (oc‘j \O.'a)
@ ard yeacnon \oads 2% C qu\0%>

® Add reaction lcad A (pg \0.1:)
argd e reachion of 3 (2x\2)
pergoia oists (@ Y94 le each)

— e i —

®
@ 30 pef ()27 = 200\es
By = DM \os 120 \bs
C ) = 553 \vS
Au= D34 \p 2 o5 \b
2x12.= "10\p )

RIS e ¥
23225 lovs

From pg 0T = Deod Load = [LS0 leS
Fomn pg 10,8 — Load = 2325 \bs

X 2915 |5
Min req Area= 3975 bs(_SF_ \= 2.65 sf
(\aoow /
Q\\/CH‘ "
(2) 224 along length of (7710
2(3%" x1710) = oy of Z 2.5 5f
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Photovoltaic Uplift Load on Slaped foof

W - A ~
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The int uplhft+ loads 2 Adwin force |pads at eaen
ONMECHiEN are found. These |oadS are based on
whot Zone the onnelnon is \n on the roof

Below iS5 o Sketdn showing +yie zones on thne
S0ped (DOf » Gable Roof wrere = \4°

A ac
lo7. of Jeast norizontal gimersion = 040 (155 ) = 1,55/
Oo4h = o4 (\B)=_ 06
Must be Z 4y of leost horizdim =0.04 (15.5) = 0.62
Myst be 2 327

o 025" y "
y 3’ 2 QS' L 3' 2 7 2 ) S ; 2 i
° :l 7 7 /7 7 7 7 7 7
1 1 ‘ 2 1 l
S e R R =
' | 11 1 e ?
l | 6\1(9 H-—-———-»B SR — ; } ]
i I - D\C\P‘r
| : ’ "’"cj” € /\?J section
L)
l 5.
@ | @ | ® @ |5 p—t-]
! g |
l [ = ¥ =
; |
l I s."b L = i
| | R ¥
J{ [~ | i S -TO';_— 3’ 4 5 49 q
3 | @ | < |
1 5% |
<! over hang ¥ —
o L 4 JL |
e PV Arrangement
(with beams)
Letermine ~e lenath of eoch beam +thad
€5 \Nn e00n Zone. “USE OPPYOPY ote UP.‘% + oint load
10 (Corre spend 10 the NUMPEr of conneehions 4o e -
voof in eath zone. Conver¥ twnese uplift values
- wo o PSE valve  depty )c\m(j o0 the footprint
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N\

PV Loading
Roof NOTES
Zone 1 Zone 2 Zone 3 | Overhang
Uplift -16.5 -28.7 -42.4 -33.5 |Effective Area = 10 sf
Pret 30 (Psf)
- Downforce | 10.4 104 10.4 104 |Wind Loads = 100 mph
A 1 1 1 1 Exposure B, h = 15'
Kzt 1 1 1 1 Topographical Factor
| 1 1 1 1, Importance Factor
Pﬂe(l Up
(o) -16.5 -28.7 -42.4 35 o e
P ety DOown
10.4 10.4 10.4 10.4
(psf)
Dead (psf) 2.4 2.4 2.4 2.4 Given Weight of PV
Snow (psf) 10 10 10 10
Case 1 12.4 12.4 12.4 12.4
Ppown, DOWN Case 2 12.8 12.8 12.8 12.8
force (psf) Case 3 17.7 17.7 17.7 17.7
Max 17.7 17.7 17.7 17.7
Pyps Uplift (psf) -15.06 -27.26 -40.96 -32.06
B (ft) 5.183 5.183 5.183 5.183
w,
Downforce || 45.873 45.873 45.873 45.873
(plf) Poown*B/2
w’(;’l‘:)"ft 39.031 | 70649 | -106.155 | 83.089 | -
L (ft) 1 1 1 iven for attachment to metal roof
R Down
(Ibs) 45.873 45.873 45. 45.873 P *L*B/2
RUp (lbs) || -39.031 | -70.649 | -106. 83.089 L*B/2
R max (Ibs) || 45.873 70.649 83. ax of R up or R down
Thread
Depth (in) 0.149 0.23 0346 - Using No2 Southern Pine, Rmax/307

Convert Rmax into a PSF uplift load on the roof

Beam * D E F G H
Zone 1 6 6 6 0 0
Ler'\\‘g:rn(‘f)tf) 8 Zone 2 4 4 4 9 0
Connections** e 0 0 0 2 0
Overhang 0 0 0 0 11

Zone 1 234.18 234.18 234.18 0.00 0.00

Load (Ibs) 282.60 282.60 282.60 635.84 0.00

0.00 0.00 0.00 212.31 0.00

0.00 0.00 0.00 0.00 913.98
516.78 516.78 516.78 848.15 913.98 | 4814.38 I

* See attached sl
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11..3

Solar Thermal Loading

Dry Weight
(Ibs) 133
Capacity (gal) 1.22
Conversion o5
ft*/gal )
Density of
Water (pcf) 62.4
Total Wet
Weight (bs) || 163150
Length of
Module (in) 121.187
Number of
Connections 10.099
(@12")
Load per
Connection 16.155
(Ibs)
Width of
Module (in) 47487
Area of B854
Module (ft’) )
Uplift on Roof 4108
(psf)
Total e
PV 21.349817 psf
Solar Thermal 4.108 psf
Total Uplift 25.458 psf
Force
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Planters

@b Greywater Planters

yve \ A\ o4 »Ou | : £
2 Volume - 274 x 2145 T'10°= Skt cf
Jensite’ \oo \ef f
Nesav+= 5429 . |\b
Beoring Avea  (2/4” x7/10")= 2.l of 2\
(heck Yalse Floor

| oY
Deod Load = 24298 18/50.) 5 = 208 Vet =

Trib Area = 6" 3 \.\Tﬂﬂh\; s
Linear Load on Joist = 27777 9/Ft
277.77 % £+ Veax= WH2 = 402.96 \b
| N T Mmox = W/p = 285 @ (p- £+
24y 7 = 4629.62 |b-in
T= VA= 26.12 psi
2% G 6= Msx = Llo5% ps)
A= 825"
Sx = 1S9 in?
pret Firvg Allowakles: WNo Z So Pine
Fp= \=00 P‘v\
r\( = \—76 N =
Cp= O; = Deod Lood
Cm= 1.0
ce= 1.0
Gee 1.Q
Eapy W
Ceu= 1.0
(S
C(= .15
Fo' = FoCoCmC4t CL CECAuCi Cr = 1BBZ.5p5 \Z:E
Fv' = Fv CoCmGe Gy = 1208 pei
Check Beoring ©f planters
Nin Rea. Area= SH2A. D I S \= BDlbAsF
 \SD0\o
Given :
S 2(244") spanning ©S

A=2(3%"x Bis)= YWANSF 2 2.62SF

I?
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@ SOuthern Planters

(worst case,)
Weignt of Sol )
Nolume = 26" X 274" x 8’8" = 50.55 F+*
Dens\*nj= |00 psf
Weight™ = 5,055.56 |bs
There (& NO fFalse Flor in +hese
bearing load s

planters. A\l
trans ferred
gvou.u—i

a\wrectly 1o tve
rorgin wL” @ "o YO\Sts.
Min required area* 5055.56\ks /__3_L \* 3.37sf
\SOO0 |5
awven

@ 2xL along |ength of planTer
® 2x¢ @ " oc With <pan of 24"

Area of

= \\ x 99" = \.0op3sfF
Areo of 12 = Y2 % '?_'q" = 0792 S‘F
Avequired = 2(/@3 + % of |oisté (A©>

327 = 2(1.092) + # of joists (0292)

# of Joists = & \2)

At o lengtn of DB ity (L SpAcing o{'jot’s’f‘»
hexe Il be

| "

28" = o5 o151 S Z M 12| joists

( Ok
V! 24’ .

