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CONSTRUCTION SPECIFICATIONS CONTENTS:

01 51 13 - Temporary Electricity

01 54 23 - Temporary Scaffolding and Platforms
03 40 00 - Precast concrete

05 00 00 — Metals

05 05 23 - Metal Fastenings

05 12 00 - Structural steel framing

05 17 00 - Structural Rod Assemblies

05 40 00 — Cold-Formed Metal Framing

05 50 00 - Metal Fabrications

05 54 00 - Metal Floorplate

05 75 00 - Architectural Metalwork

06 00 00 - Wood, Plastic, and Composites
06 05 23 - Wood, Plastic, and Composite Fastenings
06 10 00 - Rough Carpentry

06 11 00 - Wood Framing

06 16 00 - Sheathing

06 16 23 — Subflooring

06 22 00 - Millwork

06 40 13 - Exterior Architectural Woodwork
06 40 23 - Interior Architectural Woodwork
06 73 00 - Composite decking

07 00 00 - Thermal and Moisture Protection
07 13 00 - Sheet waterproofing

07 14 00 — Fluid-Applied Waterproofing

07 20 00 — Thermal Protection

07 21 13 - Board Insulation

07 21 19 - Foamed-In-Place Insulation

07 27 00 — Air Barriers

07 44 56 - Mineral-fiber-reinforced Cementitious panels

07 46 23 -Wood Siding

07 62 00 - Sheet metal flashing and trim
07 71 23 - Manufactured gutters and downspouts
07 71 26 — Reglets

07 90 00 — Joint Protection

08 11 16 - Aluminum doors and frames
08 14 16 - Flush wood doors

08 33 23 - Overhead coiling doors

08 35 13.13 - Accordion folding doors
08 51 13 - Aluminum windows

08 71 00 - Door hardware

08 78 00 - Special Function Hardware
08 80 00 — Glazing

08 95 00 — Vents

09 21 00 - Plaster and Gypsum Assemblies
09 25 26 - Natural clay plastering

09 29 00 - Gypsum Board

09 60 00 - Flooring

09 91 23 - Interior painting

10 22 23.23 - Operable partition system
11 00 00 - Equipment
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11 31 13 - Residential Kitchen appliances

11 31 23 - Residential Laundry appliances

11 52 00 - Audio-visual equipment

11 52 13 - Projection screens

11 52 16.19 - Overhead projectors

12 36 00 — Countertops

12 93 43.13 — Site Seating

13 30 00 - Special Structures

13 42 00 - Building Modules

21 13 13 - Wet-Pipe Sprinkler System

22 11 16 - Domestic Water Piping

22 11 23 - Domestic Water Pumps

22 12 00 - Facility-potable water storage tank

22 14 00 - Facility storm drainage

22 14 13 - Facility storm drainage piping

22 33 00 - Electrical Domestic Water Heaters

22 41 00 - Residential Plumbing Fixtures

22 41 13 - Residential water closets, urinals, and bidets
22 41 16 - Residential lavatories and sinks

22 41 23 - Residential shower receptors and basins
22 41 39 - Residential faucets, supplies, and trim

23 01 00 - Operation and Maintenance of HVAC Systems
23 05 93 - Testing, Adjusting, and Balancing for HVAC
23 09 13 - Instrumentation and control devices for HVAC
23 21 13 — Hydronic Piping

23 21 23 - Hydronic Pumps

23 31 00 - HVAC Ducts and Casings

23 37 13 - Diffusers, registers, and grilles

23 38 00 - Ventilation hoods

23 57 00 - Heat exchangers for HVYAC

23 64 23 - Scroll Water Chillers

23 71 00 - Thermal storage

23 72 19 - Fixed Plate air-to-air energy recovery equipment
23 80 00 - Decentralized HVAC Equipment

23 82 19 - Fan coil units

23 83 16 - Radiant-heating hydronic piping

25 35 16 - Integrated Automation Sensors and Transmitters
26 05 00 - Common Work Results for electrical

26 05 83 - Wiring Connections

26 09 23 - Lighting control devices

26 22 00 - Low-Voltage Transformers

26 24 16 - Panelboards

26 27 13 —Electricity metering

26 27 26 - Wiring Devices

26 28 00 - Low-Voltage Circuit Protective Devices

26 29 13 — Enclosed Controllers

26 31 00 - Photovoltaic Collectors

26 51 00 - Interior Lighting

26 56 00 - Exterior lighting

27 20 00 - Data communications

28 31 46 - Smoke detection sensors

31 66 00 — Special Foundations

32 00 00 - Exterior Improvements

32 14 13 - Precast Concrete Unit Paving
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32 35 00 - Screening Devices

3291 16.19 - Netting Planting Soil Stabilization
3293 00 - Plants

32 94 33 - Planters

33 79 00 - Site Grounding

48 19 16 - Electrical power generation inverters
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Summary of Changes

Significant changes to the aSUNm project manual and construction drawings that have occurred between submissions
have been outlined below.

Tuesday, November 20th 2012 Revisions
The Project Manual has been updated from the previous issue. Revisions include:

e COMPLETION OF RULES COMPLIANCE CHECKLIST
e ADDITION OF TARGET CLIENT CHARACTERISTICS AND REQUIREMENTS

e STRUCTURAL AND SEISMIC CALCULATION REVISIONS AS PER ASCE 7-10
Design narrative added

e WATER BUDGET

Total water budget increased from 979.83 gallons to 1330.73 gallons. This is a result of an increase of water use
for fire protection from 25 to 344 gallons.

e ELECTRICAL REVISIONS:

PV panels changed from Bosch to Sunpower E19 240
Inverter changed from Sunny Boy to Power One 5000
Tigo optimizers have been removed

e ADDITION OF WRITTEN DESCRIPTION OF SUMMARY OF RECONFIGURABLE FEATURES

e ENERGY ANALYSIS RESULTS AND DISCUSSION
SD Building code content and compliance added

e SPECIFICATION REVISIONS

SPECIFICATIONS ADDED

Section 01 51 13 - Temporary Electricity

Section 07 00 00 - Thermal and Moisture Protection
Section 07 13 26 - Self-Adhering Sheet Waterproofing
Section 07 26 00 — Vapor Retarders

Section 07 62 00 - Sheet Metal Flashing and Trim
Section 08 11 16 — Aluminum Doors

Section 08 33 23 - Overhead Coiling Doors

Section 08 35 13.13 — Accordion Folding Doors
Section 08 51 13 - Aluminum Windows

95% Published 8/22/2013
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Section 09 29 00 — Gypsum

Section 09 62 23 — Bamboo Flooring

Section 09 94 23 — Interior Painting

Section 11 31 13 - Residential Kitchen Appliances
Section 11 31 23 - Residential Laundry Appliances
Section 11 52 16.19 — Overhead Projectors
Section 12 35 30 — Residential Casework

Section 12 36 00 — Counters

Section 21 13 13 — Wet-Pipe Sprinkler System (Added As Per NFPA 13d Standard)

Section 22 14 00 - Facility Storm Drainage

Section 22 41 13 - Residential Water Closets, Urinals, And Bidets
Section 22 41 16 - Residential Lavatories And Sinks

Section 22 41 23 - Residential Shower Receptors And Basins
Section 22 41 39 - Residential Faucets, Supplies, And Trim
Section 23 01 00 - Operation And Maintenance Of HVAC Systems
Section 23 23 00 — Refrigerant Piping

Section 23 57 00 - Heat Exchangers For HVAC

Section 23 64 23 - Scroll Water Chillers

Section 23 82 19 — Fan Coil Units

Section 26 27 26 - Wiring Devices

Section 26 22 00 - Low-Voltage Transformers

Section 26 24 16 — Panelboards

Section 26 27 13 - Electricity Metering

Section 26 31 00 - Photovoltaic Collectors

Section 26 51 00 - Interior Lighting

Section 32 91 16.19 - Netting Planting Soil Stabilization

SPECIFICATIONS UPDATED

Section 01 54 19 - Temporary Cranes

Section 06 05 23 - Wood, Plastics, And Composites
Section 06 16 00 - Sheathing

Section 06 16 23 - Subflooring

Section 06 70 00 - Structural Composites

Section 07 13 26 - Self-Adhering Sheet Waterproofing
Section 07 21 19 - Thermal Insulation

Section 07 44 56 — Mineral-Fiber-Reinforced Cementitious Panels
Section 08 14 16 - Flush Wood Doors

Section 08 71 00 - Door Hardware

Section 08 80 00 — Glazing

Section 09 25 26 — Natural Clay Plastering
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Section 10 22 23.23 - Operable Panel System

Section 11 52 00 - Audio Visual Equipment

Section 221116 - Domestic Water Piping

Section 22 11 23 — Domestic Water Pumps

Section 22 12 00 - Facility-Potable Water Storage Tank
Section 22 33 00 — Electrical Domestic Water Heater
Section 22 41 00 - Residential Plumbing Fixtures
Section 23 21 23 - Hydronic Pumps

Section 23 31 00 - HVAC Ducts And Casings

Section 23 37 13 - Diffusers, Registers, And Grilles
Section 23 38 00 — Ventilation Hood

Section 23 71 00 - Thermal Storage

Section 23 72 19 — Fixed Plate Air-To-Air Energy Recovery Equipment
Section 23 80 00 - Decentralized HVAC Equipment
Section 23 83 16 — Radiant-Heating Hydronic Piping
Section 26 09 23 - Lighting Control Devices

Section 26 56 00 — Exterior Lighting

Section 27 00 00 - Data Communication

Section 28 31 46 — Smoke Detection Sensors

Section 32 93 00 — Plants

Section 32 94 33 — Planters

Section 33 79 00 — Grounding

Section 48 19 16 - Electrical Power Generation Inverters

SPECIFICATIONS REMOVED

Section 08 10 00 — Doors And Frames
Section 08 14 00 — Wood Doors

Section 08 35 13 — Folding Doors

Section 08 36 13 — Sectional Doors
Section 08 50 00 — Windows

Section 09 60 00 — Flooring

Section 11 31 00 — Residential Appliances
Section 11 52 16 — Projectors

Section 23 34 00 — HVAC Fans

Section 23 64 00 — Packaged Water Chillers
Section 26 31 00 — Photovoltaic

Section 26 50 00 — Lighting

Section 32 14 00 — Unit Paving

Section 33 70 00 — Electrical Utilities
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CONSTRUCTION DOCUMENTATION SHEET REVISIONS

A-Series — Interior Wall Reveal
Interior reveal wrapping around the core- kitchen, east wall in bedroom, bathroom, and west wall in flex space
added. 4” reveal on upper wall and lower wall.

A -Series- Mechanical Shaft
The mechanical shaft in the bathroom was expanded in the east/west axis.

A-Series- Bathroom Material Changes

Shower pan was recessed into the subfloor structure to allow a bamboo, slat, roll-on floor-surface. Bamboo
slats will wrap up the walls and onto the ceiling of the shower space. A soffit has been added over the sink and
toilet space in the bathroom (ceiling lowered 6”).

A-Series- Water Management
Water-hogs moved from the north wall of the bedroom to the north wall of the mechanical room.

A-Series- Water Management
Reduced number of Water-hogs to 8 units.

A-Series- Roof Drainage
North Module roof changed to drain water onto the Mechanical Module roof. Mechanical Module roof
cricketed to send water to a drain-pipe that is connected to Water-Hogs in series on north wall.

A-Series- Rain Screen Assembly

Building skin and rain screen assembly integrated into a single, panelized system utilizing 14-guage steel and
metal angles as structural support. Fiber-cement board backing screwed directly into dimensional lumber rain
screen.

A-Series- Interior Bathroom Doors
Doors flanking the bathroom on east and west side changed from pocket doors to sliding barn doors.

A-Series- Kitchen Soffit
Kitchen soffit changed to panelized bamboo system.

A-201, 202- Solar Canopy
Solar Canopy angle changed to 22 degrees.

F-102- Fire Protection
Fire protection drawings replaced with drawings from Jason Grantham, engineer at “Eagle Automatic.”

S-104- Deck Framing

Deck framing designed to resist seismic using Bison-Bracing. Allows for load transfer into moment frame and
shear walls.

S-104- Deck Framing

95%
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|II

Private deck outside of bedroom pulled back 2’ from west to account for solar envelope. Exterior “wing-wal
pulled back 2’ from west as well.

S-102- First Floor Framing
Shower framing to be framed as a separate unit with 2”x4” joists @ 8”o.c. to allow for recessed shower pan.

P-103- Domestic Return
Drainpipes changed to 3” diameter.

P-Series- Condensate
Addition of condensate drains to capture condensate from mechanical equipment.

E-101- Interior Electrical
Revised electrical switch and outlet plan; addition of GFCl and AFI outlets.

E-102- Low Voltage Transformer
LVT transformer moved from inside mechanical room to inside bike storage module.

E-103- Solar Panel Configuration
Solar panels changed to 6 rows of 7 panels.

L-101 Site Conditions
An addition of boulders was made to the northeast planters and rock garden on southwest corner of deck.

M-Series- Energy Recovery Ventilator
ERV sized as EV-200. Updated specifications included in project manual.

M-Series- Air Handler
AHU changed to fan-coil unit: Johnson Controls FHX-25; specifications updated in project manual.

M-Series- Duct Work
Revised supply and return ductwork.

M-Series-Hot Water
Changed to heat pump water heater, updated specifications to reflect.

M-Series- Thermal Mass
47 cubic foot ice-storage unit added to mechanical room for use with radiant cooling system.

95% Published 8/22/2013
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Thursday, February 14th 2013 Revisions

The Project Manual has been updated from the previous issue. Revisions include:

RULES COMPLIANCE UPDATED

Team supplied liquids schedule updated

Spill containment plan (Sheet H-101 & H-601)

Transportation Plan, Materials safety and removal plans (Submitted prior (02/2013), pending approval)

STRUCTURAL AND SEISMIC CALCULATION REVISIONS AS PER ASCE 7-10

WATER BUDGET
Total water budget increased from 1330.73 gallons to 1337.33 gallons

ELECTRICAL REVISIONS:
PV panels changed from Sunpower E19 240 to SolarWorld SW 245 mono black

ENERGY ANALYSIS RESULTS AND DISCUSSION UPDATED

QUANTITY TAKEOFFS UPDATED

SD BUILDING CODE CONTENT AND COMPLIANE
Listed referenced codes, standards, and references and removed unnecessary quoted text

SPECIFICATION REVISIONS

SPECIFICATIONS ADDED

Section 01 54 23 - Temporary Scaffolding and Platforms
Section 03 40 00 — Precast Concrete

Section 05 05 23 — Metal Fastenings

Section 05 17 00 - Structural Rod Assemblies
Section 05 50 00 — Metal Fabrications

Section 05 54 00 — Metal Floorplate

Section 05 75 00 — Architectural Metalwork

Section 06 00 00 - Wood, Plastic, and Composites
Section 06 10 00 — Rough Carpentry

Section 06 40 13 - Exterior Architectural Woodwork
Section 06 40 23 - Interior Architectural Woodwork
Section 06 42 13 - Solid Lumber Paneling

Section 07 13 00 — Sheet Waterproofing

Section 07 21 13 — Board Insulation

Section 07 27 00 — Air Barriers

Section 07 46 23 —Wood Siding

Section 07 71 26 — Reglets

Section 08 78 00 — Special Function Hardware
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Section 09 21 00 — Plaster and Gypsum Assemblies

Section 11 52 13 — Projection Screens

Section 22 14 13 - Facility Storm Drainage Piping

Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC
Section 26 05 00 - Common Work Results for electrical
Section 26 05 83 - Wiring Connections

Section 31 66 00 — Special Foundations

Section 32 14 13 - Precast Concrete Unit Paving

Section 32 35 00 — Screening Devices

SPECIFICATIONS UPDATED
All specifications have been updated

SPECIFICATIONS REMOVED

Section 06 70 00 — Structural Composites

Section07 10 00 — Dampproofing and Waterproofing

Section 07 13 26 - Self-Adhering Sheet Waterproofing

Section 07 26 00 — Vapor Retarders

Section 07 53 00 - Elastomeric membrane roofing

Section 08 14 76 — Bifolding Wood Doors

Section 13 48 00 — Sound, Vibration, and Seismic Control

Section 22 33 13 — Instantaneous Electric Domestic Water Heaters

e CONSTRUCTION DOCUMENTATION SHEET REVISIONS

A-Series — Exterior Finish
The Spandrel above the window/ door on the exterior envelope changed to black lacquered finish on fiber
cement board.

A -Series- Mechanical Shaft
The North wall at mechanical shaft removed. Minor reduction in framing. Also toe wall adjacent to the
mechanical shaft removed from the bathroom. Minor reduction in framing and finish bamboo surface.

A-Series- Bathroom Material and Wall Changes

Recessed Shower pan detail has been revised to allow easier grey water collection. Revised and reduced
bamboo slats that wrap up the walls. The soffit over the sink and toilet space in the bathroom has been revised
again (ceiling @ soffit lowered from 6” to 1'). This soffit has built in access panel to the fan coil unit.

Relocate the Fan coil unit from its previous location on the roof of the south module to its current location in the
soffit. Reductions in duct length from ERV to the fan coil and the supply duct from the fan coil on the DOAS side
of HVAC.

A-Series- Water Management
Water-hogs moved from the north wall of the bedroom to the north wall of the mechanical room. Reduced in
numbers from 8 to 5 units.

95% Published 8/22/2013
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A-Series- Rain Screen Assembly
Further Improvement of the panelized integrated rain screen/ building skin assembly. The mounting detail
improved by introducing Z clips and reduction in Angle profiles.

A-Series- Interior Bathroom Doors (A-402)
Doors flanking the bathroom on east and west side changed from pocket doors to face flush sliding doors.

A-Series- Kitchen Soffit
Panelized bamboo system at the Kitchen soffit revised with 2/3 reduction in the quantity of bamboo slats by
changing orientation from vertical on edge to horizontal on face application.

A-201, 202- Solar Canopy
Solar Canopy angle changed to 19 degrees.

S-104- Deck Framing
Revised deck foundation from previously specified Bison Vers-adjust composite concrete paver decking and
footing system to more economical central piers seismic Jack stand footings with pressure treated wood.

A-101 and A-513- Ramp
Revised railing detail at the ramp.

E-103- Solar Panel Configuration
Solar panels changed to 6 rows of 7 (42 panels) to 6 rows of 6 (36 panels).

M-Series- Air Handler
Fan-coil unit: Johnson Controls FHX-25; specifications has been updated to more economical TRANE compact
concealed model 'P' type 'C-300".

M-Series- Duct Work
Revised supply and return ductwork- reduced lengths.

A 101
Planter benches on sheet A-101 not part of the contract.

A-402, A-404
Framing revised from 2x8 to 2x4 for the plumbing core wall.

A-301, A-302, A-303, A-311, A-312, A-313 - Revised Footings
Revised footing to comply with the seismic - Central pier Jack Stands.

$-501, S-522
Canopy structure revised.
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H-101, M-101B

Revised access to couplings and Hydronic pipes for the BEKA capillary mats. Total surface area of BEKA radiant

capillary mats reduced.

L-103
Revision of Down lighting fixtures

Friday, April 5th 2013 Revisions

The Project Manual has been updated from the previous issue. Revisions include:

INTERCONNECTION APPLICATION FORM UPDATED
Changed sheet reference from E-201 to E-106

TARGET CLIENT CHARACTERISTICS AND REQUIREMENTS EDITED
Target market narrowed from two to a single example

PHOTOVOLTAIC NARRATIVE EDITED
Scalability portion of photovoltaic narrative removed

SPECIFICATION REVISIONS

SPECIFICATIONS ADDED
Section 26 28 00 - Low-Voltage Circuit Protective Devices

SPECIFICATIONS UPDATED

Section 22 12 00 - Facility-Potable Water Storage Tank
Section 20 05 00 — Common Work Results for Electrical
Section 26 05 83 — Wiring Connections

Section 26 22 00 — Low-Voltage Transformers

SPECIFICATIONS REMOVED
Section 26 18 00 — Medium-Voltage Circuit Protection Devices

CONSTRUCTION DOCUMENTATION SHEET REVISIONS

G-011
Modularity section removed

H-101
Added annotations 3 and 4 to distinguish supply and waste tanks
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H-601
Updated schedule

L-101, L-103
Element outside of solar envelope removed

S-514
2' separation between anchors verified

A-111
Addressed title

A-112
Element outside of solar envelope deleted

A-513
Added 12" extensions and height dimensions to handrail. Length dimension added.

P-101
Updated plumbing

P-102, P-103
Addressed pipe sizing

P-601
Updated pipe sizing and revised schedule

P-901
Updated isometric to incorporate 500 gallon supply tank

P-902
Updated isometric to incorporate 500 gallon return tank

M-001
Addressed scale

E-Series
AFCl outlets added per code and drawings labeled

E-102
Added circuit number for home runs

E-104
Added circuit number for lighting and home runs

95% Published 8/22/2013
U.S. D.O.E. Solar Decathlon 2013 Page - 15



ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
‘ASUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

E-106
Added sheet 106 as referenced on electrical interconnection application form

E-107
Revised PV calculations

E-201
Sheet added to show panel and meter elevations

E-601
One-line diagram revised

E-603
Three-line diagram revised

E-604
Revised panel schedule

E-605
Revised feeder and neutral calculations

E-606
Sheet added

T-601
Revised HVAC control systems

T-602
Revised master control schematic

0-101, 0-102
Revised crane logistics

95% Published 8/22/2013
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Thursday, August 22nd 2013 Revisions

The Project Manual has been updated from the previous issue. Revisions include:

e PHOTOVOLTAIC NARRATIVE REMOVED

e UPDATED TEAM-SUPPLIED LIQUIDS SCHEDULE
e UPDATED DETAILED WATER BUDGET

e SPECIFICATION REVISIONS

SPECIFICATIONS ADDED

Section 05 40 00 — Cold-Formed Metal Framing
Section 06 22 00 — Millwork

Section 07 20 00 — Thermal Protection

Section 11 00 00 — Equipment

Section 23 21 13 — Hydronic Piping

Section 26 29 13 — Enclosed Controllers

SPECIFICATIONS UPDATED
All divisions have been revised and updated for manufacturer and product information

SPECIFICATIONS REMOVED

Section 01 51 13 — Temporary Electricity

Section 06 42 13 — Solid Lumber Paneling

Section 07 72 00 — Roof Accessories

Section 09 23 00 — Gypsum Plastering

Section 09 62 23 — Bamboo Flooring

Section 12 35 30 — Residential Casework

Section 23 23 00 — Refrigerant Piping

Section 23 32 33 — Air Distribution Ceiling Plenums
Section 23 83 16 — Radiant Heating Hydronic Piping

e CONSTRUCTION DOCUMENTATION SHEET REVISIONS

A-Series

Decreased depth of spray-in insulation in wall, roof, floor assemblies and removed insulation from parapet walls
Removed carport canopy structure

Removed southwest planter

Added seating bench

Simplified brise soleil rain screen.

95% Published 8/22/2013
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Revised planter module structure to use less material
Revised material and detailing of interior soffit conditions
Finalized millwork

S-series
Modified canopy structure for transportation

L-Series
Simplified landscape strategy and decreased quantity of plants

P-series
Revised supply and return system for efficiencies

0-Series
Revised transportation operations and logistics: removal of crane use

M-Series
Revised Mechanical equipment: Chiller

T-Series
Updated

E-Series
Updated
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Rules Compliance Checklist

|RULE | RULE DESCRIPTION LOCATION DESCRIPTION LOCATION

0-201
0-202
Drawing(s) showing the assembly and disassembly 0-301
sequences and the movement of heavy machinery on  0-601
Rule 4-2 Construction Equipment the competition site 0-602
Div 0151 13
Rule 4-2 Construction Equipment Specifications for heavy machinery Div 11 00 00
Drawing(s) showing the locations and depths of all
Rule 4-3 Ground Penetration ground penetrations on the competition site S-100
Drawing(s) showing the location, contact area, and
Impact within the Solar bearing pressure of every component resting directly
Rule 4-4 Envelope within the solar envelope S-102
Rule 4-5 Generators Specifications for generators (including sound rating) Div015113
Drawing(s) showing the locations of all equipment, H-101
containers, and pipes that will contain liquids at any H-601
Rule 4-6 Spill Containment point during the event Page 22
Div21 1313
Div22 1116
Div22 1123
Div 22 12 00
Div 22 14 00
Div 22 14 13
Div 22 33 00
Div 22 41 00
Div 232113
Div 23 21 23
Div 23 57 00
Div 23 64 23
Div 23 71 00
Specifications for all equipment, containers, and pipes Div 23 80 00
Rule 4-6 Spill Containment that will contain fluids at any point during the event Div 2382 19
S-511
S-513
S-514
S-515
S-521
Calculations showing that the structural design S-524
remains compliant even if 18 in. (45.7 cm) of vertical Page 23
Rule 4-7 Lot Conditions elevation change exists Div 31 66 00
95% Published 8/22/2013
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S-511
S-513
S-514
S-515
Drawing(s) showing shimming methods and materials S-521
to be used if 18 in. (45.7 cm) of vertical elevation S-524
Rule 4-7 Lot Conditions change exists on the lot Div 31 66 00
Drawing(s) showing the location of all house and site  A-201
Rule 5-2 Solar Envelope Dimensions  components relative to the solar envelope A-202
List of solar envelope exemption requests
Rule 5-2 Solar Envelope Dimensions  accompanied by justifications and drawing references  N/A
S-series
List of, or marking on, all drawing and project manual  Page 23-128
sheets that will be stamped by the qualified, licensed  (See separate
design professional in the stamped structural documentation
submission; the stamped submission shall consist for stamped
entirely of sheets that also appear in the drawings and drawings and
Rule 6-1 Structural Design Approval  project manual calculations)
Drawing(s) showing all information needed by the
rules officials to measure the finished square footage
Rule 6-2 Finished Square Footage electronically G-101
Drawing(s) showing all movable components that may
increase the finished square footage if operated
Rule 6-2 Finished Square Footage during contest week N/A
G-102
Rule 6-3 Entrance and Exit Routes Drawing(s) showing the accessible public tour route G-103
Drawing(s) showing the location of all vegetation and,
if applicable, the movement of vegetation designed as
Rule 7-1 Placement part of an integrated mobile system L-Series
Drawing(s) showing the layout and operation of
Rule 7-2 Watering Restrictions greywater irrigation systems N/A
Div 26 22 00
Div 26 24 16
Div 26 27 13
Div 26 31 00
Div33 79 00
Rule 8-1 PV Technology Limitations Specifications for photovoltaic components Div48 19 16
Drawing(s) showing the location(s) and quantity of all
primary and secondary batteries and stand-alone, PV-
Rule 8-3 Batteries powered devices N/A
Specifications for all primary and secondary batteries
Rule 8-3 Batteries and stand-alone, PV-powered devices N/A
95% Published 8/22/2013
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Rule 8-4 Desiccant Systems system N/A
Rule 8-4 Desiccant Systems Specifications for desiccant system components N/A
Rule 8-5 Village Grid Completed interconnection application form Page 134
Drawing(s) showing the locations of the photovoltaics,
inverter(s), terminal box, meter housing, service E-Series
Rule 8-5 Village Grid equipment, and grounding means A-102
Div 26 24 16
Div 26 27 13
Specifications for the photovoltaics, inverter(s), Div 26 31 00
terminal box, meter housing, service equipment, and Div 33 79 00
Rule 8-5 Village Grid grounding means Div48 19 16
Rule 8-5 Village Grid One-line electrical diagram E-603
Calculation of service/feeder net computed load per
Rule 8-5 Village Grid NEC 220 E-Series
E-Series
A-102
Site plan showing the house, decks, ramps, tour G-102
Rule 8-5 Village Grid paths, and terminal box G-103
Elevation(s) showing the meter housing, main utility E-Series
Rule 8-5 Village Grid disconnect, and other service equipment A-102
Drawing(s) showing the location of all liquid
Rule 9-1 Container Locations containers relative to the finished square footage H-101
Drawing(s) demonstrating that the primary supply P-101
water tank(s) is fully shaded from direct solar P-102
radiation between 9 a.m. and 5 p.m. PDT or between  L-101
Rule 9-1 Container Locations 8 a.m. and 4 p.m. solar time on October 1 G-601
Quantity, specifications, and delivery date(s) of all
team-provided liquids for irrigation, thermal mass,
hydronic system pressure testing, and thermodynamic H-601
Rule 9-2 Team-Provided Liquids system operation Page 22
Drawing(s) showing the layout and operation of
Rule 9-3 Greywater Reuse greywater reuse systems N/A
Drawing(s) showing the layout and operation of
Rule 9-4 Rainwater Collection rainwater collection systems A-112
M-series
M-101A
Drawing(s) showing the locations of liquid-based M-101B
Rule 9-6 Thermal Mass thermal mass systems M-201
Specifications for components of liquid-based thermal
Rule 9-6 Thermal Mass mass systems Div 23 71 00
95% Published 8/22/2013
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Drawing(s) showing the layout and operation of

Rule 9-7 Greywater Heat Recovery greywater heat recovery systems N/A
P-101
Drawing(s) showing the complete sequence of water P-102
Rule 9-8 Water Delivery delivery and distribution events P-901
Specifications for the containers to which water will
Rule 9-8 Water Delivery be delivered Div 22 12 00
P-101
Drawing(s) showing the complete sequence of water P-102
Rule 9-9 Water Removal consolidation and removal events P-902
Specifications for the containers from which water Div 22 12 00
Rule 9-9 Water Removal will be removed Div 22 41 00
Interior and exterior plans showing entire accessible G-102
Rule 11-4 Public Exhibit tour route G-103

Team-Supplied Liquids Schedule

The following is a list of all team-supplied liquids:

Information about team-supplied liquids

Liquid Quantity Purpose Specification Delivery Date* Notes
Graphite and
water will be

Water- 45 gallons premixed and

ter- .

graphite Water” | Thermodynamic | 237100 9/21/13 sealed before

. graphite . competition, will
mixture system: thermal i
mixture t remain sealed
Storage and will not
circulate

Propvlene Thermodynamic Dynalene, will be
| Py [ 22 gallons | system: thermal 237100 9/21/13 mixed with water

glyco storage to approx. 30%

*Team-supplied liquids will be delivered with the rest of Team ASUNM'’s supplies and equipment. The planned
date for arrival of trucks is 9/21/13; however, delivery date is approximate only due to the possibility of shipping
delays.

+ see SD Organizer approved “Request for Approval for the use of Propylene Glycol during Solar Decathlon 2013”,
2/18/13

# MSDS for Propylene glycol can be found in the Health and Safety Plan

Published 8/22/2013
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Structural Calculations

Structural Design Narrative

STRUCTURAL DESIGN NARRATIVE

GENERAL DESCRIPTION:

The SHADE home is a custom-designed single-family residence. SHADE's two main interior modules are comprised of
shop fabricated steel frames with integrated chassis’ which support gravity loads and transfers this loading into the
foundation system. Roof diaphragms, floor diaphragms and shear walls are integral with the steel frame and resist
lateral forces.

The solar canopy module supports the solar array and is a moment frame which resists gravity and lateral forces.

The mechanical unit is traditionally framed using cold-formed steel and transfers lateral forces using roof diaphragms,
floor diaphragms and shear walls.

FOUNDATIONS:

The design of the adjustable “Central Piers” seismic piers and footings will comply with limitations on differential
movement appropriate to the competition duration and variability of surface strata.

It is anticipated that uplift and overturning forces will be entirely resisted by the building weight; shear forces will be
resisted by ground embedded 1” diameter by 42” long steel stakes.

SUPERSTRUCTURE:

The design of the superstructure was driven by several factors most importantly constructability, but also the necessity
for accuracy and tolerance over repeated assemblies and disassembles.

SUPERSTRUCTURE DETAIL
Gravity loads will primarily be resisted by shop-fabricated steel frame of hot-rolled members.

Roof framing will be affixed through steel joist tabs welded directly to the steel frame to create desired roof
configurations.

Roof diaphragms will consist of cold-formed steel rafters fastened directly to 15/32” APA rated O.S.B.

Floor framing will be affixed through steel joist tabs welded directly of the steel frame to create desired floor
configurations.

Floor diaphragms will consist of cold-formed steel joists fastened directly to 1-1/8” T&G APA rated plywood.

95% Published 8/22/2013
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The lateral system utilizes exterior shear walls for bracing.
LOAD PATH:

Lateral forces are resisted by shear walls, roof diaphragms, floor diaphragms and ground embedded steel stakes as well
as a moment frame in the case of the solar canopy. Lateral forces which act on the roof diaphragm are transferred
through the roof 0.S.B into blocking at the diaphragm edge via #8 PPSD screw at 6” o.c., force is then transferred to the
top plate of the shear walls via a Simpson A35 connection, shear wall plywood is connected to the top plate and studs by
1-1/2” bugle head “GypFast” nail at 6” o.c.; load continues through cold-formed steel tracks and studs, the bottom plate
is attached to the hot-rolled steel (part of the overall steel frame assembly) at floor level via 5/8” ASTM A307 shear
studs at 32” o.c. When necessary, shear walls resist overturning utilizing Simpson S/HDs. From the bottom W, M and MC
shaped beams, load is transferred to the ground through a bolted connection to Central Piers 7” seismic piers which are
affixed %" plywood pads. The lateral loads are then transferred into the ground via 1” diameter by 42” long steel stakes
directly through the seismic piers. Ample anchorage is employed to resist lateral forces in all directions.

STRUCTURAL DESIGN GUIDELINES

APPLICABLE CODES AND STANDARDS

The flowing codes and standards are specified:
2013 Solar Decathlon Building Code (SDBC)
2009 International Residential Code (IRC)

ASCE 7-05, Minimum Design Loads for Buildings and Other Structures

The following structural design codes will be followed as specified by the governing codes and standards:

NDS, National Design Specification for Wood Construction (NDS)

AISC 230 Specification for Structural Steel Buildings

STRUCTURAL LOADING

Uniformly Distributed Live Loading

95% Published 8/22/2013
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The following values are specified by the applicable codes and standards or are higher values selected for use on this
project.

WIND:

Competition: 85 mph (3-second gust), exposure category C — No Overturning, uplifting, or sliding with a safety factor of
2.

Permanent: 90 mph (3-second gust), exposure category C
SEISMIC PARAMETERS:

IRC Seismic Design Category (SDC) D, (See IRC R301.2.2) is used to calculate the design forces. The design base shear is
found using the equivalent lateral force procedure with the following factors:

Short period map value (Sps): 0.968 g

Assumed Site Class (Soil Factor): D

RAILINGS:

200 Ib (890 N) concentrated load applied in any direction at any point at the top of the rail.
INTERIOR FLOOR, DECKS, RAMPS:

50 psf (2.39 kPa) live load

EXTERIOR FLOOR, DECKS RAMPS USED FOR TOUR STAGING AND EGRESS PURPOSES:
100 psf (4.79 kPa) live load.

ROOF:

20 psf (0.958 kPa) live load

TEMPORARY PAVED SURFACE:

3,000 psf (143 kPa) maximum load-bearing pressure

MATERIAL SPECIFICATIONS:
Structural Steel: ASTM A572, Fy = 50 ksi
Bolts & Plain Anchors: ASTM A307

Welding: E70XX electrodes

95% Published 8/22/2013
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NON-STRUCTURAL COMPONENTS:
Provisions for the support of non-structural components are as follows:

Seismic provisions of the 2009 IBC require minimum detailing requirements for non-load bearing walls, supports for
mechanical, electrical, plumbing equipment, etc.

FUTURE USE AND EXPANSION PROVISIONS

No provisions for future changes in use or expansion will be included in the structural design.

Weight Calculations
WEIGHT CALCULATIONS FOR MODULES, MECHANICAL ROOM AND EXTERNAL STORAGE:

95% Published 8/22/2013
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NORTH

MODULE STEEL FRAME WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
COLUMNS (HSS 3x3x3/16) 6.87 86.82 596.4534
HIGH ROOF BEAMS (HSS 3x2x1/8) 5.59 99.49 556.1491
LOW ROOF BEAMS (HSS 8x3x1/4) 17.32 36.54 632.8728
LOW ROOF BEAMS (HSS 6x3x1/4) 13.91 62.96 875.7736
CEILING BEAM (HSS 4x3x5/16) 12.7 36.54 464.058
AXLE BEAMS (W 12x14) 14 29.29 410.06
AXLE CROSS BEAM (W 12x22) 22 26.85 590.7
FRONT AND BACK RAILS (MC 12x10.6) 10.6 27.375 290.175
EDGE BEAMS (M 12x11.8) 11.8 73.08 862.344
CROSS BEAMS (M 12x11.8) 11.8 26.83 316.594
TOTAL 5595.1799
ROOF JOISTS AND RAFTERS (NORTH) WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
800S162-54 @ 24" O.C. 2.28 250.8 571.824
6005162-54 @24" O.C. 1.89 237.85 449.5365
TOTAL 1021.3605
ROOF (NORTH) WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
1/2" PLYWOOD 1.7 459.67 781.439
RIGID FIBERGLASS / 6" THICK 9 459.67 4137.03
HEAT LOC SOY SPRAY INSULATION / 8"
THICK 1.47 459.67 675.7149
1/2" DUROCK CEMENT BOARD 2.4 459.67 1103.208
1/2" PLASTER 5 459.67 2298.35
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SPRAY INSULATION / 1" THICK 0.185 459.67 85.03895
M,E,P 6 459.67 2758.02
TOTAL 25.755 11838.80085
FLOOR JOISTS (NORTH) WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
600S200-54 @ 12" O.C. 2.09 432.5 903.925
TOTAL 903.925
FLOOR (NORTH) WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
11/8" O.S.B. 3.6 470.38 1693.368
1/2" BAMBOO FLOORING 2 470.38 940.76
HEAT LOC SOY SPRAY INSULATION / 6"

THICK 1.1 470.38 517.418
T-111 3/8" THICK 1.1 470.38 517.418
MISC. 2 470.38 940.76
TOTAL 9.8 4609.724
WALLS (EXTERIOR) WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
3625162-54 @ 24" O.C. 0.75 441.48 331.11
1625125-33 @ 24" O.C. 0.25 441.48 110.37
HEAT LOC SOY SPRAY INSULATION /

7.25" THICK 1.33 441.48 587.1684
1/2" GYPSUM 2.2 441.48 971.256
1/2" PLYWOOD 1.7 441.48 750.516
FIBER CEMENT CLADDING 3 441.48 1324.44
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MISC. 2.8 441.48 1236.144
CLAY SKIM FINISH 0.5 441.48 220.74
TOTAL 12.53 5531.7444
PARAPET WALL WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
2505162-54 @ 24" O.C. 0.61 96.68 58.9748
1/2" PLYWOOD (INSIDE) 1.7 96.68 164.356
FIBER CEMENT CLADDING 3 96.68 290.04
1/2" PLYWOOD (OUTSIDE) 1.7 96.68 164.356
HEAT LOC SOY SPRAY INSULATION /

2.5" THICK 0.46 96.68 44.4728
TOTAL 7.47 722.1996
WALLS (INTERIOR) WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
5505162-54 @ 16" O.C. 1.8 282 507.6
1/2" GYPSUM 2.2 282 620.4
1/2" GYPSUM 2.2 282 620.4
HEAT LOC SOY SPRAY INSULATION /

5.5" THICK 1 282 282
MISC. 2.8 282 789.6
TOTAL 10 2820
EXTERIOR DOOR / WINDOWS WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
GLASS, FRAME, SASH 8 153.2 1225.6
TOTAL 8 1225.6
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INTERIOR HOLLOW CORE DOORS WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
DOOR, FRAME 4 172 688
TOTAL 4 688
EQUIPMENT WEIGHT (#)
DW (N) 81
REFRIGERATOR (N) 605
DRYER (N) 185
WASHER (N) 185
TOTAL 1056
FACADE SCREENS WEIGHT EACH NUMBER WEIGHT (#)
181.15 4 724.6

TOTAL 724.6
M,E,P MISC. 1000
TOTAL 1000

NORTH

MODULE

TOTAL 37737.13425
STEEL FRAME WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)

SOUTH
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MODULE

COLUMNS (HSS 3x3x3/16) 6.87 90.76 623.5212
HIGH ROOF BEAMS (HSS 3x2x1/8) 5.59 95.48 533.7332
LOW ROOF BEAMS (6x3x1/4) 13.91 95.48 1328.1268
AXLE BEAMS (W 12x14) 14 29.3 410.2
AXLE CROSS BEAM (W 12x22) 22 22.83 502.26
FRONT AND BACK RAILS (MC 12x10.6) 10.6 23.38 247.828
EDGE BEAMS (M 12x11.8) 11.8 73.08 862.344
CROSS BEAMS (M 12x11.8) 11.8 22.83 269.394
TOTAL 4777.4072
ROOF RAFTERS (SOUTH) WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
800S162-54 @16" O.C. 2.28 250.8 571.824
TOTAL 571.824
ROOF (SOUTH) WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
1/2" PLYWOOD 1.7 386.67 657.339
RIGID FIBERGLASS / 6" THICK 9 386.67 3480.03
HEAT LOC SOY SPRAY INSULATION / 8"

THICK 1.47 386.67 568.4049
1/2" DUROCK CEMENT BOARD 2.4 386.67 928.008
1/2" PLASTER 5 386.67 1933.35
SPRAY INSULATION / 1" THICK 0.185 386.67 71.53395
M,E,P 6 386.67 2320.02
TOTAL 25.755 9958.68585
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FLOOR JOISTS (SOUTH)

6005200-54 @ 12" O.C.

TOTAL

FLOOR (SOUTH)
11/8" 0.S.B.
1/2" BAMBOO FLOORING

HEAT LOC SOY SPRAY INSULATION / 6"
THICK

T-111 3/8" THICK

MISC.

TOTAL

WALLS (EXTERIOR)
3625162-54 @ 24" O.C.
1625125-33 @ 24" O.C.

HEAT LOC SOY SPRAY INSULATION /
7.25" THICK

1/2" GYPSUM

1/2" PLYWOOD

FIBER CEMENT CLADDING
MISC.

CLAY SKIM FINISH

TOTAL

WEIGHT (PLF)

2.09

WEIGHT (PSF)

3.6

1.1

1.1

9.8

WEIGHT (PSF)
0.75

0.25

1.33
2.2

1.7

2.8

0.5

12.53

LENGTH (FT.)