Depth= 8'R" (Worst Case)
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Check Rainwader Tank Bearing Load

. Volume ©  |,100 ga e
Convexsion : 100 (01232 S8 ) =
Density of Waodter = 2.4 \v/py3
Neight = 94129.12L
Minimum Req. Atea = 412912 [ _SE

\S00 \(2'—,/"
Given Aréa
2x6" with span of ©f
V' x &/ = | &f

Required 2x&6 fo wieet Orea req

0086 s = (OLL joists
| Sf i
S Space Joists atr 12" o c. over
\_ Zgl = THL olste & doists
,’2” o
TBE
e G 4
1
8!
b
26"
w e |27 0.C.
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Detailed Water Budget
. P
FUNCTION (GALLONS) EVENTS BN@X)=S
Hot Water Draws
Water Vaporization 4 1 4
Dishwasher 145 2.9 5
Clothes Washer 105.6 13.2 8
Vegetation 0
Fire Protection 250 Organizer estimate for upper limit of demand
Thermal Storage Hot Water Storage Tank for Solar Drainback
Tanks 50 System
One test run of each appliance plus HW and
Testing 32.1 Cooking
Initial Systems Fill 114 Includes drainback reservoir
Solar Thermal
Collectors 5 1 AET AE-40 collector, 4’ x 10’
Aesthetic Purpose 0 Not Applicable
Radiant Flooring 0 Not Applicable
Safety Factor 71.26 10%

WATER REQUIRED | 78386 Jgallons | | |
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Summary of Unlisted Electrical Components

All electrical components used in the design of Team Tidewater Virginia’s Solar Decathlon house, Unit 6, shall
carry an approved agency’s listing per Section 6.7 of the Solar Decathlon Building Code.
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Summary of Reconfigurable Features

Unit 6 includes the following reconfigurable features:

e The motorized window system for the north and south walls of the sunspace, used to
invite or control solar heat gain in the house, depending on the season.

o0 Incold months, the southern window is raised, while the
northern window is lowered. This creates a sunspace, which
adds heat to the house both directly and via natural convection
through the open window to the kitchen.

0 In hot months, the northern window is closed, while the
southern window is opened. This transforms the sunspace into
a deep shaded porch, enticing residents out in the summer to
interact with the neighbors as they enjoy a respite from the
heat.

0 Sheet A-311 shows the window/wall section.

e Asliding shelving unit which controls circulation between the bedroom and living room.

0 When closed, the unit is integrated into a built-in entertainment
center, and conceals the passage into the bedroom.

0 When opened the unit slides to the East, providing access to the
bedroom.

0 The unit can moved from either room, and has a positive locking
mechanism to ensure privacy.

0 The shelving unit can be seen in elevation in Sheet A-216,
Drawing 2.
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Interconnection Application Form

Team Tidewater Virginia, Lot #103

PV Systems
Module Manufacturer Short Description of Array DC Rating of Array
(sum of the DC
ratings)
Sanyo 2 branches, 6 panels per branch. Fixed array. 2.65KW
1 string of 6 modules. Fixed array. 1.38 kW
Total DC power of all arrays is 4.1 kW (in tenths)
INVERTERS
Inverter Model Number Voltage Rating (kVA or KW)  Quantity
Manufacturer
Opti-Solar GT-3000 450 3.0KW 1
Opti-Solar GT-2000 450 2.0 kW 1
Total AC power of all inverters is 5 kW (in whole numbers)

The following information must be included in the project manual or construction documents. If located in the
construction documents, list the drawing locations in this section of the project manual. (Example: B3/E-201)

1. One-Line Electrical schematic — the loads do not have to be detailed: A1/E-601,
2. Calculations of service/feeder net computer load and neutral load (NEC 220): _B6, A6-7/E-601
3. Plan view of the lot showing the house, decks, ramps, tour paths, the service point and the distribution

panel or load center: ___ Figure 1

Provide the Team’s “Electrical Engineer” contact in the “Team Officer Contact Info” database on the Yahoo
Group as required per Rule 3-2.

Please see the “SD2011_Microgrid_Interconnection_Process_v1” file located the Files/Rules/Team
Interconnection Process section of the Yahoo Group for more details on the interconnection process.
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TEAM TIDEWATER VIRGINIA
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Figure 1 Drawing showing Panel Box, Service Point, and House, Decks, Tour Route
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Energy Analysis Results and Discussion

A REM/Rate model of Unit6 was used to test the annualized performance of the house as designed and to
examine alternatives in an effort to optimize cost-effective performance. Since the house design was modified
repeatedly in response to the results of the energy model, the results presented here do not perfectly match the
house as shown in the construction documents. However, it is the team’s opinion that it represents an
adequate estimate of the annual energy performance of the house when set in Norfolk, VA,facing South as
designed.

Energy modeling requires many assumptions about the house occupants’ behavior. Team Tidewater Virginia’s
approach to this is consistent with the Department of Energy’s efforts to reduce consumption through efficiency
and changed patterns of use. We have used typical lighting usage hours from the DOE Energy

Information Administration's 1996 publication "Residential Lighting: Use and Potential Savings," average values
for the various rooms; power for the light fixtures assumes either CFL or LED lamps. Appliances are a significant
portion of the typical residential electrical load, but are very difficult to model accurately, since the per-use
energy consumption is not published by most manufacturers. We estimated per-use energy consumption based
on Energy Star baseline data acquired from the DOE’s appliance energy savings calculators. These calculators
are in Excel format and include a second worksheet which shows the underlying energy consumption
assumptions. Since the appliances we specify are significantly more efficient than the Energy Star standard, we
view the appliance consumption values as a conservative estimate. The number of uses per week was based on
the two-person household for which the house is designed: 2 loads of laundry, 3 dishwasher loads, occasional
cooking. In order to save capital costs, the design aims to provide net-zero housing at a moderate level of
consumption. Occupants who chose to purchase 72" televisions and leave them on for many hours or to wash 6
loads of laundry each week will find the house underpowered and will have to pay for the additional
consumption.

Heating and cooling loads are a major portion of the energy load for most North American houses. The
REM/Rate model takes detailed input on the building envelope and calculates a whole house heat loss
coefficient. It then uses the climate information for the permanent location of the house and the efficiency
rating of the HVAC equipment to calculate annual energy consumption to meet that load. In the model of Unit6,
the insulation levels were modified repeatedly in response to both model results and to constructability
concerns as the design developed. The results shown here have the house slightly better insulated than the
final constructed version is likely to be, and a slightly positive energy consumption over the course of a year:
Estimated $4 of energy use annually. This suggests an increase in insulation or in power supply may be
appropriate in order to achieve net zero, however REM/Rate is known to underestimate sunspace thermal
performance compared to other residential energy modeling programs, and a central part of the Unit6 design is
a convertible sunspace. Itis likely that the sunspace will contribute more to winter heating than is modeled, and
since the sunspace becomes an open porch in warm months, it will not have a deleterious effect on cooling
loads. With the addition of BioPCM phase change material to the sunspace in favor of concrete flooring, the
release of stored heat from the sunspace will be timed optimally for when it is needed: at the point at which the
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room begins to drop below 73 degrees F. This will again improve the thermal performance of the sunspace
compared to the modeled result. The PCM used has a latent heat of fusion of 209J/g, which means that with
65kg of PCM in the floor the space can store 13,000 Btu at room temperature, approximately half of the
anticipated daily heat flow into the space in winter from solar radiation. With the addition of an extra 1.4 kW PV
array, Unit6 will perform at better than net zero energy on an annual basis in Norfolk, VA.  The following pages
show key elements of the input summary and the primary output charts from the REM/Rate model for Unit6 of
03-08-2011, without the additional array. The input summaries show the cavity and stud thermal resistances,
the air barrier and wall/ceiling/floor coverings, and the calculated conductivity and area for the given surface,
which are all based on the input data from the BIM and specifications. The REM/Rate model also takes inputs
including appliances specs and usage rates, lighting profiles, HVAC equipment specs, solar collection equipment,
and location. It accesses a large library of climate files to find the appropriate heating and cooling loads and
solar irradiation values. Then it calculates the annualized performance of the building. Information provided
includes a comparison with a standard code-compliant new house, for HERS rating purposes. For the Solar
Decathlon, the estimated annual loads and power generation values were more useful to us. The charts
reproduced here show the estimated electrical energy consumption for the house. Power generation is shown
as negative consumption, and the overall annual cost of power used by the house is $4, about 40 kW at current
Virginia rates.

Team Tidewater has chosen to install energy optimizing control systems for lights, HVAC, and motorized
windows. The first two options are relatively easy to assess on a cost-benefit basis, however energy savings
associated with control systems are very difficult to quantify since they depend on occupant habits. Intuitively,
controls which ensure that lights are not left on when spaces are unoccupied or when daylight levels are
sufficient must have a significant impact on electrical usage. These controls are relatively inexpensive so will
almost certainly be incorporated into the house. However, we cannot make a reliable estimate of savings
associated with it, so these savings will not be modeled.

REM/Rate Model Report Data
The following 9 pages show key input data summaries and the output charts from the March 8, 2011 REM/Rate
model of Unit6.
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HAMPTON

BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 3

Frame Floor: Solar Decathlon*******

Information From Quick Fill Screen:
Continous Insulation R-Value 0.0
Cavity Insulation R-Value 40.0
Cavity Insulation Thickness (in.) 9.3
Cavity Insulation Grade 1.0
Joist Size (w x h, in) 1.5x 9.3
Joist Spacing (in oc) 16.0
Framing Factor - (defined) 0.1000
Floor Covering HARDWOOD

Note:

Layers Paths

Cavity Framing Grade

Inside Air Film 0.920 0.920 0.920

Floor covering 0.680 0.680 0.680

Subfloor 0.820 0.820 0.820

Cavity ins 40.000 0.000 0.000

Continuous ins 0.000 0.000 0.000

Framing 0.000 11.625 0.000

0.000 0.000 0.000

Outside Air Film 0.920 0.920 0.920

Total R-Value 43.340 14.965 3.340

U-Value 0.023 0.067 0.299

Relative Area 0.900 0.100 0.000

UA 0.021 0.007 0.000

Total Component UA: 0.027

Total Component Area: 1.0

Component Uo: 0.027

Above-Grade Wall: 1 2 3

Name North North Cathedral East

Library Type solar dec. ext wall****** solar dec. ext wall****** solar dec. ext wall******

Gross Area(sq ft) 272.66 95.30 211.33

Exterior Color Medium Medium Medium

Location Cond -> ambient Cond -> ambient Cond -> ambient

Uo Value 0.045 0.045 0.045

REM/Rate - Residential Energy Analysis and Rating Software v12.91
© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 4
 Above-Grade Wall: [ 4 5 6 |

Name East Cathedral West to Sunspace West to outside
Library Type solar dec. ext wall****** solar dec. ext wall****** solar dec. ext wall******
Gross Area(sq ft) 121.20 39.33 169.00
Exterior Color Medium Medium Medium
Location Cond -> ambient Cond -> garage Cond -> ambient
Uo Value 0.045 0.045 0.045
Above-Grade Wall: 7 8 9

Name West Cathedral South to Outside South to Sunspace
Library Type solar dec. ext wall****** solar dec. ext wall****** solar dec. ext wall******
Gross Area(sq ft) 121.20 152.00 112.42
Exterior Color Medium Medium Medium
Location Cond -> ambient Cond -> ambient Cond -> garage
Uo Value 0.045 0.045 0.045

REM/Rate - Residential Energy Analysis and Rating Software v12.91

© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 5

Above-Grade Wall: solar dec. ext wall******
Information From Quick Fill Screen:
Standard Wood Frame

Continuous Insulation (R-Value) 0.0
Frame Cavity Insulation (R-Value) 27.0
Frame Cavity Insulation Thickness (in) 5.5
Frame Cavity Insulation Grade 1
Stud Size (w x d, in) 1.5 x55
Stud Spacing (in o.c.) 16.0
Framing Factor - (defined) 0.1400
Gypsum Thickness (in) 0.5

Note:

Layers Paths

Cavity Framing Grade

Inside Air Film 0.680 0.680 0.680

Gyp board 0.450 0.450 0.450

Air Gap/Frm 0.000 0.000 0.000

Cavity ins/Frm 27.000 6.875 1.030

Continuous ins 0.000 0.000 0.000

Ext Finish 0.940 0.940 0.940

0.000 0.000 0.000

Outside Air Film 0.170 0.170 0.170

Total R-Value 29.240 9.115 3.270

U-Value 0.034 0.110 0.306

Relative Area 0.860 0.140 0.000

UA 0.029 0.015 0.000

Total Component UA: 0.045
Total Component Area: 1.0

Component Uo: 0.045

REM/Rate - Residential Energy Analysis and Rating Software v12.91
© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 6
' Window Information: | 1 2 3 |
Name South to outside South to sunspace North
Library Type Triple - Vinyl 19.6******* Triple - Viny[******* Triple - Viny[*******
U-Value 0.190 0.142 0.142
SHGC 0.600 0.470 0.470
Area(sq ft) 45.28 35.00 21.00
Orientation South South North
Overhang Depth 26 0.0 0.0
Overhang To Top 12 0.0 0.0
Overhang To Bottom 6.9 0.0 0.0
Interior Winter Shading 0.85 0.85 0.85
Interior Summer Shading 0.50 0.50 0.50
Adjacent Winter Shading None None None
Adjacent Summer Shading None None None
Wall Assignment AGWall 8 AGWall 9 AGWall 1
Window Information: 4 5
Name North cathedral East
Library Type Triple - Vinyl******* Triple - Vinyl*******
U-Value 0.142 0.142
SHGC 0.470 0.470
Area(sq ft) 37.50 45.30
Orientation North East
Overhang Depth 0.0 0.0
Overhang To Top 0.0 0.0
Overhang To Bottom 0.0 0.0
Interior Winter Shading 0.85 0.85
Interior Summer Shading 0.50 0.50
Adjacent Winter Shading None None
Adjacent Summer Shading None None
Wall Assignment AGWall 2 AGWall 3
Window: Triple - Vinyl 19.6*******
U-Value: 0.190
Solar Heat Gain Coefficient: 0.600
Note:
Window: Triple - Vinyl*******
U-Value: 0.142
Solar Heat Gain Coefficient: 0.470
Note:

REM/Rate - Residential Energy Analysis and Rating Software v12.91
© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 7
' Door Information: [ 1 2 |
Name North - Front South - Sunspace
Opaque Area(sq ft) 256 25.6
Library Type Solar Decathlon Solar Decathlon
Wall Assignment AGWall 1 AGWall 5
Uo Value 0.126 0.126
Door: Solar Decathlon
R-Value of Opaque Area: 7.0
Storm Door: No
Note:
Roof Information: 1 2
Name Flat Ceiling Cathedral Ceiling
Library Type Solar Decathlon Ceil0*******0*******Solar Decathlon CeilQ*******Q********
Gross Area(sq ft) 573.00 407.00
Color Dark Dark
Radiant Barrier No No
Type(Attic) Attic Attic
Uo Value 0.033 0.033

REM/Rate - Residential Energy Analysis and Rating Software v12.91
© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 8

Ceiling: Solar Decathlon CeilQ*******Q********
Information From Quick Fill Screen:

Continous Insulation (R-Value) 0.0
Cavity Insulation (R-Value) 40.0
Cavity Insulation Thickness (in) 5.5
Cavity Insulation Grade 1
Gypsum Thickness (in) 0.500
Bottom Chord/Rafter Size(w x h, in) 1.5 x55
Bottom Chord/Rafter Spacing (in o.c.) 16.0
Framing Factor - (defined) 0.1000
Ceiling Type Attic
Note:
Layers Paths
Framing Cavity Grade
Inside Air Film 0.610 0.610 0.610
Gyp board 0.450 0.450 0.450
Cavity Ins/Frm 6.875 40.000 0.000
Continuous ins 0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
Outside Air Film 0.610 0.610 0.610
Total R-Value 8.545 41.670 1.670
U-Value 0.117 0.024 0.599
Relative Area 0.100 0.900 0.000
UA 0.012 0.022 0.000