396.46

AREA (FTA2)
309.875

309.875

309.875
309.875

309.875

AREA (FTA2)
414.91

414.91

414.91
414.91
414.91
414.91
414.91

414.91

WEIGHT (#)

828.6014

828.6014

WEIGHT (#)
1115.55

619.75

340.8625
340.8625

619.75

3036.775

WEIGHT (#)
311.1825

103.7275

551.8303
912.802
705.347
1244.73

1161.748

207.455

5198.8223
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PARAPET WALL WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
250S162-54 @ 24" O.C. 0.61 97.48 59.4628
1/2" PLYWOOD (INSIDE) 1.7 97.48 165.716
FIBER CEMENT CLADDING 3 97.48 292.44
1/2" PLYWOOD (OUTSIDE) 1.7 97.48 165.716
HEAT LOC SOY SPRAY INSULATION /

2.5" THICK 0.46 97.48 44,8408
TOTAL 7.47 728.1756
EXTERIOR DOOR / WINDOWS WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
GLASS, FRAME, SASH 8 177 1416
TOTAL 8 1416
EQUIPMENT WEIGHT (#)
OVEN (S) 171
COOKTORP (S) 33
TOTAL 204
CASEWORK WEIGHT (#)
CABINETS 500
COUNTERTOPS 1000
TOTAL 1500
ROCK GARDEN WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
PAN 3 32.9 98.7

95% Published 8/22/2013
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Raising Home Design
ROCK 2" 16 32.9 526.4
TOTAL 19 625.1

OUTDOOR DECK WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
CONCRETE PAVER 20 53.6 1072
TOTAL 20 1072
FACADE SCREENS WEIGHT EACH NUMBER WEIGHT (#)
181.15 4 724.6
TOTAL 724.6
SOUTH
MODULE
TOTAL 30641.99135
CANOPY STRUCTURE WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
COLUMNS (HSS 5x5x3/8) 15.62 67.67 1057.0054
HIGH CANTILEVERED BEAM (HSS
10x5x1/4) 24.1 46.58 1122.578
E-W FLITCH BEAM 11.44 46.75 534.82
N-S FLITCH BEAMS 11.44 200 2288
95% Published 8/22/2013
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Raising Home Design
AXLE BEAMS (W 12x14) 14 8 112
AXLE CROSS BEAM (W 12x22) 22 41.33 909.26
FRONT AND BACK RAILS (MC 12x10.6) 10.6 20 212
EDGE BEAMS (M 12x11.8) 11.8 93 1097.4
CROSS BEAMS (M 12x11.8) 11.8 40 472

FRONT COLLUMN SUPPORT BEAM

(W6x12) 12 42.25 507
PV RACKING 7.1 238 1689.8
CROSS BRACING (DF 2x4) 1.28 92 117.76
600S200-54 @ 12" O.C. 2.09 331.32 692.4588
FLITCH COLUMNS 25 47.5 1187.5
RIGID 2x6 BEAMS 2 180 360
MISC. 500
TOTAL 12859.5822

SHADING WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
PV PANELS 7 680 4760
SCREEN 7 240 1680
TOTAL 6440
FLOOR WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
DECKING 2.29 232 531.28
CORRUGATED METAL DECKING 2.5 96 240
PAVERS (8) 700
ROCK 2" 16 55 880
95% Published 8/22/2013
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TOTAL 2351.28
MISC. WEIGHT (#)
SHADE SCREENS (5) 500
PLANTERS 600
BENCH 390.5
MISC. ELECTRICAL 500
TOTAL 1990.5

CANOPY

TOTAL 23641.3622

MECHANICAL

UNIT STRUCTURE WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
M12x11.8 11.8 35.34 417.012
MISC. STRUCTURE 200
TOTAL 617.012
ROOF RAFTERS WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
600S162-54 @16" O.C. 1.89 45.83 86.6187
TOTAL 86.6187
ROOF WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
5/8" GYPSUM 2.2 45.83 100.826

95% Published 8/22/2013
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1/2" 0.S.B. 1.7 45.83 77.911

RIGID FIBERGLASS / 1.5" THICK
AVERAGE 2.25 45.83 103.1175

HEAT LOC SOY SPRAY INSULATION / 4"

THICK 0.734 45.83 33.63922
M,E,P 6 45.83 274.98
TOTAL 12.884 590.47372
FLOOR JOISTS WEIGHT (PLF) LENGTH (FT.) WEIGHT (#)
6005162-54 @16" O.C. 1.89 315 59.535
TOTAL 59.535
FLOOR WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
11/8" 0.S.B. 3.6 55.125 198.45
HEAT LOC SOY SPRAY INSULATION / 4"

THICK 0.734 55.125 40.46175
MISC. 2.1 55.125 115.7625
TOTAL 6.434 354.67425
WALL WEIGHT (PSF) AREA (FTA2) WEIGHT (#)
3625162-54 @ 12" O.C. 1.5 298.4 4476
5/8" GYPSUM 2.2 117.96 259.512
FIBER CEMENT BOARD 3 298.4 895.2
1/2" PLYWOOD 1.7 298.4 507.28
HEAT LOC SOY SPRAY INSULATION / 3"

THICK 0.55 298.4 164.12
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DOOR 4 33.34 133.36
MISC. 4 298.4 1193.6
SCREEN 400
TOTAL 3553.072
EQUIPMENT WEIGHT (#)
MCB PANEL 35
INVERTERS 120
AC DISCONNECT MLO PANEL 8.05
LINE RELAY / DISCONNECT PANEL 4
METER ENCLOSURE 13.12
CONTROLS SYSTEM 20
METALIC CONDUIT 30
HEAT PUMP 80 GAL. WATER HEATER 254
ENERGY RECOVERY VENTILATOR 36
THERMAL STORAGE 626
HEAT EXCHANGER 11.02
CIRCULATING PUMPS 22.8
CONTROL VALVES / PIPING CONTROLS 21
FIRE SUPRESSION PUMP 60
PIPING MANIFOLD 20
TOTAL 1280.99
TOTAL 6542.37567
95% Published 8/22/2013
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Raising Home Design

Foundation Loading Calculations

DECK / CANOPY CALCULATIONS
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o ®  SOLUTIONS REPORT Level, Floor: Flush Beam
‘i F 0 R T E Current Solution: : 1 piece(s) 2 x 8 Douglas Fir-Larch No. 2

Qverall Length: 6 7"

ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

PASSED
DECK AND RAMP RIM JOISTS

c+

K

c 4+

¥

@

All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual

Design Results Azl @ Location Afowed | Result LDF
Member Reaction (Ibs) 710@2" éfgg.) Pessed (34%) =
Shear (Ibs) 534 ©5' 8 1/4" 1305 | Passed (41%) 1.00
Moment (Ft-lbs) 1088 @ 3'3 1/2" 1183 Passed (92%) 1.00
Live Load Defl. (in) 00003312 [ 0156 [Passed (L832) -
Total Load Defl. (in) | 0.100@3'31/2" | 0.313 | Passed (LI747) -

Sysem : Floor
Member Type : Flush Beam
Bullding Use : Residential
Buiiding Code : IBC
Deign Methodology : ASD

7 1/4" 2 x Douglas Fir-Larch No. 2

The purpose of this report is for product comparison only. Load and support information necessary for professional design review is not displayed here. Please print an

individual Member Report for submittal purposes.

Forte Software Operator Job Notes

ASU
o)
Ppurcel@gmadl com

8/21/2013 10229:48 PM
Forte v4.0, Design Engine: V5.6.1.203

Page10of1
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Raising Home Design
,.‘-I F o R T E *  SOLUTIONS REPORT Level, Floor: Joist PASSED
Current Solution:: 1 piece(s) 2 x 6 Douglas Fir-Larch No. 2 @ 12" OC DECK AND RAMP JOISTS

c+

Overall Length: 6 7°

c +

S ——
1 ]

©
&

All locations are measured from the outside face of left support (or

left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual

mm Actual ¢ Location Alowed Result LDF System : Floor

Member Reaction (bs) | 3s1@212" | 2B |passed (17%) - Mermber Type : Joist

(2.25%) Bullding Use : Residential

Shear (Ibs) 280@5 107 990 Passed (28%) 1.00 S
Moment (Ft-lbs) 5233312 848 Passed (62%) 1.00 ; ASD
Live Load Defl. (in) 0.096@ 3 31/2° | 0.154 | Passed (U757) = Sn Hemoo0y
Total Load Defl, (in) | 0.108@ 3'3 1/2" | 0.308 | Passed (L/688) -

TI-Pro™ Rating N/A NA |- -

Depth Series Plies | Spacing | TJ-Pro™Rating Wood Volume
512" 2 x Douglas Fir-Larch No. 1 1 12" N/A 1.17
512" 2 x Douglas Fir-Larch No, 2 1 12" N/A 1.10

The purpose of this report is for product comparison only. Load and support information necessary for professional design review is not displayed here. Please print an
individual Member Report for submittal purposes.

Forte Software Operator Job Notes 8/21/2013 10:28:34 PM
Forte v4.0, Design Engine: V5.6.1.203
ASU
() -
Ppurcel®gmasi.com Page 10of1
95%
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FLITCH BEAM
ASSEMBLIES
T plate steel 1/8" 316" 1/4" 5/16"
wood size
2x4 1.5x3.5 10.4628571428571 12.632 14.8017142857143 16.9708571428571
2x6 1.5x5.5 25.8384727272727 31.1952 36.5519272727273 41.9086545454545
2x8 1.5x7.25 44 8969379310345 54.205075862069 63.5129379310345 72.8208
2x10 1.5x9.25 73.0845837837838 88.2363675675676 103.387935135135 118.539718918919
2x12 1.5x11.25 108.105422222222 130.517511111111 152.9296 175.341866666667
2x 1/8" 3/16" 1/4" 5/16"
lo 1.5
35 5.359 7.592 11.388 15.185 18.981
55 20.7969 29.462 44193 58.924 73.655
7.25 47 6347 67.482 101.224 134.965 168.706
925 98.9316 140.153 21023 280.306 350.383
11.25 177.9785 252.136 378.204 504.272 630.341
I steel plate 1/8" 3/16" 1/4" 5/16"
wood
2x4 1.5x3.5 18.31 22.106 25.903 29.699
2x6 1:5%6.5 71.0558 85.7868 100.5178 115.2488
2x8 1.5x7.25 162.7514 196.4934 230.2344 263.9754
2x10 1.5x9.25 338.0162 408.0932 478.1692 548.2462
2x12 1.56x11.25 608.093 734.161 860.229 986.298
95% Published 8/22/2013
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a) pp ™ =45
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f‘\m \EOG' LL = zopsf - 32 p¥
Hed DOF #1 -’ 2- x b W/ 6/"" sheel
©=30. 66 5= 41,908
I=1L1 I=[15.24
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-~ 76
n
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T= K34 T = 146. 44
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Raising Home Design
Project Shaet No.
' aIUNM [aAR DECATHLOM 5
- Vo By Chocked By Date
N\ &"‘u"‘:ﬁ"”‘:m:ﬁf e [Subject E=~Ta
o u'ﬁu.m?’s-. BT 5171208 CANOPY CANTILEVER "Rt
wwniriien —
bt . = =
i T I 1 zzuq* [L5T% BFS.YF
WY R A R R j _
. ¥ v 20 O B V. A A

W N

| Tl T K
B Ra 3»- - 4\ A2 it
AN o M- . . . 49 . 9az% __ zuuc®

Mg = 19,88k E7 (12%pr) = 23%,5@ %N
F\-,>-?b '
?b SO AL > 23%’,5g

.

S = F.3%9%N "

. TRY HSS xSy S

3=9,00
Joerrection
‘LM.DN ED =
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Raising Home Design

] Wsuml %oV Vbase (kips) fiach 3x3x38
A 28 0.154528667600743 782.385505116082 7.40525400122075 wacth 0.825 r 1.22474487130150
Ad 28 height 8 Kir 187.7258635086002 Fx
A 238 lengen ] fa 020709386206628 4.23 0143514578408 104
Ah 28 area 75 ] 11.8348115208740 33 0.3558245a335004!
Ba 1 0.07620704C847408 2568.045523008400 3.6083181100234 1 12 0.50212017176504
8d 1.5 [ 4.553
B 125 s 375
Bh 1125
B 1.25
total 14745 HSS 5ufix38
wadth 5 T 1.58148320340785
height 5 Klr 118.553408700041 Fax
lengh 0.04 fa 1.161084 22402401 10.81 0.10642476855308)
area 8.58 L] 20.1575047388421 33/0.70268347867400,
1 28 0.8000882454 2700
] 764
5 812
M 1988
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Raising Home Design
a F 0 R T E N SOLUTIONS REPORT Level, Roof: Flush Beam a

Current Solution: : 1 piece(s) 2 x 10 Douglas Fir-Larch No. 2
Overall Sloped Length: 21" 11 7/18*

+ =
[4]
£ " J
i i
4 " i
" I
| 9 ! L g3 Il 3 |
1 11 14 7
Al iocatons are measured from the cutsde face of left suppae (o
ledt cantdever end). Al dmensions are horizontal.; Deawing is
(Conceptua!
Design Results | Actual 0 Location | Allowsd | Result | e |
Member Azacton (Ibs) | 835 & 145 14" | 700 | passad (265 Merroe Taom 3 sk B
{3.50°) - Miorg e Recerts
Shear (1bs) 378 @153 34" 1499 | Passed (25%) 030 el
-1354 @ 14'5 Suong tote BC
Moment {F-Ils) hodh 1588 | Passed (35%) 0.30 Sesr Mereodoa: | A
Live Load Defi_ (i) 0.000 & 0 0.344 Passed (2L0995+) | - vemce te 412
Total Load Defl. {in) 0.385 2 20' T 0648 | Passed (2L/904)

Summary of Loads to Supports

| 4'103/4°

Maximum Down (Ibs) / LOF
Critical Dowan {1bs) { LDF

Maximurm Uglift (i2s) / LDF
Critical Uplift (Ibs) / LDF =

Bearng Length
Support Fe-perp (psi)
Required unbraces length 160.26"

1.0 Dead (LDF =0.9)

Member Reaction (/28]
Loads to Suppoits (Ibs)
Shear used for desgn (Ibs)
Shear at support node (Ibs)
Shear at span point load {Ibs)
Momere (Ft-ibs)

Live Load Deflection {in)
Total Load Deflection (in)

95% Published 8/22/2013
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

a F o R 'I' E — SOLUTIONS REPORT Level, Roof: Flush Beam b
Current Solution: : 1 piece(s) 4 x 8 Douglas Fir-Larch No. 2
Overall Sloped Length: 21' 10 3/4°
+ -
3] g
= " .
L1}
" "
4f & "
" '
l & 9" Jk g r L |. s‘ J.
1 14 T4 7
[
Al iecatons are measured from the cutsoe face of left support (of
left cantiever end). AT dimensions are horizontal.; Drawing is
(Conceptual
Member Reacton (1bs) | 1533 @ 19 5 178° | 8970 | pasend (105 Ve Tooe | Pk Betr
(3.50%) 3adeg e Remderts
Shiar (Its) 5@ 15'1 7/8" 2741 | Passed (26%) 030 B G - ¢
M -2487 @ 14'S . | = o Cose U
oment {Fl-Ibs) e 2651 | Passed (32%) .30 Seugr Meroooiogy | ASD
Live Load Defi. {in) (o0 0.344 ;Passed (2!.:“995--) Memoer #r 4L
Total Load Defl. {in) 0.629 &2 20’ D648 | Passed (2L248)
Summary of Loads to Supports
r | 41w - g6 - 6 .34
Maximum Down (Ibs) / LOF ;
Critical Down {Ibs) / LDF
Maximurn Uglift (s) / LDF
Critical Uplidt (Ibs) / LOF -
Beanng Length
Support Fo-perp (ps)
Required untraond lengtn 260.36"
1.0 Dead (LDF = 0.9}
-- .:-I - } - L -
: 410 34
Member Reacnon (/5] f
Loads 1o Supports (1bs)
Shear usod for gesign {Ibs)
Shear 2t support nooe {Ibs)
Shear at span paint load {Ibs) A
Mormert (Fe-ibs) 0
Lave Load Deflection {in) 0.00"
Tatal Load Deflection (in) 0.32°
95% Published 8/22/2013
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Raising Home Design

ﬁ F o R TE~  SOLUTIONS REPORT Level Foof. Fiusn Seam F
Current Solution: : 1 piece(s) 4 x 8 Douglas Fir-Larch No. 1

Overall Sloped Length: 21" 10 3/4*

+ -
a —_ 4
& " i
I_ﬂ_ i "
4 " "
" '
I. ‘. s. ¥k g 3. L L s‘ L
q a 1 A
Al ecators are measared from the cutsde face of left suppart (or
left cantieves end). Al dimensions are hodzontal,; Drawing is
Corceptua!
emver Aeacvon (ibs) (1698 @ 145 14" [ 70 | passed (21%) : Aamie Ty 8 YO W
dsdeg e Eamsderts
Shear (i) 72 @15 178 | 2741 | Passed (29%) 030 SHHE
276 D1A S 3aang Cote - 0
Moment {Fits) o 2089 | Passed (32%) 030 Secr Mechoacions | ASD
Live Load Defl. {in) 0.000 B O D344 | Passad (L/999+) | - Memzer brzr 1 4112
Tota Load Oef. (1n) 06% @ 20 7 | 0648 | Passed (2L7238)

Summary of Loads to Supports

_ 4 10 347

Masmman Dezaen (W) § LDE

Critscaal Ewins (i) 1IN

Mawimrmam Liphf (i) [/ LI8

Cortacal Upahdt (i) £ LEM

Dhasewinny Loty

Sappent b e (pea)

Feguned unlieasod length 2000360 F 36 PP U

1.0 Dead (LDF 0 9)

TR0 x

Mevvbier Fosw Son (e, )

Dot W0 Sappeonts (it )

Shweow vrasd Lo dhemagn e, )

St o ragipeant nende (e,

St o span pint load (i s
Morreerd [F1 ln) ]
Fower onwd Dl e (i) URKIN
Total Loud Diefles Vion (ing LU
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Raising Home Design

a F o R T E *  SOLUTIONS REPORT Levei, Roof: Flush Beam e

Current Solution: : 1 piece(s) 6 x 8 Douglas Fir-Larch No. 1
Overall Sloped Length: 21' 10 7/8*

+ -
Q c
& " =
e i i
4 :: "
i i
| @« 5 v 1} & |
1 14 11 "
[
Al ocatons are measured from the cutside face of left suppoet (or
left cantiever end). AT dimeénsions are horizontal,; Deawing is
Conceptua!
AT oo e T FrASTrAn L e = wa v’ 5
Member Reacton (Ibs) | 1913 & 14 S 174 Passad (15%) Mo Tios | Flef Beer
- Aoy Ve Rescerts
Shear (its) B89 & 15° 2 1/8° 4208 | Passed (21%) 0.30 B Pass » 1
Moment {F-lbs) - 4641 | Passad (67%) 0.30 Soir Metocobay KD
- ' 5
Live Load Defl. {in) 0.000 @ 0 0.3%4 | Passed (L/999+) | - Memoer P 4L
Tetal Load Oefl. {in) 0.451 & 20' 7 0.648 | Passed (2L7344)

Summary of Loads to Supports

— PRUNE - W A T

Mavsnnan Dowen (1) § LD

LN R R (P |

Mo aman LDphift (i) J LTW

Coilscal Ut [} /LN

Fwwiong Lengthy

CappEat boopep (e

Foguined untaasod lengah P U

10 Dead (LDF - 09)

Ve

AT i

Mernbwr B Uon (0e)

Ty B Sappents (e )

Shwaw wraxed lon dherago (e, )

Shwww o st monde (e}

Sk ot spon pnd load (k) tigh

Mot (Ft s} ]

Towee Bonech Daefhes s {inn) IRF(}

Bostisd B owaed Eieflex Vi fing 21
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Raising Home Design
a F o R T E *  SOLUTIONS REPORT Levei, Roof Flush Beam f

Current Solution: : 1 piece(s) 6 x 8 Douglas Fir-Larch No. 1
Overall Sloped Length: 21" 10 7/8*

+ -
s} c
- " -
2 H i
4 H "
" l
| er ' LS | 6 |
1 141 11 il
Al kecatons are measured rom the cutsde face of left supporet (or
ledt cantdever end). Al dimensions are honzontal,; Drawing 5
lfur'act:'rntudI
Design Results | Actust @ Location |  Alowed | Rasut: | e ]
Member Acacion (Ibs) | 2245 & 145 14" "2"‘” | Passad (18%) Nty o0 (Pl Biare
3507 Iady e Resderts
Shear (Ibs) 1043 @ 15 2 /8" 4208 Paswed (25%) 0.90 h sk
-3642 @ 14'S Ssong Lote B0
Moment (Tl " 46AL | Passed (78%) 0.30 ey Mesaceica. ¢ ASD
Live Load Defl. {in) a.000 B9 0.344 :Passed{ZL_'w_?-) - Memoes Fe 411
Total Load Defi. (in) osM9g20 0.648 | Passed (2Lf294)

Summary of Loads to Supports

Maxamum Down (Ibs) / LDF
Critical Down {Ibs) / LDF
Maximum Uglift (ios) / LDF
Crtcal Upldt (Ibs) / LDF
Bearng Length

Support Fo-perp (ps)
Required untroond lengtn 260.36"

1.0 Dead (LOF = 0.9)

Member Reazon (10s)
Leads 10 Suppoits (1bs)
Shear used for desgn (Ibs)
Shear at suppart node (Ibs)
Shear at span point load {Ibs) NeA
Moment (Fi-ibs) ]
Live Load Deflection {in) .00
Tatal Load Deflection (in) 02

95% Published 8/22/2013
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

aFORTE

SOLUTIONS REPORT Level, Roof: Flush Beam
Current Soluti

g
:: 1 piece(s) 6 x 8 Douglas Fir-Larch No. 1

Overall Sloped Length: 21' 10 7/8"

Maximum Down (Ibs) / LDF

Critical Down {Ibs} ! LDF

Maamun Uglift (ibs) / LDF

Critcal Uphft (Ibs) / LOF

Beanng Length

Support Foe-perp (psi)

Required untroond lengtn

260.36"

1.0 Dead (LDF = 0.9)

Member Reaction (12s)

Leads 10 Supponts (1bs)

Sheor used for desgn (Ibs)

Shear at suppart node {Ibs)

Shear at span peint load {Ibs)

Momerst, (F2-Ibs)

Live Load Deflection (in)

Total Load Deflection (in)

+ -
Q -
- “ N
"
i i
4 " "
" I
| e ) or e ]
il 1 a1 b |
0]
Al locatons are measured from the cutsde face of left suppoet (of
ledt cantéever end). AS dunensions are horizontal,; Drawing is
(uncvmua-
S — e T e cpor: =
Design Results | o| Miowsd |mesur | wor | S e
Member Aeacton (bs) | 2576 & 14 § 114 (sy, | Passed (20%) STk L A Bt
! - Iadhng Uee Readerts
Shear (It} 1197 @ 15 2 I/8° 4208 Payued (287%) 1350 AL
4180 @ 14'5 % T Jarg Coce 1B
Moment (FL-1bs) 14 464: Passad (30%:) 2.30 L Mercooicoy - RSD
Live Load Cefl. {in} 0.000 ® 0 0.344 :Passequl..-?%‘v-) Yemoer Sxz A/i2
Tctal Load Defl. {in) 06072 20 0,648 | Passad (2L1256)
Summary of Loads to Supports

95%
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

ﬂ F o R T E - SOLUTIONS REPORT Levei, Roof: Flush Beam

Current Solution: : 1 piece(s) 2 x 10 Douglas Fir-Larch No. 1
Overall Sloped Length: 21' 11 7/16"

)

Tl i

:: "

" I

|« I 93 Ll
9 | 11

Al locations ace measured from the cutsde face of left suppoet (o
left cantiever end). AN dimensions are hocizontal., Drawing is

Tetal Load Defl. {in) belq@e 2t r

Maximum Down (Ibs) / LOF

0643 Passed (2L358)

Summary of Loads to Supports

nnoeptuasl

Design Results | Acwal @ Location | Allowsd |Resut | wr |

Member Agacton (Ibs) | 1000 & 14'5 14" ‘.?:3) Passad (20

Shear {Ibs) 453 2 15°3 34" 1199 Passed (307} 0.90
-1623 2 14°'5 22

Moment (F-1bs) 14 1765 Passad (32°%) 0.30

Live Load Def. {in) 0.0008 0 0.344 ' Passad ( 2L/995+ )

Critical Down {Ibs) ! LDF

Masimwam Dglift (=) /) LTF

Contscal Uit (i) 5 LD

Thawieny Leasgth

it b =ip ()

Foguines) unti o od lesgth

10 Dead {(LOF 09)

Merubwr o ton ()

LT x

Towwds b Ssappont s (v )

Sheeoe wrand boe desdgn (e

Slow o sagipae) mende (e}

St i spon pednt load (i)

Nt

Momreid (F A)

Fowes Bonwd Defles Niows {Iy)

N

LRV

Totod Lowwed Daefles Viown (i)

L

A

Sy e

sernter Tiow: Faer Bear
g U Resdertis
Sodrg Looe . B0

ey Memroooog © RS
Memoer b - 412
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ﬂ F o R T E " FULL DETAIL REPORT Level Roof: Flush Beam

ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)

1 piece(s) 6 x 12 Douglas Fir-Larch No. 2

Summary of Loads to Supports

The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

A

All load groups / combinations /
patterns

- 12 A 10' - 14' A 10
Maximum Down (Ibs) / LDF 2060/0.90 5496/0.90 - 1992/0.90 7640/0.90 -
Critical Down (Ibs) / LDF 2060/0.90 5498/0.90 1992/0.90 7640/0.90
Maximum Uplift (Ibs) / LDF 0/1.00 0/1.00 - 0/1.00 0/1.00 -
Critical Uplift (lbs) / LDF 0/1.00 0/1.00 - 0/1.00 0/1.00 -
Bearing Length Rant 3.50" 3.50" 3.50"
Support Fc-perp (psi) 625 625 - 625 625 -
Required unbraced length N/A 552.75" 552.75" 552.75" 552.75" 6.007 6.00" 6.00"
1.0 Dead (LDF = 0.9)
Loading On All Spans

A 12' A 10 A 19 A 10
Member Reaction (Ibs) 1225 - 5498 1992 - 7640
Loads to Supports (Ibs) 2060 - 5498 1992 7640
Shear used for design (lbs) N/A | 1206 5 -2054 | 1747 -328 | -59 -2861 | 3056
Shear at support node (Ibs) N/A | 1224 3733] 1765 2033| -41 -4567 | 3073
Shear at span point load (Ibs) - -1968 - 1687 - -2727 - 2996
Moment (Ft-Ibs) - -5039 -5661 2682 1015 -19120 -19881 -5214
Live Load Deflection (in) - 0.00" - 0.00" - 0.00" - 0.00"
Total Load Deflection (in) - 0.10" - 0.03" - -0.19" - 2.08"

Forte v4.0, Design Engine: V5.6.1.203

2/11/2013 2:34:57 PM

Page 1 of 1
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

ﬂ F o RT E " FULL DETAIL REPORT Level, Roof: Flush Beam "

1 piece(s) 6 x 8 Douglas Fir-Larch No. 1
Summary of Loads to Supports

All load groups / combinations /
patterns
- 12 A 10 A 14 - 10'1 1/2" A
Maximum Down (Ibs) / LDF 1638/0.90 - 3714/0.90 - 3935/0.90 - 4553/0.90 - 1124/0.90
Critical Down (Ibs) / LDF 1638/0.90 - 3714/0.90 -- 3935/0.90 - 4553/0.90 - 1124/0.90
Maximum Uplift (Ibs) / LDF 0/1.00 - 0/1.00 - 0/1.00 - 0/1.00 - 0/1.00
Critical Uplift (Ibs) / LDF 0/1.00 - 0/1.00 - 0/1.00 - 0/1.00 - 0/1.00
Bearing Length 2.25" - 3.50" - 3.50" - 3.50" - 3.50"
Support Fc-perp (psi) 625 = 625 = 625 - 625 - 625
Required unbraced length N/A 556.25" 556.25" 556.25" 556.25" 556.25" 556.25" 556.25" N/A
1.0 Dead (LDF = 0.9)
Loading On All Spans
4 12 4 10° A 14 A 10'1 172" A
Member Reaction (Ibs) 997 = 3714 = 3935 = 4553 = 1124
Loads to Supports (lbs) 1638 - 3714 - 3935 - 4553 - 1124
Shear used for design (Ibs) N/A | 988 - -1521| 916 - -718 | 1031 - -1153| 1213 = -551 | N/A
Shear at support node (Ibs) N/A | 996 -2790| 924 - -2896| 1039 - -3331] 1221 - -1122| N/A
Shear at span point load (Ibs) - -1442 - 873 - -1011 - 1171 -
Moment (Ft-lbs) - 3742 -3543 -2315 -2797 4060 -3829 1953 -
Live Load Deflection (in) - 0.00" - 0.00" - 0.00" - 0.00" -
Total Load Deflection (in) - 0.25" — -0.04" - 0.23" - 0.06" =
Forte v4.0, Design Engine: V5.6.1.203 2/11/2013 2:56:05 PM
Page 1 of 1
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S ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
‘ASUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

Considerations for Gravity Forces
SEE ATTACHED PAGES FROM SSMA TECHNICAL CATALOG AS REFERENCE

TYPICAL FLOOR JOIST

LL: 50 PSF

DL: 10 PSF

L:11'0"

FROM SSMA TECHNICAL CATALOG PG. 43

USE 600S200-54 @12" O.C.

SINGLE-SPAN

L/360 LIVE LOAD DEFLECTION

S. MODULE ROOF RAFTER

LL: 20 PSF

DL: 35 PSF

L:11.2083'

FROM SSMA TECHNICAL CATALOG PG. 42

USE 800S162-54 @16" O.C.

SINGLE-SPAN

L/360 LIVE LOAD DEFLECTION

N. MODULE ROOF RAFTER

LL: 20 PSF

DL: 20 PSF

L: 13.2083'

FROM SSMA TECHNICAL CATALOG PG. 38

USE 800S162-54 @24" O.C.

SINGLE-SPAN

L/360 LIVE LOAD DEFLECTION

95% Published 8/22/2013
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Raising Home Design

N. MODULE CEILING JOIST

LL: 4 PSF

DL: 15 PSF

L: 13.2083'

FROM SSMA TECHNICAL CATALOG PG. 36

USE 6005162-54 @24" O.C.

SINGLE-SPAN

L/360 LIVE LOAD DEFLECTION

MECH. UNIT FLOOR JOIST

LL: 100 PSF

DL: 20 PSF

L: 4.5'

FROM SSMA TECHNICAL CATALOG PG. 44

USE 600S162-54 @16" O.C.

SINGLE-SPAN

L/360 LIVE LOAD DEFLECTION

MECH. UNIT ROOF RAFTER

LL: 20 PSF

DL: 20 PSF

L:4.5

FROM SSMA TECHNICAL CATALOG PG. 38

USE 600S162-54 @16" O.C.

SINGLE-SPAN

L/360 LIVE LOAD DEFLECTION

95% Published 8/22/2013
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Raising Home Design

MECH. ROOM WALL VERTICAL LOADS

TRIB. WIDTH=2.47'(35 PSF)=86.45 PLF

FROM SSMA TECHNICAL CATALOG PG. 25

USE 3625162-54 @ 12" O.C.

15 PSF LATERAL LOAD

12' WALL HEIGHT

ALLOWABLE AXIAL LOAD: 2.1 K

WEST PATIO CANOPY BEAMS

L:12.5'

DL: 20 PSF

LL: 6 PSF

w=3'(26 PSF) = 78 PLF

v= 78 PLF (12.5') = 975#/2 = 487.5#

M= (975#/2) (6.25") (1/2) = 1523.4 PF

Fb>fb

1200 PSI > (1523.4 (12"/FT)/S)

S$=15.23in"2

THEREFORE USE 2 - 2x8 DF #1

S=13.14in"2 (2) = 26.28 in"2

CHECK DEFLECTION

Aallowed = [140"]/240 = 0.625"

Aactual = [5(78)(12.5'74)(1728)]/[384(1800000)(95.26)] = 0.25"

HOT-ROLLED STEEL FRAME CALCULATIONS

REFERENCE SHEETS S-102 & S-103

95%
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Raising Home Design

Project U % SOMR E—— Shest No.
& SHADE s

(-:«Ib of
Made By

| Checked By
OLAR HOMES ADAPTING FOR DESERT EQUILIBRIUM KC .

'Date
Subject ‘

HSS STEEL TRAME FRRaNe ]

: : - -~ - MODULE REEK
N5l

THE DESIGN 67 . ReoF AMND TLOOR. BeAMS
|3 BRATED oFF THE TRMBUTARY WIDTH < LengtH
OF ' THE \WORST CARE LOA™ING 3Icensrio AT
B BETwEEN S ANBH I ABOVE  TRAMING
Plarwl, EXCEPTION  C ReooF BEAMNS ARE
CALLULATET SEPARETELY.

? o ?
= !
L i
- — -
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Raising Home Design

FLOOR BEAM

L: 13.42'

TW: 10.469'

DL: 20 PSF

LL: 50 PSF

w= (10.469' * 70 PSF) =732.83 PLF = 0.733 KLF

M=1[0.733(13.42'72)]/8 =16.5 k*ft (12"/ft) = 198.0 k*in

v=1[0.733(13.42)]/2 = 4.92 k

Fb>fb

Fb = 30.36 > 198.0 k*in/s

$=6.46in"3

THEREFORE, USE W12x22, FROM AISC MANUAL PG. 1-28

s(allowable) = 25.4 in*3

CHECK DEFLECTION

Aallowed = [13.42'(12)]/240 = 0.671"

Aactual = [5(0.733)(13.42'74)(1728)]/[384(29,000)(156)] = 0.118"
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Raising Home Design

FLOOR BEAM

L: 13.42'

TW: 9.94'

DL: 20 PSF

LL: 50 PSF

w=(9.94' * 70 PSF) = 695.8 PLF = 0.696 KLF

M= [0.696(13.42'72)]/8 = 15.67 k*ft (12"/ft) = 188.0 k*in

v=[0.696(13.42)]/2 = 4.67 k

Fb>fb

Fb =30.36 > 188.0 k*in/s

$=6.19in"3

THEREFORE, USE M12x11.8, FROM AISC MANUAL PG. 1-34

s(allowable) = 12.0 in”3

CHECK DEFLECTION

Aallowed = [13.42'(12)]/240 = 0.671"

Aactual = [5(0.696)(13.42'74)(1728)]/[384(29,000)(71.9)] = 0.244"
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Raising Home Design

FLOOR EDGE BEAM (EAST & WEST)

L: 13.42'

TW: 1.67'

DL: 20 PSF

LL: 50 PSF

w= (1.67' * 70 PSF) = 116.9 PLF = 0.117 KLF

M=[0.117(13.42'72)]/8 = 2.64 k*ft (12"/ft) =31.6 k*in

v=1[0.117(13.42)]/2 = 0.79 k

Fb>fb

Fb =30.36 > 31.6 k*in/s

s=1.04in"3

THEREFORE, USE MC12x10.6, FROM AISC MANUAL PG. 1-42

s(allowable) =9.23 in*3

CHECK DEFLECTION

Aallowed =[13.42'(12)]/240 = 0.671"

Aactual = [5(1.04)(13.42'74)(1728)]/[384(29,000)(55.4)] = 0.472"
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Raising Home Design

FLOOR GIRDER BEAMS (NORTH & SOUTH) (MOST CONSERVATIVE)

L: 7.07'

SMa=0=4,674#(0.75')-7.07Fs

Fs=495.89#

Fa=4,178.71#

Fb>fb

Fb =30.36 > 37.56 k*in/s

s=1.25in"3

THEREFORE, USE MC12x10.6, FROM AISC MANUAL PG. 1-42

s(allowable) =9.23 in*3

CHECK DEFLECTION

Aallowed =[7.07'(12)]/240 = 0.3535"

Aactual = [5(0.66)(7.07'74)(1728)]/[384(29,000)(55.4)] = 0.023"
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Raising Home Design

N. MODULE ROOF BEAM (MOST CONSERVATIVE)

L: 14.146'

TW:6.72'

DL: 20 PSF

LL: 20 PSF

w= (6.72"' * 40 PSF) = 268.8 PLF = 0.269 KLF

M=[0.269(14.146'72)]/8 =6.73 k*ft (12"/ft) = 80.74 k*in

v=1[0.269(14.146)]/2 = 1.9 k

Fb>fb

Fb = 30.36 > 80.74 k*in/s

§=2.66in"3

THEREFORE, USE HSS 6x3x1/4, FROM AISC MANUAL PG. 1-102

s(allowable) = 5.98 in*3

CHECK DEFLECTION

Aallowed = [14.146'(12)]/240 = 0.71"

Aactual = [5(0.269)(14.146'74)(1728)]/[384(29,000)(17.9)] = 0.47"
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Raising Home Design

N. MODULE NORTH ROOF BEAM (MOST CONSERVATIVE)

L: 14.146'

TW: 6.72'

DL: 35 PSF

LL: 20 PSF

w=(6.72' * 55 PSF) = 369.6 PLF = 0.370 KLF

M= [0.370(14.146'72)]/8 =9.26 k*ft (12"/ft) = 111.06 k*in

v=[0.370(14.146)]/2 = 2.62 k

Fb>fb

Fb =30.36 > 111.06 k*in/s

s=3.66in"3

THEREFORE, USE HSS 8x3x1/4, FROM AISC MANUAL PG. 1-101

s(allowable) = 9.40 in”3

CHECK DEFLECTION

Aallowed = [14.146'(12)]/240 = 0.71"

Aactual = [5(0.370)(14.146'~4)(1728)]/[384(29,000)(37.6)] = 0.306"
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Raising Home Design

N. MODULE CEILING BEAM

L: 14.146'

TW:6.72

DL: 15 PSF

LL: 4 PSF

w=(6.72"' * 19 PSF) = 127.68 PLF = 0.127 KLF

M=[0.127(14.146'72)]/8 = 3.18 k*ft (12"/ft) = 38.12 k*in

v=1[0.127(14.146)]/2 = 0.90 k

Fb>fb

Fb =30.36 > 38.12 k*in/s

s=1.26in"3

THEREFORE, USE HSS 4x3x5/16, FROM AISC MANUAL PG. 1-103

s(allowable) =3.72 in*3

CHECK DEFLECTION

Aallowed = [14.146'(12)]/240 = 0.71"

Aactual = [5(0.127)(14.146'~4)(1728)]/[384(29,000)(7.45)] = 0.53"
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Raising Home Design

N., S. MODULE COLUMNS (MOST CONSERVATIVE)

ROOF LOADING:

DL: 20 PSF

LL: 20 PSF

CEILING LOADING:

DL: 15 PSF

LL: 4 PSF

TOTAL LOADING: 59 PSF

81.1FTA2 (59 PSF) = 4784.9# OR 4.78 k (ACTUAL)

THEREFORE, USE HSS 3x3x3/16 (9' EFFECTIVE LENGTH)

FROM COLUMN TABLE, AISC MANUAL PG. 3-43

ALLOWABLE AXIAL LOAD: 31 k

HANDRAIL

200# LOAD IN ANY DIRECTION AT TOP OF RAIL

2 -2x4 DF #1

f,' = (500psi)(1.3)(1.65) = 1072.5psi

A=2(5.25in"3) = 10.5in"3

S,=2(3.06) = 6.12

Mpax= 200#(3.5') = 700 #FT

Macow= fo'(Sx) = 1072.5psi(10.5in"3) = 11261.25#IN = 938.43 #FT

THEREFORE, USE 2 - 2x4 DF#1 FOR HANDRAIL SUPPORT
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Haismg Hmn

SOLUTIONS REPORT PASSED

DECK AND RAMP JOISTS

Level, Floor: Joist

@FORTE’

Current Solution: : 1 piece(s) 2 x 6 Douglas Fir-Larch No. 2 @ 12" OC
Overall Length: &' 7"

* +
o o
[
1 1
All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual
Design Results Actual @ Loeation Allowed Result LDF System : Floor
Member Reaction (Ibs) | 351 @ 2 1/2" (?1?59") Passed (17%) Member Type : Joist
| 10" o Building Use : Residential
oment s). @ / (62%) . Design Methadolagy : ASD
Live Load Defl. (in) 0.098 @ 3' 3 1/2" 0.154 Passed (L/757) -
Total Load Defl. (in) 0.108 @ 3' 3 1/2" 0.308 Passed (L/668) -
TJ-Pra™ Rating NJA N/A = =
Depth Series Plies | Spacing | TJ-Pro™ Rating Wood Volume
51/2" 2 % Douglas Fir-Larch No. 1 1 12" NfA 1.17
512" 2 x Douglas Fir-Larch No. 2 1 12" N/A 1.10

The purpose of this report is for product comparison only. Load and support information necessary for professional design review is not displayed here. Please print an
individual Member Report for submittal purposes.

Forte Software Operator Job Notes 8/21/2013 10:28:34 PM

Forte v4.0, Design Engine: V5.6.1.203

ASU

jinurcel @gmail.com
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Raising Home Design

ﬂ F o R T E *  SOLUTIONS REPORT Level, Floor: Flush Beam PASSED
Current Solution: : 1 piece(s) 2 x 8 Douglas Fir-Larch No. 2 DECK AND RAMP RIM JOISTS

Overall Length: ' 77

* +
o o
[
1 A

All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual

Design Results Actual @ Loeation Allowed Result LDF System : Floor

Member Reaction (lbs) 0@ 2" 7512?59" Passed (34%) & Member Type ; Rush Beam

{2.25") Building Use : Residential

Shear (Ibs) S3M@ssi1/4" 1305 Passed (41%) 1.00 Bullding Code ¢ 16C
Moment {Pt-!hs). 1088 @ 3' 3 1/2" 1183 | Passed (92%) 1.00 Bestan Meiroduiogy < AE
Live Load Defl. (in) 0.090 @ 3' 3 1/2" 0.156 Passed (L/832) -

Total Load Defl. (in) 0.100 @ 3' 3 1/2" 0.313 Passed (L/747) -

Depth Series Plies | Wood Volume
7 1/4" 2 x Douglas Fir-Larch No. 2 1 17.40

The purpose of this repart is for product comparison only, Load and support information necessary for professional design review is not displayed here, Please print an
individual Member Report for submittal purposes.