Total Component UA: 0.033
Total Component Area: 1.0

Component Uo: 0.033

Mechanical Equipment: General

Number of Mechanical Systems: 3
Heating SetPoint(F): 71.00
Heating Setback Thermostat: Present
Cooling SetPoint(F): 76.00
Cooling Setup Thermostat: Present

REM/Rate - Residential Energy Analysis and Rating Software v12.91
© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 9

ASHP: 12k 10seer 8.9hspf Q******Qr**++

Fuel Type: Electric
Heating Seasonal Efficiency: 8.90 HSPF
Compressor Heating Output Capacity at 17F (kBtuh): 11.0
Compressor Heating Output Capacity at 47F (kBtuh): 12.0

Electric Resistance Backup Capacity (kW): 5

Cooling Output Capacity (kBtuh): 18.0

Cooling Seasonal Efficiency: 18.00 SEER
Desuperheater: No

Note:

Location: Conditioned area
Performance Adjustment: 100

% Heating Load Served: 53

% Cooling Load Served: 50

Number Of Units: 1

ASHP: 9k 10seer 8.9hspf Q*******(*++rirx

Fuel Type: Electric
Heating Seasonal Efficiency: 8.90 HSPF
Compressor Heating Output Capacity at 17F (kBtuh): 55
Compressor Heating Output Capacity at 47F (kBtuh): 9.0

Electric Resistance Backup Capacity (kW): 5

Cooling Output Capacity (kBtuh): 18.0

Cooling Seasonal Efficiency: 18.00 SEER
Desuperheater: No

Note:

Location: Conditioned area
Performance Adjustment: 100

% Heating Load Served: 47

% Cooling Load Served: 50

Number Of Units:

1

REM/Rate - Residential Energy Analysis and Rating Software v12.91

© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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BUILDING FILE REPORT

Solar_Decathlon_drawings&spec_3-02-11.blg Page 10

Water Heating Equipment: Demand-Elec

Water Heater Type:

Fuel Type:

Energy Factor:

Recovery Efficiency:
Water Tank Size (gallons):
Extra Tank Insulation (R-Value):
Note:

Location:

Percent Load Served:
Performance Adjustment:
Number Of Units:

Duct System Information:
Name
Heating System
Cooling System
Supply Area(sq ft)
Return Area(sq ft)
# of Registers
Duct Leakage
Qualitative Assessment - Not Applicable
Total Duct Leakage:
Supply Duct Leakage - Not Applicable
Return Duct Leakage - Not Applicable

Instant water heater
Electric

1.00

0.00

0

0.0

Conditioned area
100

100

1

Ductwork

12k 10seer 8.9hspf O******Q********
12k 10seer 8.9hspf O******Q********
129.7

24.0

1

0.00 CFM @ 25 Pascals

Duct Tightness Test: Postconstruction Test
Duct Information: 2
Type Supply Return
Percent Area 100.0 100.0
R-Value 0.0 0.0
Location Conditioned space Conditioned space

REM/Rate - Residential Energy Analysis and Rating Software v12.91
© 1985-2010 Architectural Energy Corporation, Boulder, Colorado.
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PERFORMANCE SUMMARY

Date: March 08, 2011 Rating No.:
Building Name: Rating Org.:
Owner's Name: Phone No.:
Property: Rater's Name:
Address: 5 Rater's No.:
Builder's Name:
Weather Site: Norfolk, VA Rating Type:
File Name: Solar_Decathlon_drawings&spec_3-02-11.blg Rating Date:
Annual Load Annual Consumption
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This information does not constitute any warranty of energy cost or savings.
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Construction Specifications
Division 01 - General Requirements

010000 General Requirements

Division 02 - Existing Conditions

Division 03 - Concrete

Division 04 - Masonry

Division 05 - Metals

055000 Metal Fabrications

Division 06 - Wood, Plastics, and Composites
061000 Rough Carpentry

06 1500 Wood Decking

061753 Shop-Fabricated Wood Trusses

06 2000 Finish Carpentry

06 6100 Fiberglass-Reinforced Plastic (FRP) Fabrications
Division 07 - Thermal and Moisture Protection
072100 Thermal Insulation

072116 Blanket Insulation

072119 Foamed-In-Place Insulation

07 26 00 Vapor Retarder

074113 Metal Roof

07 46 00 Siding

07 46 23 Wood Siding

075450 Thermoplastic Polyolefin (TPO) Membrane Roofing
07 6200 Sheet Metal Flashing and Trim
Division 08 - Openings

081416 Flush Wood Doors

083513 Folding Doors

085500 Doors and Windows

087100 Door Hardware

Division 09 - Finishes

092116 Gypsum Board Assemblies

09 30 00 Tiling

096223 Bamboo Flooring

099000 Painting and Coating

Division 10 - Specialties

102800 Toilet and Bath and Laundry Accessories
Division 11 - Equipment

113100 Residential Appliances

Division 12 - Furnishings

123530 Residential Casework

Division 13 - Special Construction

134200 Building Modules
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Division 14 - Conveying Equipment
Division 21 - Fire Suppression

210500 Fire Suppression

214100 Storage Tanks for Fire Suppression
Division 22 - Plumbing

220500 Common Work Results for Plumbing
220719 Plumbing Piping Insulation
221000 Plumbing Piping and Pumps
223000 Plumbing Equipment

224000 Plumbing Fixtures

Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC)
230700 HVAC Insulation

232300 Refrigerant Piping

233000 HVAC Air Distribution

233100 HVAC Ducts

235613 Heating Solar Collectors

238126 Split-System Air Conditioners

Division 25 - Integrated Automation
Division 26 - Electrical

26 0500 Common Work Results for Electrical

260519 Low Voltage Electrical Power Conductors and Cables
26 0526 Grounding and Bonding for Electrical Systems
260533 Raceways and Boxes for Electrical Systems
260923 Lighting Control Devices

2624 16 Panel Boards

26 27 26 Wiring Devices

263100 Photovoltaic Collectors

265000 Lighting

265100 Interior Lighting

2656 00 Exterior Lighting

Division 27 - Communications
Division 28 - Electronic Safety and Security

2816 00 Intrusion Detection
283100 Fire Detection and Alarm
Division 31 - Earthwork

316616 Temporary Foundations
Division 32 - Exterior Improvements
329400 Plant Accessories

Division 33 - Utilities

Division 34 - Transportation

Division 40 - Process Integration
Division 48 - Electrical Power Generation
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SECTION 01 00 00

GENERAL REQUIREMENTS

PART 1 GENERAL
1.1 SECTION INCLUDES

A, Summary:

Contract description.

Work by Owner.
Contractor’s use of premises.
Future work.

Specification conventions.

akrwbdE

B. Price and Payment Procedures:

Cash allowances.

Contingency allowances.

Testing and inspection allowances.
Schedule of values.

Applications for payment.

Change procedures.

Unit prices.

Alternates.

NG~ WNE

Administrative Requirements:

1. Coordination.

2. Field engineering.

3. Meetings.

4. Progress meetings.

5. Equipment electrical characteristics and components.
6. Cutting and patching.

D. Submittals:

Submittal procedures.
Construction progress schedules.
Proposed products list.

Product data.

Shop drawings.

Samples.

Manufacturer’s instructions.
Manufacturer’s certificates.

N~ WNE

E. Quality Requirements:
1. Quality control.
2. Tolerances.

CONSTRUCTION DOCUMENTS
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References.

Labeling.

Mock-ups.

Testing and inspection laboratory services.
Manufacturer’s field services and reports.
Examination.

Preparation.

©EONDUA W

emporary Facilities and Controls:
Temporary electricity.

Temporary lighting for construction purposes.
Temporary heating and cooling.
Temporary ventilation.

Telephone and facsimile service.
Temporary water service.

Temporary sanitary facilities.

Field offices and sheds.

Access roads.

10. Parking.

11. Progress cleaning and waste removal.
12. Project identification.

13. Fire prevention facilities.

14. Barriers and fencing.

15. Enclosures.

16. Protection of installed work.

17. Security.

18. Water control.

19. Pollution and environmental control.
20. Removal of utilities, facilities, and controls.

©ooNog~wWNE A

G. Product Requirements:
1. Products.
2. Delivery, handling, storage, and protection.
3. Product options.
4.  Substitutions.

H. Execution Requirements:

Closeout procedures.

Final cleaning.

Starting of systems.
Demonstration and instructions.
Testing, adjusting and balancing.
Protecting installed construction.
Project record documents.
Operation and maintenance data.
Spare parts and maintenance materials.
0. Warranties.

1.
2.
3.
4.
5.
6.
7.
8.
9.
1
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1.2 CONTRACT DESCRIPTION

A.  Work of the Project includes construction of Unit Six, a single family dwelling for Team
Tidewater, Virginia.

B. Perform Work of Contract under a [stipulated sum] [fixed cost] [cost plus a percentage fee]
[ | contract with Owner in accordance with Conditions of Contract.

1.3 WORK BY OWNER

A. Owner has awarded contracts for supply and installation of [all components to construct Unit Six]
which will commence on June 01, 2011. Work under these contracts will include: | ]

B. Items noted as NIC (Not in Contract), movable cabinets, furnishings, minor equipment,
appliances and electronics will be furnished and installed by Owner after Substantial Completion.

14 CONTRACTOR’S USE OF PREMISES
A. Limit use of premises to allow:

1. Owner occupancy.
Work by others and work by Owner.

2.
3. Work sequence to allow [ ]
4. Use of premises by private Owner and approved Contractors.
15 FUTURE WORK
A. Project is designed for future design research.

B. Provide fixed foundation for future installation of permanent placement of Unit Six at location
TBD.

1.6 SPECIFICATION CONVENTIONS
A. These specifications are written in imperative mood and streamlined form. This imperative
language is directed to the Contractor, unless specifically noted otherwise. The words “shall be”
are included by inference where a colon (;) is used within sentences or phrases.

1.7 CASH ALLOWANCES

A. Costs Included in Allowances: Cost of Product to Contractor or subcontractor, less applicable
trade discounts; delivery to site and applicable taxes.

B. Costs Not Included in Allowances But Included in Contract Sum/Price: Product delivery to site
and handling at the site, including unloading, uncrating, and storage; protection of Products from
elements and from damage and labor for installation and finishing.

C. Difference in cost will be adjusted by Change Order.

CONSTRUCTION DOCUMENTS
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D. Allowances Schedule:

1. Section [ - ]: Allow stipulated sum of $] | for purchase and
delivery of [ |
2. Section [ - ]: Allow stipulated sum of $] | for purchase,

delivery, and installation of | ].
1.8 CONTINGENCY ALLOWANCES
A. Include in the Contract, stipulated amount of $250,000.00 for use upon Owner's instruction.

B. Contractor's costs for Products, delivery, installation, labor, insurance, payroll, taxes, bonding,
equipment rental, overhead and profit are included in Change Orders authorizing expenditure of
funds from this Contingency Allowance.

1.9 TESTING AND INSPECTION ALLOWANCES

A. Testing and Inspection Allowances: Include in the Contract, sum of $0.00 for payment of testing
and inspection services.

B. Costs Included in Allowance: Cost of engaging testing or inspection firm, execution of tests or
inspection, and reporting of results.

C. Costs Not Included in Allowance:
1. Incidental labor and facilities required to assist testing or inspection firm.
2. Costs of re-testing upon failure of previous tests as determined by Architect/Engineer.

D. Costs will be drawn from testing and inspection allowances by Change Order.

E. Reports will be submitted by independent firm to Architect/Engineer, Contractor, and authority
having jurisdiction, in Norfolk, Virginia indicating observations and results of tests and indicating
compliance or non-compliance with Contract Documents.

1. Submit final report indicating correction of Work previously reported as non-compliant.

F. Agency Reports: After each test, promptly submit two physical copies of report to
Architect/Engineer, Contractor, and authority having jurisdiction. When requested by
Architect/Engineer, provide interpretation of test results. Include the following:

Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.

Identification of product and specifications section.

Location in Project.

Type of inspection or test.

Date of test.

Results of tests.

0. Conformance with Contract Documents.

Boo~NoorONE
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1.10 SCHEDULE OF VALUES
A. Submit schedule on AIA Form G703.

B. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor
Agreement.

1.11 APPLICATIONS FOR PAYMENT
A. Submit three physical copies of each application on AIA Form G702 and G703.
B. Content and Format: Utilize Schedule of Values for listing items in Application for Payment.
C. Payment Period: Monthly.

1.12 CHANGE PROCEDURES

A. Stipulated Sum/Price Change Order: Based on Proposal Request and Contractor's request for
Change Order as approved by Architect/Engineer.

B. Change Order Forms: AIA G701.

C. Unit Price Change Order: For pre-determined unit prices and quantities, Change Order will be
executed on fixed unit price basis. For unit costs or quantities of units of work which are not pre-
determined, execute Work under Construction Change Directive. Changes in Contract Sum/Price
or Contract Time will be computed as specified for Time and Material Force Account Change
Order.

1.13 UNIT PRICES

A. Architect/Engineer will take measurements and compute quantities accordingly. Provide and
assist in taking of measurements.

B.  Unit Price Schedule:
1. [litem: [ |; Section | .]
2. [ltem:] |; Section | |.]
3. [item: | |; Section | |.]

1.14 COORDINATION

A. Coordinate scheduling, submittals, and Work of various sections of specifications to ensure
efficient and orderly sequence of installation of interdependent construction elements.

B. Verify utility requirement characteristics of operating equipment are compatible with building
utilities.
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C. Coordinate space requirements and installation of mechanical and electrical work indicated
diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit, as closely as
practicable.

D. Infinished areas, conceal pipes, ducts, and wiring within construction.
1.15 FIELD ENGINEERING

A. [Owner will] [Employ [Land Surveyor] [experienced instrument technician] to] locate reference
datum and protect survey control and reference points.

B. Establish elevations, lines, and levels and certify elevations and locations of the Work conform
with Contract Documents.

C. Verify field measurements are as indicated on shop drawings or as instructed by manufacturer.
1.16 [PRECONSTRUCTION] [SITE MOBILIZATION] [PREINSTALLATION] MEETINGS

A. [Owner] [Architect/Engineer] will schedule [preconstruction] [site mobilization] meeting after
[Notice of Award] | | for affected parties.

B. When required in individual specification section, convene preinstallation meeting at [Project
site] | | prior to commencing work of section.

1.17 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the Work at maximum [monthly] [bi-

monthly] | | intervals.

B. Preside at meetings, record minutes, and distribute copies within [two] | | days to those
affected by decisions made.

1.18 CUTTING AND PATCHING

A. Employ [original] [skilled and experienced] installer to perform cutting and patching new Work;
restore Work with new Products.

B. [Submit written] request in advance of cutting or altering structural or building enclosure
elements.

C. Execute cutting, fitting, and patching [including excavation and fill,] to complete Work, and to:
Fit several parts together, to integrate with other Work.

Uncover Work to install or correct ill-timed Work.

Remove and replace defective and non-conforming Work.

Remove samples of installed Work for testing.

Provide openings in elements of Work for penetrations of mechanical and electrical Work.

arwdPE
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D. Cut masonry and concrete materials using masonry saw or core drill. Restore Work with new
Products in accordance with requirements of Contract Documents.

E. Fit Work tight to adjacent elements. Maintain integrity of wall, ceiling, or floor construction;
completely seal voids.

F. Fit Work tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
G. Refinish surfaces to match adjacent finishes.
1.19 SUBMITTAL PROCEDURES

A. Submittal form to identify Project, Contractor, subcontractor or supplier; and pertinent Contract
Document references.

B. Apply Contractor's stamp, signed or initialed, certifying that review, verification of Products
required, field dimensions, adjacent construction Work, and coordination of information is in
accordance with requirements of the Work and Contract Documents.