Forte Software Operator Job Notes 8/21/2013 10:29:48 PM
Forte v4.0, Design Engine: V5.6.1.203
ASU
Jpirocidgmal.com Page 1 0f 1
95% Published 8/22/2013
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Raising Home Design

FLITCH BEAM
ASSEMBLIES
S plate steel 1/8" 3/16" 1/4" 5/16"
wood size
2x4 1.5x3.5 10.4628571428571 12.632 14.8017142857143 16.9708571428571
2x6 1.5x5.5 25.8384727272727 31.1952 36.5519272727273 41.9086545454545
2x8 1.5x7.25 44.8969379310345 54.205075862069 63.5129379310345 72.8208
2x10 1.5x9.25 73.0845837837838 88.2363675675676 103.387935135135 118.539718918919
2x12 1.5x11.25 108.105422222222 130.517511111111 152.9296 175.341866666667
2x 1/8" 3/16" 1/4" 5/16"
lo 1.5
3.5 5.359 7.592 11.388 15.185 18.981
5.5 20.7969 29.462 44.193 58.924 73.655
7.25 47.6347 67.482 101.224 134.965 168.706
9.25 98.9316 140.153 210.23 280.306 350.383
11.25 177.9785 252.136 378.204 504.272 630.341
I' steel plate 1/8" 3/16" 1/4" 5/16"
wood
2x4 1.5x3.5 18.31 22.106 25.903 29.699
2x6 1.5x5.5 71.0558 85.7868 100.5178 115.2488
2x8 1.5x7.25 162.7514 196.4934 230.2344 263.9754
2x10 1.5x9.25 338.0162 408.0932 478.1692 548.2462
2x12 1.5x11.25 608.093 734.161 860.229 986.298
95% Published 8/22/2013
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Raising Home Design
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Raising Home Design

F o R T E ®  SOLUTIONS REPORT Level, Roof: Flush Beam a
Current Solution: : 1 piece(s) 2 x 10 Douglas Fir-Larch No. 2

Overall Sloped Length: 21' 11 7/16"

+ +
4] o}
- “ -
" nm
" mn
4 i "
i |
A L ) ¢ |
1 T4 4 A
All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual
_Design Results | Actual @ Location | Allowed [ Result LDF | System : Roof
Member Reaction (Ibs) | 835 @ 14' S 1/4" (34553..) Passed (24%) - Member Type : Flush Beam
h i = I 4 1;‘ P 2 Building Use : Residential
Shear (lbs) 3 183;@;@% 134:’:)'5 99 assed (25%) 0.90 Building Code : 16C
Moment (Ft-lbs) 14" 1588 Passed (85%) 0.90 Design Methodology : ASD
Live Load Defl. (in) 0.000 @ 0 0.344 Passed (2L/999+) - Member Pitch : 4/12
Total Load Defl. (in) 0.385 @ 20" 7" 0.648 Passed (2L/404) -

Summary of Loads to Supports

4'10 3/4" 9'61/2" 6'13/4"

Maxirnum Down (lbs) / LDF
Critical Down (lbs) / LDF -
Maximum Uplift (Ibs) / LDF -
Critical Uplift (Ibs) / LDF -
Bearing Length -
Support Fc-perp (psi) -
Required unbraced length 180.26"

1.0 Dead (LDF = 0.9)

4' 10 3/4"

9'6 1/2" 6'1 3/4"

Member Reaction (lbs)
Loads to Supports (Ibs) -
Shear used for design (Ibs) -
Shear at support node (Ibs) -
Shear at span point load (lbs) NfA
Moment (Ft-bs) 0
Live Load Deflection (in) 0.00"
Total Load Deflection (in) 0.20"

Forte Software Operator Job Notes 2/M11/2013 1:40:33 PM
Forte v4.0, Design Engine: V5.6.1.203

ASU
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

SOLUTIONS REPORT Level, Roof: Flush Beam
Current Solution: : 1 piece(s) 4 x 8 Douglas Fir-Larch No. 2

Overall Sloped Length: 21' 10 3/4"

+ +
o] 0
- " -
" nm
" mn
4 i "
i |
L e CES Ll & |
1 uki 74 gl
All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual
_Design Results | Actual @ Location | Allowed [ Result LDF | System : Roof
Member Reaction (Ibs) | 1533 @ 14' 5 1/4" (830;'3") Passed (19%) - Member Type : Flush Beam
. Building Use : Residential
Shear (lbs) 715 @ 15' 1 7/8" 2741 Passed (26%) 0.90 Building Code : 16C
Moment (Ft-lbs) ‘24371ﬂ..14 5 2691 | Passed (92%) | 0.90 Desien Methodology : ASD
Live Load Defl. {in) 0.000 @ 0 0.344 | Passed (2L/999+) | - Member Pitch : 4/12
Total Load Defl. (in) 0.629 @ 20" 7" 0.648 Passed (2L/248) -
Summary of Loads to Supports
410 3/4" 9'6 1/2" 6'13/4"

Maximum Down (Ibs) / LDF

Critical Down (lbs) / LDF

Maximum Uplift (Ibs) / LDF

Critical Uplift (Ibs) / LDF

Bearing Length

Support Fe-perp (psi)

Required unbraced length

1.0 Dead (LDF = 0.9)

0/1. :r: -

260.36"

Member Reaction (Ibs)

410 3/4"

9'61/2"

6' 1 3/4"

() -
jipurcel @gmail.com

Loads to Supports (Ibs) -

Shear used for design (Ibs) -

Shear at support node (Ibs) .

Shear at span point load (Ibs) N/A

Moment (Ft-lbs) 0

Live Load Deflection (in) 0.00"

Total Load Deflection (in) 0.32"
Forte Software Operator Job Notes 2/M11/2013 1:49:12 PM

Forte v4.0, Design Engine: V5.6.1.203

ASU

Page 1 of 2
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
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SOLUTIONS REPORT Level, Roof: Flush Beam

d

Current Solution: : 1 piece(s) 4 x 8 Douglas Fir-Larch No. 1

Overall Sloped Length: 21' 10 3/4"

+ +
4] o}
- “ -
" nm
" mn
4 i "
i |
A L ) ¢ |
1 T4 74 gl
All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual
_Design Results | Actual @ Location | Allowed [ Result LDF | System : Roof
Member Reaction (Ibs) | 1698 @ 14' S 1/4" (830;'3") Passed (21%) - Member Type : Flush Beom
h i 700 @ 15 1 7/8" 2'741 P 2 Building Use : Residential
Shear (1bs) 927;.@;@? 14 ';8 assed (29%) 0-90 Building Code : IBC
Moment (Ft-lbs) 14" 2989 Passed (92%) 0.90 Design Methodology : ASD
Live Load Defl. (in) 0.000 @ 0 0.344 Passed (2L/999+) - Member Pitch : 4/12
Total Load Defl. (in) 0.656 @ 20" 7" 0.648 Passed (2L/238) -

Summary of Loads to Supports

| 410374

Maximum Down (lbs) / LDF

Critical Down (lbs) / LDF

Maximum Uplift (Ibs) / LDF

Critical Uplift (Ibs) / LDF

Bearing Length

Support Fc-perp (psi)

Required unbraced length

1.0 Dead (LDF = 0.9)

9'61/2"

6'13/4"

[ @034

9'6 1/2" 6'1 3/4"

Member Reaction (lbs)

Loads to Supports (Ibs) .
Shear used for design (Ibs) -
Shear at support node (Ibs) -
Shear at span point load (lbs) NfA
Moment (Ft-1bs) 0
Live Load Deflection (in) 0.00"
Total Load Deflection (in) 0.34"
Forte Software Operator Job Notes
ASU

() -
jipurcel @gmail.com

2/11/2013 1:51:46 PM
Forte v4.0, Design Engine: V5.6.1.203

Page 1 of 2
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

SOLUTIONS REPORT Level, Roof: Flush Beam
Current Solution: : 1 piece(s) 6 x 8 Douglas Fir-Larch No. 1

Overall Sloped Length: 21' 10 7/8"

|

|
! o 1)

All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is

Conceptual
_Design Results | Actual @ Location | Allowed [ Result LOF |
Member Reaction (Ibs) | 1913 @ 14' 5 1/4" (13265%":) Passed (15%) -
Shear (Ibs) 880 @ 152 1/8" | 4208 | Passed (21%) 0.90
3105@ 145 .
Moment (Ft-lbs) o 4641 | Passed (67%) 0.90
Live Load Defl. (i) 0.000 @ 0 0399 | Passed (2/999+) | -
Total Load Defl. (i) | 0451 @ 207" | 0.648 | Passed (2/344) | -

S

o +

System : Roof

Member Type : Flush Beam
Building Use : Residential
Building Code : IBC

Design Methodology : ASD
Member Pitch : 4/12

Summary of Loads to Supports

Maximum Down (Ibs) / LDF

410 3/4"

9'61/2" 6'13/4"

Critical Down (lbs) / LDF

Maximum Uplift (Ibs) / LDF

Critical Uplift (Ibs) / LDF

Bearing Length

Support Fc-perp (psi)

Required unbraced length

260.36"

1.0 Dead (LDF = 0.9)

Member Reaction (Ibs)

410 34"

Loads to Supports (Ibs)

Shear used for design (Ibs)

Shear at support node (lbs)

Shear at span point load (Ibs)

Moment (Ft-1bs)

Live Load Deflection (in)

Total Load Deflection (in)

Forte Software Operator

Job Notes

ASU

() -
jipurcel @gmail.com

2/M11/2013 1:58:31 PM

Forte v4.0, Design Engine: V5.6.1.203

Page 1 of 2
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ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

SOLUTIONS REPORT Level, Roof: Flush Beam

Current Solution: : 1 piece(s) 6 x 8 Douglas Fir-Larch No. 1

Overall Sloped Length: 21' 10 7/8"

+ +
4] o
- “ -
" nm
" mn
4 i "
i |
L CES i) 5 |
1 T4 74 A
All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual
_Design Results | Actual @ Location | Allowed [ Result LDF | System : Roof
Member Reaction (lbs) | 2245 @ 14' 5 1/4" (13265%":) Passed (18%) - Member Type : Flush Beam
h | s 2 5 Building Use : Residential
Shear (lbs) 1(3;:4&;! 5514-15{8 4208 Passed (25%) 0.90 Building Code : IBC
Moment (Ft-lbs) 14" 4641 Passed (78%) 0.90 Design Methodology : ASD
Live Load Defl. (in) 0.000 @ 0 0.344 Passed (2L/999+) - Member Pitch : 4/12
Total Load Defl. (in) 0.529 @ 20" 7" 0.648 Passed (2L/294) -
Summary of Loads to Supports
410 3/4" 9'61/2" 6'13/4"

Maximum Down (Ibs) / LDF

Critical Down (lbs) / LDF

Maximum Uplift (Ibs) / LDF

Critical Uplift (Ibs) / LDF

Bearing Length

Support Fe-perp (psi)

Required unbraced length

1.0 Dead (LDF = 0.9)

|

s

wr ||
|

260.36"

Member Reaction (Ibs)

410 3/4"

9'61/2"

6' 1 3/4"

() -
jipurcel @gmail.com

Loads to Supports (Ibs) -
Shear used for design (Ibs) -
Shear at support node (Ibs) .
Shear at span point load (Ibs) N/A
Moment (Ft-lbs) 0
Live Load Deflection (in) 0.00"
Total Load Deflection (in) .27
Forte Software Operator Job Notes
ASU

2M11/2013 2.01:31 PM
Forte v4.0, Design Engine: V5.6.1.203

Page 1 of 2
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Raising Home Design

F o R T E “ SOLUTIONS REPORT Level, Roof: Flush Beam g

Current Solution: : 1 piece(s) 6 x 8 Douglas Fir-Larch No. 1
Overall Sloped Length: 21' 10 7/8"

+ +
4] o}
- “ -
" nm
" mn
4 i "
i |
A L ) ¢ |
1 T4 4 A
All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual
_Design Results | Actual @ Location | Allowed [ Result LDF | System : Roof
Member Reaction (Ibs) | 2576 @ 14' S 1/4" (13265%":) Passed (20%) - Member Type : Flush Beom
h i 197 @15 2 1/8" 4'2 P 2 Building Use : Residential
Shear (lbs) 313% @514. 5{8 08 assed (28%) 0.90 Building Code : 16C
Moment (Ft-lbs) 14" 4641 Passed (90%) 0.90 Design Methodology : ASD
Live Load Defl. (in) 0.000 @ 0 0.344 Passed (2L/999+) - Member Pitch : 4/12
Total Load Defl. (in) 0.607 @ 20" 7" 0.648 Passed (2L/256) -

Summary of Loads to Supports

4' 10 3/4"

Maximum Down (Ibs) / LDF
Critical Down (Ibs) / LDF
Maximum Uplift (Ibs) / LDF -
Critical Uplift (Ibs) / LDF --
Bearing Length
Support Fc-perp (psi)
Required unbraced length 260.36"

260.36"

1.0 Dead (LDF = 0.9)

4' 10 3/4"
Member Reaction (Ibs)

Loads to Supports (Ibs)

Shear used for design (Ibs)
Shear at support node (Ibs)
Shear at span paint load (Ibs)
Moment (Ft-bs)

Live Load Deflection (in)
Total Load Deflection (in)

Forte Software Operator Job Notes 2/M11/2013 2:09:15 PM
Forte v4.0, Design Engine: V5.6.1.203
ASU
f\p;)rrcés@gmanl.cum Page 1 of 2
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Raising Home Design

F o R T E “ SOLUTIONS REPORT Level, Roof: Flush Beam J
Current Solution: : 1 piece(s) 2 x 10 Douglas Fir-Larch No. 1
Overall Sloped Length: 21' 11 7/16"
+ +
4] o
- " -
" nm
" "
4 " i
[
L CES i) 5 |
1 11 74 A
All locations are measured from the outside face of left support (or
left cantilever end). All dimensions are horizontal.; Drawing is
Conceptual
_Design Results | Actual @ Location | Allowed [ Result LDF | System : Roof
Member Reaction (Ibs) | 1000 @ 14' 5 1/4" (34553“ Passed (20%) - Member Type : Flush Beam
. Building Use : Residential
Shear (lbs) 453 @ 15' 3 3/4" 1499 Passed (30%) 0.90 Building Code : 16C
Moment (Ft-lbs) ‘15231ﬂ..14 5 1765 | Passed (92%) | 0.90 Design Methadology : ASD
Live Load Defl. (in) 0.000 @ 0 0344 | Passed (2L/999+) | - Member Pitch : 4/12
Total Load Defl. (in) 0434 @ 20" 7" 0.648 Passed (2L/358) -
Summary of Loads to Supporis
4' 10 3/4" 96 1/2" 6'13/4"
Maximum Down (Ibs) / LDF
Critical Down (lbs) / LDF .
Maximum Uplift (Ibs) / LDF -
Critical Uplift (Ibs) / LDF -
Bearing Length .
Support Fc-perp (psi) -
Required unbraced length 159.11"
1.0 Dead (LDF = 0.9)
410 3/4" 9'61/2" 6'13/4"
Member Reaction (Ibs)
Loads to Supports (Ibs)
Shear used for design (Ibs)
Shear at support node (lbs)
Shear at span point load (Ibs)
Moment (Ft-lbs)
Live Load Deflection (in)
Total Load Deflection (in)
Forte Software Operator Job Notes 2/M11/2013 2:15:48 PM
Forte v4.0, Design Engine: V5.6.1.203
ASU
) -
E\nurces@gmanl.cum Page 1of2
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Raising Home Design

ﬁl F 0 R T E = FULL DETAIL REPORT Level Roof: Flush Beam

ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)

1 piece(s) 6 x 12 Douglas Fir-Larch No. 2

Summary of Loads to Supports

The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

A

All load groups / combinations /
patterns

A 12 A 10’ A 14 A 10
Maximum Down (Ibs) / LDF 2060/0.90 5498/0.90 1992/0.90 7640/0.90
Critical Down (Ibs) / LDF 2060/0.90 5498/0.90 1992/0.90 7640/0.90
Maximum Uplift (Ibs) / LDF 0/1.00 0/1.00 0/1.00 0/1.00
Critical Uplift (Ibs) / LDF 0/1.00 0/1.00 0/1.00 0/1.00
Bearing Length 2.25" 3.50° 3.50" 3.50"
Support Fc-perp (psi) 625 625 625 625
Required unbraced length N/A 552.75" 552.75" 552.75" 552.75" 6.00" 6.00" 6.00"
1.0 Dead (LDF = 0.9)
e e 4 12 A 10 A 14 4 10
Member Reaction (Ibs) 1225 5498 1992 7640
Loads to Supports (lbs) 2060 5498 1992 7640
Shear used for design (Ibs) NfA | 1206 -2054 | 1747 -328 | -59 -2861 | 3056
Shear at support node (Ibs) NfA | 1224 -3733| 1765 -2033| -41 -4567 | 3073
Shear at span point load (lbs) - -1968 - 1687 - -2727 == 2996
Moment (Ft-Ibs) - -5039 -5661 2682 1015 -19120 -19881 -5214
Live Load Deflection (in) - 0.00" - 0.00" - 0.00" = 0.00"
Total Load Deflection (in) - 0.10" - 0.03" - -0.19" - 2.08"

Forte v4.0, Design Engine: V5.6.1.203

2/11/2013 2:34:57 PM
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Raising Home Design
4"] F 0 R T E . FULL DETAIL REPORT Level Roof: Flush Beam B

1 piece(s) 6 x 8 Douglas Fir-Larch No. 1

Summary of Loads to Supports

All load groups / combinations /
[ 4 12 A 10 A 14 A 10'1 1/2" &
Maximum Down (lbs) / LDF 1638/0.90 - 3714/0.90 - 3935/0.90 - 4553/0.90 & 1124/0.90
Critical Down (lbs) / LDF 1638/0.90 - 3714/0.90 - 3935/0.90 - 4553/0.90 == 1124/0.90
Maximum Uplift (Ibs) / LDF 0/1.00 - 0/1.00 - 0/1.00 - 0/1.00 ™ 0/1.00
Critical Uplift {Ibs) / LDF 0/1.00 - 0/1.00 - 0/1.00 = 0/1.00 3 0/1.00
Bearing Length 2.25" = 350" - 3507 - 350" - 350"
Support F-perp (psi) 625 - 625 - 625 - 625 - 625
Required unbraced length N/A 556.25" 556.25" 556.25" 556.25" 556.25" 556.25" 556.25" /A
1.0 Dead (LDF = 0.9)
Loading On All Spans

A 12 A 10 A 14 - 10'11/2" -
Member Reaction (lbs) 997 - 3714 - 3935 - 4553 - 1124
Loads to Supports (lbs) 1638 - 3714 - 3935 -- 4553 - 1124
Shear used for design (lbs) NfA | 988 - -1521| 916 - =718 | 1031 - -1153| 1213 = -551 | N/A
Shear at support node (Ibs) NA | 996 - -2790| 924 - -2896| 1039 - -3331| 1221 - -1122| N/A
Shear at span point load (Ibs) - -1442 - 873 -1011 - 1171 =
Moment (Ft-lbs) - 3742 -3543 -2315 -2797 4060 -3829 1953 -
Live Load Deflection (in) - 0.00" - 0.00" - 0.00" - 0.00" -
Total Load Deflection (in) - 0.25" - -0.04" - 0.23" = 0.06" =

Forte v4.0, Design Engine: \

2/11/2013 2:56:05 PM
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Raising Home Design

Gravity Beam Design
”l‘ RAM SBeam v3.0
Solar D - ASU - Solar Canopy

Cantilver HSS
rcsvnori] | jcensed to: RAM International 08/21/13 16:28:32

STEEL CODE: ASD 9th Ed.
SPAN INFORMATION (ft): 1-End (0.00,0.00) J-End (24.00,0.00)

Beam Size (User Selected) = HSS10X5X1/4 Fy = 50.0 ksi
Total Beam Length (ft) = 24.00
Cantilever on right (ft) = 10.00

POINT LOADS (Kips):
Flange Bracing
Dist (ft) DL LL Top  Bottom
7.000 1.13 113 Yes Yes
19.000 0.83 0.83 Yes Yes
23997 045 045 Yes Yes

LINE LOADS (k/ft):
Load Dist (ft) DL LL
1 0.000 0.023 0.000
14.000 0.023 0.000
2 14.000 0.023 0.000
24.000 0.023 0.000

SHEAR: MaxV (DL+LL) =279 kips fv=0.60 ksi Fv=20.00 ksi

MOMENTS:
Span Cond Moment @ Lb Cb Tension Flange Compr Flange
kip-ft ft ft fb Fb fb Fb
Center Max + 3.6 7.0 7.0 1.75 2.50 33.00 250  33.00
Max - -18.4 14.0 7.0 1.50 12.85 33.00 12.85  33.00
Right Max - -18.4 14.0 5.0 1.00 12.85 33.00 12.85  33.00
Controlling -18.4 14.0 7.0 1.50 12.85 33.00
REACTIONS (kips):
Left Right
DL reaction 0.03 293
Max +LL reaction 0.57 2.46
Max -LL reaction -0.62 0.00
Max +total reaction 0.59 5.39
Max -total reaction -0.59 2.93
DEFLECTIONS:
Center span:
Dead load (in) at 8.68ft = 0.036 L/D = 4669
Live load (in) at 8.68ft = 0.075 L/ID = 2243
Net Total load (in) at 8.68ft = 0.111 L/D = 1515
Right cantilever:
Dead load (in) = -0.386 L/D = 621
Pos Live load (in) = -0.444 L/D = 540
Neg Live load (in) = 0.096 L/D = 2492
Pos Total load (in) = -0.831 L/D = 289
95% Published 8/22/2013
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Raising Home Design

Considerations for Lateral Forces

WIND

COMPETITON: IRVINE, CA

85 MPH (3 SECOND GUST)

EXPOSURE: C

PERMANENT: PHOENIX, AZ

90 MPH (3 SECOND GUST)

EXPOSURE: C

THEREFORE, USE PHOENIX VALUES, MORE CONSERVATIVE

4=0.025KV?1wCp

0=0.025(0.90)(90°)(1.0)(0.80) = 14.58 PSF (ROUND TO 15 PSF)

SOUTH FACE, MODULES

AREA= 720.09 FT?

Vease=15.0 PSF(720.09)=10.8 K

NORTH FACE, MODULES

AREA= 720.09 FT?

Vpase=15.0 PSF (720.09)=10.8 K

EAST FACE, MODULES

AREA= 574.165 FT?

Vease=15.0 PSF (574.165)= 8.61 K

WEST FACE, MODULES

AREA= 574.165 FT?

Vease=15.0 PSF (574.165)= 8.61 K

WEST PATIO CANOPY (CONSERVATIVE AREA)

AREA= 62.4FT?

Vease=15.0 PSF (62.4)= 936#

95%
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Raising Home Design

Design Maps Summary Report

http://gechazards.usgs.gov/designmaps/us/summary.php?template=mini...

2ZUSGS Design Maps Summary Report

User—Specified Input

Building Code Reference Document

Site Coordinates
Site Soil Classification

Occupancy Category

2006/2009 International Building Code
(which makes use of 2002 USGS hazard data)

33.68027°N, 117.77152°W
Site Class D — “Stiff Soil”
Occupancy Category |

er Santa TS
Anita Park - Santa Ana  Tustin (@81) Umestone  Siverado
Riverview Canyon
West Lower Peters Regional Park
= Canyon
Fountain = Northwood Whiting Ranch
Valley Wildemess Park
it Woodbury *
W Westpark Irvine ‘ Eoothill
2 + Ranch
g Orange Woodbridge Qak Creek
1 ? = County Airport
g (73) Sy
3 i £,
Wy Lake F »
©w Costa Mesa Turtie Rock ey
~— United States
Newport Turtle Ridge 9
Ch EJ@each Laguna sy
\SO0K T Al b Woods Crgyle axicn
USGS—Provided Output
Ss= 1.453¢g Sus = 1.453¢g Sps = 0.968 g
S;= 0.512¢g Swi = 0.769¢g Spp = 0.512g
MCE Response Spectrum Design Response Spectrum
1.65 110
1.50 1.00
1.35 0.30
1.20 0.20
1.05 0.70
‘U 0.30 ‘U 0.60
ﬂ 0.75 ﬂ 0.50
0.60 0.40
0.45 0.30
0.20 0.20
015 0.10

0o + + + + + + + + + J
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

Period, T (sec)

(] + + + + + + + + + 1
0,00 0.20 0.40 060 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Period, T (sec)

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

lofl

10/26/12 1:50 PM
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Raising Home Design

SEISMIC

IRC DESIGN CATEGORY: D,

SEE IRC SECTION R301.2.2

OCCUPANCY CATEGORY: I

Sbs (FOR IRVINE, CA): 0.968g (SOIL CLASSIFICATION D)

R=7.0 (LIGHT FRAMED SHEAR WALL)

SEE ASCE 7 12.2-1

Cs=(Sps(1))/R = (0.968(1))/7.0 = 0.138

SEISMIC MODULES

v=Cs(W)

W=98.56 K (N., S. MODULES, SOLAR CANOPY, MECH. UNIT)

v=0.138(98.56 K) = 13.601 K

THEREFORE, SEISMIC CONTROLS LATERAL FORCES FOR N., S. MODULES, SOLAR CANOPY, MECH. UNIT

SEISMIC WEST PATIO CANOPY

v=Cs(W)

W= 1524#

v=0.138(15244#) = 210.31#

THEREFORE, WIND CONTROLS LATERAL FORCES FOR WEST PATIO CANOPY

95% Published 8/22/2013
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Raising Home Design

NORTH + SOUTH MODULES | ROOF DIAPHRAGM SHEAR RESISTANCE

N=(v/L)

v ACTING AT ROOF DIAPHRAGM

v=Cs(W)

v=0.138(49.78 K) = 6.87 K

Ny= 6870#/36.68'(4) = 46.82 PLF IN X-DIRECTION

Ny= 6870#/25.54'(2) = 134.5 PLF IN Y-DIRECTION

THEREFORE, USE LP TECH SHIELD, APA RATED EXPOSURE 1 O.S.B.

FASTENED WITH #8 PPSD SCREW

SCREW SPACING: 6" MAX. ON ALL SUPPORTED EDGES

MAX SHEAR STRENGTH: 615 PLF

NORTH + SOUTH MODULES | FLOOR DIAPHRAGM SHEAR RESISTANCE

N=(v/L)

v ACTING AT FLOOR DIAPHRAGM

v=Cs(W)

v=0.138(18.6 K) =2.57 K

Ny= 2570#/122.04' = 21.06 PLF IN X-DIRECTION

Ny= 2570#/25.54'(2) = 50.31 PLF IN Y-DIRECTION

THEREFORE, USE 1-1/8" STRUCTURAL 1 RATED O.S.B.

FASTENED WITH #10 PPSD SCREW

SCREW SPACING: 6" MAX. ON ALL SUPPORTED EDGES

MAX SHEAR STRENGTH: 615 PLF

MECH. ROOM | ROOF DIAPHRAGM SHEAR RESISTANCE

N=(v/L)

v ACTING AT ROOF DIAPHRAGM

v=Cs(W)

v=0.138(4.22 K) = 0.58 K

Ny= 582.36#/4.58' = 127.15 PLF IN X-DIRECTION
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Raising Home Design

Ny= 582.36#/20' = 29.118 PLF IN Y-DIRECTION

THEREFORE, USE LP TECH SHIELD, APA RATED EXPOSURE 1 O.S.B.

FASTENED WITH #8 PPSD SCREW

SCREW SPACING: 6" MAX. ON ALL SUPPORTED EDGES

MAX SHEAR STRENGTH: 615 PLF

MECH. ROOM | ROOF DIAPHRAGM SHEAR RESISTANCE

N=(v/L)

v ACTING AT FLOOR DIAPHRAGM

v=Cs(W)

v=0.138(2.32 K) =0.32 K

Ny= 320.16#/4.58' = 69.9 PLF IN X-DIRECTION

Ny=320.16#/20' = 16.00 PLF IN Y-DIRECTION

THEREFORE, USE 1-1/8" STRUCTURAL 1 RATED O.S.B.

FASTENED WITH #10 PPSD SCREW

SCREW SPACING: 6" MAX. ON ALL SUPPORTED EDGES

MAX SHEAR STRENGTH: 615 PLF

THEREFORE, SEISMIC CONTROLS LATERAL FORCES FOR N., S. MODULES, SOLAR CANOPY, MECH UNIT

REFER TO S-600 FOR SHEAR WALL LOCATIONS

SHEAR

WALL

CALCULATI

ONS

NORTH +

SOUTH

MODULES

WALL LENGTH |1 9% OF | SHEAR (v)IN # | SHEAR (v) IN | CONCLUSION (APA RATED SHEATHING)

(FT) TOTAL PLF

EW1 7.79 | 26.39 | 0.2061 | 993.4992431 | 127.5352045 | 15/32" APA RATED STRUCTURAL 1 PLY.

40435 | 20175 FASTENER: RAMSET GYPFAST, SPACING: 6"
9 0.c., V MAX: 253#
EW2 6.52 | 15.47 | 0.1208 | 582.5027161 | 89.34090738 | 15/32" APA RATED STRUCTURAL 1 PLY.
95% Published 8/22/2013
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52026 51186 FASTENER: RAMSET GYPFAST, SPACING: 6"
1 o.c.,, V MAX: 253#
EW3 25| 0.872 | 0.0068 32.83788621 13.13515448 | 15/32" APA RATED STRUCTURAL 1 PLY.
39583 12839 FASTENER: RAMSET GYPFAST, SPACING: 6"
3 o.c., V MAX: 253#
EW4 8.37 | 32.73 | 0.2556 1232.342827 147.2333127 | 15/32" APA RATED STRUCTURAL 1 PLY.
93407 72786 FASTENER: RAMSET GYPFAST, SPACING: 6"
9 o.c., V MAX: 253#
EW5 9.75 | 51.74 | 0.4041 1947.910572 199.7856997 | 15/32" APA RATED STRUCTURAL 1 PLY.
96484 | 30824 FASTENER: RAMSET GYPFAST, SPACING: 6"
4 o.c., V MAX: 253#
EW6 245 | 0.821 | 0.0064 30.90675579 12.61500237 | 15/32" APA RATED STRUCTURAL 1 PLY.
09197 1219 FASTENER: RAMSET GYPFAST, SPACING: 6"
9 o.c., V MAX: 253#
TOTAL 128.0 1 4820
51723
3
WALL LENGTH / % OF SHEAR (v) IN # | SHEAR (v) IN CONCLUSION (APA RATED SHEATHING)
(FT) TOTAL PLF
NS1 7.36 | 22.26 | 0.1314 633.6947504 86.09983021 | 15/32" APA RATED STRUCTURAL 1 PLY.
00942 7194 FASTENER: RAMSET GYPFAST, SPACING: 6"
9 o.c.,, V MAX: 253#
NS2 2.31 | 0.688 | 0.0040 19.59217296 8.481460155 | 15/32" APA RATED STRUCTURAL 1 PLY.
22349 64766 FASTENER: RAMSET GYPFAST, SPACING: 6"
8 o.c.,, V MAX: 253#
NS3 13.13 | 126.3 | 0.7464 3597.831705 274.0161238 | 15/32" APA RATED STRUCTURAL 1 PLY.
82730 | 38113 FASTENER: RAMSET GYPFAST, SPACING: 4"
7 o.c., V MAX: 380#
NS4 7.1 19.98 | 0.1180 568.8813713 80.1241368 | 15/32" APA RATED STRUCTURAL 1 PLY.
33641 25181 FASTENER: RAMSET GYPFAST, SPACING: 6"
7 o.c.,, V MAX: 253#
TOTAL 169.3 1 4820
14412
7
MECHANIC
AL UNIT
WALL LENGTH / % OF SHEAR (v) IN # | SHEAR (v) IN CONCLUSION (APA RATED SHEATHING)
(FT) TOTAL PLF
EW1 4.6 | 2.757 1 486.94 105.8565217 | 15/32" APA RATED STRUCTURAL 1 PLY.
85333 FASTENER: RAMSET GYPFAST, SPACING: 6"
3 o.c., V MAX: 253#
TOTAL 2.757 1 486.94
95% Published 8/22/2013
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85333

WALL

LENGTH
(FT)

% OF
TOTAL

SHEAR (v) IN #

SHEAR (v) IN
PLF

CONCLUSION (APA RATED SHEATHING)

NS1

13.25

65.90
90885

0.9334
95535

454.556316

34.30613706

15/32" APA RATED STRUCTURAL 1 PLY.
FASTENER: RAMSET GYPFAST, SPACING: 6"
o.c., V MAX: 253#

NS2

5.31

4.242
10324

0.0600
82525

29.25658458

5.50971461

15/32" APA RATED STRUCTURAL 1 PLY.
FASTENER: RAMSET GYPFAST, SPACING: 6"
o.c., V MAX: 253#

NS3

2.52

0.453
41856

0.0064
2194

3.127099385

1.240912454

15/32" APA RATED STRUCTURAL 1 PLY.
FASTENER: RAMSET GYPFAST, SPACING: 6"
o.c., V MAX: 253#

TOTAL

70.60
46103

486.94

LOCAL
OVERTURNING
CALCULATIONS
NORTH + SOUTH
MODULES
WALL HEIGHT (FT) | OVERTURNING | SHEAR WEIGHT | WEIGHT SUM OF TOTAL NECESSARY WITH CONCLUSION ALLOWABLE
MOMENT TRIBUTARY RESISTING | RESISTING RESISTING | RESISTING FORCE TO HOLD | SAFETY TENSION LOAD
LENGTH (FT) | (ROOF)IN | (WALL)INPLF | FORCE(IN | FORCE (IN#) DOWN (IN #) FACTOR IN #
# PLF) (*1.5)IN#
EW1 85 8444.743566 7.22 141.512 101.15 242.662 7362.862537 1081.881029 | 1622.8215 | SIMPSON S/HDSS, 17 - #14 STUD 8855
44 | FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EW2 85 4951.273087 7.22 141.512 101.15 242.662 5157.829342 0 0 | SIMPSON S/HDSS, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EW3 85 279.1220328 7.22 141.512 101.15 242.662 758.31875 0 0 | SIMPSON S/HDSS, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EW4 9 11091.08544 5.81 107.485 107.1 214.585 7516.579943 3574505499 | 5361.7582 | SIMPSON S/HDSS, 17 - #14 STUD 8855
48 | FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EWS5 9 17531.19515 5.81 107.485 107.1 214.585 10199.49328 7331701866 | 10997.552 | SIMPSON S/HD8S, 17 - #14 STUD 8855
8 | FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EW6 9 278.1608022 5.81 107.485 107.1 214.585 644.0232313 0 0 | SIMPSON S/HD8S, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
WALL HEIGHT (FT) | OVERTURNING | SHEAR WEIGHT | WEIGHT SUM OF TOTAL NECESSARY WITH CONCLUSION
MOMENT TRIBUTARY RESISTING | RESISTING RESISTING | RESISTING FORCE TO HOLD | SAFETY
LENGTH (FT) | (ROOF)IN | (WALL)INPLF | FORCE(IN | FORCE (IN #) DOWN (IN #) FACTOR
# PLF) (*1.5)IN #
NS1 8.5833 5439.192151 1834 | 359.464 102.14127 | 461.60527 12502.48642 0 0 [ SIMPSON S/HDSS, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
NS2 8.972 175.7809758 1834 | 359.464 106.7668 466.2308 1243.927086 0 0 | SIMPSON S/HD8S, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
NS3 8.75 31481.02742 1834 | 359.464 104.125 463.589 39960.65324 0 0 | SIMPSON S/HD8S, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
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NS4 9 5119.932342 1834 339.29 107.1 44639 11251.25995 0 0 [ SIMPSON S/HDSS, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
MECHANICAL MECHANICA
UNIT LUNIT
WALL HEIGHT (FT) | OVERTURNING | SHEAR WEIGHT | WEIGHT SUM OF TOTAL NECESSARY WITH CONCLUSION
MOMENT TRIBUTARY RESISTING | RESISTING RESISTING | RESISTING FORCE TOHOLD | SAFETY
LENGTH (FT) | (ROOF)IN | (WALL)INPLF | FORCE(IN | FORCE (IN #) DOWN (IN #) FACTOR
# PLF) (*1.5)IN #
EW1 85 4138.99 13.56 145.77 86.7 232.47 2459.5326 1679.4574 | 2519.1861 | SIMPSON S/HDSS, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
WALL HEIGHT (FT) | OVERTURNING | SHEAR WEIGHT | WEIGHT SUM OF TOTAL NECESSARY WITH CONCLUSION
MOMENT TRIBUTARY RESISTING | RESISTING RESISTING | RESISTING FORCE TOHOLD | SAFETY
LENGTH (FT) | (ROOF)IN | (WALL) INPLF | FORCE(IN | FORCE (IN #) DOWN (IN #) FACTOR
# PLF) (*1.5)IN #
NS1 85 3863.728686 2.76 29.67 86.7 116.37 10215.10406 0 0 | SIMPSON S/HDSS, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
NS2 85 248.6809689 2.76 29.67 86.7 116.37 1640.590079 0 0 | SIMPSON S/HDSS, 17 - #14 STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
NS3 SIMPSON S/HDSS, 17 - #14 STUD
FASTENERS, 7/8" ANCHOR BOLT,
85 26.58034477 2.76 29.67 86.7 116.37 369.498024 0 0 | BOUNDARY MEMBER: 2-54mil 8855
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UPLIFT

NORTH, SOUTH MODULES, MECH. UNIT

ASCE 7, FIGURE 27.4-4

MONOSLOPE FREE ROOFS

WIND DIRECTION: 180 DEGREES

LOAD CASE: A

OBSTRUCTRED WIND FLOW

CNW: -0.5

= 0.0025KV?l,,Cnw

= 0.0025(0.90)(90/2)(1.0)(-0.5)

q=-9.11 PSF

ROOF DEAD LOAD:

25.8 PSF (NORTH)

25.8 PSF (SOUTH)

12.9 PSF (MECH. UNIT)

THEREFORE, NO NET UPLIFT

SOLAR CANOPY MODULE

g=-29 PSF (COMPONENT AND CLADDING)

29 PSF (337 FT"2) =9773#

THEREFORE, RESIST UPLIFT WITH 20 SIMPSON H2.5A (2 PER EACH N-S BEAM)

MODULES ANCHORING FOR SHEAR RESISTANCE WITH SAFETY FACTOR

vrora= 13.6 K

SHEAR/ANCHOR = VTOTAL/14

13600#/14 = 971.5#/ANCHOR

THEREFORE, USE (14) 1" DIAMETER, 42" LONG DOUBLE HEAD STEEL TENT
STAKES AS PRODUCED BY HOGAN COMPANY, INC. EMBEDED 36" INTO
TARMAC COMPOSITION WITH ASSUMED SHEAR RESISTANCE OF 1,500# TO
RESIST SHEAR IN X AND Y DIRECTIONS.

REFER TO S-100 FOR ANCHOR LOCATIONS

WEST PATIO CANOPY ANCHORING FOR SHEAR RESISTANCE WITH SAFETY
FACTOR

95%
U.S. D.O.E. Solar Decathlon 2013
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Vrotal= 936 #

SHEAR/ANCHOR = vrora/2

936#/2 = 468#/ANCHOR

THEREFORE, USE (2) 1" DIAMETER, 42" LONG DOUBLE HEAD STEEL TENT
STAKES AS PRODUCED BY HOGAN COMPANY, INC. EMBEDED 36" INTO
TARMAC COMPOSITION WITH ASSUMED SHEAR RESISTANCE OF 1,500# TO
RESIST SHEAR IN X AND Y DIRECTIONS.
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LOCAL
OVERTURNING
CALCULATIONS
NORTH + SOUTH
MODULES
WALL HEIGHT [FT) | OVERTURNING | SHEAR WEIGHT | WEIGHT SUMOF TOTAL NECESSARY WITH CONCLUSION ALLOWABLE
MOMENT TRIBUTARY RESISTING | RESISTING RESISTING | RESISTING FORCETOHOLD | SAFETY TENSION LOAD
LENGTH(FT) | (ROOF)IN | (WALL)INPLF | FORCE(IN | FORCE(IN#) DOWN (IN#) FACTOR IN#
# PLF) (*1.5)IN#
EW1 55 | 8444.743566 722 | 141512 101.15 242.662 | 7362.862537 1081.681023 | 1622.8215 | SIMPSON S/HDBS, 17 -#145TUD 8855

44 | FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EW2 8.5 4951.273087 7.22 141,512 101.15 242,662 5157.829342 0 0 | SIMPSON S/HD8S, 17 -#145TUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EW3 8.5 279.1220328 7.22 141.512 101.15 242.662 758.31875 0 0 | SIMPSON S/HDSS, 17 - #14STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EwW4 ) 11091.08544 5.81 107.485 107.1 214.585 7516.579943 3574.505499 | 5361.7582 | SIMPSON S/HD8S, 17 -#145STUD 8855
48 | FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EWS E] 17531.19515 581 107 485 107.1 214585 10199.45328 7331.701866 | 10997.552 | SIMPSON S/HDS8S, 17 - #14STUD 8855
§ | FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
EW6 9 278.1608022 5.81 107.485 107.1 214.585 644.0232313 [1] 0 | SIMPSON S/HDS8S, 17 -#14STUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil

WALL HEIGHT [FT) | OVERTURNING | SHEAR WEIGHT | WEIGHT SUMOF TOTAL VECESSARY WITH CONCLUSION
MOMENT TRIBUTARY RESISTING | RESISTING RESISTING | RESISTING FORCETOHOLD | SAFETY
LENGTH (FT) | (ROOF)IN | (WALL)INPLF | FORCE(IN | FORCE(IN#) DOWN (IN#) FACTOR
# PLF) (*1.5)IN#
NS1 B.5833 | 5439.192151 18.34 | 359.464 102.18127 | 461.60527 | 12502.48642 0 0 | SIMPSON S/HDBS, 17 - #145TUD 8855

EASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
NS2 5972 | 175.7609758 1634 | 359.464 106.76656 | 466.2308 | 1243.927086 0 0 | SIMPSON S/HDBS, 17 - R145TUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
NS 8.75 | 3148102742 18.34 | 359.464 104.125 463585 | 3996065324 0 0 | SIMPSONS/HDSS, 17 -R145TUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil

NS4 5| 511993232 1834 339.25 107.1 33639 | 11251.25995 0 0 | SIMPSON S/HD8S, 17 -#145TUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil

MECHANICAL MECHANICA

uNIT LuNIT
WALL HEIGHT [F1] | OVERTURNING | SHEAR WEIGHT | WEIGHT SUMOF TOTAL NECESSARY WITH CONCLUSION
MOMENT TRIBUTARY | RESISTING | RESISTING RESISTING | RESISTING FORCETOHOLD | SAFETY
LENGTH (FT) (ROOF) IN | (WALL)INPLF FORCE (IN FORCE(IN#) DOWN (IN#) FACTOR
# PLF) (*1.5)IN#
EW1 55 3138.99 13.56 | 145.77 86.7 232.47 2459.5326 1679.4574 | 2519.1861 | SIMPSONS/HDSS, 17 -#145TUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
WALL HEIGHT (FT) | OVERTURNING | SHEAR WEIGHT | WEIGHT SUMOF TOTAL NECESSARY WITH CONCLUSION
MOMENT TRIBUTARY RESISTING | RESISTING RESISTING | RESISTING FORCETOHOLD | SAFETY
LENGTH(FT) | (roOF)iN | (wALL)INPLF | FORCE(IN | FORCE(iN#) DOWN (IN #) FACTOR
# PLF) (*1.5)IN#
N1 55| 3863.7286% 276 2567 86.7 116.37 | 10215.10406 0 0 | SIMPSON S/HDSS, 17 -145TUD 8855

FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil
NS2 S5 | 2486809689 276 2967 86.7 11637 | 1540.5%0073 0 0 | SIMPSON $/HD8S, 17 -#145TUD 8855
FASTENERS, 7/8" ANCHOR BOLT,
BOUNDARY MEMBER: 2-54mil

N3 SIMPSON $/HDSS, 17 - #14STUD
FASTENERS, 7/8* ANCHOR 80LT,

85| 2658034477 276| 2067 867| 11637| 36049802 0 o | BOUNDARY MEMBER: 2.54mil 8855 |
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Reference Documents

E":g ICC EVALUATION

22 SERVICE
ICC-ES Evaluation Report

Most Widely Accepted and Trusted

ER-5380*
Reissued July 1, 2008

www.icc-es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

Legacy report on the 1997 Uniform Building Code ™

DIVISION: 05—METALS
Section: 05090— Metal Fastenings

DIVISION: 06 —WOOD AND PLASTICS
Section: 06090—Wood and Plastic Fastenings

RAMSET PLYWOOD FASTENERS FOR PLYWOOD
PANEL SHEAR WALLS AND DIAPHRAGMS ATTACHED
TO STEEL FRAMING

ITW RAMSET
700 HIGH GROVE BOULEVARD
GLENDALE HEIGHTS, ILLINOIS 60139

1.0 SUBJECT

Ramset Plywood Fasteners for Plywood Panel Shear
Walls and Diaphragms Attached to Steel Framing.