C. Identify variations from Contract Documents and Product or system limitations which may be
detrimental to successful performance of completed Work.

D. Revise and resubmit submittals as required; identify changes made since previous submittal.
1.20 CONSTRUCTION PROGRESS SCHEDULES

A. Submit initial progress schedule in duplicate within [15] [20] [ | days after date [of
Owner-Contractor Agreement] [established in Notice to Proceed] for Architect/Engineer review.

B. Submit revised schedules with [each] | | Application for Payment, identifying changes
since previous version. Indicate estimated percentage of completion for each item of Work at
each submission.

C. Submit [horizontal bar] | | chart with separate line for each [major section of Work or
operation] [section of Work], identifying first work day of each week.

1.21 PROPOSED PRODUCTS LIST
A.  Within [15] [ | days after date of [Owner-Contractor Agreement] [Notice to Proceed],
submit list of major Products proposed for use, with name of manufacturer, trade name, and
model number of each product.
1.22 PRODUCT DATA
A. Product Data:

1. Submitted to Architect/Engineer for review for limited purpose of checking for conformance
with information given and design concept expressed in Contract Documents.
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2. After review, provide copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents purposes as specified.

B. Submit number of copies which Contractor requires, plus [two] | | copies which will be
retained by Architect/Engineer.

C. Mark each copy to identify applicable products, models, options, and other data. Supplement
manufacturer’s standard data to provide information unique to this project.

1.23 SHOP DRAWINGS

A. Shop Drawings:
1. Submitted to Architect/Engineer for review for limited purpose of checking for conformance
with information given and design concept expressed in Contract Documents.
2. After review, provide copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents purposes as specified.

B. When required by individual specification sections, provide shop drawings signed and sealed by
professional engineer responsible for designing components shown on shop drawings.
1. Include signed and sealed calculations to support design.
2. Submit drawings and calculations in form suitable for submission to and approval by
authorities having jurisdiction.
3. Make revisions and provide additional information when required by authorities having
jurisdiction.

C. Submit in form of one reproducible transparency [and [one] | | opaque reproduction].

*kkkkk [OR] *kkkkk

D. Submit number of opaque reproductions Contractor requires, plus [two] | | copies which
will be retained by Architect/Engineer.

1.24 SAMPLES

A. Samples for Review:
1. Submitted to Architect/Engineer for review for limited purpose of checking for conformance
with information given and design concept expressed in Contract Documents.
2. After review, provide copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents purposes as specified.

B. Samples For Selection:
1. Submitted to Architect/Engineer for aesthetic, color, or finish selection.
2. Submit samples of finishes [from full range of manufacturer’s standard colors,] [in custom
colors selected,] textures, and patterns for Architect/Engineer selection.
3. After review, provide copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents purposes as specified.
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C. Submit samples to illustrate functional and aesthetic characteristics of Product.

D. Submit samples of finishes [from full range of manufacturer’s standard colors] [in custom colors
selected], textures, and patterns for Architect/Engineer's selection.

1.25 MANUFACTURER’S INSTRUCTIONS
A. When specified in individual specification sections, submit manufacturer printed instructions for
delivery, storage, assembly, installation, [start-up,] adjusting, and finishing, in quantities specified
for Product Data.

1.26  MANUFACTURER’S CERTIFICATES

A.  When specified in individual specification sections, submit certifications by manufacturer to
Architect/Engineer, in quantities specified for Product Data.

B. Indicate material or Product conforms to or exceeds specified requirements. Submit supporting
reference data, affidavits, and certifications as appropriate.

1.27 QUALITY CONTROL

A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and
workmanship, to produce Work of specified quality.

B. Comply with manufacturer’s instructions.

C. Comply with specified standards as minimum quality for the Work except when more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

1.28 TOLERANCES

A. Monitor fabrication and installation tolerance control of installed Products over suppliers,
manufacturers, Products, site conditions, and workmanship, to produce acceptable Work. Do not
permit tolerances to accumulate.

B. Comply fully with manufacturer’s tolerances.

1.29 REFERENCES

A. Conform to reference standards by date of issue current as of date of Contract Documents.

B. When specified reference standard conflict with Contract Documents, request clarification from
Architect/Engineer before proceeding.
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1.30 LABELING

A. Attach label from agency approved by authority having jurisdiction for products, assemblies, and
systems required to be labeled by | | [applicable] code.

B. Label Information: Include manufacturer's or fabricator's identification, approved agency
identification, and the following information, as applicable, on each label.
1.  Model number.

2. Serial number.
3. Performance characteristics.

1.31 MOCK-UPS

A. Tests will be performed under provisions identified in this section and identified in respective
product specification sections.

B. Accepted mock-ups are representative of quality required for the Work.

C. Where mock-up has been accepted by Architect/Engineer and is specified in product specification
sections to be removed; remove mock-up and clear area when directed to do so.

1.32 TESTING AND INSPECTION LABORATORY SERVICES

A. Owner will appoint, employ, and pay for specified services of independent firm to perform testing
and inspection.

*kkkk [OR] *kkkk

B. Owner will appoint and employ services of independent firm to perform testing and inspection.
Pay for services from specified Cash Allowance.

C. Independent firm will perform tests, inspections, and other services as required.
D. Cooperate with independent firm; furnish samples as requested.

E. Re-testing required because of non-conformance to specified requirements will be charged to
Contractor.

1.33 MANUFACTURER’S FIELD SERVICES AND REPORTS
A. When specified in individual specification sections, require material or Product suppliers or
manufacturers to furnish qualified staff personnel to observe site conditions and to initiate

instructions when necessary.

B. Report observations and site decisions or instructions that are supplemental or contrary to
manufacturer’s written instructions.
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1.34

1.35

1.36

1.37

1.38

EXAMINATION

A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work.
Beginning new Work means acceptance of existing conditions.

B. Verify utility services are available, of correct characteristics, and in correct location.
PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.

B. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying new material or substance in contact or bond.

TEMPORARY ELECTRICITY

A. [[Owner will pay] [Pay] cost of electricity used.] [Provide separate metering and [pay cost of
electricity used.] [reimburse Owner for cost of electricity used.]]

B. Provide temporary electricity and power outlets for construction operations, connections, branch
wiring, distribution boxes, and flexible power cords as required. Do not disrupt Owner's need for
continuous service.

TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

A. Provide and maintain temporary lighting for construction operations.

B. Provide branch wiring from power source to distribution boxes with lighting conductors, pigtails,
and lamps as required.

C. Permanent building lighting may [not] be utilized during construction. [Repair, clean, and replace
lamps at end of construction.]

TEMPORARY HEATING AND COOLING
A. [Provide heating and cooling devices] [Utilize Owner's existing heating and cooling plant, extend
and supplement with temporary units] and heat and cool as needed to maintain specified

conditions for construction operations.

B. [[Owner will pay] [Pay] cost of energy used.] [Provide separate metering and [pay cost of energy
used.] [reimburse Owner for cost of energy used.]]

C. [Provide and pay for operation, maintenance, and regular replacement of filters and worn or
consumed parts.]

D. Maintain minimum ambient temperature of [50] | | degrees F in areas where
construction is in progress, unless indicated otherwise in specifications.
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1.39 TEMPORARY VENTILATION

A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

B. [Utilize existing ventilation equipment. Extend and supplement equipment with temporary fan
units as required to maintain clean air for construction operations.]

1.40 TELEPHONE AND FACSIMILE SERVICE

A. Provide, maintain and pay for telephone [and telephone facsimile] service to field office at time
of project mobilization. Allow Architect/Engineer incidental use.

1.41 TEMPORARY WATER SERVICE

A. [Provide, maintain and pay for suitable quality water service required.] [Connect to existing water
source] for construction operations.

1.42 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures. [Existing] [New] facilities may [not] be
used.

B. Maintain in clean and sanitary condition.
1.43 FIELD OFFICES AND SHEDS

A. Office: Weather tight, with lighting, electrical outlets, heating, [cooling] [and] [ventilating]
equipment, and equipped with sturdy furniture [and drawing display table].

B. [Provide space for Project meetings, with table and chairs to accommodate [6] | |
persons.]

1.44 ACCESS ROADS

A. Construct and maintain temporary roads accessing public thoroughfares to serve construction
area.

B. [Designated] existing on-site roads [may] [shall not] be used for construction traffic.
1.45 PARKING

A. [Arrange for] [Provide] [Construct] temporary parking areas to accommodate construction
personnel.
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1.46

1.47

1.48

1.49

1.50

PROGRESS CLEANING AND WASTE REMOVAL

A. Collect and maintain areas free of waste materials, debris, and rubbish. Maintain site in clean and
orderly condition.

PROJECT IDENTIFICATION

A. Provide [[8 foot wide x 6 foot high] | X ]] project sign of exterior grade plywood and
wood frame construction, painted, to Architect/Engineer's design and colors.

B. Erect on site at location [indicated.] [established by Architect/Engineer.]
FIRE PREVENTION FACILITIES

A. Prohibit smoking within buildings under construction. Designate area on site where smoking is
permitted. Provide approved ashtrays in designated smoking areas.

B. Establish fire watch for cutting and welding and other hazardous operations capable of starting
fires. Maintain fire watch before, during, and after hazardous operations until threat of fire does
not exist.

C. Portable Fire Extinguishers: NFPA 10; 10 pound capacity, 4A-60B: C UL rating.
1. Provide one fire extinguisher at each stair on each floor of buildings under construction.
2. Provide minimum one fire extinguisher in every construction trailer and storage shed.
3. Provide minimum one fire extinguisher on roof during roofing operations using heat
producing equipment.

BARRIERS AND FENCING

A. Provide [barriers] [fencing] to prevent unauthorized entry to construction areas and to protect
existing facilities and adjacent properties from damage.

B. Construction: [Contractor's option.] [Commercial grade chain link fence.] [Solid wood fence,
painted.]

C. Provide [6] [ | foot high fence around construction site; equip with vehicular [and
pedestrian] gates with locks.

ENCLOSURES

A. Provide temporary [insulated] weather tight closures to exterior openings to permit acceptable
working conditions and protection of the Work.

B. Provide temporary roofing as specified in Section | ].
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C. Provide temporary partitions [and ceilings] as indicated on Drawings to separate work areas from
Owner occupied areas, to prevent penetration of dust and moisture into Owner occupied areas,
and to prevent damage to existing materials and equipment.

D. [Paint surfaces exposed to view from Owner occupied areas.] | ]

151 PROTECTION OF INSTALLED WORK

A. Protect installed Work and provide special protection where specified in individual specification
sections.

B. Prohibit traffic or storage upon waterproofed or roofed surfaces.
152 SECURITY

A. Provide security and facilities to protect Work [and existing facilities,] and Owner's operations
from unauthorized entry, vandalism, or theft.

1.53 WATER CONTROL
A. Maintain excavations free of water. Provide, operate, and maintain pumping equipment.
B. Provide erosion control.

1.54 POLLUTION AND ENVIRONMENTAL CONTROL

A. Provide methods, means, and facilities to prevent contamination of soil, water, and atmosphere
from discharge of noxious, toxic substances, and pollutants produced by construction operations.

B. Provide dust control, erosion and sediment control, noise control, pest control and rodent control
to allow for proper execution of the Work.

C. Comply with pollution and environmental control requirements of [Conservation Commission
Document No. JL ].

1.55 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to [Substantial Completion]
[Final Application for Payment] review.

B. Remove underground installations to minimum depth of [2] | | feet. [Grade site as
indicated on Drawings.]

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore existing facilities used during construction to original condition. Restore permanent
facilities used during construction to specified condition.
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1.56 PRODUCTS
A. Products: Means new material, machinery, components, equipment, fixtures, and systems
forming the Work, but does not include machinery and equipment used for preparation,
fabrication, conveying and erection of the Work. [Products may also include existing materials or
components specifically identified for reuse.]

B. Do not use materials and equipment removed from existing premises, except as specifically
identified or allowed by the Contract Documents.

C. Provide interchangeable components of same manufacture for components being replaced.
1.57 DELIVERY, HANDLING, STORAGE, AND PROTECTION

A. Deliver, handle, store, and protect Products in accordance with manufacturer's instructions.
1.58 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only: Any Product meeting those
standards or description.

B. Products Specified by Naming One or More Manufacturers: Products of manufacturers named
and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with Provision for Substitutions:
Submit request for substitution for manufacturers not named.

1.59 SUBSTITUTIONS

A. Architect/Engineer will consider requests for Substitutions only within [15] | | days
after date [of Owner-Contractor Agreement.] [established in Notice to Proceed.]

1.60 CLOSEOUT PROCEDURES
A. Submit written certification Contract Documents have been reviewed, Work has been inspected,
and Work is complete in accordance with Contract Documents and ready for Architect/Engineer's

inspection.

B. Submit final Application for Payment identifying total adjusted Contract Sum/Price, previous
payments, and amount remaining due.

1.61 FINAL CLEANING
A. Execute final cleaning prior to final inspection.

B. Clean interior and exterior surfaces exposed to view. Vacuum carpeted and soft surfaces.
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C. Clean debris from site, roofs, gutters, downspouts, and drainage systems.

D. [Clean] [Replace] filters of operating equipment.

E. Remove waste and surplus materials, rubbish, and construction facilities from site.
1.62 STARTING OF SYSTEMS

A. Provide [seven] | | days notification prior to start-up of each item.

B. Ensure each piece of equipment or system is ready for operation.

C. Execute start-up under supervision of responsible persons in accordance with manufacturer’s
instructions.

D. Submit written report stating equipment or system has been properly installed and is functioning
correctly.

1.63 DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate operation and maintenance of Products to Owner's personnel [two weeks]
[ | prior to date of [Substantial Completion.] [final review.]

B. For equipment or systems requiring seasonal operation, perform demonstration for other season

within [six] | | months.

C. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment at [scheduled] [agreed-upon] | | times, at
[equipment] [designated] location.

1.64 TESTING, ADJUSTING, AND BALANCING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

B. Owner will appoint, employ, and pay for services of independent firm to perform testing,
adjusting, and balancing.

*kkkk [OR] *kkkk

C. Owner will appoint and employ services of independent firm to perform testing, adjusting, and
balancing. Pay for services from Cash Allowance specified in this section.

D. Reports will be submitted by independent firm to Architect/Engineer indicating observations and
results of tests and indicating compliance or non-compliance with specified requirements and
with requirements of Contract Documents.

E. Cooperate with independent firm; furnish assistance as requested.

CONSTRUCTION DOCUMENTS

GENERAL REQUIREMENTS 0100 00




= Old Dominion University & Hampton University
Vf\lt ) R

/4 w HAMPTON
OLD DOMINION A

unit ¥six
Sustainable Development Institute / Department of Civil And Environmental Engineering / Old Dominion University / Kaufman Hall, Room 135, Norfolk, VA, 23529-0241

F. Re-testing required because of non-conformance to specified requirements will be charged to
Contractor.

1.65 PROTECTING INSTALLED CONSTRUCTION

A. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

B. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of
heavy objects, by protecting with durable sheet materials.

C. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

D. Prohibit traffic from landscaped areas.

1.66 PROJECT RECORD DOCUMENTS
A. Maintain on site one set of Contract Documents to be utilized for record documents.

B. Record actual revisions to the Work. Record information concurrent with construction progress.

C. Specifications: Legibly mark and record at each Product section description of actual Products
installed.

D. Record Documents and Shop Drawings: Legibly mark each item to record actual construction.

E. Submit documents to Architect/Engineer [with claim for final Application for Payment.]

L 1]
1.67 OPERATION AND MAINTENANCE DATA

A. Submit [two] | | sets prior to final inspection, bound in 8-1/2 x 11 inch text pages, [three
D side ring] [capacity expansion] | | binders with durable [plastic] [cloth] covers.