2.0 DESCRIPTION

2.1 General:

Ramset Plywood fasteners are pneumatically or gas power
driven fasteners used to attach plywood structural panels
to light-gage steel framing for shear wall and harizontal
diaphragm applications. Fasteners are limited to locations
not exposed to the weather or damp environments.

2.2 Materials:

2.21 Ramset Plywood Fasteners: The fasteners are
manufactured from AISI C 1030 steel, heat-treated to a
Rockwell C hardness of 45 to 50, or AISI C 1080 steel,
heat-treated to a Rockwell C hardness of 44 to 48,
Minimum tensile strength is 210 ksi (1,447 MPa). The
fasteners have a tapered helical point and annular
threading on the shank. The fasteners have a shank
diameter of 0.120 inch (3 mm) and are available with a
length of either 1.5 or 1.75 inches (38.1 or 44.5 mm). The
fastener head is either a 0.275-inch-diameter (6.9 mm) flat
head or 0.312-inch-diameter (7.9 mm) bugle head.
Fasteners with a flat head are zinc-plated with a chromate
finish, and fasteners with a bugle head have a cathodic-
epoxy electro-coating over a electro plated zinc coating.

2.2.3 Steel Framing: In this report, gage numbers for
steel framing members refer to the following minimum
base-metal thicknesses:

No. 14 gage : 0.0747 inch (1.9 mm)
No. 16 gage : 0.0598 inch (1.5 mm)
No. 18 gage : 0.0478 inch (1.2 mm)
Nao. 20 gage : 0.0359 inch (0.9 mm)
No. 22 gage : 0.0299 inch (0.8 mm)

Steel studs for shear walls must be C-shaped, with a
minimum depth of 3% inches (92 mm) and a minimum
flange width of 1%/ inches (41 mm), except No. 22 gage
studs have a minimum flange width of 1'/4 inches (32 mm).
Steel studs must have a minimum vyield strength of 33 ksi
(228 kPa) and a minimum tensile strength of 52 ksi (359
kPa).

Steel joists for diaphragms must comply with the code
and must be suitable for the direct support of floors and
roof decks. The Ramset Plywood fasteners are limited for
use with diaphragms framed with cold-formed framing
members complying with Division VII, Chapter 22, of the
1997 Uniform Building Code™ (UBC). Recognition of the
fasteners for use with heavier steel, common to open-web
steel joists referenced in Section 3, Division IX, Chapter
22, of the UBC, is beyond the scope of this report.

2.3 Design:

2.3.1 General: Allowable pull-out and lateral loads for the
Buildex fasteners attaching wood-based structural
sheathing to light-gage steel framing members are
specified in Table 1.

2.3.2 Shear Walls:

2.3.21 Wind Resistance: Allowable shear for shear
walls using Buildex fasteners to attach wood-based
structural panels to light-gage studs is shown in Table 3 for
wind forces. Maximum shear-wall height-to-width is 3'/2:1
for panels fastened along all edges, and 2:1 where
blacking is omitted at intermediate joints. The deflection of
blocked panel shear walls uniformly fastened throughout is
calculated by use of the following formula:

_ 8vh* wvh
2.2.2 Plywood Sheathing: Plywood panels must comply " EAb +a +0.75hen + da
with UBC Standard 23-2, and be capable of supporting
vertical loads in accordance with the panel span rating For Sk
shown in the code. Plywood panels used for walls must _ 2000vh® vh +
have span ratings appropriate for the spacing of the wall = SEap gr T246hertd.
framing.
*Revised January 2009
ICC-ES Evaluation Reporis ave not to be construed as representing aesthetics or any other attribuwies not specifically adedressed, nor are they to be consirued

as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, Inc., express or implied, as
to any finding or ather matier in this report, ar ax ta any product covered by the repart

Copyright @ 2008

i reily
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where:

A = Area of boundary element cross section (vertical
member at shear wall boundary), square inches
(mm?).

b = Wall width, feet (mm).

d. = Deflection due to anchorage details (rotation and
slip at tie-down bolts).

E = Elastic modulus of boundary element (vertical
member at shear wall boundary), pounds per
square inch (N/mm?).

e, = Fastener deformation, inches (mm). (See Table

2)

G = Modulus of rigiditg of plywood, pounds per
square inch (N/mm®). (See Table 23-2-J of UBC
Standard 23-2.)

h = Wall height, feet (mm).

t = Effective thickness of plywood sheathing for
shear, inches (mm). (See Tables 23-2-H and 23-
2-1 of UBC Standard 23-2.)

v = Maximum shear due to design loads at the top of
the wall, pounds per lineal foot (N/mm).

A = The calculated deflection, inches (mm).

2.3.2.2 Seismic Resistance: Shear walls are
constructed as follows:

1. Sheathing: Sheathing is Structural 1 plywood
complying with UBC Standard 23-2, with the long
dimension parallel to stud framing, and is nominally
"5z inch thick, or thicker. All panel edges must be fully
blocked.

2. Framing: Studs must have minimum dimensions of 1%
inches (41 mm) by 3'/; inches (89 mm), with a *s-inch
(9.5 mm) retun lip. Track must have minimum
dimensions of 1/ inches (32 mm) by 3"/, inches (89
mm). Both studs and track must have a minimum
uncoated base-metal thickness of 0.033 inch (0.084
mm), must nat have a base-metal thickness greater
than 0.0747 inch (1.90 mm), and must be ASTM A 653,
S5, Grade 33. Stud spacing is a maximum of 24 inches
(610 mm). Doubled studs are required at vertical edges
of sheathing panels.

3. Fasteners: Framing screws must be No. 8 by $fa-inch
(16 mm), wafer-head self-drilling screws. Sheathing
fasteners are Buildex fasteners, spaced 2 inches (51
mm) on center around all plywood edges. Fasteners in
the field of the panel must be installed at 12 inches
(305 mm) on center. Edge distance is %y inch (9.5 mm)
for plywood and framing.

Additional design and wall construction requirements are
in Section 2219 of the UBC. In addition, supplemental
requirements in Section 2220 of the UBC apply to shear
walls located in Seismic Zone 3 or 4.

The nominal shear strength of the wall is 780 pounds per
foot. Design shear values are determined in accordance
with Section 2219.3 of the UBC. The maximum inelastic
response displacement is 34 inch (19.1 mm). The design
level response displacement is determined in accordance
with Section 2.3.2.1.

2.3.3 Diaphragms: Allowable shear for wind or seismic
forces is shown in Table 4 for diaphragms using Ramset
Plywood fasteners to attach plywood structural sheathing
to steel framing members. The maximum span-ta-width
ratio of the diaphragm is 4:1. The deflection of blocked

panel diaphragms uniformly fastened throughout is
calculated by use of the following formula:

Svl' vl (A, X)
= +— 1 —_—
A= 3Eap 3t T O188Lent 5
For Sl: ,
_5savl vl (A X)
A= Eap Tagr t OBMLenr =5,
where:
A = Area of chord cross section, square inches
(mmz).
b = Diaphragm width, feet (mm).
E = Elastic modulus of chords, pounds per square
inch (N/mm®).
e, = Fastener deformation, inches (mm). See Table 2.

G = Modulus of rigidity of sheathing, pounds per
square inch (N/mm?). (See Table 23-2-J of UBC
Standard 23-2 for values of G.)

L = Diaphragm length, feet (mm).

t = Effective thickness of wood-based sheathing for
shear, inches (mm). (See Tables 23-2-H and 23-
2-| of UBC Standard 23-2 for values of  for
plywood).

v = Maximum shear due to design loads in the
direction under consideration, pounds per lineal
foot (N/mm).

A = Calculated deflection, inches (mm).

Z(AcX) = Sum of individual chord-splice slip values on both
sides of the diaphragm, each multiplied by its
distance from the nearest support.

2.4 Installation:

Fasteners are installed using pneumatic or gas powered
tools recommended by ITW Ramset. Installation must be in
accordance with this report and the published
manufacturer's installation instructions. The fasteners are
installed in such a manner that they pierce the wood-based
panels being fastened and the knurl of the fastener
protrudes through the steel framing members a minimum
of "4 inch (6.4 mm). The fasteners must be installed with
the heads flush to the panel surface. If overdriving occurs,
no more than 20 percent of the fasteners are permitted to
be overdriven more than /s inch (1.6 mm).

2.5 Identification:
The Ramset Plywood fasteners are identified on the carton
by the manufacturer's name and product name, and

identified on the head of each fastener by one of the
following logos:

Flat Head Bugle Head

3.0 EVIDENCE SUBMITTED

Reports of shear wall tests, cyclic tests, and individual
fastener pull-out and pull-through tests; and descriptive
literature.

4.0 FINDINGS

That the Ramset Plywood fasteners described in this
report, comply with the 1997 Uniform Building Code™,
subject to the following conditions:
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4.1 Fasteners are manufactured, identified and 4.4 Shear walls intended to resist seismic forces
installed in accordance with this report. comply with Section 2.3.2.2.
4.2 Individual fastener allowable values for 4.5 Limitations based on deflections of shear walls

attachment of wood-based panels to light-gage
steel are limited to the values noted in Table 1.

and horizontal diaphragms must be considered in
design.

4.3 Allowable shear values for shear walls intended to
resist wind loads and horizontal diaphragms are

limited to the values noted in Tables 3 and 4.

This report is subject to re-examination in one year.

TABLE 1—ALLOWABLE WITHDRAWAL AND LATERAL LOADS
FOR A RAMSET PLYWOOD FASTENER USED TO ATTACH STRUCTURAL PLYWOOD PANELS
TO STEEL FRAMING MEMBERS"?**

MINIMUM MINIMUM THICKNESS OF MINIMUM THICKNESS OF
STEEL STRUCTURAL PANELS STRUCTURAL PANELS
THICKNE!
(gcageytss 3 inch /4 inch | /4 inch | 2/, inch 3 inch /4 inch | %4 inch | 2/, inch
Withdrawal Loads (pounds) Lateral Loads (pounds)
14 90 90 95 120 135 160 190 215
16 90 90 90 110 135 160 165 185
18 90 90 90 90 135 160 160 160
20 70 70 70 70 110 130 130 130
22 50 50 50 50 110 110 110 110

For SI: 1 inch = 25.4 mm, 1 pound = 4.448 N.

"Tabulated values are for loads due to wind or earthquake, and must be reduced by 25 percent for other applications.
2Tabulated values allow for no more than 20 percent of the fasteners to be overdriven more than '/ inch.

3Minimum edge distance and spacing are %/ inch and 3 inches, respectively.

“Section 2.2.3 describes minimum base-metal thicknesses associated with gages.

TABLE 2—e, VALUES"**

GAGE OF STRUCTURAL STEEL MEMBER MAXIMUM LOAD (lb./fastener) en
14 235 0.031
16 180 0.021
18 125 0.016
20 80 0.031
22 135 0.031

For Sl: 1 pound = 4.448 N.

"These load values include a one-third increase for short-term loading and must not be exceeded. The maximum load per fastener must not
be exceeded. Lower values may be used with the en values noted in the table.

2The load per fastener is determined by dividing the shear per foot by the number of fasteners per foot.

*Section 2.2.3 describes minimum base-metal thicknesses associated with gages.

TABLE 3—ALLOWABLE SHEAR FOR WIND FORCES FOR STRUCTURAL PLYWOOD SHEAR WALLS
ATTACHED TO LIGHT GAGE STEEL STUDS WITH RAMSET PLYWOOD FASTENERS"?® (pounds per foot)

PANEL TYPE MINIMUM FRAMING FASTENER SPACING"® (inches on center)
PANEL [ Minimum Gage® Spacing 6 4 3 2
THICKNESS (inches on center)
(inch)
%l 16 180 270 360 459
%y 22 24 144 216 288 367
s 16 or 24 170 255 340 433
%l 16 180 270 360 459
% 20 24 144 216 288 367
s 16 or 24 208 313 417 531
Structural | or %y 16 214 321 428 546
Rated Sheathing and A 24 171 257 342 437
Siding Iy 18 16 or 24 253 380 506 645
s 16 or 24 259 389 518 661
Bl 16 or 24 259 389 518 661
s 16 16 or 24 266 399 532 679
By 16 or 24 296 445 593 756
s 14 16 or 24 304 456 608 776
Zl5 16 or 24 345 517 690 879
For SI: 1 inch = 25.4 mm, 1 pound/linear foot = 0.0146 N/mm.
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TABLE 3—ALLOWABLE SHEAR FOR WIND FORCES FOR STRUCTURAL PLYWOOD SHEAR WALLS
ATTACHED TO LIGHT GAGE STEEL STUDS WITH RAMSET PLYWOOD FASTENERS"** (pounds per foot) (Continued)

'These values are for short-term loads due to wind and must be reduced 25 percent for normal loading. See Table 1.

*The pin must be long enough to penetrate through the metal framing a minimum of /4 inch.

3Tabulated values allow for a maximum of 20 percent of the fasteners to be overdriven more than /16 inch.

“All panel edges must be blocked with minimum nominal 2-inch framing. Panels are permitted to be installed either horizontally or vertically.
Fasteners must be spaced a maximum of 6 inches on center along intermediate framing members for */s-inch-thick panels installed on framing
spaced 24 inches on center, and 12 inches on center for framing 16 inches on center or thicker panels.

®Tabulated values are for structural plywood panels applied to one side of a wall. Values cannot be increased for panels attached to both sides
of a wall.

®Section 2.2.3 describes minimum base-metal thicknesses associated with gages.

TABLE 4—ALLOWABLE SHEAR FOR WIND OR SEISMIC FORCES FOR STRUCTURAL PLYWOOD HORIZONTAL DIAPHRAGMS
SUPPORTED BY LIGHT-GAGE STEEL FRAMING ATTACHED WITH RAMSET PLYWOOD FASTENERS' (pounds per foot)

SHEATHING | MINIMUM | SUPPORTING STEEL BLOCKED DIAPHRAGMS UNBLOCKED DIAPHRAGMS
PANEL PANEL MEMBER FLANGE
THICKNESS DIMENSIONS
(inch) Width Minimum Fastener Spacing at Diaphragm Boundaries Nails Spaced 6 Inches
(inches) (‘iageE (all cases), at Continuous Panel Edges Parallel Maximum at Supported
to Load (Cases 3 and 4) and at All Panel Edges Edges
(Cases 5 and 6)>**°
5 | 4 | 2, | 5 Case 1 All Other
(no unblocked Cases
Fastener Spacing at Other Panel Edges edges or (Cases 2
continuous | through 6)
6 6 4 3 joints to load)
%g 1.5 202 270 405 459 180 135
%g 25 2 227 303 455 515 202 152
s, 15 191 255 382 433 170 127
"l 25 215 286 430 487 191 143
A 15 202 270 405 459 180 135
%g 25 2 227 303 455 515 202 152
/sy 15 234 313 469 531 208 156
Structural | or Bl 25 263 351 527 597 234 176
Rated sheathing %l 15 241 321 481 546 214 160
A 25 270 361 541 613 240 180
s 15 285 380 569 645 253 190
sy 25 18 320 426 640 725 284 213
"l 15 292 389 583 661 259 194
s, 25 328 437 655 743 291 218
®ly 15 292 389 583 661 259 194
s 25 328 437 655 743 291 218
s 1.5 300 399 599 679 266 200
sy 25 16 337 449 673 763 299 224
2y 15 333 445 667 756 296 222
Structural | or s, 25 375 500 749 849 333 250
Rated sheathing /s 15 342 456 685 776 304 228
sy 25 14 385 513 769 872 342 256
25 15 388 517 776 879 345 259
sy 25 436 581 872 988 388 291

For SI: 1 inch = 25.4 mm, 1 pound/linear foot = 0.0146 N/mm.

"These values are for short-term loads due to wind or earthquake, and must be reduced 25 percent for normal loading.
2The pin must be long enough to penetrate through the metal framing a minimum of '/, inch.

*Fasteners are spaced a maximum of 12 inches on center along intermediate framing members.

“Tabulated values allow for a maximum of 20 percent of the fasteners to be overdriven more than /46 inch.

°Framing is permitted to be oriented in either direction for diaphragms, provided sheathing is designed for vertical loads.
9Section 2.2.3 describes minimum base-metal thicknesses associated with gages.
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}.‘ BLOCKING IF USEDCASE 3

LOAD / FRAMING
| CASE1 ; CASE 2 i i
vy ARA) - vyyy LOADyyyy
T AR |
TS TR
| i | TT= — M
ALTITTITIITY ghHe
/
J
DIAPHRAGM BOUNDARY CONTINUOQUS PANEL JOINTS
| FRAMING : | FRAMING
LOAD ‘t‘ $‘|' CASE S LOAD " CASE 6 J
———UHAFH ‘ ===
[ [ | | [ —
Al 1 r
T “THH T | | =
1 Lilld] M|
i i 4 —
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NOTE: Framing may be oriented in either direction for diaphragms provided sheathing is properly designed for vertical loading.
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Combined Axial and Lateral Loads

5 psf Lateral Load (Interior Walls)

wall 6008137 6005162 6005200
al '
Height ~ SPacing 33ksi 50Kksi 33ksi 50ksi 33ksi 50ksi
() (in) oc.
3 43 54 68 97 3 43 54 68 97 3 43 54 68 97
12 177 2.51 3.81 5.05 7.54 242 3.40 5.61 7.45 11.39 2.86 431 7.46 9.97 15.65
8 16 173 247 378 502 752 2.37 3.35 557 741 11.35 281 426 741 993 1560
24 165 2.39 3.72 4.96 7.46 2.28 3.27 5.49 7.33 11.28 272 416 731 9.83 15.51
2 174 247 378 502 752 2.38 3.36 557 741 11.35 2.80 423 731 979 1539
9 16 169 243 3.74 4.98 7.48 2.32 3.30 5.52 7.36 131 2.74 416 7.25 9.73 15.33
2% 159 233 3.66 4.90 741 2.20 319 542 726 1.21 262 403 712 961 1520
12 170 2.44 3.75 4.99 7.49 2.33 3.31 5.53 737 1131 2713 413 714 9.58 15.07
10 16 163 2.37 370 494 744 2.25 3.2 5.46 730 11.25 265 405 7.05 950 1499
24 151 2.25 3.59 4.83 7.36 210 31 5.33 717 1112 2.50 3.88 6.89 9.35 14.83
2 160 2.34 3.66 4.90 741 217 315 5.35 725 1119 255 3.88 6.67 900 1421
12 16 151 2.25 3.59 4.82 7.34 2.06 3.05 5.25 715 11.09 2.44 3.76 6.55 8.89 14.09
2% 133 207 343 467 721 185 285 5,05 695  10.89 222 3.53 6.31 866 1385
12 148 222 3.55 4.79 731 195 291 4.93 6.77 10.96 2.32 3.56 6.07 8.26 13.08
14 16 136 2,09 344 467 720 181 278 4.80 663 10.80 217 3.40 591 810 1291
24 i 185 3.21 4.45 7.00 154 2.51 4.53 6.35 10.49 1.89 3.09 5.59 779 12.58
2 134 207 3.40 463 715 17 262 44 610 9.89 205 318 5.38 738 174
16 16 118 1.90 3.24 4.46 7.00 153 245 4.24 5.91 9.68 187 2.98 5.18 717 11.52
2 0875 159 2.95 416 671 1204 212 391 557 9.28 152 261 479 679 1109
5 psf Lateral Load (Interior Walls)
wall 8005137 8005162 8005200
a '
Height  SPACING | 53 ; 50ksi 33ksi 50Kksi 33ksi 50 ksi
) (in) oc
43 54 68 97 43 54 68 97 18 43 54 68 97 18
2 243 357 a7 721 3.35 543 725 .25 1430 447 774 10.29 1598 2046
8 16 240 355 472 719 3.32 540 722 1.23 1428 444 m 10.25 1595 2043
24 2.35 3.50 4.68 716 3.26 5.35 716 1117 14.23 4.36 7.64 10.19 15.88 20.37
2 240 355 473 720 3.33 5.41 722 1.23 1428 444 m 10.26 1595 2043
9 16 2.37 3.52 4.0 717 3.29 5.37 719 11.20 14.25 4.39 7.67 10.21 15.91 20.39
2% 2.30 347 465 712 321 5.30 712 113 1419 430 757 1013 1583 2031
12 2.38 3.53 4.71 718 3.30 5.38 719 11.20 14.26 4.41 7.68 10.22 15.92 20.40
10 16 2.34 3.49 467 715 325 5.33 715 1116 1422 435 762 1047 15.87 20.35
24 2.26 343 4.61 7.09 315 5.24 7.06 11.07 14.14 4.23 7.50 10.06 15.76 20.25
2 2.32 348 4,66 713 322 531 713 114 1420 432 759 1014 15.84 2032
12 16 2.26 343 4.61 7.09 315 5.24 7.06 11.07 14.14 4.23 7.50 10.06 15.76 20.24
2% 214 3.33 451 7.00 3.00 511 6.93 1094 1403 406 732 9.90 15.60 20,08
12 2.25 3.42 4.60 7.08 313 5.22 7.04 11.05 14.12 416 7.36 9.96 15.72 20.20
1 16 216 3.35 453 701 3.03 513 6.94 1095 1403 404 724 9.84 1561 20,09
24 2.00 3.21 4.40 6.88 2.83 4.94 6.76 10.76 13.87 3.80 6.99 9.61 15.38 19.86
12 216 334 452 7.00 3.02 511 6.93 1093 1401 393 6.95 9.45 1515 1978
16 16 2.05 3.25 4.43 6.91 2.89 4.98 6.80 10.80 13.89 3.77 6.78 9.30 15.00 19.62
2% 183 3.06 425 6.74 262 472 6.54 1053 13.66 346 6.46 9.00 1468 19.29
15 psf Lateral Load
3508162 3625137 3625162 3625200
Wall - gpacing
Height  SF 33ksi 50ksi 33ksi 50 ksi 33ksi 50 ksi 33ksi 50Kksi
) (in) oc
33 43 54 68 33 43 54 68 33 43 54 68 33 23 54 68
12 137 210 | 356 466 109 172 | 295 398 | 144 220 | 874 49 177 219 | 4nm 622
8 16 16 189 | 336 446 | 091 158 | 277 380 | 123 199 | 355 476 155 25 | 449 601
2 078 149 | 299 408 | 056¢ 116 | 243 344 | 08 159 317 438 113 213 | 406 558
12 113 1.82 314 416 0.90 149 2.64 3.59 121 193 3.35 447 151 2.47 421 5.60
9 16 090 157 | 201 39 | 068 126 | 243 337 097 168 312 423 | 125 219 | 394 534
24 0.46° 1114 248 3.48 0.283 0.83¢ 2.03 2.94 0.533 121 2.68 3.77 0774 1.68 344 484
12 090 153 | 271 363 | 070¢ 125 | 231 316 097 164 | 294 394 | 125 213 | 369 495
10 16 0.642 125 245 3.37 0.46°3 0.99¢ 2.07 291 0714 136 2.67 3.66 0.95 182 3.38 4.65
2 017 074 | 199¢ 288 - 051° | 162°  244¢ | 023°  084° | 218* 315 | 042°  125¢ | 283 409
12 0.473 0.98° 1904 2.62 0.333 0.783 1634 2.30 0.53° 1.08¢ 210 2.88 0.743 1.46 2.65 3.66
12 16 0182  067° | 162° 233 . 048° | 136°  202¢ | 0242 076° | 181°  258¢ | 041°  111° | 232¢ 332
24 - 0.132 1132 1813 - - 0.892 1513 - 0.202 1293 2,033 - 0.493 173° 2723
12 013> 0532 | 127°  183° - 0382 | 108°  160° | 018  061° | 142°  203° | 0322 090° | 18°  261°¢
14 16 - 0.222 1.002 1543 - - 0.822 131° - 0.292 1142 1733 - 0.54?2 149% 2.283
2 - - 053 1047 - 035 0822 - - 064" 1197 E 092°  169°
12 - 0.20t 0.82° 1263 - 0.682 1.072 - 0.262 0.932 1413 0.462 1228 1852
16 16 : : 057 098° . 042°  080° : - 066 1127 012t | 0912 1532
2% 013! 051! - - 034} 019! 062! - 038 097!

If no note, deflection meets L/720
Deflection meets L/120
See Table Notes on page 24
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psf Dead Load 20 psf Live Load
L/360 Live Load Deflection L/480 Live Load Deflection
) Fy Single Span Double Span Single Span Double Span
Secte (ksi) o o ) .
Spacing (in) on center Spacing (in) on center Spacing (in) on center Spacing (in) on center
12 16 24 12 16 12 16 24 12 16 24

6005162-33 33 14'6" 12' 7" 103" 14'6" ' 144" 12'7"% 103" 14'6" 12'7 10'1"
600S200-33 33 15'6" 13'5"% 10'11" 15'6" 13'3" 15'0" 13'5' 10'11" 15'6" 13'3" 10'5"
600S162-43 33 2" 15'6" 12'8" " 15'6" 157" 142" 12'5" 176" 15'6" 12'8"
600S200-43 33 18'0" 16'0" 131" 18'6" 16'0" 16'5" 7" 130" 18'5" 16'0" 131"
600S250-43 33 18'11" 16'5" 13'5% 19'0" 16'5" 2" 15'7" 13'5% 19'0" 16'5" 13'5"
600S162-54 50 18'5" 16'9" w7 20'8" 18'9" 16'9" 152" 13'3" 18'9" JYANS %
600S200-54 50 19'4" wnr 15'4" 219" 19'9" wnr 16'0" 14'0" 19'9" mu 15'8"
600S250-54 50 20'3" 18'5" 16'1" 22'9" 20'8" 18'5" 16'9" 14'8" 20'8" 18'10" 16'5"
6005162-68 50 19'9" mn 15'8" 22'2" 202" mu 16'4" 14'3" 202" 18'4" 16'0"
600S200-68 50 20'9" 18'10" 16'6" 23'4" 212" 18'10" 2" 15'0" 212" 19'3" 16'10"
6005250-68 50 219" 19'9" 173" 24'5" 22'3" 19'9" 18'0" 15'8" 22'3" 202"

600S162-97 50 21" 91" 174 24'7" 22'4" 19'11" 181" 15'9" 22'4" 20'3"

600S200-97 50 231" 201" 18'4" 25'11" 23'6" 20'11" 19'0" 16'8" 23'6" 214"

600S250-97 50 24'3" 22'0" 19'3" 272" 24'g" 22'0" 20'0" 17'6" 24'8" 22'5"

6005162-118 50 23'1" 21'0" 18'4" 25'11" 237" 210" 19'1" 16'8" 237" 21'5"

600S200-118 50 24'5" 22'2" 19'4" 27'5" 24'11" 22'2" 20'2" w7 24'11" 22'7"

6005250-118 50 25'8" 23'4" 20'4" 28'9" 26'2" 23'4" 212" 18'6" 26'2" 23'9"

8005162-33 33 16' 9" 14'6"% 11'10" 15'8% 13'0"% 16' 9" 14'6"% 11'10" 15'8"% 13'0"%

800S200-33 33 18'0" 15'7"% 12'8" 16'6"e 13'8"% 18'0" 15'7"% 12'8"% 16'6" 13'8"%

800S162-43 33 20'2" 17'6" 14'3"% 202" 17'6" 19'6" 17'6" 14'3% 20'2" 17'6"

800S200-43 33 207 18'8" 15'3% 207" 18'8" 207" 18'8" 15'3% 207 18'8"

800S250-43 33 22'2" 19'2% 15'8" 22'2" 19'2" 21's" 19'2" 15'8" 22'2" 19'2"

8005162-54 50 23'3" A 18'4" 26'0" 23'5" 211" 192" 16'9" 23'8" 21'6"

800S200-54 50 24'4" 22'1" 19'4" 274" 24'10" 22'1" 201" 17'e" 24'10" 22'6"

800S250-54 50 254" 231" 202" 28'6" 25'6" 23'1" 201" 18'3" 25'10" 23'6"

8005162-68 50 24'11" 22'8" 19'9" 28'0" A 22'8" 207" 18'0" 25358 23'1"

800S200-68 50 26'1" 23'9" 209" 29'4" 26'8" 23'9" 217" 18'10" 26'8" 24'2"

800S250-68 50 273" 24'9" 21'8" 307" 27'10" 24'9" 22'6" 19'8" 27'10" 25'3"

8005162-97 50 278" 25'2" 22'0" 31 28'3" 25'2" 22'10" 20'0" 28'3" 25'8"

800S200-97 50 29'0" 26'5" 23'1" 32'7" 29'7" 26'5" 24'0" 20'11" 29'7" 26'11"

8005250-97 50 30'4" 217" 241" 34'1" 30'11" 217 25'1" 21 30" 11" 28'2"

800S162-118 50 29'4" 26'7" 23'3" 32'11" 29'11" 26'7" 24'2" VAR 29'11" 272"

800S200-118 50 30'9" 271 24'5" 34'6" 315" 215" 27rnt 25'5" 22'2" 315" 28'6"

8005250-118 50 32'2" 29'3" 25'6" 361" 32'10" 28'8" 29'3" 26'7" 23'2" 32'10" 29'10"

1000S162-43 33 22'4"% 19'4"% 15'10" 22'3"% 18'10" 14'8" 22'4% 19'4% 15'10" 22'3"% 18'10"
1000S200-43 33 24'1'e 20'11" 17' 1% 23'5"% 19'9% 15'4"% 24'1'e 20' 11" 17' 1% 23'5"% 19'9%
1000S250-43 33 24'10" 21'6" 17'6"% 24'5" 20'6" 15'10" 24'10"% 21'6" 17'6" 24'5" 20'6"

1000S162-54 50 217" 25'0" 212" 29'1" 25'11" 21'2" 25'2" 22'10" 19'11" 28'2" 25'6"

1000S200-54 50 28'10" 26'2" 22'9" 32'2" 27' 10" 22'2" 26'4" 23'10" 20'9" 29'5" 26'8"

1000S250-54 50 30'3" 27'6" 23'4" 331" 28'8" 23'1" 27'6" 25'0" 21'10" 30'10" 28'1"

10005162-68 50 300" 212" 23'8" 33'6" 30'5" 25'0" 273" 249" 207 307" 219"

1000S200-68 50 33" 28'5" 24'9" 35'0" 319" 26'9" 28'5" 25'10" 22'7" 3t 28'11"
10005250-68 50 32'6" 29'7" 25'10" 36'6" 33'2" 276" 29'7" 26'10" 23'5" 332" 302"

10008162-97 50 334" 30'4" 26'6" 37'5" 34'0" 29'9" 30'4" 27'6" 24'1" 34'0" 30'11"

1000S200-97 50 34'10" 318" 278" 39'1" 35'6" 310" 31'8" 28'9" 25'1" 35'6" 32'3"

10008250-97 50 36'3" 32'1" 28'9" 40'9" 37'0" 32'4" 32'1" 29'11" 26'2" 37'0" 337"
10005162-118 50 35'4" 32'1" 28'0" 39'8" 36'0" 316" 32'1" 29'2" 25'6" 36'0" 32'9"
1000S200-118 50 36'11" 337" 29'4" 41'6" 37'8" 32'11" 337" 306" 26'8" 37'8" 34'3"
10005250-118 50 38'6" 350" 307" 43'2" 39'3" 34'4" 35'0" 319" 27'9" 39'3" 358"

"e" web stiffeners required at ends.
Web stiffeners required at interior supports for double span conditions.

See Table Notes on page 35.
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Floor Joist Spans

psf Dead Load f Live Load
L/360 Live Load Deflection L/480 Live Load Deflection
il (fé'i) Single Span Double Span Single Span Double Span
Spacing (in) on center Spacing (in) on center Spacing (in) on center Spacing (in) on center
12 16 24 12 16 24 12 16 24 12 16 24
6005162-33 33 12'7"% 10" 11" 8'1l" 7 10" 10" 8'5"% 12'6" 10" 11" 8'1l"% 7 10" 10"
600S200-33 33 13'5" 1'7"% 9'6"e 13'3" 2" 8'8"e 13'2% 1U'7% 9'6"e 13'3" u2"
6005162-43 33 15'0" 13'5" 1'0% 15'6" 13'5" u'o" 13'8" 12'5" 10'10" 15'4" 13'5"
600S200-43 33 15'9" 13'10" 1'4% 16'0" 13'10" 4" 44 13'0" 11'4% 16'0" 13'10"
600S250-43 33 16'5" 143" u'7e 16'5" 143" ur 15'0" 137 1'7e 16'5" 143"
600S8162-54 50 16'1" w7 12'9" 18'1" 16'5" 44 @7 13'3" 7 16'5" 4
600S200-54 50 16'11" 15'4" 13'5" 19'0" 3 151" 15'4" 14'0" 122" 3" 15'8"
600S250-54 50 19" 161" 41 19'11" 18'1" 15'6" 16'1" 14'8" 12'9" 181" 16'5"
6005162-68 50 3" 15'8" 13'8" 19'4" T 15'4" 15'8" 14'3" 12'5" w7 16'0"
600S200-68 50 182" 16'6" 14'5" 204" 18'6" 16'2" 16'6" 15'0" 13'1" 18'6" 16'10"
6005250-68 50 19'0" 3" 15'1" 214" 19'5" 16'11" 3 15'8" 139" 19'5" ie"
600S162-97 50 19'1" 4 152" 21'6" 19'6" o 159" 13'9" 19'6" 19"
6005200-97 50 202" 18'4" 16'0" 22'7 207" " 16'8" 14'6" 207" 18'8"
600S250-97 50 212" 19'3" 16'9" 23'9" 217" 18'10" 176" 15'3" 21T 19'7"
6005162-118 50 202" 18'4" 16'0" 22'8" 207" 16'8" wnr 207" 18'9"
600S200-118 50 214" 16'11" 23'11" 219" 15'4" 21'9" 19'9"
6005250-118 50 22'5" 179" 25'2" 22'10" 20'0" 16'2" 22'10" 20'9"
8005162-33 33 14'6" 103" 13'0"% 109" 8'0"% 103" 13'0"% 109"
800S200-33 33 15' 7" 11'0" 13'8"% 11'2"% 8'2"% 11'0"% 13'8"% 11'2"%
800S162-43 33 17'6" 12'4% 176" 4" uo" 12'4"% 17'6" 4"
800S200-43 33 18'8" 13'3"% 18'8" 16'2" 12'11"% 13'3"% 18'8" 16'2"
800S250-43 33 19'2% 13'7"% 19'2" 167" 13'0" 13'7"% 19'2" 167"
8005162-54 50 20'3" 16'0" 22'8" 203" 16'6" uwnr 208" 18'9"
800S200-54 50 213" 16'10" 23'10" 07 " 15'4" 218" 19'8"
800S250-54 50 22'2" i 241" 22'1" 18'1" 16'0" 22'7" 20'6"
8005162-68 50 219" 13" 24'5" 22'3" 19'5" 15'8" 22'3" 202"
800S200-68 50 22'10" 18'1" 257" 23'3" 20'4" 16'5" 23'3" 212"
800S250-68 50 23'10" 181" 26'9" 24'3" 21'2" 2" 24'3" 22'1"
8005162-97 50 242" 192" 272" 24'8" a7 175" 248" 22'5"
800S200-97 50 25'4" 202" 28'6" 25'11" 27" 18'4" 25'11" 23'6"
8005250-97 50 26'6" 241 210" 29'9" 271" 23'7" 19'1" 271 247"
800S162-118 50 25'7" 23'3" 20'4" 28'9" 26'1" 22'10" 18'5" 26'1" 23'9"
800S200-118 50 26'10" 24'5" 214" 30'2" 275" 231" 19'5" 275" 24 11"
8005250-118 50 25'6" 22'4" 37" 28'8" 251" 20'3" 28'8" 26'1"
1000S162-43 33 16'9"e 13'8"% 18'10" 15'10" 12'2"% 13'8"% 18'10" 15'10"
1000S200-43 33 18'1% 14'9"% 19'9% 16'6" 12'7" 14'9"% 19'9% 16'6"e
1000S250-43 33 18' 7" 15'2% 20'6" 17'1"% 13'0% 15'2"% 20'6" 17'1"%
1000S162-54 50 21'10" 18'4" 25'11" 22'6" ' 2" 14 24'7" 22'3"
1000S200-54 50 22'10" 19'9" 27'10" 23'8" 182" 25'8" 23'3"
1000S250-54 50 24'0" 20'3" 28'8" 24'9" 19'1" 27'0" 24'6"
1000S162-68 50 23'9" 20'8" 29'3" 26'6" 18'10" 26'8" 242"
1000S200-68 50 24'10" 21T 30'7" 279" 19'8" 27'10" 25'3"
1000S250-68 50 25'10" 22'7" 3 29'0" 20'6" 29'0" 26'4"
10008162-97 50 26'6" 23'1" 32'8" 29'9" 21'0" 29'9" 27'0"
1000S200-97 50 27'8" 242" 34'2" 31'0" 21t 31'0" 28'2"
10008250-97 50 28'9" 25'2" 357" 32'4" 22'10" 32'4" 29'4"
1000S162-118 50 28'0" 246" 34'8" 31'6" 22'3" 31'6" 28'7"
1000S200-118 50 29'4" 257" 36'3" 32'11" 28'9" 23'3" 32'11" 29'11"
1000S250-118 50 307" 26'8" 37'9" 34'4" 29'11" 24'3" 34'4" 312"
“e" web stiffeners required at ends.
Web stiffeners required at interior supports for double span conditions.
See Table Notes on page 35.
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Floor Joist Spans

psf Dead 50 psf Live Load
L/360 Live Load Deflection L/480 Live Load Deflection
i Fy Single Span Double Span Single Span Double Span
ection (ksi) L A i i
Spacing (in) on center Spacing (in) on center Spacing (in) on center Spacing (in) on center
12 16 24 12 16 12 16 24 12 16 24
6005162-33 33 10" 3" 8'1l" 73% 101" 8'5"% 103" 8'1l'" 73% 101" 8'5"% 6'5"
600S200-33 33 10'11"% 9'6"e 7'9"% 10'5" 8'8"e 10'11"% 9'6"e 7'9% 10'5" 8'8" 6'7"
600S162-43 33 12'8" 11'0% 9'0" 12'8" 1'0" 1'6" 10'5% 9'0% 12'8" o 8'10"
600S200-43 33 11'4% 9'3% 131" 1'4" 121 11'0"% 9'3% 131" u'4 9'0%
600S250-43 33 u'7e 9'6' 13'5" ur 12'8" 1'6'e 9'6' 13'5" nr 9'2%
6008162-54 50 12'4" 109" 15'3" 13'10" 2 9'9" 13'10" 27 o
600S200-54 50 130" u'4 16'0" wnr 19" 103" wnr 13'3" ur
600S250-54 50 37 11'10" 16'9" 15'3" 124" 109" 15'3" 13'10 121"
600S162-68 50 133" ur 16'4" 14'10" 12'0" 10'6" 14'10" 13'6" 19"
600S200-68 50 13'11" 122" 2" 157" 12'8" u'o" 157" 142" 12'5"
600S250-68 50 wnr 12'9" 18'0" 16'4" 133" ur 16'4" 14'10" 130"
600S162-97 50 14'8" 12'10" 18'1" 16'5" 13'4" u's" 16'5" ST 131"
6005200-97 50 15'5" 13'6" 19'1" 4 14'0" 12'3" 4 15'9" 139"
600S250-97 50 16'3" 142" 20'0" 18'2" 149" 12'10" 182" 16'6" 14'5"
600S162-118 50 15'6" 13'6" 19'1" 4 141" 12'3" 14" 15'9" 139"
600S200-118 50 18'0" 16'4" 143" 20'2" 18'4" 14'10" 13'0" 18'4" 16'8" a7
6005250-118 50 181" 12" 15'0" 21'3" 19'3" 157" 137 19'3" 17'6" 15'4"
8005162-33 33 11'10" 10'3"% 71% 9'10" 8'0"% 11'10" 103" 7% 9'10"% 8'0"% 5'9"%
800S200-33 33 12'8"% 11'0"% 7'1% 10" 3" 8'2" 12'8" 11'0" 7% 10" 3" 8'2" 5'10"
8005162-43 33 14'3% 12'4% 10'1" Bt o 14'3% 12'4% 10'1" 1zt o 9'2"%
800S200-43 33 15'3% 13'3% 10'10" 15'3" 12'11% 10" 0" 15'2"% 13'3% 10" 10" 15'3" 12'11% 100"
800S250-43 33 15'8"e 13'7"% n'1e 15'6" 13'0% 10'0"% 15'8"e 13'7"% '1e 15'6" 13'0% 10'0"%
800S162-54 50 15'6" 13'6" 19'1" 16'6" 13'5" 41" 124 s 15'10" 13'5"
800S200-54 50 16'3" 143" 201" 17e" 14'5" 149" 2'n" 18'3" 16'7" 14'5"
800S250-54 50 1o 14'9"% 20'10" 181" 14'8" 15'5" 13'6" 19'1" 4 14'8"
8005162-68 50 16'8" wnr 207" 18'9" 15'10" 152" 13'3" 18'9" 170" 14'10"
800S200-68 50 19'3" 176" 15'3" a7 19'7" 2" 176" 151" 13'10" 197" 17'10" 15'7"
800S250-68 50 201" 18'3" 51" 22'7" 20'6" 173" 18'3" 16'7" 14'6" 20'6" 87" 16'3"
8005162-97 50 20'5" 18'6" 16'2" 22'1" 20" 10" 182" 18'6" 16'10" 14'9" 20' 10" 181" 16'6"
800S200-97 50 21'5" 19'5" o 24'0" 21'10" 19 19'5" 178" 15'5" 21'10" 19'10" a4
8005250-97 50 22'4" 20'4" 9" 25'1" 22'10" 19'11" 20'4" 18'5" 16'1" 22'10" 20'9" 181"
800S162-118 50 21T 19'7" 2" 24'3" 22'0" 19'3" 19'7" 17'10" 157" 22'0" 20'0" 17'6"
800S200-118 50 22'8" 207" 18'0" 25'5" 23'1" 20'2" 207" 18'8" 16'4" 23'1" 21'0" 18'4"
8005250-118 50 23'8" 21'6" 18'10" 26'7" 24'2" 21'2" 21'6" 19'7" 171 24'2" 22'0" 19'2"
10008162-43 33 15'10" e 11'2"% 14'8" 12'2% 9'l'e 15'10" 13'8" 11'2"% 14'8" 12'2% 9'l'e
1000S200-43 33 17'1% e 12'1% 15'4"% 12'7"% 9'4'e 17' 1% 14'9% 12'1% 15'4"% 12'7% 9'4'e
1000S250-43 33 17'6" 15'2% 12'5% 15'10" 13'0"% 9'7"% 17'6" 15'2"% 12'5% 15'10" 13'0"% 9'7"
1000S162-54 50 20'4" 18'4" 15'0" 21'2" 18'2" 14'2" 18'6" 16'10" 14'7" 20'8" 18'2" 142"
1000S200-54 50 213" 19'3" 16'1"% 22'2" 189" uwnr 19'4" w7 15'3% 21'8" 18'9" %7
1000S250-54 50 22'4" 20'3" 16'6" 23'1" 19'6" 151" 20'3" 18'5" 16'1" 22'9" 19'6" 151"
1000S162-68 50 22'1" 20'0" 175" 248" 21'8" e 201" 18'3" 15'11" 22'6" 20'5" 178"
1000S200-68 50 23'0" 20'11" 18'3" 25'9" 23'2" 18'11" 20'11" 19'0" 16'7" 23'6" 214" 187"
10005250-68 50 24'0" 219" 19'0" 26'11" 23'10" 19'5" 219" 19'9" 3 24'5" 22'3" 19'5"
10008162-97 50 247" 22'4" 19'6" 217" 25'1" 21'11" 22'4" 20'3" 179" 25'1" 22'9" 19'11"
1000S200-97 50 25'8" 23'4" 20'4" 28'10" 26'2" 22'10" 23'4" 212" 18'6" 26'2" 23'9" 20'9"
10008250-97 50 26'9" 24'3" 212" 30'0" 273" 23'10" 24'3" 22'1" 19'3" 27'3" 24'9" 21'8"
10005162-118 50 26'0" 23'8" 20'8" 29'3" 26'7" 232" 23'8" 21'6" 189" 26'7" 241" 211"
1000S200-118 50 27'3" 24'9" 21T 307" 279" 24'3" 24'9" 22'6" 197" 279" 25'3" 22'0"
10005250-118 50 28'4" 25'9" 22'6" 31'10" 28'11" 25'3" 25'9" 23'5" 20'5" 28'11" 26'3" 22'11"
"e" web stiffeners required at ends.
Web stiffeners required at interior supports for double span conditions.
See Table Notes on page 35.
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psf Dead 50 psf Live Load
L/360 Live Load Deflection L/480 Live Load Deflection
) Fy Single Span Double Span Single Span Double Span
Secte (ksi) o o ) .
Spacing (in) on center Spacing (in) on center Spacing (in) on center Spacing (in) on center
12 16 24 12 16 12 16 24 12 16 24

1200S162-54 50 22'10" 19'9% 16'1"% 22'5"% 18'9"% 21'4"% 19'4% 16'1"e 22'5"% 18'9"% 14'2%
1200S200-54 50 24' 4% 21'4% 17'5% 23'2% 19'3"% 22'3% 20'2" 17'5% 23'2" 19'3"% 14'6"%
1200S250-54 50 25'4% 22'1"% 18'0"% 23'5" 19'6" 23'1'e 21'0" 18'0"% 23'5"% 19'6" 14'8"
1200S162-68 50 25'6" 231" 19'2" 271" 23'6" 23'3" A 18'4" 25'11" 23'6" 19'2"
1200S200-68 50 26'6" 241" 20' 7" 29'2" 25'3" 242" 211" 19'1" 271 24'6"
12005250-68 50 217 25'0" 21'3"% 301" 25'9" 25'2" 22'10" 19'10" 28'1" 25'6"
12008162-97 50 28'8" 26'1" 22'9" 32'2" 29'3" 26'1" 23'8" 20'8" 29'3" 26'7"
1200S200-97 50 29'10" 27 23'8" 33'6" 30'5" 271 24'8" 21'6" 30'5" 278"
1200S250-97 50 310" 28'2" 24'7" 34'9" 37 28'2" 25'7" 22'4" 37 28'9"
1200S162-118 50 30'5" 27 242" 34'2" 31'0" 217 251" 21t 310" 28'2"
1200S200-118 50 31'8" 28'9" 25'2" 357" 32'4" 28'9" 26'2" 22'10" 32'4" 29'4"
1200S250-118 50 32'1" 29'11" 26'1" 36'11" 337" 29'11" 212" 23'9" 337" 30'6"
1200S300-118 50 340" 301" 270" 38'3" 34'9" 30'11" 28'1" 47" 34'9" 37
12005350-118 50 35'8" 32'5" 28'4" 40'1" 36'5" 32'5" 29'5" 25'9" 36'5" 331"
1400S162-54 50 24'1% 20'10% 17'0% 22'9% 18' 7" 24'0" 20'10" 17'0% 22'9" 18'7"%
1400S200-54 50 26'2"e 22'8"% 18'6" 23'4"% 19'0" 25'0"% 22'8" 18'6" 23'4"% 19'0"
1400S250-54 50 27'2% 23'7" 19'3"% 23'7" 19'2"% 13'11"% 25'11" 23'6" 19'3" 23'7" 19'2"%
1400S300-54 50 27'10" 241" 19'7" 23'9"% 19'3"% 26'9"e 24'1"e 19'7" 23'9"% 19'3"%
1400S350-54 50 31'2"% 27'1"% 19'7" 25'3" 20'3" 28'7" 25'11" 19'7" 25'3" 20'3"
1400S162-68 50 28'8" 241" 20'4"% 28'9" 241" 26'3" 23'9" 20'4"% 28'9" 24 11"
1400S200-68 50 29'11" 26'11" 22'0% 31" 26'10" 273" 249" 21'6" 30'5" 26'10"
1400S5250-68 50 31'0" 27 22'10% 3t 270" 28'4" 25'8" 22'4"% 37 270"
1400S300-68 50 32'0" 28'7" 23'4"% 32'4" 273" 29'3" 26'6" 23'0" 32'4" 273"
1400S350-68 50 331" 30'10" 26'1" 35'11" 301" 231" 30'10" 28'0" 24'6" 347 301"
1400S162-97 50 32'9" 29'8" 25'10" 36'7" 32'8" 26'8" 29'9" 210" 237" 33'4" 30'3"
1400S200-97 50 34'0" 30'10" 26'10" 38'0" 34'6" 28'7" 30'10" 28'1" 24'6" 34'8" 315"
1400S250-97 50 35'2" 311" 27'10" 39'5" 35'9" 29'7" 3t 29'0" 25'4" 35'11" 32'7"
1400S300-97 50 36'3" 33'0" 28'9" 40'8" 36'11" 33'0" 29'11" 26'2" 370" 33'8"
14008350-97 50 371" 34'6" 301" 42'7" 38'8" 34'6" 314" 27'4" 38'8" 35'2"
1400S162-118 50 34'9" 3T 21T 39'0" 35'5" 37 28'8" 25'1" 35'5" 32'2"
1400S200-118 50 36'1" 32'9" 28'8" 40'6" 36'10" 32'9" 29'9" 26'0" 36'10" 33'5"
1400S250-118 50 374" 33'n" 29'8" 411" 381" 33'4" 331" 30'10" 26'11" 381" 34'8"
1400S300-118 50 387" 35'1" 307" 434" 39'4" 34'4" 35'1" 27'10" 39'4" 35'9"
14005350-118 50 40'4" 36'8" 32'0" 45'4" 41'2" 36'0" 36'8" 29'1" 42" 37'5"
1600S162-68 50 30'2% 26'1" 21'4"% 30'2% 26'1"% 20'3"% 29'1"% 21'4"% 30'2" 26'1%
16005200-68 50 32'8% 28'4"% 23'2" 32'8" 27'5" 20' 11" 30'3"% 23'2" 32'8"% 27'5"%
1600S250-68 50 34'1'e 29'6" 24'1"% 33'0" 21'T"e 21'0" 31'4% 24 1'e 33'0"% 27'T"e
1600S300-68 50 35'1"% 30'4"% 24'9" 33'4"% 27'10" 21'2"% 32'4"% 24'9" 33'4"% 27'10"
1600S350-68 50 37'1'e 33'8" 27'9"% 36'1"e 29'10" 22'5" 33'10" 26'9" 36'1"e 29'10"
1600S162-97 50 36'6" 331" 28'2" 39'10" 34'6" 28'2" 334" 26'4" 372" 33'8"
1600S200-97 50 37'10" 344" 29'10" 42'3" 371 30'3" 34'6" 27'3" 387" 35'0"
1600S250-97 50 39'2" 35'6" 301" 43'9" 38'7" 316" 35'8" 28'2" 39'11" 36'2"
1600S300-97 50 40'4" 36'7" 31" 45'1" 39'7" 32 36'9" 29'1" 412" 374"
1600S350-97 50 42'2" 38'3" 33'4" 472" 42'9" 35'5" 38'5" 30'5" 43'0" 39'0"
1600S162-118 50 39'0" 35'6" 30'11" 43'9" 39'8" 32'10" 35'6" 28'2" 39'10" 36'2"
16005200-118 50 40'5" 36'9" 32'1" 45'5" a2 351" 36'9" 29'2" 4'3" 37'6"
1600S250-118 50 419" 37 332" 46'11" 42'7" 36'6" 37" 302" 42'7" 38'9"
1600S300-118 50 43'1" 39'1" 342" 48'4" 43'11" 376" 39'1" 310" 43 11" 39'11"
16005350-118 50 44'11" 40'10" 358" 50'6" 45'10" 40'0" 40'10" 32'5" 45'10" 4'8"

"e" web stiffeners required at ends.
Web stiffeners required at interior supports for double span conditions.

See Table Notes on page 35.
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f Dead Load al 5 psf Live Load

L/360 Live Load Deflection L/480 Live Load Deflection
Single Span Double Span Single Span Double Span
Section 7
(ksi) Spacing (in) on center Spacing (in) on center Spacing (in) on center Spacing (in) on center
12 16 24 12 16 24 12 16 12 16 24
6005162-33 33 6'9" 5'10"% 4'7% 5'9"% 4'8% 3'4% 6'9" 510" 5'9"% 4'8% 3'4%
6005200-33 33 7'2% 6'2" 47" 511" 4'9" 3'4'% 7'2% 6'2" 5'11"% 4'9"% 3'4%
600S162-43 33 8'4% 2% 510" 8'l'e 6'9"e 52" 8'4% 72 8'l'e 6'9"e 52"
600S200-43 33 8'7"e 7'5"% 6'1% 8'2" 6'10" 5'3"% 8'7" 7'5"% 8'2' 6'10" 5'3%
600S250-43 33 8'9% 7% 6'3"% 8'4"% 7'0% 5'4"% 8'9% 7% 8'4% 7'0% 5'4"%
600S162-54 50 10'0" 9'1" 7'10" u1 9'5" 4 9'1" 102" 9'3" 74"
600S200-54 50 10'6" 97 8'l% 2" 9'5" 4 97 109" 9'5" 74
600S250-54 50 1'0" 10'0" 8'3" u's" 9'8" 76" 10'0" 13" 9'8" 76"
600S162-68 50 10'9" 9'9" 8'6" 12'0" 101" 81" 9'9" 10'11" 911" 8'g"
600S200-68 50 1'3" 103" 81" 12'8" 1'6" 9'3" 10'3" 1'e" 10'5" 92"
600S250-68 50 110" 109" 9'5" 13'3" 1'5" 9'1" 109" 12'1" 101" 9'1"
6005162-97 50 nn 1010" 9'5" 13'4" 2'1" 107" 121" 1'o" 97"
600S200-97 50 12'6" 14" 91" 141" 12'9" 2 12'9" ' 102"
6005250-97 50 132" n'n" 105" 149" 13'5" 1'9" 13'5" 12'2" 10'8"
600S162-118 50 27 u's" 100" 141" 12'10" u'2 12'10" 1'8" 102"
600S200-118 50 13'3" 12'0" 10'6" 14'10" 13'6" 11'10" 13'6" 12'3" 109"
600S250-118 50 13'11" 12'8" 1" 15'8" 142" 12'5" 142" 12'1" 1'3"
8005162-33 33 6'9" 5'1% 3'5% 5'0"% 3'1l% 2'8"% 5'0"% 3'1l% 2'8%
800S200-33 33 5'1% 3'5% 51 3'1l"% 2'8"% 51 3'1l"% 2'8"%
8005162-43 33 8'l'e 6'7" 8'4'e 6'10" it 8'4" 6'10" &t
800S200-43 33 8'8"% 71l 9'0"% 7'4% 5'4"% 9'0"% 7'4% 5'4"%
8005250-43 33 8'1l'e 73"% 9'0"% 4% 5'4'% 9'0"% 4% 5'4%
800S162-54 50 10'10"% 8'10" 123" 104" 8'1" 12'3" 104" 81"
800S200-54 50 1'7% 9'5" 13'4" 12" 8'7"% 13'4" 2" 8'7"%
800S250-54 50 11'10" 9'8" 13'5" 13" 8'8" 13'5" 13" 8'8"e
8005162-68 50 12'4" 10 4% 14'g" 12'g" 101" 13'10" 27 101"
800S200-68 50 12'1" 1'3% 15'11" 140" '3 14'5" 132" '3
8005250-68 50 13'5" 11'4"% 16'0" 13'10" u'o" 151" 139" u'o"
8005162-97 50 13'8" ' 16'11" 154" 12'8" 15'4" 131" 122"
8005200-97 50 144 12'6" ie" 16'1" 41 16'1" @7 12'9"
8005250-97 50 15'0" 131" 18'6" 16' 10" 14'8" 16' 10" 15'3" 13'4"
8005162-118 50 14'5" 12'7 17" 10" 16'3" 142" 16'3" 149" 12'1"
8005200-118 50 15'2" 13'3" 18'9" 10" 411" 10" 15'6" 13'6"
8005250-118 50 15'10" 13'10" 197" 17'10" 157" 17'10" 16'2" 14'2"
1000S162-43 33 8'1l" 6'0" 8'le 6'5"% 46" 8'le 6'5" 4'6"
1000S200-43 33 8'1l'e 6'0" 8'3"% 6'6" 47 8'3"% 6'6" 47
1000S250-43 33 8'1l'e 6'0" 8'5"% 6'7" 47 8'5"% 6'7" 47
1000S162-54 50 12'0% 9'10"% 12'10" 107" 7" 9'10"% 12'10" 107" 7"
1000S200-54 50 12'11% 10" 6" 133" 10" 10" 8'0"% 10' 6" 13'3" 10" 10" 8'0"%
1000S250-54 50 10'10"% 13'8" 12" 8'2" 10'10" 13'8" 2" 8'2"
1000S162-68 50 n'7e 16'5" 142" u'2 1n'7e 16'5" 42" u'2
1000S200-68 50 12'5% e" 14'10" u's" 12'2"% 173" 14'10" u's"
1000S250-68 50 12'9% 18'0" 157" 12'9% 18'0" 157" 12'4%
1000S162-97 50 144" 204" 18'2" 131" 18'6" 16'9" 14'8"
1000S200-97 50 15'0" 213" 19'3" 13'8" 19'3" 176" 15'4"
10008250-97 50 15'8" 22'1" 201" 142" 201" 18'3" 5"
1000S162-118 50 15'3" 21'6" 197 13'10" 197 9" 15'6"
1000S200-118 50 151" 22'6" 20'5" 14'5" 20'5" 87" 16'3"
1000S250-118 50 16'7" 23'5" 21'4" 18'7" 73" 15'1" 21'4" 19'4" 16'11"

"e" web stiffeners required at ends.
Web stiffeners required at interior supports for double span conditions.

See Table Notes on page 35
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~ Holdowns & Tension Ties

SIHDS & SIHDB Holdowns

The S/HD series of holdowns is designed for installation with either
screws or bolts into the studs or column. The S/HDS series installs with
#14 screws and has been designed to utilize fewer fasteners to reduce
installation time. The S/HDB series is ideal for bolt-on applications where
the cold-formed stud manufacturer can pre-punch the bolt holes
MATERIAL: See table
FINISH: Simpson Strong-Tie gray paint. Hot-dip galvanized is available;

see Corrosion-Information, page 12-13.

INSTALLATION: « Use all specified fasteners; some models have extra
fastener holes. See General Notes.

 Anchor bolt washer is not required.

]

2—!1_4snrawsi A ta

NTIIFE onl
for slotted studs.
Slotted stud |
design by
Designer.

8/HD158
(S/HDBS and
S/HD108S similar)

e e e el

Nota | [}
bolt hole | |

1

= Standard washers are required on stud bolt nuts for model S/HDB.

2% SHD0S
1 | 2% SHDEs

{I%‘S{HNES

= Thin wall socket (0D=2" maximum) is required for S/HD15 to
tighten the 1" anchor bolt.

= Stud bolts - use A307. —

= Boundary members (back-to-back studs) design shall be &
by Designer.

* 8/HDS and S/HDB holdowns can be
welded per Designer's recommendation
and specification. To tie back-to-back
stud members together, the Designer
must determine the fasteners required
to hind members to act as one unit.
Welders and welding procedures shall
be qualified as specified in AWS D1.3.
Welded cannections used for cold-formed
steel structural members in which the
thickness of the thinnest connected
part is 0.18 inch or less shall
comply to 2001 AISI NAS
Specification Section E2.

CODE: See page 8 for
Code Listing Key Chart.

Sal[ UoISUaL § SUMOP|OH

Typical S/HD108
| Dietrich Stud
Application
| Conlact Simpson
| Strong-Tie.

Typical
S/HD10S
back-to-
back stud
Installation

Typical S/HD10B
PACO Column
Installation
Contact Simpson
Strong-Tie.

BB Available with additional corrosion profestion. Check with Simpson Strong-Tie.

| Fasteners | ASD LRFD
| Mogel | b | Found. S? Msmbs?lrl?inkness Deflection at | Belleclic . Nominal Code Ref
. 5 e :
. nli:n':z:;r‘ Faslam:rsi mil (ga)* Tension Load ASD Load® | jl‘epiun Load LRFD Load® Tension Load
; 2-33 (2-20qa) 7335 —0.120 11715 0.204 13720
- ) 2.43 (2-18ga) 8750 0.086 13875 0.146 21435
BB SHD8S | 11 | 17 -A e g 8855 0.106 14145 0162 21700
Steel Fixture 10840 0.0: 7335 0.072 32525
2-33 (2-200a) 7400 01 1815 0.192 13835
s ; 2-43 (2-18ga) | 11120 01 7755 012 20795
= B SHDI0S |13k % | 241 o) 12220 0.08 9520 044 29940
Z Steel Fixture 12375 0,043 9820 0.06 33535
= 2-43 (2-180a) 12110 0.08 19340 0.164 20645
= BB SHDSS | 17 1| 30-#14 | 2-54(2-1608) 13500 0110 21565 | 0.130 33075
E ) Steel Fixture 15810 0.043 25320 0.065 42845 o
2 2.33 (2-20ga) 3895 0.081 5620 144 8645 |
£ 2.43 (2-180a) 5345 098 7710 146 11865
§ B SHDSB | 11| A | 2-%Dia oy oo i6g) 8950 082 14280 14 20310 |
Steel Fixture 9080 069 14545 0.104 22975
| 2-33 (2-20ga) 5840 0.070 8430 0.124 12970 |
| ' [ 243 (2-180a) 8015 0.087 11565 0.120 17795
BB| SHD10B 13| % | 3-%Dia 550 5 16qa) 12090 0125 19720 0230 28050
Steel Fixture 15635 0102 24355 0.123 35495
[ 2-43 (2-18ga) 10690 0118 5425 0179 22165
B sroise | 17| 1 |4-%Dia| 254 (2-160a) 16020 0.090 55 0.121 36360
| Steel Fixture 18690 0.104 9825 0.139 42425

@

Deflection at ASD and LRFD Loads includes fastener slip, holdown
elongation and anchor bolt elongation (L=4°).

Nominal Tension Load is based on the average ultimate (peak) load
from tests. AISI Lateral Design standard requires holdown to have

nominal strength to resist lesser of amplified seismic load or what

the system can deliver.

. Designer shall specify the foundation anchor material type, length,
embedment and configuration, Tabulated loads may exceed anchor
bolt ASTM A36 or A307 tension capacities.

See pages 26-30 for anchor bolt options.

. See page 21 for anchor bolt retrofit options.

. Stud design by Specifier. Tabulated loads are based on a minimum
studs thickness for fastener connection.

" self-drilling screws can be substituted for #14.

FAEYS)
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PHSS Screw

= Yellow-zinc coating
= Curved collation

nibs for easy
countersinking

#3 square drive

~ (Driver bit in each
box; replacement bit
model BIT3S)

Fine threads

Pilot point
Yellow-zinc coating

* Curved collation

* 0.315" head diameter
- meets AlS| lateral

 gesign standard

andards:
C1513 compliant

ipson Strong-Tie® Fastening Systems

QUIK DRIVE® - Collated Screws

Common Application: Wood to wood

FEATURES:
= Pan head Length Shank Carton PRO PRO
B crive (in) | Size | ouantity |  ModelNe. 250 | 3008

(Driver bit in each box; it )

replacement bit model BIT2S) 2 . #8 2000 PHSS2S i v
= Twin threads ) T

2% #8 1500 PHSS2128 V| v

= Sharp point !

maximum thickness: 54 mils/16 ga.; #10 — maximum thickness: 97 mils/12 ga.)

Threads
Length | Shank | Point Carton PRO | PRO | PRO | PRO
fin) | Size | Size | P | quamity| ModelNo- 200 | 2008 | 250 | 3008
15 | #8 2 18 2000 | PPSD1151680818 | v | v' | v | ¥
1% | #10 3 16 | 2000 PPSD13451016 v E e
3 #10 3 16 1000 PPSD3$1016 | | v
Allowable Withdrawal Loads in Steel Connections (Ibs)
' Steel Thickness: mil (ga)
| Load
Model No. Size : Description 27 33 R 43 54 .
| : (22) (20) (18) (16)
ASD 56 69 89 162
PPSD11516 #s;n's«s'i LRFD 84 104 134 243
| Nominal Strengtn | 169 | 206 | 270 485

1. The tabulated values are based on calculations with Section E4 of the AISI $100-07.

2, Values are based on cold-formed steel (CFS) members with a minimum yield strength,
Fy of 33 ksi and minimum tensile strength, Fy of 45 ksi for 43 mil (18 ga) to 27 mil (22 ga), and
aminimum yleld strength, Fy of 50 ksi and minimum tensile strength, Fy of 65 ksi for 54 mils (16 ga).

3. For design purposes, steel sheet thicknesses are 0.0283" for 27 mil (22 ga), 0.0346" for 33 mil (20 ga),
0.0451 for 43 mil (18 ga), and 0.0566" for 54 mil (16 ga). The actual sheet thickness shall not be
less than 95% of these design thickness as specified in AISI/COFS/GP 2001 Section AS.1.

4. A minimum of three éxposed screw threads are required to achieve loads in table.

5, See page 183 for information on screw strength.

isformation on corrosion, materials and coatings, see pages 10-13.

167

95%

U.S. D.O.E. Solar Decathlon 2013

Published 8/22/2013
Page - 124



Nl
NS Yy
—~/ASUNM =

Raising Home Design

ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)

The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Crews

(cont.)

Shear Strength (Rn) for Shear Walls (Seismic) (Ibs/ft)

= 1. Nominal strength shall be multiplied by the resistiance factor (¢ = 0.6, LRFD)
il Designation to determine design strength or divided by the safety factor (Q = 2.5, ASD)
Max. | Fastener Spacing at Panel Edges® Thicl?nes 556 to determine allowable strength. .
Aspect (in.) of Stud, Track | 2 Serews in the field of the panel shall be installed 12 (305 mm) on center (0.C.)
Ratio | — and Blockin g unless otherwise shown. )
(h/w) 6 Il 3 2 o 3, Shear wall height to width aspect ratio (hiw) greater than 2:1, but not
5 (mils) exceeding 4:1, shall be permitted provided the nominal strength values are
iplied by 2w/h.
- 43 7 4. Wall studs and track shall be of ASTM A1003 Stuctural Grade 33 (Grade 230}
9% 5"”{31_-p1m zt 80 990 ¥ B 33o0rd3 TypsAHusSeel for with aG i 1 i . of 33 and 43 mils,
A b ; | i and A1003 Structural Grade 50 (Grade 340) Type H steel for members with
ong side 21 890 | 1330 | 1775 | 2190 430r54 a designation thickness equal to or greater than 54 mils,
i — 5. Forwood structural panel sheated shear walls, tabulated Rn values
| 213 700 915 . . 33 applicable for short-term load duration (seismic foad's). For other in-plane
i 74" 0SB lateral Inarlé oLnormal or permanent load dzratinn as dleﬂnecll by the )
5 D .43 AF&PA NDS, the values in the table for wood structural panel sheathe
. oneside a1 825 | 1235 | 1545 | 2060 430r54 shear walls shall be multiplisd by 0.63 {normal) or 0.56 (permanent)
— . All sheathing edges shall be attached to framing or 1%" width 33 mil blocking.
21 940 1410 1760 | 2350 54 7. Maximum stud spacing 24' o.c.
| 8. Table based on Table C2.1-3 AISI Standard “North American Standard for

Cold-Form Steel Framing-Lateral Design 2007 Edition with Supplement
No. 1 and Commentary”.
9, See General Load Table on page 183 for screw strength.

Nominal Shear Strength (Rn) for Shear Walls (Wind) (Ibs/ft)

[ ;i i Fastener Spacing at Panel Edges? (in.
| Assembly Description Max. "‘[‘n',’,\'v']‘l Ratio - pACg gest (in.) J
i 6 4 3 2 |
'%4," Struct. 1 Sheathing (4-ply), one side 21 1065 . . .
s rated sheathing (OSB), one side | 21 910 1025% 1425° 1825°

1. Nominal strength shall be multiplied by the resistance factor (¢ = 0.65, LRFD)
to determine design strength or divided by the safety factor (2= 2.0,ASD)
to determine allowable strength.

2. Screws in the field of the panel shall be installed 12 inches (305 mm)
on center (0.¢.).

3 Shear wall height to width aspect ratio (h/w) greater than 2:1, but not
exceeding 4:1, shall be permitted provided the nominal strength values
are multiplied by 2w/h.

5. For wood structural panel sheathed shear walls, tabulated Rn values applicable

for short-term load duration (wind loads). For other in-plane lateral loads of normal or
parmanént load duration as defined by the AF&PA NDS, the values in the table above for wood
structural panel sheathed shearwalls shall be multiplied by 0.63 (normal) or 0.56 (permanent).

6. Maximum stud spacing 24" 0.c.

7. Stud, track and blocking (1f applicable) shall be a minimum of 33 mils.

8. All sheathing edges shall be attached to framing or 13" width 33 mill blocking.

9. Table based on Table C2.1-1 AISI Standard “North American Standard for Cold-Form Steel
Framing-Lateral Design 2007 Edition with Supplement No. 1 and Commentary”.

10. See General Load Table on page 183 for screw strength.

Nominal Shear Strength (Rn) for Diaphragms with Wood Sheathing® (Ibs/ft) ) s fs
: Blocked Unblocked g g
Screw Spacing at Diaphragm Boundary Edges Screws Spaced Maximum of 6" on § =
| Membrane Thickness and All Conti Panel Edges (in.) All Supported Edges ) 5
| Material (in) 6 o e P P ) Load Perpendicular to Dy H
1 Screw Sp at All Other Panel Edges (in.) ked Edges and Configurations ERE
‘ 6 ] 4 3 Continuous Panel Joinls o ] =
‘ % 768 1022 1660 2045 685 510 q &
Structural 1 Yo 768 1127 1800 2255 755 565 'é z
| Wha 925 1232 1970 2465 825 615 8 §
| oD C.C and ot ol ¥ 690 920 1470 1840 615 460 = é
[t e anC 0ler ey % 760 1015 1620 2030 680 505 =
ood structural panels® 2
L ¥ o % 832 1110 1770 2215 740 555 J

1. Framing members shall have a designated thickness between 33-54 mils.

2. Wood structural panels shall canform to DOC PS-1and PS-2.

3. For wood structural panel sheathed diaphragms, tabulated Rn values shall be
applicable for short-term load duration (wind or seismic loads). For other in-plane
Jateral loads of normal or permanent load duration as defined by the AF&PANDS,
the values in the the table above for wood structural panel sheathed diaphragms
shall be multiplied by 0.75 (normai) or 0.67 (permanentl

4. Nominal strength shall be multiplied by the resistance factor {b=080,

LRFD Seismic, ¢ = 0.65, LRFD Wing) or divided by the safety factor
(€2 = 2.5 ASD Seismic, €2 = 2,0 ASD Wind) to determine allowable strength.

5. Length to width ratio of blocked wood diaphragms shall not exceed 4:1

and 3:1 for unblocking diaphragms.

168

6. Screws installed in the field of the panel shall be spaced ata maximum of 12" on center (0.c.)
7. Shear values are permitted for use in seismic design where the seismic reponse modification
factor, R, taken to or less than 3.
8. Where diaphragms are blocked, all panel edges must be attached to framing or blocking
Blocking shall be a minimum thickness of 33 mils with a minimum width of 13",
9. Maximum joist spacing 24" 0.¢.
10, Table based on Table 02.1 AISI Standard “North American Standard for Cold-Form
Steel Framing-Lateral Design 2007 Edition with Supplement No. 1and Commentary”.
11. Screws installed in the field of the panel shall be installed at 12" 0.c.
12. For open-front structures, see AISI standard for additional information.
13. See page 183 for information on screw strength.
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Simpson Strong-Tie® hurricane ties provide a positive connection
een truss/rafter and the wall of the structure to resist wind and
ic forces. New additions to the line provide even more options.

= H10AR — The heavy-duty design of the H10A available

with a 2" wide throat to accommodate rough lumber
= H10A-2 - The H10A design with a 3" throat for double
2x members

in stainless steel.
TERIAL: See table.
SH: Galvanized, H7Z and H11Z—ZMAX® goating. Some
models available in stainless steel or ZMAX; see Corrosion
Information, page 14-15 or visit www.strongtie.com.

(H10ASS similar)

= H2ASS, H2.5ASS and H10ASS - Popular ties now available

StrongTie
®

INSTALLATION: = Use all specified fasteners. See General Notes.

« H1 can be installed with flanges facing inward
(reverse of H1 installation drawing; number 1).

« H2,5T, H3, H4, H5 and HB ties are shipped in equal quantities of
right and left versions (right versions shown).

« Hurricane ties do not replace solid blocking.

« When installing ties on plated trusses (on the side opposite the truss
plate) do not fasten through the truss plate from behind. This can
force the truss plate off of the truss and compromise truss performance.

« H10A optional nailing to connect shear blocking, use 8d nails.

Slots allow maximum field bending up to a pitch of 6:12, use H10A
sloped loads for field bent installation

§
1
=
]
H14
Profile
181
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 Straps & Ties

H/TSP Seismic & Hurricane Ties

- These products are available with additional corrosion protection. Additional products on
this page may also be available with this option, check with Simpson Strong-Tie for details.

ElE
:

' These products are approved for instalfation with the Strong-Drive SD
Structural-Gonnector screw. See page 27 for more information.

H3 Installation
(Nails into upper top plate)

H4 Installation
182 (Nails into upper top plate)

H5 Installation
(Nails into both tap plates)

Modl Fasteners DF/SP Allowabls Loads | Uplit with SPF/HF Loads Uplift with Cod
l?n o Ga | ToRaflers/ ToPlates | To Studs Uplift Lateral (160) | 8dx1% Nails | Uplift | Lateral (160) | 8dx1'z Nails Hoefe
1 Truss (160) Fy F2 (160) (160) | Fy F2 (160) 3
BV [18] 6-8dxi% 4-8d — ] 585 485 165 | 485 400 | 415 | 140 | 370 | H7.L6.Fi6
H2A 18 | 5-8dx1% 2-8dx1% |5-Bdx1% | 575 130 55 = 495 | 130 55 — IP1, L18, F25 é
B | H2ASS 18] 5-558D 2-558D | 5-558D | 400 130 55 400 345 | 130 55 345 170
B "H258 18 5-8d 5-8d — 600 | 110 Mne [ 575 | 53 | 110 110 495 117, F16
B | H25A55 18| 5-558d 5-558d - 440 75 70 365 380 | 75 70 310 170
A H2.5T 18 5-8d 5-8d — | 545 135 145 425 545 135 145 425 IP1, L18, F25
| JNE 18 4-8d 4-8d - 458 125 160 415 320 105 140 290
B 1 20 4-8d 4-8d — 360 165 160 360 235 140 135 235 17, L6, F16
Bt 18 4-8d | 4-8d -_ 455 115 200 455 265 100 | 170 | 265
B 1 16 — 8-8d | 8-8d 950 — — — 820 - | = - 7. F16
| JNA 16 4-8d | 2-8dxi¥% | 8-8d 985 400 — = 845 345 | — | = ’
| 340 18] 5-100x1% | 510dxd% | — 745 75 — | 830 565 75 — 510 L10. F26
I | H10A Sloped | 18 | 9-10dx1% | 9-10dx1% | — 855 | 590 285 = 760 505 285 =
H104 181 910dx1% | 9-10dx1ie | — 1140° | 590 285 =5 1015 505 285 | = 117, L18, F25
| H10ASS 18] 9-SSN10 | 8-SSN10 — 970 565 170 = 835 485 170 | — 170
H10AR 18] 9-10dx1% | 9-10dx1% — 1050 490 - EHb 905 | 420 285 -
H108%° 18| 8-8dx1% 8-8dx1%™ | B8-8d 1010 660 215 550 870 570 185 475 IP1, L18, F25
H10A-2 18] 9-10dx1% | 9-10dx1% — 1245 815 260 = 1070 700 225 = F25 4
B [ Hi02 18 6-10d 6-10d — 760 455 395 — | 655 390 340 = 117, F16
B Hiz 18| B-16dx2% | 6-16dx2% — 830 525 760 — 7135 450 655 | - 170
1]12-8dx1% | 13-8d — 1350° | 515 265 = | 1050 480 245 - |
s i 2|12-8dx1% | 15-8d - 1350° | 515 265 = | 1050 480 245 = IP1, L18, F25
5P 1% 9-10dx1% | B-10dx1% — 740 310 190 = 635 265 160 — Fo6 H1
9-10dx1% 6-10d - 890 310 190 — 765 265 160 — Us
1. Loads have been increased for wind or eartnqluake \oadmg with no For uplift Continuous Load Path, connections in the same area (1.e. truss to plate connector pit
further increase allowed: reduce where other loads gove and plate to stud connector) must be on the same side of the wall. i
2. Allowable loads are for one anchor. A minimum mflerthlckness of 234" 7. Southern Pine allowable uplift loads for H10A = 1340 Ibs. and for the H14 = 1465 lbs.
must be used when framing anchors are used on each side of the joist and 8. Refer to Simpson Strong-Tie® technical bulletin T-HTIEBEARING for allowable bearing c
on the same side of the plate rexe rmn connectors instalied such that enhancemen loads.
nails on opDD site side don't inte g. an have the stud offset a maximum ol 1" from rafter (center fo center) for a reduced 1.
3. Allowanle FfSPuleIl load for stud to bottom plate installation (see detall ’fllfl of 390 Ibs. (OF/SP) and 765 Ibs. (SPF 2.
15)is 390 Ibs. ): 265 Ibs. (H2.5AS8); 360 Ibs. (H4) and 310 1bs. (H8).  10. H10S nails to plates are optional for uplift but required for lateral loads. 3
For SFFJHF values multlp\ these values by 0.86. 11. Some lpad values for the stainless-steel connectors shown here are lower than those for 4
4. Allowable loads in the Fy direction are not intended to replace diaphragm the carbon-steel versions. Ongoing test programs have shown this o also be the case with 8
boundry members or cross grain bending of the truss or rafter members. otrler slam\ess steel connectors in the product line that are installed with nails. Visit
5. When cross-grain bending or cross-grain tension cannot be avoided in the ronglie.com/corrosion tor updated information. 5.
members, mechanical reinforcement to resist such 1DFCES may be considered. 12.“.‘"[51 16“2‘/2 0.162" dia. x 214" long, 10d = 0,148 dia. ‘g B
6. Hurricane Ties are shown on he outside of the wall for clarity and assume 100x1% = 0.148" dia x 1% long, 8d = 0.131" dia. x 214" [ong 85x1 ¥ =0.131"dia. x 14" long. ]
aminimum pverhang of 3%2". Installation on the inside of the wall is See %a{ge 22-23 for other nail sizes and information.
acceplable (see General Instructions for the Installer nates u on page 17). 13. SCREWS: Strong-Drive® S0 #9x1%%" (model SD9112) = 0.131" dia. x 1%" long (for the
models marked with the orange flag only). Full table loads apply.
8
o3
§
H2.5A Installation H2.5T Installation 7.
(Nails into both top plates) (Nails into both top plates)

Use a minimum
of two B4 nails i
his side of tuss ——4 v
(total four 8d M
nails into !
Installation
(see footnote 3) o

= Two £ nails
Into plates.

Eight 83
malls inkop
shuds

H6 Stud
to Top Plate
Installation

H6 Stud to Band

@ H7Z Installation
Joist Installation
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LT P4l |.T P 5/A34/ A35 Framing Angles & Plates

The larger LTP5 spans subfloor at the top of the blocking
o rim joist. The embossments enhance performance.

The LTP4 Lateral Tie Plate transfers shear forces for top
plate-to-rim joist or blocking connections. Nail holes are
spaced to prevent wood splitting for single and double top
plate applications. May be installed over plywood sheathing.

The A35 anchor’s exclusive bending slot allows instant,
accurate field bends for all two- and three-way ties. Balanced,
completely reversible design permits the A35 to secure a
great variety of connections.

MATERIAL: LTP4/LTP5-20 gauge; all others—18 gauge
FINISH: Galvanized. Some products available in stainless steel
or ZMAX® coating; see Corrosion Information, page 14-15.
INSTALLATION: » Use all specified fasteners. See General Notes.
+ A35-Bend one time only.
CODES: See page 13 for Code Reference Key Chart,

These products are available with additional corrosion protection.
Additional products on this page may also be available with this
aption, check with Simpsen Strong-Tie for details.

' These products are approved for instaliation with the Strong-Drive
SD Structural-Connector screw. See page 27 for more information.