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS" and title of project.

C. Internally subdivide binder contents with permanent page dividers, logically organized, with tab
titles legibly printed under reinforced laminated plastic tabs.

D. Contents:
1. Part 1: Directory, listing names, addresses, and telephone numbers of Architect/Engineer,
Contractor, subcontractors, and major equipment suppliers.
2. Part 2: Operation and maintenance instructions, arranged by system.
3. Part 3: Project documents and certificates.
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1.68 SPARE PARTS AND MAINTENANCE MATERIALS

A. Provide Products, spare parts, maintenance and extra materials in quantities specified in
individual specification sections.

B. Deliver to [Project site] [and place in location as directed by [Architect/Engineer] [Owner]]
[ |;0btain receipt prior to final payment.

1.69 WARRANTIES
A. Provide [duplicate] notarized copies.

B. Execute and assemble transferable warranty documents from subcontractors, suppliers, and
manufacturers.

C. Submit prior to final Application for Payment.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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SECTION 05 50 00

METAL FABRICATIONS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Shop fabricated metal fasteners.
2. Sheet metal fabrications.
3. Metal hardware.
4 Metal hand railing.

B. elated Sections:

R
1. Section 06 10 00: Rough Carpentry
2. Section 06 15 00: Wood Decking
3. Section 06 20 00: Finish Carpentry
1.2 SUBMITTALS
A. Refer to Section 01 00 00 — General Requirements for Submittal Procedures

B. Product Data: Submit technical data for each distinct product specified.

PART 2 PRODUCTS
2.1 FASTENERS

A. Bolts: ASTM A307; Grade A.

1. 3/8 inch Lag Bolt. Zinc Plated Steel, pre drilled.
2. 3/4 inch — 10 x 7 inch. Zinc Plated Steel. Coarse hex bolts.
3. 3/8 inch — 16 x 4 inch. Zinc Plated Steel. Coarse thread carriage bolts.

B. Nuts: ASTM A563 heavy hex type.
1. Finish: Zinc Plated Steel.

C. Washers: ASTM F436; Type 1.
1. Finish: Zinc Plated Steel.

D. Screws: ASTM A307; Grade A. #10 Wood Screws. Lengths vary. Pre Drilled.

E. Nails: Stainless Steel, varying lengths.
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2.2

2.3

2.4

METAL HARDWARE

A Corner Brace: 12 gauge steel corner brace.

FINISHES

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

B. Shop prime items with two coats. Do not prime surfaces in direct contact with concrete or
where field welding is required.

C. Galvanizing for Fasteners, Connectors, and Anchors:
1. Hot-Dipped Galvanizing: ASTM A153/A153M.
2. Mechanical Galvanizing: ASTM B695; Class 50 minimum.

METAL HANDRAILING

A Manufacturer: HDI Railing Systems
1. Model: inox Guardrail
2. Material: Wood toprail; stainless infill rails.

PART 3 EXECUTION

3.1

3.2

3.3

EXAMINATION
A. Verify field conditions are acceptable and are ready to receive Work.
PREPARATION

A. Make provisions for erection stresses. Install temporary bracing to maintain alignment,
until permanent bracing and attachments are installed.

INSTALLATION
A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads and provide temporary bracing to maintain indicated alignment
until completion of erection and installation of permanent attachments.

C. Install components indicated on Drawings.

END OF SECTION
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SECTION 06 10 00

ROUGH CARPENTRY

PART 1 - GENERAL

11

1.2

1.3

SUMMARY
A. Section includes:
1. Structural floor, wall, and roof framing with dimension lumber.
2. Built-up structural beams and columns.
3. Structural floor, wall, and roof sheathing
4 Wood furring, grounding, and connections.
5 Miscellaneous framing and sheathing: telephone and electrical panel back boards;

concealed wood blocking for support of toilet and bath accessories, wall cabinets,
and wood trim.

B. Related Sections:
1. Section 31 66 16: Temporary Foundations.
2 Section 06 15 00: Wood Decking.
3. Section 06 17 53: Shop Fabricated Wood Trusses.
4. Section 06 20 00: Finish Carpentry.
5 Section 05 50 00: Metal Fabrications.

SUBMITTALS
A. Refer to Section 01 00 00 — General Requirements for Submittal Procedures
B. Product Data: Submit technical data for each distinct product specified.
C. Manufacturer's Certificate: Certify lumber meets or exceeds specified requirements.
QUALITY ASSURANCE
A. Perform Work in accordance with the following:
1. Lumber Grading Agency: Certified by DOC PS 20.
2. Lumber: Southern Pine #2
3. Wood Structural Panels: DOC PS 1 or DOC PS 2.
B. Surface Burning Characteristics:
1. Fire Retardant Treated Materials: Maximum 25/450 flame spread/smoke developed

index when tested in accordance with ASTM E84.

C. Apply label from agency approved by authority having jurisdiction to identify each preservative
treated material.
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PART 2 - PRODUCTS

2.1 LUMBER MATERIALS
A. Lumber Grading Rules: SPIB: Southern Pine Inspection Bureau
B. All lumber to be Sustainable Forestry Initiative certified.

C. Beam Framing: Southern Pine species, #2 grade, 2 x 10 size classification, 19 percent maximum
moisture content.

D. Joist Framing: Southern Pine species, #2 grade, 2 x 10 floor Joists, 2 x 10 Ceiling Joists, 19
percent maximum moisture content.

E. Rafter Framing: Southern Pine species, #2 grade, 2 x 12 and 2 X 6 size classification where
indicated, 19 percent maximum moisture content.

F. Non-structural Light Framing: Southern Pine species, #2 grade, 2 x 4 size classification, 19
percent maximum moisture content.

G. Studding: Southern Pine species, #2 grade, 2 X 6, 2 x 4, and 2 x 10 size classification where
indicated, 19 percent maximum moisture content.

H. Miscellaneous Framing: Southern Pine species, 19 percent maximum moisture content.
2.2 SHEATHING MATERIALS

A. Wood Structural Panel Roof Sheathing: EWA Rated Sheathing; Structural I, Zip system Roof
sheathing ERS 1473.

B. Structural Wall Sheathing: ANSI A208.1 Structural I, Zip system wall sheathing ERS 1474.
C. Gypsum Board Wall Sheathing: ASTM C1177, 5/8 inch thick, 1/2 inch thick.

D. Wood Structural Panel Floor Sheathing: EWA Rated Sheathing, Structural 1, Oriented Strand
Board, Plywood.

E. Wood sheathing ignition barrier. ¥ inch thick exterior grade plywood sheathing.
2.3 SHEATHING AND UNDERLAYMENT LOCATIONS

A. Sloped Roof Sheathing: 1/2 inch thick Zip system roof sheathing ERS 1473, 48 x 96 inch sized
sheets, square edges.

B. Flat Roof Sheathing: 1/2 inch thick Zip system roof sheathing ESR 1473, 48 x 96 inch sized
sheets, square edges.
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C. Floor Sheathing: One 7/16 inch thick OSB and one 1/2 inch thick plywood, 48 x 96 inch sized
sheets, square edges, alternating direction between layers.

D. Wall Sheathing: 7/16 inch thick Zip system wall sheathing ESR 1474, 48 x 96 inch sized sheets,
square edges.

2.4 FIREBLOCKING AND DRAFTSTOPPING
A. Fire blocking: Solid lumber nominal 2 inches thick.

B. Draft stopping: Gypsum board.
1. Gypsum board, 1/2 inch thick.

2.5 ACCESSORIES

A. Fasteners and Anchors:
1. Fasteners: ASTM A153/A153M, hot dipped galvanized steel for high humidity and
treated wood locations, unfinished steel elsewhere.
2. Nails and Staples: ASTM F1667.
3. Screws: Bugle head, hardened steel, power driven type, length three times thickness
of sheathing.

B. Anchors: No anchors necessary in temporary location.
C. Structural Framing Connectors:

1. Joist Hangers: Hot dipped galvanized steel