Straps &

The RBC
and transfer !
The locator &
can be used
pitches from
MATERIAL: ¢
INSTALLATII

- Joists to Plate Model
[ DF/SP | SPF/HF with A Leg Inside with B Leg Outside No. G
Model| Typeof |poon rs! i | AllowableLoads | AflowableLoads | Code
No. |Connectian|'*'*"*"* | of Lod | Fioor | Roof | 1) | Floor | Roof | oo Ref.
: 100} | (125) | 89| (10o) | (125 |50 | ‘
Fi 395 | 485 | 515 | 340 | 415 | 445
A34 1] 8-8dx1¥:
o m "% 5| 305 | 455 | 455 | 340 | 390 | 390
A,E | 295 [ 365 | 395 | 255 | 316 | 340
1% T 1 i —
@ | e81% 510 [ 210 | 210 | 180 | 180 | 10 | P,
ne |2 365 | aa0 | 255 | 315 85 | %
B 135 [ |128dxt%4| Cp | 295 [ 365 | 370 | 255 | 315 | 320 | F13
D | 230 | 230 | 230 | 200 | 200 | 200
L Fi 595 | 695 | 695 | 510 | 600 | 600
7] | 12-80x1) L
@ 8% | 595 | 670 | 670 | 510 | 575 | 875
G 515 | 645 | 670 | 445 | 555 | 575 | |14
(5] -Bdx1 T 1 y
W uPa| (5] 1BEKE s e | 445 | 565 | 616 | L6.FI3
G | 565 | 620 [ 620 | 505 | 535 | 535 | 1Py
liLes | | -Bdx1% T T T y
g |LTPs| (&) | B e | 5as | 45 | 470 | 470 | 470 | L18.F25)
-1 1. Allowable loads are for one anchor. When anchars are installed on each side of the joist,
g the minimum joist thickness is 3",
2, Some illustrations show connections that could cause cross-grain tension or bending
% of the wood during loading if not reinforced sufficiently. In this case, mechanical
reinforcement should be considered.
3. LTP4 can be installed over %" wood structural panel sheathing with 8dx1% nails
and achieve 0.72 of the listed load, or aver %" and achieve 0.64 of the listed load.
8d commons will achieve 100% load.
4, The LTPS may be installed over wood structural panel sheathing up to %" thick
using 8dx1% nails with no reduction in load.
5. Connectors are required on both sides to achieve F2 loads in both directions
6. NAILS: 8dx1% = 0131 dia. x 134 long.
See page 22-23 for other nail sizes and information.
R et et LTP4 attaching
o g Top Plates to
<]
e " . 'ﬂ
Chimney Framing LTP4 Installed over i Joist - 0 |
:"“““l g:“"::.’:l 5] LIPS Installed over Wood |
190 anel Shealting Structural Panel Sheathing
95% -
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Detailed Water Budget
WATER USE
Hot Water Draws 15
Water Vaporization 3.6 0.6 6
Dishwasher 50 10 5 Assume 10 gal. per cycle, high estimate
Assume 20 gal. per cycle, in the high range of washing
Clothes Washer 160 20 8 machines
Vegetation 150 50 3 50 gallons per week for all landscape, 3 weeks
Fire Protection 344 344 1 Based on 35 gpm at 40 psi for ten minutes
Thermal Storage Tank 110 110 1 110 gallons of water for filling thermal storage tank
Testing 115 115 1 Includes test hot water draw
Initial Systems Fill 100 100 1 For chiller reservoirs for cooling/heating loops
Filling supply and return lines of TSU/FCU/chiller
TSU/FCU hydronic loop 10 10 1 hydronic loop
Hydronic piping, Filling supply, return, and manifold piping of radiant
radiant 9 9 1 ceiling system
Radiant Ceiling 4 4 1 Filling capillary tubes of radiant ceiling
Safety Factor 130.16

WATERREQURED | 143176 Jgalons | |

NOTE:

WATER BUDGET BASED ON KNOWN FACTORS, ESTIMATES FOR UNKNOWN QUANTITIES, ASSUMPTIONS STATED WHERE
APPLICABLE
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Summary of Unlisted Electrical Components

ALL ELECTRICAL COMPONENTS CARRY AN APPROVED TESTING AGENCY’S LISTING PER SECTION 6-7 OF THE SOLAR
DECATHLON 2013 BUILDING CODE.
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Target Client Characteristics and Requirements
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Characteristic or Requirement

Example

Location of permanent site

Phoenix, AZ

Housing type

Suburban house

# of occupants

Client demographic

Older, retired couple

Client annual income

$60,000

# of bedrooms

1
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Summary of Reconfigurable Features

GENERAL SHEET NOTES

REFERENCE KEYNOTES

T e

e
mmm

SHEET KEYNOTES

_ f._.?) FUBNITURE LAYOUT OFFICE @ FUBRNITURE LAYOUT BEDROOMLIVING @ FUBRNITURE LAYOUT FLEX SPACE
\3 )=~ e =

@\ FURNITURE LAYOUT BEDROOM OPTION 2 @ FURNITURE LAYOUT BEDROOM
5 )= 4

 —

e —

T E T 3 T ] T x T

PLEASE REFERENCE SHEET A-603

WALK THROUGH NARRATIVE:

Upon entering shade juries will observe the flex room configured according to drawing C5 on sheet A-603. The juries will
continue on into the kitchen and progress into the bedroom where the furniture will be displayed according to drawings
A2 and A4 of sheet A-603. Following a walk through the bathroom the juries will re-enter the flex space to find it in the
configuration found in C3 of sheet a-603, team aSUNm will then demonstrate the reconfiguration of the furniture by
transitioning to the layout of drawing C1 of sheet a-603 and drawings C2 and C4 of sheet A-604. The juries will then
proceed with the remainder of the tour.
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1 H 1 . 1 . 1 . (|

GENERAL SHEET NOTES

T

REFERENCE KEYNOTES

SHEET KEYNOTES

- (5‘\ FUBNITURE LAYOUT INDOOR MOVIE NIGHT (T\ FUBRNITURE LAYOUT OUTDOOR MOVIE NIGHT o

PLEASE REFERENCE SHEET A-604

WALK THROUGH NARRATIVE:

Upon entering shade juries will observe the flex room configured according to drawing C5 on sheet A-603. The juries will
continue on into the kitchen and progress into the bedroom where the furniture will be displayed according to drawings
A2 and A4 of sheet A-603. Following a walk through the bathroom the juries will re-enter the flex space to find it in the
configuration found in C3 of sheet a-603, team aSUNm will then demonstrate the reconfiguration of the furniture by
transitioning to the layout of drawing C1 of sheet a-603 and drawings C2 and C4 of sheet A-604. The juries will then
proceed with the remainder of the tour.
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Interconnection Application Form

Arizona State University & University of New Mexico — Lot Number 117
PV Systems

DISCLAIMERS:

[1] PV panel information below is tentative and will be finalized when a formal agreement with a PV vendor will be
reached.

[2] Number of PV panels specified in the table below is the actual target number to be used. The drawings will be
updated to reflect the correct and final PV module count after a formal agreement with a PV module vendor is reached.

Module Manufacturer Short Description of Array DC Rating of Array
(sum of the DC ratings)

SolarWorld SW 245 mono Mono-crystalline, 36 modules total (9 modules connected in 8820 W, STC conditions

black series, 2 strings in parallel per inverter. Two 5kW inverters

total)

Total DC power of all arrays is 8.82 kW (in tenths)

INVERTERS

Inverter Model Number Voltage Rating (kVA or KW) Quantity

Manufacturer

Power One PVI 5000 240V AC 5kW 2

Total AC power of all invertersis __ 10 kVA or kW (in whole numbers)

REQUIRED INFORMATION

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)

Location
One-Line Electrical Schematic E601
Three-Line Electrical Schematic E602
PV and Wire Size Calculations E603

Calculations of service/feeder net computed load and neutral load (NEC 220) | E604, E605

Plan view of the lot showing the house, decks, ramps, tour paths, the service | E106
point, and the distribution panel or load center
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Energy Analysis Results and Discussion

INTRODUCTION

One of the intended goals of SHADE's design and construction is to implement technologies and building approaches
that result in a residence with a lower energy demand than a conventionally constructed house. This kind of design
approach, coupled with the PV array to generate electricity will result in a net-zero residence. The final decisions about
which technologies, materials, and methods used were reached based on the combined considerations of energy
efficiency, demand reduction, affordability, availability to Team ASUNM based on purchase price and sponsorship,
applicability for current and future markets, and innovation. This last criterion was given large weight since the design
and construction of SHADE represents an opportunity to experiment with systems and approaches that are not yet
widely adopted, but may become so if adequate demonstration can be made of their efficacy.

SHADE is designed for the Phoenix climate, which is characterized by high average air temperatures year-round, very
high summer temperatures, low relative humidity, and high insolation. Major constraints on the design include finding a
balance between affordable construction, low energy demands for cooling and heating, and appropriate use of daylight
for tasks and ambiance.

The purpose of this report is to present the analyses that informed the design and implementation of SHADE. These
have included parametric analyses of envelope components and constructions, orientation and geometrical studies, and
simulations of energy generation and use. A brief overview is given of some of the tools used for these energy analyses.
A general description is then given of the house geometry, construction, and systems. This is followed by an overview of
some of the results that informed the design process, especially related to structural and envelope choices. The results
of simulations of the effects of natural ventilation, the freezing of the thermal storage unit, and the expected PV
electricity production are presented. The quantitative contributions of some final construction choices to SHADE’s
energy use are shown. Finally, a summary of the expected annual energy consumption of SHADE is given.

METHODS AND TOOLS

A variety of software application and analysis tools have been used at various points throughout the design and
construction process of SHADE. Some of these are briefly described below.

eQuest: This application is available as a free download from the US Department of Energy. It is a valuable tool for
quickly and easily estimating cooling and heating loads, as well as evaluating the effects of changing envelope
parameters such as size and placement of windows, and R-values of walls. However, eQuest does not currently easily
incorporate radiant cooling into its simulations.
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Homer: This is a modeling software that can be used to model an entire home’s loads including basic electrical loads
and PV generation along with other loads such as wind and battery storage loads. For this analysis, Homer was used to
model SHADE’s PV production in both Irvine for the competition and Phoenix for the remaining life of the home on an
hourly basis. Homer can account for the weather and temperature for different geographical areas, as well as design
constraints such as the size of the PV system and the angle of the PV array.

MATLAB: MATLAB is a numerical computing environment with many capabilities. It was used in this context to simulate
the freezing of the thermal storage unit with varying inlet temperatures and flow rates.

PVWatts: PVWatts is a modeling software that uses data from NREL to give a monthly estimated PV output based on
geographical location, and design constraints on a PV system such as size of the PV system and the tilt angle. PVWatts is
widely used by PV professionals to estimate the output of a PV system for their customers and will model production on
a monthly basis. Results from PVWatts were compared with and used alongside those from Homer.

Spreadsheet software: Calculation spreadsheets were created in both Microsoft Excel and Open Office Calculation to
quickly evaluate many aspects of energy analysis, from cooling load calculations to PV array sizing, to analysis of
experimental data. Calculation spreadsheets have the advantage of being easy to learn and understand while also
remaining capable of analyzing large data sets and carrying out some complicated calculations.

TRNSYS: TRNSYS is a building energy modeling application capable of evaluating transient effects. It offers a great degree
of user control, and can evaluate highly complex building systems. While this software is capable of carrying out complex
analyses, learning to use its full capabilities is also complex. Team ASUNM has used the basic features of TRNSYS to
evaluate the contribution of building envelope elements and shading features to heating and cooling loads.

GEOMETRY AND SYSTEMS

SHADE is roughly rectangular, and travels in two modules that are attached along the East-West axis of the house. There
is one fixed window and a large sliding door in the South wall, which is shaded by the structure that supports the PV
array. There are four smaller glass doors located in the envelope of the house: two on the West wall, one on the North
wall, and one on the East wall. In addition to the glass door, there are two narrow windows on the North wall. Shading
structures are an integral part of the building envelope. Their use is important not just to control direct solar gain, but
also to expand the living space, in order to take advantage of the often-pleasant climate of Phoenix.

The South side of the house contains the kitchen area and living/flex space, and has the largest window, with some
direct solar gain in the winter to assist with the moderate space heating needs in Phoenix. The North side of the house
contains the bedroom, bathroom, and part of the living/flex space, which can be configured to be a guest bedroom or
home office. There are outdoor living areas on all sides of the house; these spaces have shade structures to ensure that
the occupants get the maximum enjoyment and use out of them.

Systems

The systems of SHADE fall into three primary categories: heating, ventilation, and cooling; solar energy; and controls. A
brief overview is given of each.
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Heating, ventilation, and cooling

Capillary mats made of plastic are laid underneath the plastered ceiling. Chilled or heated water is pumped through
these mats; this radiant delivery system provides the primary heating and cooling needs of the house. Humidity control
and additional peak cooling are provided by a minimal air system consisting of a fan coil unit with a chilled water coil and
an energy-recovery ventilation unit. Heating is also provided via the radiant ceiling, with additional capacity from the air
system; however, additional heating is not projected to be necessary for typical operation in Phoenix. The radiant
delivery system was chosen to maximize thermal comfort while minimizing energy use for HVAC. Radiant cooling
provides superior thermal comfort compared to forced air systems, even at higher indoor ambient temperatures. This
effect is primarily due to the mean radiant temperature of the room being lower than that of an air-cooled space. Since
water has a much higher heat capacity than air, it is more efficient to move heat around a living space using water than
air. This efficiency translates to less energy required for both the circulating pump and the fan for the supplementary air
system than for the fan alone for an all-air system.

The cooling system includes a small thermal storage unit. Energy storage in the form of latent energy, or phase change
energy, will be implemented to satisfy part of the cooling load. A thermal storage system consisting of an insulated tank,
internal energy storage containers that hold water for freezing/ice, a circulating pump, and a 30% mixture of propylene
glycol will be used to store energy and offset the peak cooling load. During the cooling season, a chiller will operate at
night to circulate very cold working fluid to the ice bags, freezing them and storing the day’s peak cooling requirement.
This nightly cycle will allow the chiller to operate at a lower ambient temperature compared to daytime operation,
improving its ability to reject heat efficiently.

While thermal storage systems are in use for commercial systems, the residential market for this product remains
under-served. This form of energy storage will help to reduce peak electricity demand in regions such as Phoenix, where
air-conditioning makes up a dominant part of the electricity demand. Shifting some of the cooling load to thermal
storage smoothes peak electricity demand, and allows consumers to take better advantage of off-peak electricity rates.

A dedicated heat-pump water heater serves as the primary source for domestic hot water. In addition, the water chiller
for the radiant, air, and thermal storage system also acts as a domestic hot water pre-heater. Water to be used for
laundry, bathing, or other household tasks passes through a bath located inside the chiller cabinet. The hot refrigerant
line also passes through this bath, rejecting its heat to this bath and preventing the condenser fan from needing to run
as much.

Solar Energy System

Photovoltaic panels are mounted on the South-facing detached shade structure and convert sunlight into electricity
while shading the South-facing windows from most direct summer sunlight. The PV system is made up of 36 SolarWorld
265 PV panels for a total system size of 9.54 kW DC. Two PowerOne PVI 5000 inverters are used.
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Control system

A combination of wired and wireless equipment is used to coordinate the controls of the indoor and outdoor lighting,
security system, HVAC equipment, and household appliances. The goal of the integrated control system is to maximize
the usability of the controls system for the home occupant while providing opportunities for energy conservation and

remote access. A schematic of the overall controls systems is shown in Figure 1.
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Figure 1: Schematic of SHADE’s control system
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ENVELOPE DESIGN ANALYSIS AND LOAD CALCULATION RESULTS

One of the first steps towards designing energy efficient buildings involves examining the climate in which the building
will operate. Another important step involves closely examining the effects of envelope components on the energy
consumption of the building. In most detached residences, envelope loads constitute the largest single component of
cooling and heating loads.

Weather data and outdoor design conditions

Average weather data for Phoenix are available in many forms, including as Typical Meteorological year (TMY) Data,
which are useful for building energy simulation software, and as tabulated average weather data such as those
presented in the NREL Blue and Red Books. While TMY data are the most suitable for detailed energy analysis and
simulation, the Red Book and Blue book data are presented as monthly averages, which is convenient for an overall idea
of the climate of a location; however, there is some concern that the Blue and Red book data are outdated due to
changing climates. Average weather data for dry bulb temperature and relative humidity are given in Figure 2.
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Figure 2: Average weather conditions for Phoenix, AZ and Los Angeles, CA.

It can be seen that the climate of Phoenix is characterized by high ambient temperatures with the highest temperatures
occurring in the months of June, July, and August. There is low relative humidity throughout most of the year, with the
highest average relative humidity occurring in the winter months and some during the summer monsoon. On the other
hand, the climate of the competition location is characterized by relatively constant ambient temperatures and high
relative humidity year-round. The latent cooling load in Phoenix is relatively low; however a system that will provide
adequate dehumidification for the contest site will be necessary.

The Phoenix climate is also characterized by ambient temperatures within the comfort envelope (70 -75 °F) during days
in the spring and fall, and some nights in the early summer.
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Heating and cooling load analysis

The main contribution to cooling load was found to be the size, placement, and shading of windows. Samples of results
can be seen in Figure 3, showing the influence of window area and shading structures. The results of this energy
modeling helped guide the architectural design team in the placement and sizing of glazing and shading features. The
effect of envelope R-value was known to be important during the design process. These effects were explored
guantitatively.

Figure 3: Simplified renderings of the contest prototype, produced in eQuest and showing shade structures.
Clockwise from above left, South, West, East and North.

In addition to software energy modeling, analyses of building cooling loads were carried out using the ASHRAE CLTD
method for residential heating and cooling load calculations, using a spreadsheet. A comparison was made of peak
cooling load based on varying the R-values of the walls and roof. This analysis was carried out using a building design
that is slightly modified compared to the final design of SHADE. Therefore, the value of the peak load is higher than the
final peak cooling load for SHADE. However, the trend still holds true. This analysis compared the cooling loads for R-
values ranging from the minimum of 13 required by the IRC to 60, a high R-value. It can be seen from Figure 4 that there
is a large reduction in cooling load going from a wall R-value of 13 to 19 or 30; however, the slope of the curve flattens
out above thirty, indicating a diminishing return. For a wall R-value of 30, there is a fairly small decrease in cooling load
moving from a roof R-value of 38 to 45.

The walls of SHADE have an R-value of 40 in the walls and over R-60 in the roof. While a site-built house may not have
insulation underneath a poured slab, SHADE will benefit from insulating the subfloor to prevent excessive heat gain from
the tarmac.
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Effect of Changing R-value on Peak Cooling load
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Figure 4: Parametric analysis of effect of R-value for wall and roof on peak cooling load.

Peak cooling and heating loads results

The final design, including exterior structures and envelope R-values gives a peak cooling load of approximately 1.2 tons
and a peak heating load of around 9000 Btu/h. The contributions of individual components to these loads are shown
below, in Figures 5 and 6. These results were found using the CLTD method.
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Peak Cooling load contributions
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Figure 5: Example calculations of heating and cooling loads, obtained with eQuest.

Peak heating load contributions
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Figure 6: Contributions of components to peak heating load.
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The loads were calculated for four zones: the Flex Space South, the Flex Space North, the Bathroom, and the Bedroom.
Although SHADE has an open floor plan, the surface area of the ceiling determines the cooling capacity of each room’s
radiant array. The sensible load not met by the radiant ceiling and the required latent load are met by the chilled water
fan coil unit.

There are several key features of SHADE's physical construction that implement this demand reduction approach. These
include external constructions that shade glazed areas on the East, South, and West sides of the house, a staggered stud
construction for the external walls, and a highly insulated envelope. Most of these features are non-standard compared
to conventional residential construction.

External structures to shade glazed areas are common in the Southwest; however, in many residential applications they
are added by residents as secondary features to house construction. The external structures of SHADE are integral to its
design. Conventionally homes are typically constructed of structural members which provide thermal bridging between
the ambient and internal conditions. Staggering, or offsetting the framing members of a wall results in an overall
increase of the wall's thermal resistance by increasing the thermal resistance of each path for heat conduction.

The reduction in cooling load due to these modifications can be quantified by comparing peak cooling and heating load
calculations for SHADE with and without them. This parametric analysis was carried out by varying input values to the
CLTD spreadsheet used for peak cooling and heating load calculations. The results are shown below, in Figure 7. It can be
seen that the R-value of the wall contributes more to reducing the cooling load than any other feature. It can also be
seen that the staggered steel stud construction performs better than a non-staggered construction using either steel or
wood. The reduction in cooling load for SHADE compared to conventional construction approaches varies from 8 to
almost 16%.
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Effect of various structural designs on peak heating and
cooling loads
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Figure 7: Impact of envelope and structural design options on peak heating and cooling loads

PV SYSTEM OUTPUT

Phoenix homes experience extreme electrical demands in the summer due to high cooling loads. It was thus decided to
find a way to increase production of the PV system in the summer months. This can easily be done by lowering the tilt
angle of the PV array. A shallower tilt angle increases production in the summer at the expense of decreased production
in the winter. The height of the bottom of the PV canopy above the occupied space also influenced the decision of the
final tilt angle. Through modeling in PYWatts and Homer, it was found that if the typical tilt for the PV system, which is
close to the latitude of the locality, was roughly divided by two, the production gained in the summer months would
outweigh the loss in the winter months and give favorable conditions in both summer and winter. A typical tilt for the
Phoenix area is 33°. The final tilt for SHADE’s PV canopy was determined to be 19°. A comparison of the expected
monthly output of SHADE’s PV array is shown in Figure 8. The added production in the hotter months of April through
August is 357 kWh higher than at the typical tilt of 33 degrees. It should also be noted that the annual production was
only affected by 207 kWh.
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Monthly Expected Output of PV System for
33° Tilt and 19° Tilt
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Figure 8: Comparison of monthly PV production for typical Phoenix tilt and SHADE's PV array tilt.

The effect of the shallower tilt angle on the PV production during the contest was investigated, using data for Irvine,
California. It can be seen in Figure 9 that the production during the Energy Balance contest period is less at an angle of
19° than if the PV array were at 33°; however, the added summertime benefit of the shallower angle, the architectural
and aesthetic appeal of the PV canopy, and the minimum height requirement for the occupied space influenced the final
tilt angle decision.

COMPARISON OF ELECTRICITY DEMAND AND PV PRODUCTION

Hourly demands were estimated based on expected scheduling for typical residential use of SHADE. This comparison
was carried out using a spreadsheet input with all of the electrical loads of SHADE whose contribution to demand was
evaluated room-by-room and an hourly basis. The effects of capacity control of fans, pumps, and the compressor can be
evaluated, as can the estimated contribution of items such as clothes dryers to SHADE’s overall energy use. It bears
mentioning that the unit of time of an hour may overestimate the total energy of the compressor, since it will be cycling,
even with capacity control measures. On the other hand, when compressors cycle their efficiencies drop, leading to an
increased electricity consumption for the start-up period.

It can be seen in Figure 9 that the maximum contribution to the household electricity demand is due to the Mechanical
Room, to which the compressor is attributed. Regardless of whether thermal storage is used, the compressor dominates
the electricity load. An hourly load profile used to generate this room-by-room contribution is shown in Figure 10. In the
case of thermal storage, there is a baseline load at night due to the compressor running to make the ice. This profile is
determined based on the outdoor temperature profiles typical of Phoenix in the hottest part of the summer and
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SHADE’s peak cooling load. These two profiles are shown together in Figure 11. In the case without thermal storage the
compressor is expected to cycle more to meet load. In the case with thermal storage, there is no compressor load during
the hottest part of the day when the ice is being melted for cooling. The scheduling to freeze and melt ice can be seen
plotted with the dry bulb temperature in the summer of Phoenix.

Energy Consumption per room

60000

50000

40000

30000

20000

10000
. . 1l I o

T T T T

Energy Consumption (WattHours)

Living Kitchen Restroom Bedroom  Mechanical

Room
ROOM

Figure 9: Room-by-room energy consumption for SHADE in summer, with thermal storage.
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Figure 10: Whole house daily energy consumption profile for summer, with and without thermal storage. PV
output is also shown.
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It can also be seen in Figure 10 that the PV output is lower than the nominal array rating, by almost 40%. The hourly PV
data come from Homer, which can take temperature effects into account. The hot ambient conditions and intense
insolation in Phoenix reduce the efficiency and output of the PV array.

COO|IH|Q Ioad and Dry Bulb Temperatures, Phoenix summer conditions for ice storage
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Figure 11: Peak cooling load profile and outdoor dry bulb temperature for Phoenix.

Using thermal storage in this way shifts the electricity usage from peak use time to off-peak. This may result in energy
savings, since the compressor will be more efficient at lower ambient temperatures. In the scenario shown in Figure 10
there is a reduced energy consumption of 3.5% using thermal storage vs. not. However, as the evaporator temperature
drops in order to cool the working fluid enough to make ice, compressor efficiency will also drop. Due to this effect, the
use of thermal storage for cooling is predicted to produce slight energy savings, or be energy neutral compared to the
case without thermal storage. Additional savings include monetary savings due to time of use rates, which can be up to
three times higher than off-peak rates; as well as making viable options available for distributed energy storage to
increase penetration of renewable energy into the grid.

The same spreadsheet approach that was used to calculate hourly and daily loads was used to estimate annual
electricity demand. While this kind of estimate is subject to error based on assumptions of scheduling and the
limitations of hourly inputs, it provides a starting point for estimated annual use of a residence. The annual estimated
electricity demand for many of the large appliances is shown in Table 1.

The estimated annual output of the PV array, given by Homer, is 15740 kWh. This shows that based on assumptions of
scheduling and performance of equipment, SHADE should be net positive or net zero. While this also indicates that a
smaller PV array could be used the decision to size up is based on the desire to perform well in the Energy Balance
contest.
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Table 1: Estimated annual electricity consumption
Appliance Annual Estimated Energy Demand (kWh)
Lights 365
Washer 443.11
Dryer 1136.975
Oven 175.2
Refrigerator 539.835
Dishwasher 287.985
Laptop 840.96
TV 654.81
Range Hood 75.92
Water Heater 1204.5
Estimated HVAC 6950.33
Total:
per year 12674.63
per week 243.74
per month 1056.22
per day 34.73
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FEATURES WHOSE CONTRIBUTION IS DIFFICULT TO QUANTIFY

Some of the features implemented in SHADE contribute to energy savings in ways that have proven to be difficult to
quantify. For example, some of the interior walls feature a clay finish that passively absorbs and desorbs humidity from
the air. Passive humidity control reduces the latent load needing to be satisfied mechanically; however, the extent to
which this translates to reduced fan electricity consumption is difficult to quantify without extensive testing or complex
simulation.

Another example is the Phase Change Materials placed in the floor, above the ceiling, and in the walls. This material is
meant to behave in a way similar to thermal mass; its effect is to slow down temperature changes and lower the overall
peak temperature. These effects can be quantified somewhat and expected values are given by the manufacturer;
however, the behavior in individual applications with varying ratios of mass to surface or volume defy simple analysis.
Furthermore, as with the analysis of the thermal storage unit, the process of phase change and its modeling or
simulation introduce complications not well approximated with simple models.

Many of the building modeling packages available have a broad range of application for conventional buildings: those
using forced-air systems and standard construction methods. However, most of them only apply with great caution, or
difficulty, or both, to a building with unconventional features such as a radiant ceiling or envelope-incorporated phase
change materials. While this poses a challenge to those seeking to justify the use of unconventional features
guantitatively, it also presents an opportunity for improvement and expansion of modeling and simulation packages.

CONCLUSION

The major elements contributing to the energy analysis of SHADE have been presented and discussed. The major
systems contributing to energy production, consumption, and management include the cooling, heating, ventilation, PV,
and controls systems. The effect of envelope construction and geometry was investigated, and it was seen that the
envelope features employed in the construction of SHADE reduced its energy usage compared to conventional
construction methods. The effect of a shallower tilt angle for the PV array compared to standard practice was
investigated and this arrangement was found to give higher outputs in summer, when the largest electricity demands
occur due to high cooling loads. Estimates of annual electricity use were generated based on real data from the
equipment in SHADE and assumptions about scheduling based on typical residential usage patterns. SHADE is predicted
to be net positive for the year in Phoenix, and net zero for the contest in Irvine. Finally, there are several aspects of
SHADE’s construction whose contributions to energy savings are expected to be noticeable, but which are difficult to
accurately quantify and analyze. These aspects contribute to the innovation of SHADE, which can serve as an example
for sustainable residential construction for the American Southwest and provide research and testing opportunities for
these and other cutting edge approaches.
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House Energy Demand and Appliances

Estimated Yearly Electricty Use by
Category (KWh)
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Quantity Takeoff of Competition Prototype House
QUANTITY TAKEOFFS FOR ASUMN SOLAR DECATHLON 2013

Specification

Number Brief Description Detailed Description Qty Unit

Division 01 General Requirements
015113 Temporary Electricity Generators 2 Each
Division 03 Concrete
034000 Precast Concrete Bathroom Sink 1 Each
Division 05 Metals
05 0000 Metals Steel Angles 27 L.F.
i Z-girts and hat channels that will

hold the fiber cement board to the
05 05 23 Metal Fastenings exterior of the building - -
|E)S 0523 Metal Fastenings 2” Z-Furring @ 54 mil 3'4" 13 Each
r05 0523 Metal Fastenings 2” Z-Furring @ 54 mil 11'6" 11 Each
|E)S 0523 Metal Fastenings 2” Z-Furring @ 54 mil 10'6" 19 Each
i 7/8” Furring Channel @ 54 mil
05 05 23 Metal Fastenings 10'6" 13 Each
r05 0523 Metal Fastenings 7/8” Z-Furring @ 54 mil 10'6" 6 Each
i 7/8” Furring Channel @ 54 mil
05 05 23 Metal Fastenings 11'o0" 12 Each
|E)S 0523 Metal Fastenings 7/8” Z-Furring @ 54 mil 11'0" 3 Each
i 7/8” Furring Channel @ 54 mil
05 05 23 Metal Fastenings 11'e6" 5 Each
'05 05 23 Metal Fastenings 7/8” Z-Furring @ 54 mil 11'6" 1 Each
4 HSS steel beams and columns,

structural steel angle steel plates
051200 Structural steel framing at foundations - -
r05 12 00 Structural steel framing Columns (HSS 3x3x3/16) 178 L.F.

Columns (HSS 5x5x3/8) 68 L.F.
r05 12 00 Structural steel framing High Roof Beams (HSS 3x2x1/8) 195 L.F.
'05 12 00 Structural steel framing Low Roof Beams (6x3x1/4) 159 L.F.
r05 12 00 Structural steel framing Low Roof Beams (8x3x1/4) 37
r05 12 00 Structural steel framing Axle Beams (W 12x14) 67 L.F.
r05 12 00 Structural steel framing Axle Cross Beam (W 12x22) 92 L.F.
r
051200 Structural steel framing Front and Back Rails (MC 12x10.6) 71 L.F.
r05 12 00 Structural steel framing Edge Beams (M 12x11.8) 239 L.F.
r05 12 00 Structural steel framing Cross Beams (M 12x11.8) 90 L.F.
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i High cantilevered beam (HSS

051200 Structural steel framing 10x5x1/4) 47 L.F.

i 1"x42" double headed tent stakes

051700 Structural Rod Assemblies for seismic performance. 20 Each
Roof Joists - 8005162-54 @ 24"

05 4000 Cold-Formed Metal Framing O.C. 251 S.F.
Roof Joists - 600S162-54 @24"

05 4000 Cold-Formed Metal Framing O.C. 238 S.F.
Floor Joists - 600S200-54 @ 12"

05 4000 Cold-Formed Metal Framing O.C. 433 S.F.
Floor Joists - 600S200-54 @ 12"

05 4000 Cold-Formed Metal Framing O.C. 397 S.F.
Exterior wall studs - 3625162-54

05 40 00 Cold-Formed Metal Framing @ 24" O.C. 442 S.F.
Exterior wall studs - 162S125-33

05 40 00 Cold-Formed Metal Framing @ 24" O.C. 442 S.F.
Exterior wall studs - 3625162-54

05 40 00 Cold-Formed Metal Framing @ 24" O.C. 415 S.F.
Exterior wall studs - 1625125-33

05 4000 Cold-Formed Metal Framing @ 24" O.C. 415 S.F.
Parapet walls - 2505162-54 @ 24"

054000 Cold-Formed Metal Framing O.C. 97 S.F.
Parapet walls - 2505162-54 @ 24"

054000 Cold-Formed Metal Framing O.C. 98 S.F.
Interior studs - 5505162-54 @ 16"

054000 Cold-Formed Metal Framing O0.C. @ 16" O.C. 282 S.F.
Roof Rafters - 800S162-54 @16"

054000 Cold-Formed Metal Framing O.C. 251 S.F.
600S200-54 @ 12" O.C. 332 L.F.

055000 Metal Fabrications 10 Flitch Columns 48 L.F.
11 Flitch Beams 247 L.F.

05 54 00 Metal floorplate Rock pan at south deck 1@ 33 S.F.

05 7500 Architectural Metalwork 18 guage sheet metal 104 S.F.

Division 06 Wood, Plastics and Composites

06 00 00 Wood, Plastic, and Composites Plastic landscaping stakes 32 Each

i Blocking, furring, general spacings

06 1000 Rough Carpentry and fastening - As Needed

|E)G 11 00 Wood Framing Dimensional Lumber 9,352 L.F.

r06 16 00 Sheathing Exterior sheathing 3,780 S.F.

i Cabinetry (kitchen, bathroom

06 22 00 Millwork shelves) 130 S.F.

06 40 13 Exterior Architectural Woodwork Shade screens 13 Unit
Bamboo for shower finish and

06 40 23 Interior Architectural Woodwork soffit 781 S.F.

06 73 00 Composite decking Trex decking 850 S.F.
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Division 07 Thermal and Moisture Protection
r07 14 00 Fluid-applied waterproofing Elastomeric paint on roof 1,00 S.F.
'07 20 00 Thermal Protection BioPCM 1,600 SF.
r07 2113 Board Insulation Rigid insulation 900 S.F.
r07 2119 Foamed-In-Place Insulation Heat-Loc thermal Insulation (4") 2,768 S.F.
|E)7 2119 Foamed-In-Place Insulation Thermal insulation at roof 847 S.F.
i Fluid-applied water resistive
07 27 00 Air Barriers weather barriers on walls 1,891 S.F.
Mineral-fiber-reinforced Exterior cladding/ interior finish
07 44 56 cementitious panels atcore wall 3,520 S.F.
07 62 00 Sheet metal flashing and trim Flashing at roof 158 L.F.
Manufactured gutters and
07 7123 downspouts Rainwater scuppers 4 Each
077126 Reglets At corner terminations 840 L.F.
07 9000 Joint Protection Building module seams 88 L.F.
Division 08 Openings
'08 1116 Aluminum doors and frames Exterior Doors 4 Each
r08 11 16 Aluminum doors and frames Exterior Doors 172 S.F.
r08 14 16 Flush wood doors Interior face flush wood doors 2 Each
r08 14 16 Flush wood doors Privacy Door 1 Each
r08 14 16 Flush wood doors Pivot slide door 1 Each
|II'08 14 16 Flush wood doors Interior panel door 6 Panels
08 33 23 Overhead coiling doors Mechanical room door 1 Each
08 3513.13 Accordion folding doors Exterior panel door 1 Each
Window Frames/glazing. Approx.
sizes 36'"x96",54"x96", 18"x96",
085113 Aluminum windows 36"x106" 4 Unit
08 71 00 Door hardware Pivot door system 1 Each
08 71 00 Door hardware Flushed panel door 2 Each
08 7100 Door hardware Track panel door 1 Each
08 80 00 Glazing Exterior Window Glazing 331 S.F.
08 9500 Vents Vents 9 Each
Division 09 Finishes
i Fire-rated gypsum to receive clay
092100 Plaster and Gypsum Assemblies on ceiling 800 S.F.
i Clay finish system interior walls
09 25 26 Natural clay plastering (two coats) 900 S.F.
r09 29 00 Gypsum Board Fire-rated gypsum 1500 S.F.
Marmoleum Striato petrified wood
09 60 29 Marmoleum Flooring 3577 800 S.F.
0994 23 Interior painting Paint/Primer 300 S.F.
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Division 10 Specialties
1022 23.23 Moveable partition system Interior partition wall 1 Each
Division 11 Equipment
11 0000 Equipment Heavy equipment in construction 2 Each
Residential appliances - Range,
Cook-top, Dishwasher,
113113 Residential Kitchen appliances Refridgerator 4 Unit
Residential appliances - Stackable
113123 Residential Laundry appliances Dryer/Washing Machine 2 Unit
Audio-visual equip (speakers
115200 Audio-visual equipment system) 5 Each
115213 Projection screens Prodisplay projection screen/film 1 Each
1152 16.19 Overhead projectors Projector Each
Division 12 Furnishings
12 36 00 Countertops Kitchen counters 51 S.F.
Division 13 Special Construction
133000 Special Structures Unirac system - solar mount 560 L.F.
1342 00 Building Modules Building modules 3 Each
Division 21 Fire Suppression
211313 Wet-Pipe Sprinkler System Sprinkler system 850 SF/living
Division 22 Plumbing
Plumbing pipes (supply and
221116 Domestic Water Piping return) 225 L.F.
221123 Domestic Water Pumps Water pump 1 Each
221200 Facility-potable water storage tank Potable water storage tank 3 Each
2214 00 Facility storm drainage Water hogs storage tanks 6 Each
221413 Facility storm drainage piping Roof drain/overflow drain 3 Each
22 3300 Electrical Domestic Water Heaters Hot water tank 1 Each
224100 Residential Plumbing Fixtures Drainage pans 3 Unit
Residential water closets, urinals,
224113 and bidets Toilet 1 Each
224116 Residential lavatories and sinks Fixtures (lavatories/ sinks) Unit
residential shower receptors and
224123 basins Shower receptors and basins 1 Each
Residential faucets, supplies, and
22 41 39 trim Shower fixtures 1 Each
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Hangers and supports for HVAC

Heating, Ventilating, and Air-Conditioning

Hangers and Supports for HVAC

23 05 29 piping and equipment Piping and Equipment i As Needed
2309 13 Lr;iﬁlizqu:a;l/?cand control HVAC control devices 1 Each

Instrumentation and control 1 Each
230913 devices for HVAC ACI A/RH5-D

Instrumentation and control . . 1 Each
230913 devices for HVAC Divelbiss PCS-101

Instrumentation and control . . 3 Each
230913 devices for HVAC Divelbiss HDIO 24P

Instrumentation and control 4 Each
230913 devices for HVAC Honeywell HSS-DPS

Instrumentation and control 5 Each
230913 devices for HVAC Honeywell T775

Instrumentation and control 5 Each
230913 devices for HVAC Honeywell 500721579

Instrumentation and control 1 Each
230913 devices for HVAC Kele UAT-1

Instrumentation and control 1 Each
230913 devices for HVAC Mamac Systems TE213BC21B3

Instrumentation and control 1 Each
230913 devices for HVAC Mamac Systems TE213F1B3

Instrumentation and control 4 Each
230913 devices for HVAC RCS RTS3

Instrumentation and control 4 Each
230913 devices for HVAC TZ45R
232113 Hydronic Piping Beka 20 mm pipe 216 Each
232113 Hydronic Piping Beka 20 mm 90's 30 Each
232113 Hydronic Piping Beka 20 mm couplers 24 Each
232113 Hydronic Piping Beka 20 mm caps 12 Each
232113 Hydronic Piping Beka 20 mm T's 2 Each

Aquatherm 20 mm 1/2" MNPT

232113 Hydronic Piping fitting 3 Each
232113 Hydronic Piping Aquatherm 25 mm pipe 20 L.F.
232113 Hydronic Piping Aquatherm 32 pipe 14 L.F.
232113 Hydronic Piping Copper pipe, 3/4" 30 L.F.
232113 Hydronic Piping Copper nipple, 3/4"x 2 1/2" 8 Each
232113 Hydronic Piping Aquatherm T's 3/4" to 1" 8 Each
232113 Hydronic Piping Aquatherm 25 mm 90's 4 Each
232113 Hydronic Piping Aquatherm 25 mm T's 2 Each
232113 Hydronic Piping Aquatherm 25 mm unions 8 Each
232113 Hydronic Piping Aquatherm 25 mm ball valve 10 Each
232113 Hydronic Piping Aquatherm 25 to 20 mm couplers 10 Each
232113 Hydronic Piping Aquatherm 25 mm FNPT fittings Each
232113 Hydronic Piping Aquatherm 25 mm MNPT fittings Each
232113 Hydronic Piping Aquatherm 25 mm couplers 2 Each
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232113 Hydronic Piping Aquatherm 32 mm 45's 2 Each
232113 Hydronic Piping Aquatherm 32 mm 90's 8 Each
232113 Hydronic Piping Aquatherm 32 mm ball valve 4 Each
232113 Hydronic Piping Aquatherm 32 mm union 4 Each
232113 Hydronic Piping Aquatherm 32 mm threaded T 4 Each
232113 Hydronic Piping Webstone Fill& Purge 2 Each
232113 Hydronic Piping Webstone Expansion tank valve 2 Each
232113 Hydronic Piping Webstone Air Separator 2 Each
232113 Hydronic Piping 2.1 Gallon Expansion tank 2 Each
232113 Hydronic Piping Y-strainer 1 Each
232113 Hydronic Piping Check valve 1 Each
232113 Hydronic Piping Plast-o-matic 3/4" ball valve 4 Count
232113 Hydronic Piping Push lok 3/4" hose 4 Each
232113 Hydronic Piping Push lok 3/4" MINPT fittings 4 Each
232113 Hydronic Piping Honeywell VCZMR7100 2 Each
232113 Hydronic Piping Honeywell VC8114Z7711 2 Each
232113 Hydronic Piping Honeywell VBN3AF3 1 Each
232113 Hydronic Piping Honeywell VBN3AH3 1 Each
232113 Hydronic Piping Honeywell V8043E1145/U 4 Each
232113 Hydronic Piping Griswold Quickset 6 Each
232123 Hydronic Pumps Circulating pump 1 Each
232123 Hydronic Pumps Grundfos Magna 32-100N 1 Count
232123 Hydronic Pumps Bell&Gossett Eco Vario 1 Count
2323 00 Refrigerant Piping ;:];rrlfqzrlasntt:f;;nf :grckr):ielt I\Z?en 20 LF
233100 HVAC Ducts and Casings ductwork, including flex duct 45 L.F.
233100 HVAC Ducts and Casings Duct, rect, 20" x 7" 4 L.F.
233100 HVAC Ducts and Casings Duct, rect, 19" x 8" 1 L.F.
233100 HVAC Ducts and Casings 6" round duct 40 L.F.
233100 HVAC Ducts and Casings 6" round dampers 3 Each
233100 HVAC Ducts and Casings Field fabricated fittings/cans 10 Lbs.
233100 HVAC Ducts and Casings 6" insulated flex duct 10 L.F.
233100 HVAC Ducts and Casings 6" ductinsulation/vapor barrier 30 L.F.
233233 Air-Distribution Ceiling Plenums Plenums 4 Each
233713 Diffusers, registers, and grilles Supply diffusers 1 Each
233713 Diffusers, registers, and grilles Return grille 3 Each
233713 Diffusers, registers, and grilles Supply grille 1 Each
233713 Diffusers, registers, and grilles Titus FL30 1 Each
233713 Diffusers, registers, and grilles Titus MLR 4 Each
233800 Ventilation hoods Ventilated hoods 1 Each
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Heat exchanger for Beka system;
235700 Heat exchangers for HVAC Bell&Gossett BPN410-20 1 Each
2364 23 Scroll Water Chillers Chillking water chiller/heat pump Each
237100 Thermal storage Thermal storage 1 Each
Fixed Plate air-to-air energy Air-to-air energy recovery
237219 recovery equipment equipment 1 Each
BEKA Capillary Mat System
238000 Decentralized HVAC Equipment (radiant cooling) 546 S.F.
Air Handling Unit /Fan Coil; JCI
238219 Fan coil units HLP/FHP 020 1 Unit
238316 Radiant-heating hydronic piping Capillary hydronic tubing 800 S.F.
Division 25 Integrated Automation
Integrated Automation Sensors and
253516 Transmitters Data logger 1 Unit
Integrated Automation Sensors and
253516 Transmitters Enclosure dew point sensor 4 Each
Integrated Automation Controls 1 Unit
Division 26 Electrical
26 09 23 Lighting control devices Lighting controls 1 Each
Transformer for landscape
262200 Low-Voltage Transformers lighting 1 Each
Including main electrical
26 24 16 Panelboards distribution 2 Each
2627 13 Electricity metering Meter housing Each
26 31 00 Photovoltaic Collectors Photovoltaic panels 36 Each
26 31 00 Photovoltaic Collectors Photovoltaic panels 680 S.F.
26 51 00 Interior Lighting Interior Lighting 11 Each
Exterior landscape and walkway
26 56 00 Exterior lighting lighting; LED Lighting 7 Each
Exterior landscape and walkway
26 56 00 Exterior lighting lighting; FB Frére Bébé 20 Each
Division 27 Communications
27 2000 Data communications Data communications 150 L.F.
Division 28 Electronic Safety and Security
28 31 46 Smoke detection sensors Smoke detectors 2 Each
Division 31 Earthwork
3166 00 Special Foundations Foundation Piers 110 Each
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Division 32 Exterior Improvements
320000 Exterior Improvements Benches 3 Each
1 3/4 precast concrete paver (in
3214 13.13 Precast Concrete Unit Paving rock bed), decking pavers 14 @ 54 Each
323500 Screening Devices Green screens 9 Each
3291 16.19 Netting Planting Soil Stabilization  Mesh for mulch 1,072 S.F.
329300 Plants Plants 169 Each
3294 33 Planters Planters 1,072 S.F.
Division 33 Utilities
337900 Site Grounding Site Grounding 1 N/A
Division 48 Electrical Power Generation
Electrical power generation

48 19 16 inverters Inverters 2 Each
95% Published 8/22/2013

U.S. D.O.E. Solar Decathlon 2013

Page - 159



S ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
{ASUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

SD Building Code Content and Compliance

CODES, STANDARDS, AND REFERENCES USED

Americans with Disabilities Act - ADA

International Code Council - ICC A117.1

International Building Code (IBC)

International Residential Code (IRC)

Solar Decathlon Design Code (SDC)

American Society of Civil Engineers - ASCE 07-10

APA —The Engineered Wood Association

National Fire Protection Association (NFPA)

National Electric Code (NEC)

American Society for Testing and Materials - ASTM E84
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Construction Specifications

NOTE:

THE SPECIFICATIONS IN THE FOLLOWING SECTION ARE COMPLETED TO THE BEST OF OUR KNOWLEDGE TO DATE.
SPECIFICATIONS MAY REMAIN IN A GENERALIZED TEMPLATE FORM AS PLACEHOLDERS UNTIL EDITED WITH FURTHER
DETAILS AND UPDATES ACCORDINGLY UP TO AND THROUGH COMPLETION OF COMPETITION HOUSE PROTOTYPE.
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v

Division 00 - Procurement and Contracting Requirements
SECTION NOT USED AT THIS TIME
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Division 01 - General Requirements

SECTION 01 51 13 - TEMPORARY ELECTRICITY
PART 1 - GENERAL

1.01 SUMMARY

A. Section includes: portable generators

1.02 SUBMITTALS
A. Product data: For each type of product

1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances,
components, and performance

2. Operation and maintenance data

1.03 STORAGE AND HANDLING

A. As per manufacturer’s instructions
PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Products: Subject to compliance with requirements, available products that may be incorporated into the work
include, but are not limited to, the following:

1. Sacred Power Corporation, 1501 12th St. NW, Albuquerque, NM 87104
Phone: (505) 242-2292, Fax: (505) 247-4616, E-mail: info@sacredpowercorp.com, Website:
http://www.sacredpowercorp.com

a) Model: SP 800 Hybrid generator

2.02 PERFORMANCE REQUIREMENTS
A. Sound rating: Low tone muffler or other for operation below 85 dBa

B. Rated Watts: 800
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2.03 COMPONENTS

A. Components for PV hybrid generators will include any of the following:

1. Photovoltaic PV array: 1000 peak watts/hr

2. Dual-axis tracker

3. Gel Cell batteries

4. Cool cell battery box

5.  Wind turbine

2.04 MOTORS

A. All motors shall comply with ANSI/NEMA MG 1-2011, temperature rating, service factor, and efficiency
requirements for motors.

1. Enclosure: Totally enclosed, fan cooled or totally enclosed, air over.

2. Enclosure Materials: Cast aluminum or Rolled steel.

3. Electrical Characteristics:

a)
b)
c)
d)

e)

PART 3 - EXECUTION

Power Output: 2kVA
Voltage Output: 120 VAC
Current Output: 17 Amps AC
PV Output: 800 W

Battery Capacity: 200Ah@24V

3.01 EXAMINATION

A. Examine equipment before use.

B. Reject equipment that is damaged.

3.02 APPPLICATION
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A. Exterior use only

END OF SECTION 01 51 13

95% Published 8/22/2013
U.S. D.O.E. Solar Decathlon 2013
TEMPORARY ELECTRICITY 015113-165



ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
‘ASUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

SECTION 01 54 23 - TEMPORARY SCAFFOLDING AND PLATFORMS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes: Temporary scaffolding and working platforms

1.02 REFERENCES

A. Occupational Safety and Health Act (OSHA): OSHA Part 1910, Subpart D, 1910.28
PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Products: Subject to compliance with requirements, available products that may be incorporated into the
work include, but are not limited to, the following:

1. Werner
2. BIL-JAX
3. Other

2.02 COMPONENETS
A. System components:

1. Platform guard railings and toe board assemblies
2. Scaffold plank units
3. Scaffold frame units
4.  Cross braces
5. Outriggers
6. Levelingjack

7.  Pins and fastenings
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PART 3 - EXECUTION

3.01 EXAMINATION

A. Occupational Safety and Health Act (OSHA): OSHA Part 1910, Subpart D, 1910.28. Comply with 29 CFR 1910.28
for use of scaffolding.

3.02 ERECTION

A. Equipment Installation: Install scaffolding as per manufacturer’s instructions

3.03 FIELD QUALITY CONTROL

A. Inspections: Engage a competent person knowledgeable in OSHA Part 1910, Subpart D to perform inspections
before use.

END OF SECTION 01 54 23
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Division 02 - Existing Conditions
SECTION NOT USED AT THIS TIME
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Division 03 - Concrete
SECTION 03 40 00 — PRECAST CONCRETE

PART 1 - GENERAL

1.01 SUMMARY
A. Section includes: Concrete sink
1.02 RELATED SECTIONS

A. Section 22 11 16 — Domestic water piping

1.03 DELIVERY, STORAGE, AND HANDLING

A. Store and dispose of Solvent-based materials, and materials used with solvent-based materials, in accordance
with requirements of local authorities having jurisdiction.

B. Comply with manufacturers written instructions for storage, handling and protection prior to and during
instillation.

1.04 PROJECT CONDITIONS
A. Maintain environmental conditions (temperature, humidity and ventilation) Within limits recommended by

manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer’s absolute limits.

PART 2 - PRODUCTS

2.01 STAINLESS CONCRETE VANITY SINK
A. Manufacturer: Hard Goods, 2111 S Industrial Park Ave, Tempe, AZ 85282
B. Type: Single bowl sink
C. Product: GFRC “Yuma” concrete sink
D. Size:36"” x25” x3”

E. Color: Natural

PART 3 - EXECUTION
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EXAMINATION

Do not begin installation until substrates have been properly prepared.

PREPARATION
Clean surfaces thoroughly prior to installation.

Prepare surfaces using methods recommended by the manufacturer for achieving the best result for the
substrate under the project conditions.

INSTALLATION

Install in accordance with manufacturer’s instructions.
1. Cleaner: Clean spills promptly with a low Ph cleaner. Longer exposure to spills may result in a stain.

2. Seal prior to use with Dry Treat Stain Proof stone sealer.

PROTECTION
Protect installed products until completion of project.

Touch-up, repair or replace damaged products before substantial completion.

END OF SECTION 03 40 00
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Division 04 - Masonry
SECTION NOT USED AT THIS TIME
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Division 05 - Metals

SECTION 05 00 00 - METALS
PART 1 - GENERAL

1.01 SUMMARY
A. Section includes: Design and installation of the non-structural steel angles.

B. Related Sections:

1. Section 05 12 00 - Structural Steel Framing

2. Section 05 54 00 - Metal Floorplate

1.02 SUBMITTALS

A. Product Data
PART 2 - PRODUCTS

2.01 STEEL ANGLES

A. Manufacturer: To be determined
1. System to be installed per drawing using appropriate fastening and hardware.
2. Angles will serve as a material boundary in the rock pans in the exterior landscaping

3. 3”"x3”x3/16” steel angles

2.02 FINISHES

A. Mill finish, typical for all structural applications
PART 3 - EXECUTION

3.01 INSTALLATION
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A. Prepare angles by removing projections.
B. Set angles level without warp or rack of angle and panels and anchor securely to module beams.
C. Fasten steel angles securely in place with 1/4" bolt to module beams.

D. Correct deficiencies and reinstall any steel angles that do not comply with structural requirements.

END OF SECTION 05 00 00
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SECTION 05 05 23 — METAL FASTENINGS
PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions.

1.02 SUMMARY
A. Section Includes: Hat channels, “V” channels, clips, and connectors to receive fiber cement exterior cladding.
B. Related Requirements:

1. Division 07 44 56 Section "Mineral-Fiber-Reinforced Cementitous Panels”

1.03 PREINSTALLATION MEETINGS

A. Pre-installation Conference: Conduct conference at Project site.

1.04 ACTION SUBMITTALS
A. Product Data: For each type of cold-formed steel framing product and accessory.
B. Shop Drawings: Provide shop drawings prepared by manufacturer.

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; fabrication; and
fastening and anchorage details, including mechanical fasteners.

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, bridging,
splices, accessories, connection details, and attachment to adjoining work.

3. For cold-formed metal framing indicated to comply with design loads, include structural analysis and
detailed shop drawings signed and sealed by a qualified professional engineer, who shall be licensed in
the State in which the Project is located and responsible for their preparation.

1.05 QUALITY CONTROL
A. Codes and Standards:
1. AISI North American Specification [NASPEC] 2001 Supplement
2. ASTM C645 and C955
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect and store from corrosion, moisture staining, deformation, and other damage during delivery, storage,
and handling.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide products manufactured by
ClarkDietrich Building Systems specified in other Part2 articles, or comparable products from other
manufacturers.

1. ClarkDietrich; 9100 Centre Pointe Dr, Suite 210, West Chester, OH 45069; Phone: 513-870-110; Fax: 513-

870-1300
a)  Furring/ Hat channel
b)  VChanel

c)  Support clips and connections
2.  McMaster-Carr; 9630 Norwalk Blvd, Santa Fe Springs, CA 90670-2932; Phone: 562-692-5911
3. Copper State Bolt & Nut Co.; copperstate.com

2.02 PRODUCT REQUIREMENTS

A. Delegated Design: Design system to provide for tolerances for movement of exterior cladding material.

2.03 FURRING/ HAT AND “V” CHANNELS:
A. Manufacturer’s standard length; 10 feet & 20 feet.

Basis-of-Design Product: ClarkDietrich Building Systems; Product Name: 087F125-54 (33ksi, G60).
Size: 7/8 inch

Depth: 0.875 inch

Width: 1.250 inch

Minimum Base-Metal Thickness: 54 mils (16 gauge)

Finish: G60

ok wnPE

B. “V” Channel
1. Depth:1”,2”

2.04 SCREWS

A. Manufacturer: Copper State Bolt & Nut Co.
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1. Products
a)  #8x1/2” Flat head Phillips sheet metal screw type A
i)  Material: Zinc
b)  #8x3” Bugle head Phillips Deck Screw Sharp Point
i)  Material: Yellow Zinc

c)  Ultracon Masonry Fasteners ¥ x 1 %" blue Phillips flat head

d)  Pro-Twist Marker 10 x 3 ¥2” GS312; coarse yellow

2.05 ANCHORS, CLIPS, AND FASTENERS
A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.

C. Anchor Bolts: ASTM F 1554, Grade 36, Grade 55, threaded carbon-steel bolts and carbon-steel nuts; and flat,
hardened-steel washers; zinc coated.

E. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain, without failure, a
load equal to 5 times design load, as determined by testing per ASTM E 488 conducted by a qualified testing
agency.

G. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated from
corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times design load,
as determined by testing per ASTM E 1190 conducted by a qualified testing agency.

H. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, steel drill screws.

a)Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

I. Welding Electrodes: Comply with AWS standards.
PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine supporting substrates and abutting structural framing for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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INSTALLATION, GENERAL
Install in accordance with manufacturer’s written instructions.
Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line
joints with maximum variation in plane and true position between fabricated panels not exceeding 1/16
inch (1.6 mm).

Install cold-formed steel channels and accessories plumb, square, and true to line, and with connections
securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed steel framing members by screw fastening, clinch fastening, or riveting. Wire tying
of framing members is not permitted.
Locate mechanical fasteners and install according to Shop Drawings, and complying with requirements for
spacing, edge distances, and screw penetration.

Install framing members in one-piece lengths unless splice connections are indicated for track or tension
members.

Erection Tolerances: Install cold-formed steel channels level, plumb, and true to line to a maximum allowable
tolerance variation.

END OF SECTION 05 05 23
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING
PART 1 - GENERAL
1.01SUMMARY
A.Section Includes: Structural steel beams, columns and angles.
1.02SECTION REQUIREMENTS

A.Structural Performance: Design, engineer, fabricate and install structural steel framing and weld elements to
withstand structural loads required by International Residential Code 2009 and all applicable codes.

B.Submittals: Shop Drawings.
C.References: All structural steel work shall conform to the following governing standards:
1. American Society for Testing and Materials: ASTM Specifications for Structural Steel

2. American Welding Society: AWS Structural Welding Code, AWS Specifications for Welding Rods and
Bare Electrodes

3. Industrial Fasteners Institute: IFS Handbook on Bolt, Nut and Rivet Standards
PART 2 - PRODUCTS
2.01 PRE-FABRICATED STRUCTURAL STEEL FRAMING
A.Suppliers: Shuff Steel Company, 420 S. 19th Avenue, Phoenix, AZ 85009, (602) 252-7787
B.Structural Steel Members:
1. M 12x11.8
2. MC 12x10.6
3. W 12x22

4, W12x14
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5. HSS 3x3x3/16
6. HSS 5x5x3/8
7. HSS 8x3x1/4
8. HSS 3x2x1/8
9. HSS 6x3x1/4
10. HSS 6x3x3/8
11. HSS 4x3x5/16
12. HSS 10x5x1/4
13. L 3x3x1/4
2.02 PERFORMANCE REQUIREMENTS

A. Connections: Provide details of connections required by the Contract Documents to be selected or completed
by structural-steel fabricator. Comply with applicable provisions of the following:

1.  AISC303

2. AISC 341 and AISC 341s1

3. AISC360

4, RCSC'’s “Specification for Structural Joints Using ASTM A 325 or A 490 Bolts.”
2.03 STRUCTURAL STEEL PRODUCTS

A.Recycled Content of Steel Products: Postconsumer recycled content plus one-half of pre-consumer recycled
content not less than 25 percent.

2.04 ACCESSORIES

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural bolts; ASTM A 563,
Grade C, heavy-hex carbon-steel nuts, and ASTM F 436, Type 1, hardened carbon-steel washers.
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B. Primer: Fabricator’s standard lead- and chromate-free, non-asphaltic, rust-inhibiting  primer.
2.05FABRICATION

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC’s
“Code of Standard Practice for Steel Buildings and Bridges” and AISC 360.

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure
specifications, weld quality and methods used for correctly welding.

PART 3 - EXECUTION
3.01ERECTION
A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.

B. Align and adjust various members forming part of complete frame or structure before permanently fastening.
Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.
Perform necessary adjustments to compensate for discrepancies in elevations and alignment.

C. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut sections within
smoothness limits in AWS D1.1.

D. Separate dissimilar metals and metal products from contact with wood or cementitious materials, by painting
each metal surface in area of contact with a bituminous coating or by other permanent separation.

E. Correct deficiencies in or remove and reinstall any steel framing that does not comply with requirements.

F. Repair, refinish, or replace aluminum extrusions and connecting hardware damages during installation, as
directed by Architect.

END OF SECTION 05 12 00
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SECTION 05 17 00 — STRUCTURAL ROD ASSEMBLIES
PART 1 - GENERAL

1.01 SUMMARY

A. Section includes steel stakes for seismic.
PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Products: Subject to compliance with requirements American Society for Testing and Materials ASTM - 7.
Available products that may be incorporated into the Work include, but are not limited to, the following:

1. Pioneer Tool & Forge Inc. Part # 2836WH, 1 x 36 w/2” Head

2.02 PERFORMANCE REQUIREMENTS

A. Seismic Performance: tent stake shall withstand the effects of earthquake motions determined according to
IBC 2009 at least 15001lb sheer capacity.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine tent stakes before installation. Reject tent stakes that are warped or damaged.

3.02 INSTALLATION

A. As per manufacturer's instructions.

END OF SECTION 05 17 00
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SECTION 05 40 00 — COLD-FORMED METAL FRAMING
PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Cold-formed metal framing for walls.
2 Cold-formed metal framing for floors.
3. Cold-formed metal framing for roofs.
B. Related sections
1. Section 05 00 00 - Metals.
2. Section 05 05 23 - Metal Fastenings.
3. Section 05 12 00 - Structural Steel Framing.
4, Section 06 05 23 — Wood, Plastic, and Composite Fastenings.
5. Section 06 16 00 — Sheathing.
6. Section 07 21 19 — Foamed-In-Place Insulation.
7. Section 09 21 00 — Plaster and Gypsum Assemblies.
8. Section 09 29 00 — Gypsum Board.

1.02  REFERENCES

A. ASTM International (ASTM):

1. ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process.

2. ASTM A 780 - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

3. ASTM A 1003 - Standard Specification for Steel Sheet, Carbon, Metallic- and Nonmetallic-Coated
for Cold-Formed Framing Members.

4, ASTM B 633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
5. ASTM C 954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
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Products or Metal Plaster Bases to Steel Studs from 0.033 inches to 0.112 inches in thickness.

6. ASTM C 955 - Standard Specification for Load-Bearing (Transverse and Axial) Steel Studs,
Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products and Metal
Plaster Bases.

7. ASTM C 1513 - Standard Specification for Steel Tapping Screws for Cold-Formed Steel Framing
Connections.

8. ASTM C 1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories.

B. AISI - Standard for Cold-Formed Steel Framing General Provisions.
C. AISI - North American Specification for the Design of Cold-Formed Steel Structural Members.
D. AWS D.1.3 - Structural Welding Code - Sheet Steel.

1.03 DESIGN REQUIREMENTS

A. Design steel in accordance with American Iron and Steel Institute Publication "Specification for the Design
of Cold-Formed Steel Structural Members", except as otherwise shown or specified.

B. Design loads: As indicated on the Structural Drawings.

C. Design framing systems to withstand design loads without deflections greater than the following:
D. Exterior Walls: Lateral deflection of: L/240.

E. Interior Load-Bearing Walls: Lateral deflection of: L/240.

F. Design framing systems to provide for movement of framing members without damage or overstressing,
sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental effects
when subject to a maximum ambient temperature change (range) of 67 degrees C (120 degrees F).

G. Design framing system to accommodate deflection of primary building structure and construction
tolerances.
H. Design exterior non-load-bearing curtain wall framing to accommodate lateral deflection without regard to

contribution of sheathing materials.
1.04  SUBMITTALS

A. Product Data: Submit manufacturer's product literature, data sheets and installation recommendations for
specified products.

B. Manufacturers certification of product compliance with codes and standards.

C. Structural Calculations: Submit structural calculations prepared by manufacturer for approval. Submittal
shall be sealed by a professional engineer registered in the state of the project.
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4.

5.
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Description of design criteria.

Engineering analysis depicting stress and deflection (stiffness) requirements for each framing
application.

Selection of framing components, accessories and welded connection requirements.
Verification of attachments to structure and adjacent framing components.

Engineer shall have a minimum of 5 years experience with projects of similar scope.

D. Shop Drawings:

Submit shop drawings prepared by the cold-formed metal framing manufacturer showing plans,
sections, elevations, layouts, profiles and product component locations, including anchorage,
bracing, fasteners, accessories and finishes.

Show connection details with screw types and locations, weld lengths and locations, and other
fastener requirements.

Where prefabricated or pre-finished panels are to be provided, provided drawings depicting panel
configurations, dimensions and locations.

Shop Drawings shall be signed and sealed by a registered PE (professional cold-formed specialty
engineer) registered in the state of the project.

1.05 QUALITY ASSURANCE

A. Contractor shall provide effective, full time quality control over all fabrication and erection complying
with the pertinent codes and regulations of government agencies having jurisdiction.

B. Installer Qualifications: Installer experienced in performing work of this section who has specialized in
installation of work similar to that required for this project.

C. Pre-installation Meetings: Conduct pre-installation meeting to verify project requirements, substrate
conditions, and manufacturer's installation instructions.

D. Welding Standards: Comply with applicable provisions AWS D1.1 “Structural Welding Code — Steel” and
AWS D1.3 “Structural Welding Code-Sheet Steel.”

E. Qualify welding processes and welding operators in accordance with AWS “Standard Qualification
Procedure.”

1.06  DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in manufacturer's original, unopened, undamaged containers with identification
labels intact.
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B. Protect and store materials protected from exposure to rain, snow or other harmful weather conditions.
Products to be handled per AlSl's "Code of Standard Practice" .

1.07 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended
by manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer, Metal Framing: United Metal Products, 4337 West Filmore St. Phoenix, AZ,
85043. Tel: (602) 272-6179. Fax: (602) 272-6183. Web: http://www.unitedmetalproducts.info.

B. Substitutions: Not permitted.
2.02 COMPONENTS

A. Structural Studs: Cold-formed galvanized steel C-studs

1. Size: 1-5/8 inch (41 mm) flange width, 1/2 inch (12.7 mm) returns, and web depth as indicated on
drawings;

2. Size: 3 inch (76 mm) flange width, 5/8 inch (15.9 mm) returns, and web depth as indicated on
drawings;

3. Sizes: As indicated on drawings.
4, Minimum Yield Strength: 50 ksi (345 MPa) for 16 gauge and heavier.

5. Minimum Delivered Thickness: 16 gauge, 0.0538 inch (1.37 mm).

B. Structural Runner Track: Cold formed galvanized steel sheet.

1. Flange Length: 1 1/2 inch (38 mm).
2. Minimum Yield Strength: 33 ksi (227 MPa) for 18 gauge and lighter.
3. Material thickness to match stud/joist thickness unless design dictates heavier thickness.

2.03  MATERIALS

A. Cold-Formed Steel Sheet: Complying with ASTM A 1003/A 1003M; unless
indicated otherwise.

B. Galvanized Coating: G60 coating weight minimum, complying with ASTM C 955.
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1. Where required: G90 coating weight minimum, complying with ASTM C955.

2.04  FABRICATION

A. General: Framing components may be pre-assembled into panels prior to erecting.
B. Fabricate panels square, with components attached in a manner so as to prevent racking or distortion.
C. Cut all framing components squarely for attachment to perpendicular members, or as required for an

angular fit against abutting members. Hold members positively in place until properly fastened.

D. Provide insulation as specified elsewhere in all double jamb studs and double header members, which will
not be accessible to the insulation contractor.

E. Axially Loaded Studs:

1. Install studs to have full bearing against inside track web (1/8 inches (3.2 mm) maximum gap) prior to
stud and track attachment.

2. Splices in axially loaded studs are not permitted.
F. Fasteners: Fasten components using self-tapping screws or welding.
G. Welding: Welding is permitted on 18 gauge or heavier material only.
1. Specify welding configuration and size on the Structural Calculation submittal.

2. Qualify welding operators in accordance with Section 6.0 of AWS D.1.3.

3. Touch up all welds with zinc-rich paint in compliance with ASTM A 780.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Prior to installation, inspect previous work of all other trades. Verify that all work is complete and accurate
to the point where this installation may properly proceed in strict accordance with framing shop drawings.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02  ERECTION

A. General Erection Requirements:

1. Install cold-formed framing in accordance with requirements of ASTM C1007.
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2. Weld in compliance with AWS D.1.3.

3. Install in compliance with applicable sections of the AlSl's Standard for Cold-Formed Steel Framing
General Provisions.

B. Wall Systems:

1. Erect framing and panels plumb, level and square in strict accordance with approved shop drawings.
2. Handle and lift prefabricated panels in a manner so as not to cause distortion in any member.
3. Anchor runner track securely to the supporting structure as shown on the erection drawings. Install

concrete anchors only after full compressive strength has been achieved. Provide a sill sealer or
gasket barrier between all concrete and steel connections.

4, Butt all track joints. Securely anchor abutting pieces of track to a common structural element, or
butt-weld or splice them together.

5. Align and plumb studs, and securely attach to the flanges or webs of both upper and lower tracks
except when vertical movement is specified.

6. Install jack studs or cripples below window sills, above window and door heads, at freestanding stair
rails and elsewhere to furnish support, securely attached to supporting members.

7. Attach wall stud bridging in a manner to prevent stud rotation. Space bridging rows according to
manufacturer's recommendations.

8. Frame wall openings to include headers and supporting studs as shown in the drawings.
9. Provide temporary bracing until erection is completed.

10. Provide stud walls at locations indicated on plans as "shear walls" for frame stability and lateral load
resistance.

11. Where indicated in the drawings, provide for structural vertical movement using a vertical slide clip
or other means in accordance with manufacturer's recommendations.

C. Steel Joists:

1. Locate joists directly over bearing studs within 3/4 inch (19 mm) or provide a suitable load
distribution member at the top track.

2. Provide web stiffeners at reaction points where indicated in drawings.
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3. Provide joist bridging as shown in drawings.
4, Provide end blocking where joist ends are not otherwise restrained from rotation.

3.03  FIELD QUALITY CONTROL

A. Inspection: Periodic special inspections are required by local code authorities.
1. Owner will hire and pay inspection agency.
2. Submit schedule showing when the following activities will be performed and resubmit schedule

when timing changes.

3. Notify inspection agency not less than 3 days before the start of any of the following activities.

4, Inspections are required during welding operations, screw attachment, bolting, anchoring and other
fastening of components within the force resisting structural system, including struts, braces, and
hold-downs.

3.04 PROTECTION
A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 05 40 00
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SECTION 05 50 00 — METAL FABRICATIONS

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes: Flitch Columns
B. Related Sections:

1. Section 06 40 13 - Exterior Architectural Woodwork

1.02 ACTION SUBMITTALS

A. Shop Drawings:

1. Include plans, elevations, sections, and supporting details.

2. 2.Include details of material assemblies. Indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.

3. Detail fabrication and assembly of architectural metalwork.

1.03 QUALITY ASSURANCE

A. Installer Qualifications: Approved by supplier
1.04 DELIVERY, STORAGE, AND HANDLING

A.Store products in manufacturer’s unopened packaging until ready for installation.

B. Store in dry, protected, well-ventilated area and protect from damage.
PART 2 - PRODUCTS

2.01 MANUFACTURERS
A. Products: Subject to compliance with requirements, provide the following:

1. Saguaro Steel - 5/8” sheet steel
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B. Manufacturer: Subject to compliance with requirements, provide products by the following:

1. Saguaro Steel

2.02 FABRICATION

A. Shop Assembled
PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine all products specified above before installation. Reject any products that are wet, moisture
damaged, scratched, or damaged.

B. Notify Architect of unsatisfactory conditions.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best results.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install materials level, plumb, sure, true and straight.

C. Adjust as necessary to ensure tight fitment.

3.04 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion. Replace damaged products that

cannot be repaired to original condition.

END OF SECTION 05 50 00
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SECTION 05 54 00 — METAL FLOORPLATE

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SUMMARY
A. Section includes metal fabrications for the following applications:

1. Rock pan in planting modules

2. Rock pan on decking

RELATED SECTIONS
A. Section 05 00 00 - Metals.
B. Section 06 11 00 - Wood framing
C. Section 32 14 13 - Precast Concrete Unit Paving.
D. Section 32 91 13.26 - Planting Beds.
E. Section 32 94 33 - Planters

REFERENCES

A. American Society for Testing and Materials (ASTM): ASTM A 240 -Standard Specification  for Chromium
and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.

B. American Society for Testing and Materials (ASTM): ASTM E 84 - Standard Test Method
for Surface Burning Characteristics of Building Materials.

C. National Association of Architectural Metal Manufacturers (NAAMM): NAAMM Metal Finishes Manual for
Architectural and Metal Finishes.

SUBMITTALS

A Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.

2. Description of materials, finishes, and construction.

3. Storage and handling requirements and recommendations.
4. Installation methods.

5. Maintenance methods.
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6. Cleaning methods.
B. Shop Drawings: Submit shop drawings showing plans, sections, and elevations. Show edge conditions,

attachment to other work, profiles and finishes of each metal member, and joinery to other metal
members and to adjacent work. Show mounting types, heights, anchorage methods, and attachment
devices.

C. Selection Samples: For each finish product specified, two complete sets of pattern samples
representing manufacturer's full range of available finishes and patterns.

D. Verification Samples: For each finish product specified, two samples, minimum size 3 inches (76 mm) by 4
inches (101 mm) representing actual product, color, finish, and pattern.

1.05 QUALITY ASSURANCE

A. Mock-Up: Provide a mock-up for evaluation of application workmanship.

1. Finish areas designated by Architect.
2. Do not proceed with remaining work until workmanship and materials are approved by Architect.

3. Refinish mock-up area as required to produce acceptable work.
1.06  DELIVERY, STORAGE, AND HANDLING
A. Store products in accordance with manufacturer's requirements.

B. Store products in manufacturer's unopened packaging with labels intact until ready for installation.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Manufacturer: Western States Decking
2.02  APPLICATIONS

A. Rock pan in planting modules

1. Mill-finished steel: Apply mechanical finish on fabricated work in the locations scheduled, with
texture and reflectivity to match architects sample. Protect with PVC covering.

2. Textured Pattern: Pattern as manufactured by Western States Decking, with 7/8 inch corrugated
galvanized (16 gauge) thickness and mill finish.

B. Rock pan on decking
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1. Mill-finished steel: Apply mechanical finish on fabricated work in the locations scheduled, with
texture and reflectivity to match architects sample. Protect with PVC covering.

2. Textured Pattern: Pattern as manufactured by Magnum Companies, 2439 South 49" Avenue,
Phoenix, Arizona 85043 (602) 272-3600, with 0.25 inch
(6.35 mm) (3 gauge) thickness and mill finish.

2.03 MATERIALS

A. Mill finished steel: Provide materials with standard blemishes and discoloration as manufactured. Provide
manufacturer's recommended alloy, strength, and thickness for application and finish indicated. Protect
finish from damage during shipping, handling, storage, and installation with strippable film.

1. Finish: No. 2B Mill finish

2. Thickness: As required by application.

PART 3 - EXECUTION
3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for
the substrate under the project conditions.

3.03 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Install ornamental formed metal materials plumb, square, and rigidly coupled and adequately anchored,
maintaining uniformed clearances and accurate alignment.

C. Restore damaged finishes that require field cutting, welding, or grinding.

3.04 PROTECTION

A. Protect installed products until completion of project.
B. Touch-up, repair, or replace damaged products before Substantial Completion.
C. Restore manufacturer's protective films and coverings damaged during installation.

END OF SECTION 05 54 00
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SECTION 05 75 00 — ARCHITECTURAL METALWORK
PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes: Sheet metalwork for shade screens
B. Related Sections:

1. Section 06 40 13 - Exterior Architectural Woodwork

1.02 ACTION SUBMITTALS
A. Shop Drawings:
1. Include plans, elevations, sections, and supporting details.

2. Include details of material assemblies. Indicate dimensions, weights, loads, required clearances, method
of field assembly, components, and location and size of each field connection.

3. Detail fabrication and assembly of architectural metalwork.

1.03 QUALITY ASSURANCE

A. Installer Qualifications: Approved by supplier

1.04 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer’s unopened packaging until ready for installation.

B. Store in dry, protected, well-ventilated area and protect from damage.
PART 2 - PRODUCTS

2.01 MANUFACTURERS
A. Products: Subject to compliance with requirements, provide the following:

1. Magnum - custom cut 18 gauge sheet steel
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Manufacturer: Subject to compliance with requirements, provide products by the following:
1. Magnum located at 2439 South 49" Avenue, Phoenix, Arizona 85043; Toll Free Tel. 800-827-8002; Tel.
602-272-3600; Web: http://magnumcompanies.net/
FABRICATION

Shop Assembled
EXECUTION

EXAMINATION

Examine all products specified above before installation. Reject any products that are wet, moisture damaged,
scratched, or damaged.

Notify Architect of unsatisfactory conditions.

PREPARATION
Clean surfaces thoroughly prior to installation.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best results.

INSTALLATION
Install in accordance with manufacturer's instructions.
Install materials level, plumb, sure, true and straight.

Adjust as necessary to ensure tight fitment.

PROTECTION
Protect installed products until completion of project.

Touch-up, repair or replace damaged products before Substantial Completion. Replace damaged products that
cannot be repaired to original condition.

END OF SECTION 05 75 00
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Division 06 - Wood, Plastics, and Composites

SECTION 06 00 00 - WOOD, PLASTICS, AND COMPOSITES

PART 1- GENERAL

1.01
A.
B.

1.

2.
1.02
A.

1.

2.

3.
1.03
A.
1.04
A.

SUMMARY

Section Includes: Landscape stakes.

RELATED SECTIONS
Section 320000 — Exterior Improvements.
Section 329300 - Plants.

SUBMITTALS

Product Data: Manufacturer's data sheets on each product to be used, including:
Preparation instructions and recommendations.
Storage and handling requirements and recommendations.
Installation methods.

DELIVERY, STORAGE, AND HANDLING
Store products in manufacturer's unopened packaging until ready for installation.
PROJECT CONDITIONS

Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended

by manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

PART 2 - PRODUCTS

2.01 MANUFACTURERS
A. Acceptable Manufacturer: Liberty Hardware Mfg. Corp., which is located at: 140 Business Park Drive,
Winston-Salem, NC 27107; Toll Free Tel: 800.542.3789; Tel: 336.769.4077; Fax: 336.769.1839; Email: request
info (http://www.libertyhardware.com/support/contact/ ); Web: http://www.libertyhardware.com
B. Substitutions: Allowed if meets project requirements and has been approved by architect.
2.02 APPLICATIONS
A. Landscape planter benches:
1. Use 7” plastic landscape stakes in planter soil to secure bench surface.
2. Product: 267594 Vortex Outdoor Solutions 4-Pack 7" Plastic Landscape Stakes as manufactured by
Liberty Hardware Mfg. Corp.
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PART 3 - EXECUTION

3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.
3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for

the substrate under the project conditions.

3.03 INSTALLATION
A Install in accordance with manufacturer's instructions.
3.04 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 06 00 00
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SECTION 06 05 23 - WOOD, PLASTIC, AND COMPOSITE FASTENINGS

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes: Fasteners, face mount joist hangers for sawn lumber, hold-downs, framing angles, and

seismic and hurricane ties.

1.02 REFERENCES

A.

O w
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ASTM A36 — Carbon Structural Steel
ASTM A193 — Alloy Steel and Stainless Steel Bolting Materials for High Temperature Service

ASTM A240 — Chromium and Chromium-Nickel Stainless Steel Plate, Sheet and Strip for Pressure Vessels and for
General Applications

ASTM A307 — Carbon Steel Bolts and Studs

ASTM A449 — Hex Cap Screws, Bolts and Studs, Steel, Heat Treated

ASTM A480 — General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet, and Strip

ASTM A493 — Stainless Steel Wire and Wire Rods for Cold Heading and Cold Forging

ASTM A500 — Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes

ASTM A653 — Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy-Coated (Galvannealed) by the Hot-Dip Process
ASTM A706 — Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement

ASTM A924 — General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process

ASTM A1011 - Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy
with Improved Formability and Ultra-High Strength

ASTM D7147 — Standard Specification for Testing and Establishing Allowable Loads of Joist Hangers.
ASTM D2395 — Standard Test Methods for Specific Gravity of Wood and Wood-Based Materials

ASTM F1554 — Anchor Bolts, Steel

ASTM F1575 — Standard Test Method for Determining Bending Yield Moment of Nails

ASTM F1667 — Driven Fasteners: Nails, Spikes, and Staples

ICC-ES AC13 — Acceptance Criteria for Joist Hangers and Similar Devices

ICC-ES AC116 — Acceptance Criteria for Nails and Spikes

ICC-ES AC118 — Acceptance Criteria for Tapping Screw Fasteners

ICC-ES AC120 — Acceptance Criteria for Wood Screws Used in Horizontal Diaphragms and Vertical Shear Walls
ICC-ES AC155 — Acceptance Criteria for Hold-Downs (Tie-Downs) Attached to Wood Members

ICC-ES AC233 — Acceptance Criteria for Alternate Dowel-Type Threaded Fasteners

ICC-ES AC261 — Acceptance Criteria for Connectors Used with Cold-Formed Steel Structural Members
ICC-ES AC316 — Acceptance Criteria for Shrinkage Compensating Devices

ICC-ES AC398 — Acceptance Criteria for Cast-In-Place Cold-Formed Steel Connectors in Concrete for Light-Frame
Construction

AA. ICC-ES AC399 Acceptance Criteria for Cast-In-Place Proprietary Bolts in Concrete for Light-Framed Construction
BB. AISI 2001 — Cold-Formed Steel Specification
CC. 2005 NDS — National Design Specification

PART 2 - PRODUCTS
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2.01 MANUFACTURERS

A. Acceptable Manufacturer: Simpson Strong-Tie, 120 E Corporate Place #6; Chandler, AZ 85225. Tel: (480)
855-7360. Fax: (480) 963-3052. Webh: www.strongtie.com

B. Substitutions: Not permitted.

2.02 COMPONENTS
A. Sheathing Nails: 8d common nails, 16d common nails.
B. Simpson Strong-Tie Company Inc.

1. Face mount joist hangers for sawn lumber which may include: Simpson HU26, Simpson HU28, Simpson
HU210

2. Source: Simpson Strong-Tie Company, Inc.

3. www.strongtie.com

C. Simpson Strong-Tie Company Inc.

1. Framing angles: Simpson A35, Simpson A34
2. Source: Simpson Strong-Tie Company, Inc.
3. www.strongtie.com

D. Simpson Strong-Tie Company Inc.

1. Holdowns for shear walls which may include: Simpson HD3B, Simpson HD9B
2. Source: Simpson Strong-Tie Company, Inc.
3. www.strongtie.com

E. Simpson Strong-Tie Company Inc.

1. Seismic and hurricane ties: Simpson H3
2. Source: Simpson Strong-Tie Company, Inc.
3. www.strongtie.com

F. Threaded Studs: %" Threaded studs with nuts and lock washers.

2.03 MATERIALS
A. Steel:

1. Sheet: ASTM A36, ASTM A653, ASTM A1011

2. Fasteners: ASTM A307, ASTM F1554, ASTM F1667, SAE C1022 (SDS Screws)
B. Stainless Steel:

1. Sheet: ASTM A240, ATTM A480

2. Fasteners: ASTM A493
C. Finishes:

1. Gray paint

2. Hot-dipped galvanized or electro-plated galvanized: G90, G185 (ZMAX or HDG)

3. Powder-coated paint
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4. Electro-galvanized, Zinc dichromate and Double Barrier for SD and SDS screws

2.04 FABRICATION

Shop assembly to occur per the manufacturer’'s approved production drawings.
Fabrication tolerances per manufacturer.
Fabrication requiring welding shall be performed in accordance with the current American Welding Society's standards.

The manufacturer’s identification shall be stamped into the metal or wood part and a label may be attached to the part
with adhesive.

oo

2.05 TESTING

A. Allowable loads published in manufacturer's catalog to be determined using the minimum load from static and/or cyclic
analysis and one or more of the following test methods:

1. Static load tests in wood assemblies
2. Static load tests in steel jigs
3. Static load tests of products embedded in concrete or masonry

B. Testing to determine allowable loads shall be performed as per the applicable ICC-ES Acceptance Criteria or ASTM
standard.

C. Allowable loads for hangers are determined by a static load test resulting in not more than a 1/8" deflection of the joist
relative to the header, or either the lowest of 3 or average of 6 ultimate load divided by 3, or the fastener allowable load as
determined by the NDS, whichever is lowest.

D. Manufacturer to provide code testing data on all products that have been code tested upon request.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Unless otherwise noted in the manufacturer's catalog, allowable loads are for Douglas Fir-Larch under continuously dry
conditions. Allowable loads for other species or conditions must be adjusted according to the code. See manufacturer's
catalog for additional notes and requirements.

Built up lumber (multiple members) must be fastened together to act as one unit to resist the applied load.
C. Verify that the dimensions of the supporting member are sufficient to receive the specified fasteners.

w

3.02 INSTALLATION

A. Unless otherwise noted in the manufacturer's catalog, bolts, screws and/or nails shall not be combined.

B. All nails shall be common unless otherwise noted in the manufacturer's catalog or substituted by the engineer of record
with a reduction taken.

C. Unless otherwise noted in the manufacturer's catalog, bending steel in the field may cause fractures at the bend line.
Fractured steel will not carry the allowable load and must be replaced. When bending is allowed or required in the
catalog, the connector shall be allowed one cycle bend, one time only.

D. Galvanized connectors should not be placed in contact with treated wood unless the treated wood is adequately verified
to be suitable for such contact. Some wood treatments may accelerate metal deterioration. See the manufacturer's
catalog for specific recommendations.

E. A fastener that splits the wood will not carry the allowable load. Evaluate splits to determine if the connection will perform
as required. Dry wood will split more easily and should be evaluated as needed. If wood tends to split, consider pre-
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boring holes with a diameter not exceeding 0.75 of the nail diameter, for screws in wood with a specific gravity of 0.5 or
greater use: 5/32" for SDS, 5/64" for SD9 or SD10, and 1/16" for SD8 (2005 NDS 11.1.4 and 11.1.5.3).

Wood shrinkage will be taken into consideration when designing and installing connections.
Built-up lumber (multiple members) must be fastened together to act as one unit to resist the applied load.

Top flange hangers may cause unevenness. Possible remedies should be evaluated by a professional and include using
a face mount hanger, routering the beam, or cutting the subfloor to accommodate the top flange thickness.

Do not overload by exceeding the manufacturer's catalog allowable load values.

Unless otherwise noted in the manufacturer's catalog, fill all fastener holes with fastener types as specified in the
manufacturer's catalog.

All specified fasteners must be installed according to the instructions in the manufacturer's catalog.

Bolt holes shall be a minimum of 1/32" and a maximum of 1/16" larger than the bolt diameter (2005 NDS 11.1.2.2).
Install all specified fasteners before loading the connection.

Use proper safety equipment.

Welding shall be in accordance with the Welding Society (AWS) standards.

Welding galvanized steel may produce harmful fumes. Follow proper welding procedures and safety precautions.

Nail tools with hole-location mechanisms may be used to install connectors, provided the correct quantity and type of nails
are properly installed in the nail holes.

The joist shall bear completely on the connector seat the gap between the joist end and the header or back plate of the
hanger shall not exceed 1/8".

The installer of ATS systems shall cut rods to length as required.

Anchor bolt nuts should be finger-tight plus 1/3 to %2 turn with a wrench. Do not use an impact wrench to tighten nuts on
the anchor bolts.

Modifications to products or changes in installation procedures should only be made by a qualified designer. The
performance of such modified products or altered installation procedure is the sole responsibility of the designer.

END OF SECTION 06 05 23
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SECTION 06 10 00 — ROUGH CARPENTRY

PART 1 - GENERAL
1.01 SUMMARY
A. Related Documents:
1. Drawings and general provisions of the Subcontract apply to this Section.
2. Review these documents for coordination with additional requirements and information that apply to
work under this Section.
B. Section Includes: Execution and completion of Rough Carpentry in accordance with the Specifications and
Drawings including but not limited to;
1. Blocking, furring, general spacing and fastening
1.02 Related Sections:
Division 01 Section "General Requirements."
B. Division 01 Section "Special Procedures."
C. Division 01 Section "Construction Waste Management".
D. Division 06 Section "Finish Carpentry'.
1.03 REFERENCES
A. General:
1.  The following documents form part of the Specifications to the extent stated. Where differences exist
between codes and standards, the one affording the greatest protection shall apply.
2. Unless otherwise noted, the referenced standard edition is the current one at the time of
commencement of the Work.
3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
ASTM International.
American Wood Preservers Association (AWPA).
Douglas Fir Protection Association (DFPA).

mDO O ®

National Fire Protection Association (NFPA).
1.04 SUBMITTALS

A. Submit under provisions of Divisions 01 Section "General Requirements" and "Special Procedures."

B. Certificate: Provide certificate from each manufacturer stating that material is first quality, meets or exceeds
the properties of specified materials as specified herein, and is suitable for intended use on this Project.
Where recycled lumber materials are used for structural applications or where otherwise noted, include
lumber certification and quality grading.

1.05 QUALITY ASSURANCE

A. Inspection: Prior to work of this Section, carefully inspect the installed work of other trades and verify that
such work is completed to the point where this installation may properly commence.

B. Discrepancies: In the event of discrepancy, immediately notify the Project Manager. Do not proceed with

installation in areas of discrepancy until such discrepancies have been fully resolved.
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C. Lumber may be rejected by the Project Manager, whether or not it has been installed, for excessive warp,

twist, bow, crook, mildew, fungus, or mold, as well as for improper cutting and fitting.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Materials shall be properly packed and handled while in transit so as to arrive at the job site in undamaged
condition. Manufactured materials shall be delivered in suitable containers plainly marked with brand and
manufacturer's name.

B. Storage arrangements shall be subject to Project Manager's approval and shall afford every access for
inspection and identification of each item. Lumber shall be piled off the ground, on skids, in a manner which
prevents twisting or warping and affords proper ventilation, drainage and protection from termites and decay,
rain and excessive sun. Plywood shall be protected from dampness. Material shall be protected from the
elements and from damage or deterioration.

C. Damaged or deteriorated materials or assemblies shall not be used in the work and shall be replaced at no
extra cost to University.

PART 2 - PRODUCTS
2.01 MATERIALS

A. General: Material shall conform to these specifications and to the applicable current editions of the Standard
Specifications of ASTM and CBC. [The source of new lumber shall be certified sustainable harvested lumber.]

B. Lumber Grading:

1. Douglas Fir: "Standard Grading and Dressing Rules,"
2. Redwood: "Standard Specifications for Grades of Redwood Lumber"

C. Lumber Grade Marking: Each piece of lumber shall bear the official grade mark of the appropriate inspection
bureau of the American Lumber Association.

D. Lumber Size and Patterns: Surface four sides, dress sizes to UBC Chapter 23; work to sizes shown. Sizing and
surfacing shall be as required and approved for the particular location. Framing shall be sized and where
exposed shall be surfaced.

E. MDF Board:

1. %" and %"
2.02 LUMBER FASTENINGS (except for preservative pressure treated lumber fastenings)
A. Nails and Spikes: Common Wire unless otherwise noted
1. Nailing of wood members shall conform to Uniform Building Code and/or as indicated.
2 Penetration: half-length of nail into piece receiving point.
3.  To connect pieces 2 inches (25 mm) net in thickness, 16d nails may be used.
4 Do not drive nails closer together than half their length, nor closer to edge of piece of lumber or timber
than 1/4 their length.
5. Spacing and size of nails to be such that splitting will not occur. Pre-bore holes for nails wherever
necessary to prevent splitting. Bore diameter of holes smaller than diameter of nail or spike (3/4 dia.).
6. For plywood nailing, barbed plywood nails, size and spacing as indicated. Nails shall have edge
distances of not less than 3/8 inch (9.5 mm).
7. Use galvanized nails where exposed to weather or where members are built-in to roofing.
B. Screws: Bright steel wood screws:
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1. Screws are to be turned into place, not driven. Self-tapping where required for fastening to metal

framing.

Countersink where heads will interfere or as required.

Screw bolt holes the same diameter and depth as shank; bore holes for threaded portion of screws with
bit no larger than base of thread.

4, Use galvanized or cadmium plated screws on fastenings exposed to weather or where members are
built-in to roofing.

C. Bolts: Standard mild steel, square or hex head machine bolts with square nuts and malleable iron or steel
plate washers, conforming to ASTM A307.

1.  Tobeinstalled in drilled holes the diameter of the bolt, 1/32 inch (0.8 mm) to 1/16-inch (1.6 mm) over
size.

Bolting of wood members shall conform to CBC requirements and as called for on the drawings.
Washers: Provide bolts bearing on wood, unless noted otherwise on the drawings, with malleable iron,
or steel plate washers under heads and nuts. Do no final bolting until structure has been properly
aligned.

4, Use galvanized bolts, nuts and washers where exposed to weather or where members are built-in to
roofing.

D. Lag Screws: Conform to "National Design Specification for Stress Graded Lumber and Its Fastenings," NFPA,
latest edition.

1. Lag screws shall be screwed and not driven into place. Penetration in each timber shall not be less than
2/3 of the length of the lag screw.

2. Hole shall be bored the same diameter and depth as the shank, after which the hole shall be continued
to a depth equal to the length of the lag screw with a diameter no larger than 3/4 of the shank
diameter.

3. Washers: Provide lag screws bearing on wood with malleable iron or steel plate washers under heads.
Use galvanized lag screws and washers where exposed to weather or where members are built-in to
roofing.

2.03 ROUGH HARDWARE (except for preservative pressure treated lumber fastenings)
A. Provide rough hardware related to carpentry work which is not specifically called out under other
headings. This shall include, but not be limited to, the following:

1.  General: Fastenings, devices, and other rough hardware not specifically indicated on drawings or
specified herein shall be submitted for approval prior to installation. Conform to ASTM A7 or A36.
Framing clips, hangers, etc.: Standard products of Simpson.

Sheet metal straps: Galvanized sheet steel of gauges and designs indicated.
Expansion anchors shall have a current ICC evaluation report and be size, number and type shown,
installed as described in the evaluation report.

5. Powder Driven Fasteners: shall have a current ICC evaluation report and be size, number and type
shown, installed as described in the evaluation report.

PART 3 - EXECUTION
3.01 WORKMANSHIP
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A. General: Rough carpentry shall produce joints true, tight, and well nailed with members assembled in
accordance with the Drawings and with pertinent codes and regulations.

B. Selection of lumber pieces: Carefully select members. Select individual pieces so that knots and obvious
defects will not interfere with placing bolts or proper nailing or making proper connections.

3.02 SITE-APPLIED WOOD TREATMENT

A. Brush apply two coats of preservative treatment on site cut ends and site cut wood in contact with other
wood surfaces.

B. Apply preservative treatment in accordance with manufacturer's instructions.

C. Allow preservative to cure prior to erecting members.

3.03 INSTALLATION - LUMBER AND DECKING
. Secure decking perpendicular to framing members with ends staggered over firm bearing where possible.
B. Maintain deck joints of 1/16 inch (1.6 mm).
C. Surface Flatness: +/- 1/4-inch (6 mm) in 10 feet (3 m) maximum.
3.04 FRAMING

A. Install framing in strict accordance with the requirements of CBC Chapter 23 unless more stringent
requirements are specified herein or shown on the Drawings.

B. Optimum Value Engineering: Where indicated on drawings or, with prior approval by the Project Manager, the
following framing techniques may be employed. Nothing in this Section shall supercede requirements of CBC
Chapter 23 as modified by Division 01 Section "Lateral Force Procedures ', or other requirements in the
Drawings or Specifications.

1. Wall studs spaced at 24 inches (600 mm) on center with horizontal staggering (Verify with Project
Manager and ensure that wall finish materials can meet spans)
Built up headers may be used in lieu of solid lumber.
Frame corners with two studs and framing clips.
Use blocking for attachments in lieu of continuous stud.

vk wN

Delete headers at non-load bearing walls.
6. Layout framing to take advantage of sheathing or siding dimensions.
3.05 CLEANUP
A. At the end of each shift and upon completion of the work, remove debris, rubbish and surplus materials from
the site which resulted from work under this section. Do not leave wood, shavings, sawdust, etc. on the
ground or buried in fill. Take positive measures to ensure that saw dust and wood shavings do not enter the
storm drainage system.
3.06 WASTE MANAGEMENT
Conform with Division 01 Section “Construction Waste Management.”
B. Separate wood waste in accordance with the Waste Management Plan.
C. Separate stained, painted and treated lumber from clean lumber and place in designated area for hazardous
materials.
D. Separate and store separately in a clean and dry location the following categories for salvage or re-use on site:
1.  Sheet materials larger than 2 square feet (1.19 m).
2. Framing members larger than 16 inches (400 mm).
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3. Multiple offcuts of sizes larger than 12 inches (300 mm).
E. The following categories may be re-used in the manufacture of particle board or MDF.
1. Composite wood, (for example, plywood, OSB, LVL, I-Joist, parallel strand, MDF, particleboard).
2. Clean dimensional lumber.
F. Set aside damaged wood for acceptable alternative uses, for example use as bracing, blocking, cripples, or ties.
G. Do not burnin an open fire, wood stove, fireplace or other non-industrial incinerator lumber that is less than a
year old or wood treated with creosote, pentachlorophenol, CCA, ACA, or other pressure treatment.
H. Separate the following categories for disposal and place in designated areas for hazardous materials: treated,
stained, painted, or contaminated wood.
I. Sequence work to minimize use of temporary HVAC to dry out building and control humidity.

END OF SECTION 06 10 00
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SECTION 06 11 00 - WOOD FRAMING
PART 1 - GENERAL
1.01 SECTION INCLUDES

Wood stud wall framing

Floor joists

Roof rafters

Exterior decking joists and framing: Pressure-treated lumber

S0 ® >

1.02 RELATED SECTIONS
A. Section 05 00 00 - Metals.
B. Section 05 05 23 - Metal Fastenings.
C. Section 05 12 00 - Structural Steel Framing.
D. Section 06 05 23 — Wood, Plastic, and Composite Fastenings.
E. Section 06 16 00 — Sheathing.
F. Section 07 21 19 — Foamed-In-Place Insulation.
G. Section 09 21 00 — Plaster and Gypsum Assemblies.
H. Section 09 29 00 — Gypsum Board.

1.03 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used, including:

1.  Technical data indicating compliance with specifications and standards.
2. Storage and handling requirements and recommendations.
3. Installation methods.

B. Certification: Submit certification that the decking size specified will meet the specified design wind pressure
and snow loads.

C. Selection Samples: For each finish product specified, two complete sets of finish samples of the
manufacturer's standard stain colors on the specified species and with the specified pattern, size, texture, and
finish.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in providing products of the type specified in this section,
with minimum of 5 years documented experience with products in use.

B. Labeling Requirements: Each length of lumber shall be stamped at the mill indicating certification mark, mill
identification, grade name, and inspection certificate. All labels shall be placed on surfaces where it will not be
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exposed to view when installed.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance
with requirements of local authorities having jurisdiction.

1.06 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by
manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

PART 2 - PRODUCTS
2.01 LUMBER

A. Dimensional Lumber:

Maximum Moisture Content: 19%
Non-Load-Bearing Interior Partitions: Standard, Stud, or No. 3
Framing Other Than Non-Load-Bearing Interior Partitions: Douglas Fir/Larch: WCLIB or WWPA
Exposed Framing: Provide material hand-selected for uniformity of appearance and freedom from
characteristics on exposed surfaces and edges that would impair finish appearance, including decay,
honeycomb, knot-holes, shake, splits, torn grain, and wane.
A. Species:
1) Rafters and joists: Southern Yellow Pine
2) Beams, Girders, and Headers: Southern Yellow Pine
3) Studs and Plates: Southern Yellow Pine
a) Pressure-treated lumber shall be used for all exterior applications

el A .

B. Timbers 5-Inch Nominal (117-mm Actual) Size and Thicker:

1. Species:
A. Douglas fir-larch
B. Douglas fir-larch (north)
C. Douglas fir-south
D. NLGA, WCLIB, or WWPA

C. Miscellaneous Lumber:

1. Standard, Stud, or No. 3 grade with 19% maximum moisture content of any species
2. Provide for nailers, blocking, and similar members.
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PART 3 - EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Install deck with tongue up on all sloped surfaces.

END OF SECTION 06 11 00
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SECTION 06 16 00 - SHEATHING
PART 1 - GENERAL

1.01 SECTION REQUIREMENTS
A. Section includes sheathing for the following applications:
1. Wall Sheathing
2. Roof Sheathing
3. Subflooring
1.02 RELATED SECTIONS
A. Section 05 05 23 Metal Fastenings
B. Section 05 40 00 Cold-Formed Metal Framing
C. Section 06 11 00 - Wood framing
D. Section 06 16 23 - Subflooring
PART 2 - PRODUCTS.
2.01 WALL SHEATHING
A. 15/32” Plywood Wall Sheathing: Exposure 1, Structural | sheathing.
B. Cementitious Backer Units: ASTM C 1325, Type A.
1. USG Corporation; DUROCK Cement Board.
2.04 ROOF SHEATHING
A. LP TechShield Radiant Barrier
1. APA Exposure 1 rated OSB
2.05 SUBFLOORING AND UNDERLAYMENT
A. Subflooring:

1. Oriented-Strand-Board Subflooring: Exposure 1, Structural sheathing
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a)11/8"T&G
PART 3 - EXECUTION
3.01 INSTALLATION
A. Fastening Methods:
1. Subflooring and Roof Sheathing:
a) Screwed to light gauge steel framing
2. Wall Sheathing:

a) Nail to light gauge steel frame.

END OF SECTION 06 16 00

95%
U.S. D.O.E. Solar Decathlon 2013
SHEATHING

Published 8/22/2013

0616 00 - 211



ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
‘ASUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

SECTION 06 16 23 — SUBFLOORING

PART 1 - GENERAL

1.01 SUMMARY
A. Section includes: Subfloor panels
B. Related Requirements:

1. Division 06 10 00 Section “Rough Carpentry”

1.02 QUALITY ASSURANCE

A. Manufacturer Qualifications: Capable of demonstrating that all wood procurement operations are conducted
in accordance with procedures and policies of the Sustainable Forestry Initiative (SFI) Program.

B. Code Compliance: Comply with requirements of the following:
C. International Code Council Evaluation Service, ICC-ES ESR-1785.
D. Voluntary Product Standard, DOC PS2-10, “Performance Standard for Wood-Based Structural-Use Panels”.
1.03 WARRANTY
A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
components of flooring and sheathing system that fail due to manufacturing defects within specified warranty
period.
1. For subflooring and roof and wall sheathing applications, manufacturer shall warrant that the panels
will not delaminate nor require sanding due to moisture absorption during installation within 300 days

of purchase. Verify available warranties and warranty periods.

2. Warranty Period: 50 year(s) from date of Substantial Completion.
PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Products: Subject to compliance with requirements, available products that may be incorporated into the
Work include, but are not limited to, the following:

1. Huber Engineered Woods: AdvanTech Sheathing
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2.02 PERFORMANCE REQUIREMENTS

A. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. ldentify products with
appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another
qualified testing agency.

PART 3 - EXECUTION

3.01 EXAMINATION
A. Examine sheathing before installation. Reject panels that are wet, moisture damaged, or mold damaged.
B. Examine floors and roofs for suitable conditions where sheathing will be installed.
C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with
minimum number of joints or optimum joint arrangement.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction
unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the following:

1. NES NER-272 for power-driven fasteners.

2. Chapter 23 in ICC's "International Building Code”.

3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate
Attachments," in ICC's "International Residential Code for One- and Two-Family Dwellings”.

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully penetrate
members where opposite side will be exposed to view or will receive finish materials. Make tight connections.
Install fasteners without splitting wood.

E. Coordinate roof sheathing installation with flashing and joint-sealant installation so these materials are
installed in sequence and manner that prevent exterior moisture from passing through completed assembly.

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support
elements.
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3.03 PROTECTION

A. Remove and replace sheathing panels that are wet, moisture damaged, or mold damaged.

END OF SECTION 06 16 23
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SECTION 06 22 00 - MILLWORK
PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes:
1. Cabinet boxes
2. Cabinet doors & drawers
3. Shelves
2. Hinges
3. Undermount drawer slides

1.02 ACTION SUBMITTALS

A. Product Data: Manufacturer’s data sheets on each product to be used, including:
1. Preparation instructions and recommendation.
2. Storage and handling requirements and recommendations.
3. Installation methods.
B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1. Indicate locations of blocking and reinforcements required for installing laboratory casework.
2. Include details of utility spaces.
3. Indicate locations of and clearances from adjacent walls, doors, windows, other building components,
and other laboratory equipment.
4. Include coordinated dimensions for laboratory equipment specified in other Sections.
C. Selection Samples: For each finished product specified, one complete set of color chips representing
manufacturer’s full range of available colors and patterns.
1. One set of casework samples indicating full range of finishes for casework specified.

1.03 QUALITY ASSURANCE
A. Installer Qualifications: As indicated by fabricator of products.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer’s unopened packaging until project conditions are ready for installation.
B. Store in dry, protected, well-ventilated area and protect from damage.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Products: Subject to compliance with requirements, provide the following:
1. Cabinet boxes
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a. Dimension
1. See drawings.
b. Finish
1. %” Melamine
2. Cabinet doors & drawer fronts
a. Doors
1. Dimension: See drawings.
2. Finish: White gloss rigid thermofoil (RTF)
b. Drawer fronts
1) Dimension: See drawings
2) Finish: White gloss rigid thermofoil (RTF)
3. Blum undermount soft close drawer slides (Blumotion)
a. Quantity: 7
4. Blum insert soft close hinges
a. Quantity: 11
5. Shelves
a. Dimension: See drawings.

b. Finish: Sherwin Williams’ Chem Aqua- latex based lacquer

6. Drawer boxes

a. Prefinished Birch plywood
7. Sheet material

a. MDF

B. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Acceptable Manufacturer: Superior Hardwoods, which is located at: 616 S. 55t Ave, Phoenix, AZ. Tel

602-353-8008; Web: http://www.superiorhardwoods.com/

2. Acceptable Manufacturer: Northern Contours, which is located at: 305 S. Brooks, Mesa, AZ. Tel 480-

214-8240; Web: http://www.northerncontours.com/

3. Acceptable Manufacturer: Sherwin Williams, which is located at: 6150 Dixie Hwy, Fairfield, OH. Tel

513-829-8677; Web: http://www.sherwin-williams.com/?WT.mc_id=SW _Storel1797

4. Acceptable Manufacturer: Wurth Louis and Company, which is located at: 2110 E. Raymond Ave. B-2,
Phoenix, AZ 85040. Tel 602-243-0242; Web: http://www.blum.com/us/en/index.php

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine products specified above before installation. Reject any products that are wet, moisture damaged, or
mold damaged.

END OF SECTION 06 22 00
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SECTION 06 40 13 — EXTERIOR ARCHITECTURAL WOODWORK

PART 1- GENERAL

1.01 SUMMARY

A. Section Includes: Woodwork for exterior vertical shade structures
B. Related Sections
1. Section 05 75 00 - Architectural metalwork

1.02 CERTIFICATION OF WOOD STANDARDS
A. Grades of exterior architectural woodwork shall comply with AWI’s “Architectural Woodwork Standards.”

B. Submittals: Product Data.

PART 2 - PRODUCTS

2.01 LUMBER

A. Dimensional Lumber:
1. AWI 100.
2. Nominal Sizes: 2”x4” and 2”x6"
3. Wood Species and Grade: Douglas Fir, select clear.

PART 3 - EXECUTION

3.01  INSTALLATION

A. Install as per drawings.

END OF SECTION 06 40 13
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SECTION 06 40 23 — INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.01 SUMMARY
A. Section includes:

1. Bamboo shower finish

2.  Bamboo bathroom soffit

3.  Bamboo kitchen soffit
1.02 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

B. Shop Drawings:

1. Include plans, elevations, sections, and attachment details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.

3. Detail fabrication and assembly of finishes and soffits.

4. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure

and to supported equipment. Include adjustable motor bases, rails, and frames for equipment
mounting.
C. Include diagrams for power, signal, and control wiring.

D. Samples: For each exposed product and for each color and texture specified.

1.03 QUALITY ASSURANCE

A. Installer Qualifications: Qualified worker

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Products: Subject to compliance with requirements, provide the following:
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1. Terra Firma Bamboo Plywood
a) %" x48” x96”
b) Finish: medium dark
2. Terra Firma Bamboo Counter Tops
a) 1%” x 26" x 96”
b) Finish: medium dark
B. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Acceptable Manufacturer: Terra Firma, which is located at Portland, OR, USA; Tel 971-207-4830; Web:
www.terrafirmafloorings.com

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine products specified above before installation. Reject any products that are wet, moisture damaged, or
mold damaged.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the
substrate under the project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer’s instructions.

3.04 PROTECTION

A. Precaution shall be taken during installation to ensure that product is not damaged. Do not install damaged
goods. Damaged components shall be replaced.

END OF SECTION 06 40 23
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SECTION 06 73 00 — COMPOSITE DECKING

PART 1 - GENERAL

1.01 SECTION INCLUDES
A. Outdoor Raised Deck Floor System.
1.02 REFERENCES
A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
B. ASTM E72-98 - Standard Test Methods of Conducting Strength Tests of Panels for Building Construction.
1.03 SUBMITTALS
A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
B. Shop Drawings:
1. Indicate slat layout, patterns, color arrangement, perimeter conditions, and junctions with dissimilar
materials, thresholds, and setting details
C. Verification Samples: For each finish product specified, two samples, minimum size 6 inches (150 mm) square,
representing actual product.
D. Manufacturer's Certificates: Certify products meet or exceed specified requirements.
1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications: Manufacturer specializing in the work of this section with minimum five years
experience.
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B. Installer Qualifications: Company specializing in performing similar work to the work of this section with

minimum two years experience.

C. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and application workmanship.
1. Finish areas designated by Architect.
2. Mock-up shall consist of a minimum of 4 underlayment panels and associated components.
3. Do not proceed with remaining work until workmanship is approved by Architect.
4, Refinish mock-up area as required to produce acceptable work.
5.  Accepted mock-ups shall be comparison standard for remaining Work

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Deliver materials in manufacturer's unopened containers, fully identified with name, brand, type, and grade.

C. Store adhesives out of direct sunlight at temperatures 40-75 degrees. Some adhesives require special handling

and storage. Follow manufacturer's written instructions for storage and handling of all products.
D. Protect materials from contamination in accordance with manufacturer's instructions.

E. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance

with requirements of local authorities having jurisdiction.
1.06 SEQUENCING

A. Ensure that locating templates and other information required for installation of products of this section are

furnished to affected trades in time to prevent interruption of construction progress.

B. Ensure that products of this section are supplied to affected trades in time to prevent interruption of

construction progress.

1.07 PROJECT CONDITIONS
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A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by
manufacturer for optimum results. Do not install products under environmental conditions outside

manufacturer's absolute limits.
B. Deck supports specified are to be for used with pedestrian traffic only.
PART 2 - PRODUCTS
2.01 MANUFACTURERS
A. Acceptable Manufacturer: Trex ; Phone: 1-800-289-8739
B. Substitutions: Of equal quality and product.
2.02 PRODUCTS
A. Trex Transcend High Performance composite decking
1. Color: Rope Swing
2. Weatherability: Moisture/temperature resistant.
PART 3 - EXECUTION
3.01 PREPARATION

A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the

substrate under the project conditions.
B. Establish accurate lines, levels and pattern.

C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the

substrate under the project conditions.

D. Substrate surface that will underlayment panels shall be structurally capable of carrying the dead and live

loads anticipated.

E. Substrate surface that will receive the deck supports must be well compacted or structurally capable of

carrying the dead and live loads anticipated.
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Substrate must be clean and free of projections and debris that could impair the performance of the total deck

system.

INSTALLATION

Install in accordance with manufacturer's instructions.

Install deck materials, pattern, grid layout, and finished elevation as indicated on the Drawings.

Establish starting point and the finished elevation of the deck surface and mark around the perimeter with an

acceptable leveling device.

Mark off and square all outside edges with control. Install two lines that are perpendicular to each other
across the deck area. Continue to mark a grid of lines in both directions marking the location of each pedestal.

Use the control lines as references to periodically check the layout during installation.

Place in orientation or pattern indicated.

Spacing 1/16 inch to 1/8 inch (16 mm to 32 mm) with drainage between paver joints and thru panel.
No joint fillers required.

PROTECTION

Protect installed products until completion of project.

Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 06 73 00
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Division 07 - Thermal and Moisture Protection
SECTION 07 00 00 — THERMAL PROTECTION

PART 1 - GENERAL

1.01 SUMMARY

a)  Section includes 3M™ Scotchmate™ Reclosable Fasteners SJ3571 and SJ3572 Family. Scotchmate
Reclosable Fasteners consist of nylon fabric with hooks or loops.

b) Related Sections:

i)  Section 32 94 33 — Planters

1.02 ACTION SUBMITTALS
a) Product Data:

i)  Temperature down to -40°F (-40°C) increases the typical closure strengths. The adhesive on
Scotchmate reclosable fasteners SJ3571 and SJ3572 has been formulated to withstand typical
outdoor temperature, humidity and ultraviolet exposure conditions.

i) Closure strength of nylon hook and loop fasteners decreases after prolonged exposure to water
due mainly to water absorption by the cut nylon ends for hook products. Closure strength is
regained when dried.

iii)  The nylon components resist occasional attack by most common solvents and alkaline solutions.
Acid solutions may cause deterioration of the fastener

1.03 INFORMATIONAL SUBMITTALS

a) Coordination Drawings: Sheet L-502 and L-503 show details of how VHB Tape will be used to
assemble the planter modules, drawn to scale, and coordinated with each other, using input from
installers of the items involved.

1.04 WARRANTY

a) Unless stated otherwise in 3M’s product literature, packaging inserts or product packaging for
individual products, 3M warrants that each 3M product meets the applicable specifications at the
time 3M ships the product. Individual products may have additional or different warranties as stated
on product literature, package inserts or product packages. 3M makes no other warranties, express
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or implied, including, but not limited to, any implied warranty of merchantability or fitness for a
particular purpose or any implied warranty arising out of a course of dealing, custom or usage of
trade. User is responsible for determining whether the 3M product is fit for a particular purpose and
suitable for user’s application. If the 3M product is defective within the warranty period, your
exclusive remedy and 3M’s and seller’s sole obligation will be, at 3M’s option, to replace the product
or refund the purchase price.

i) Warranty Period: 2 years from date of Substantial Completion.
PART 2 - PRODUCTS

2.01 MANUFACTURERS

a) Products: User is responsible for determining whether the 3M product is fit for a particular purpose
and suitable for user’s method of application. The materials to be bonded with the product, the
surface preparation of these materials, the products selected for use, the conditions in which the
product is used, and the time and environmental conditions in which the product is expected to
perform are among the many factors that can affect the use and performance of a 3M product.

b) 3M™: Scotchmate™ Reclosable Fasteners SJ3571 and SJ3572.
PART 3 - EXECUTION

3.01 CONNECTIONS
a) See sheet L-502 and L-503 for proper connection details

b) Mechanical attachment of Scotchmate Reclosable Fasteners SJ3571 and SJ3572 family of products
may also be secured using staples, screws, rivets and similar methods for difficult to adhere to
surfaces such as textured plastics and wood. This may reduce the possibility of edge lifting. The head
of the mechanical fastener should be flat and large enough to resist pull through when the fastener
is disengaged. The head of the fastener should also be recessed as much as possible below the
surface of the hook or loop to prevent interference with (dis)engagement properties.

3.02 IDENTIFICATION
a)  These hook and loop fasteners are coated on the backside with a high temperature acrylic pressure

sensitive adhesive designed to function over a range of temperatures and humidity. This adhesive is
especially suited for attachment to bare metals and a variety of high surface energy adherents.
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3.03 3M™ Scotchmate™ Reclosable Fasteners SJ3571 and SJ3572 SCHEDULE

a) 200 linear feet of SJ3571 and SJ3572, 1in wide

END OF SECTION 07 00 00
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SECTION 07 13 00 -

PART 1- GENERAL

1.01 SUMMARY

ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
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SHEET WATERPROOFING

A. Section Includes: Self-adhered sheet membrane waterproofing and accessory products.

B. Related Sections:

1. Section 06 10 00 — Rough Carpentry

2. Section 06 11 00 — Wood Framing

3. Section 06 16 23 — Subflooring

4. Section 06 40 23 — Interior Architectural Woodwork

5. Section 08 14 00 — Wood Doors

6. Section 09 21 00 — Plaster and Gypsum Board Assemblies

7. Section 09 25 26 — Natural Clay Plastering

8. Section 09 29 00 — Gypsum Board

9. Section 09 62 23 — Bamboo Flooring

10.

11.

12.

Section 22 11 16 — Domestic Water Piping
Section 22 41 23 — Residential Shower Receptors and Basins

Section 22 41 39 — Residential Faucets, Supplies, and Trim

1.02  REFERENCES

A. American Society of Testing and Materials (ASTM):

1.

LN U AW

ASTM C 272 Standard Test Method for Water Absorption of Core Materials for Structural Sandwich
Constructions.

ASTM C 518 Standard Test Method for Steady-State Thermal Transmission Properties by Means of
the Heat Flow Meter Apparatus.

ASTM C 578 Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.

ASTM C 836 Standard Test Methods for Crack Cycling at-32 C.

ASTM D 36 Standard Test Method for Softening Point of Bitumen (Ring-and-Ball Apparatus).

ASTM D 92 Standard Test Method for Flash and Fire Points by Cleveland Open Cup Tester.

ASTM D 412 Standard Test Method for Tensile Strength.

ASTM D 570 Standard Test Method for Water Absorption.

ASTM D 751 Standard Test Method for Resistance to Hydrostatic Head.
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ASTM D 882 Standard Test Method for Tensile Strength, Film.

ASTM D 896 Standard Practice for Resistance of Adhesive Bonds to Chemical Reagents.
ASTM D 903 Standard Test Method for Peel Resistance.

ASTM D 1621 .Standard Test Method for Compressive Properties of Rigid Cellular Plastics.
ASTM D 1876 Standard Test Method for Lap Adhesion.

ASTM D 1970 Standard Test Method for Flexibility at Cold Temperature.

ASTM D 1970 Standard Test Method for Crack Cycling at -32 C.

ASTM D 5385 Standard Test Methods for Resistance to Hydrostatic Head

ASTM D 5601 Standard Test Methods for Tear Resistance.

ASTM D 5602 Standard Test Methods for Static Puncture.

ASTM D 5957 Standard Guide for Flood Testing Horizontal Waterproofing Installations.
ASTM E 96(B) Standard Test Method for Water Vapor Permeance.

ASTM E 154 Standard Test Method for Puncture Resistance.

ASTM D 5385 Standard Test Methods for Resistance to Hydrostatic Head.

B. International Organization for Standardization (ISO) 9001:2000 Quality Standard.

1.03  DEFINITIONS

A. Waterproofing Terminology: Refer to the following publications for terms related to waterproofing work
not otherwise defined in this section.

1.
2.
3.

ASTM D 1079: Definitions of Terms Relating to Waterproofing, Roofing, and Bituminous Materials.
National Roofing Contractors Association (NRCA): Roofing and Waterproofing Manual.
Roof Consultants Institute Glossary of Terms.

1.04 SUBMITTALS

A. Product Data: Include physical properties of the specified materials and explanations about product
installation, including installation techniques, restrictions, limitations and manufacturer recommendations.

B. Warranty: Certification that all components of the waterproofing assembly are being supplied and
warranted by a single manufacturer. Provide a specimen warranty from the manufacturer that includes all
components of the waterproofing installation.

C. Shop Drawings: Include detailing for all assemblies, including walls, curbs, drains, penetrations, edges, and
expansion and control joints. Include installation details of waterproofing, flashing, fastening and insulation
as applicable.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:

1.

The installer shall demonstrate its qualification to perform the work of this section by providing
written evidence from the manufacturer providing the single-source warranty that the installer is an
applicator in good standing and is authorized to install the specified waterproofing system on the
project.

Documentation of the installer's qualifications shall be written on the manufacturer's letterhead,
include the name and address of the installer and the full name and physical address of the

95%

Published 8/22/2013

U.S. D.O.E. Solar Decathlon 2013
SHEET WATERPROOFING 07 1300-228



ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
‘ASUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

waterproofing installation in the body of the letter, and shall be signed by an authorized
representative of the membrane manufacturer.

B. Manufacturer Qualifications:
1. Shall have a minimum of 10-year experience manufacturing waterproofing membrane systems.
2. Provide a warranty upon satisfactory installation of the waterproofing system.

1.06  PRE-INSTALLATION CONFERENCE

A. Convene no less than five days prior to commencing Work at a time and location to be determined.

1. All parties responsible for Work of this section shall be required to attend including the Architect,
Owner, Contractor and any other trades affected by the waterproofing Work.

2. Review installation procedures and coordination required with related work.

3. Inspect and make notes of job conditions prior to installation:
a. Minutes shall be taken at the conference and provided to all parties present.
b. All outstanding issues shall be noted in writing designating the responsible party for follow-up

action and the timetable for completion.

C. Application of waterproofing system shall not take place until all outstanding issues are

resolved to the satisfaction of the Building Owner.
1.07 QUALITY CONTROL
A. Warranty shall be issued upon approval of the installation.

B. Inspections shall be performed by a Technical Representative employed full-time by the Manufacturer and
whose primary job description is to assist, inspect and approve membrane installations for the
Manufacturer only.

C. A final inspection report from the Technical Representative, certifying that the waterproofing system has
been satisfactorily installed according to the project specifications, Approved Details and good general
waterproofing practice, shall be provided.

1.08 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by
manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

1.09  DELIVERY, STORAGE AND HANDLING

A. Deliver materials in original unopened containers of packaging clearly labeled with manufacturer's name,
brand name, instruction for use and all identifying numbers.

B. Store all materials in protected and well-ventilated areas. Only materials to be used the same day shall be
removed from this location. Special care shall be required at temperatures below 40 degree F (4.5 degree
C). Keep all materials away from open flame or welding sparks.

C. Pails of materials shall be carefully stored and adequately protected in accordance with the manufacturer's
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recommendations.

D. Store all adhesives at temperatures between 60 degree F (15.5 degree C) and 80 degree F (26.6 degree C).

1.10  WARRANTY

A. Sheet Membrane Waterproofing: Upon completion of work, the contractor shall supply the Owner with a
single-source warranty issued by the manufacturer of the waterproofing assembly.
1. Warranty Period: 10 years.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer: Schulter Systems L.P., which is located at: 194 Pleasant Ridge Road; Plattsburgh,
NY 12901-5841; Toll Free Tel: 800-472-4588; Email: info@schluter.com; Web: www.schluter.com

B. Substitutions: Not permitted unless approved by Architect.
2.02 SELF-ADHERED SHEET MEMBRANE WATERPROOFING

A. Furnish and install a complete vertical and/or horizontal waterproofing assembly including a self-adhered
sheet waterproofing membrane with a drainage / protection course. To ensure total system compatibility
all products shall be purchased from a single-source manufacturer.

B. Sheet Membrane Waterproofing:

1. Product: Kerdi-Board

2. A multifunctional tile substrate and building panel, which can also be used for creating bonded
waterproofing assemblies with tile coverings. It consists of an extruded polystyrene foam panel, with
a special reinforcement material on both sides and fleece webbing for effective anchoring in thin-set
mortar. The membrane shall have a total thickness of % inches. Provide appropriate sheathing
behind and on top of Kerdi-Board during installation. No special adhesive or heat shall be required to
form laps.

3. Thickness: 3/4 inches.

PART 3 - EXECUTION
3.01 SURFACE INSPECTION
A. Do not begin installation until substrates have been properly prepared.

B. The installer shall examine conditions of substrates and other conditions under which this work is to be
performed and notify Contractor, in writing, of circumstances detrimental to the proper completion of the
work. Do not proceed with work until unsatisfactory conditions are completed.

3.02  SURFACE PREPARATION

A. Surfaces shall be structurally sound and free of voids, spalled areas, looser aggregate and sharp protrusions.
Remove contaminates such as grease, oil and wax from exposed surfaces. Remove dust, dirt, loose stone
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and debris. Use repair materials and methods which are acceptable to manufacturer of sheet membrane
waterproofing.

3.03 KERDI-BOARD INSTALLATION
A. Remove all surface contaminants from the substrate that may weaken the bond.

B. Apply thin-set mortar to the substrate and/or onto KERDI-BOARD with a notched trowel. The mortar must
bond to the substrate and mechanically anchor the fleece on the KERDIBOARD surface.

C. Apply the panels to the wall and firmly press them in place to ensure full coverage.
D. Tightly abut the individual panels and align them appropriately.

E. The tiles can be installed immediately using unmodified thin-set mortar. Choose a notched trowel to match
the tile format, and back-butter the tiles, if necessary, to attain full coverage. Note: If the bond between the
thin-set mortar and substrate is questionable, additional mechanical attachment with the Schluter®-KERDI-
BOARD-ZSD anchors or Schluter®-KERDI-BOARDZT washers and corresponding screws is required. Fasteners
are installed after the thin-set mortar has hardened.

F. Where waterproofing is desired, the joints and corners of Schluter®-KERDI-BOARD in the area must be
sealed with Schluter®- KERDI-BAND using unmodified thin-set mortar. The KERDI-BAND must overlap panel
joints by at least 2" (50 mm). KERDI-BAND is also suitable for sealing connections to fixed building elements
such as door and window frames. Where these surfaces will not accept a bond to unmodified thin-set
mortar, use Schluter®- KERDI-FIX to bond KERDI-BAND. Separate KERDI-BOARD above the existing
movement joints and structural joints and cover the joints with Schluter®-KERDI-FLEX using unmodified
thin-set mortar, ensuring a minimum 2" (50 mm) overlap. Fastener penetrations may be sealed with

G. KERDI-BAND using unmodified thin-set mortar.

H. Please refer to the Schluter®-Shower System Installation Handbook for guidelines on waterproofing
showers, steam showers, and tub surrounds.

l. Note: Certain glass tiles may not be compatible with bonded waterproofing applications and/or may
require special setting materials. Consult glass tile manufacturer and Schluter®-Systems for more
information.

J. Certain moisture-sensitive stones, e.g., green marble, or resin-backed tiles may not be appropriate for use
in wet areas or may require special setting materials. Consult stone supplier and Schluter®-Systems for
more information.

K. If installing bathroom fixtures such as grab bars in showers, wall-mounted toilets, or other heavy objects,
the fixtures must be anchored in the structure or solid blocking behind KERDI-BOARD.

L. Note: Reinforcement may be required behind the entire footprint of the object. For example, place solid
blocking behind the base of a wall-mounted toilet installed over KERDI-BOARD on stud framing.

3.04 PROTECTION AND CLEANING

A. Protect waterproofing from damage and wear during remainder of construction period.
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B. Clean spillage and debris from adjacent construction using cleaning agents and procedures recommended
by membrane manufacturer of affected construction.

END OF SECTION 07 13 00
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SECTION 07 14 00 — FLUID-APPLIED WATERPROOFING
PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes the following:

1. Materials and installation methods for fluid-applied, vapor permeable air barrier membrane system
located in the non-accessible part of the wall.

2. Materials and installation methods to bridge and seal air leakage pathways in roof and foundation
junctions, window and door openings, control and expansion joints, masonry ties, piping and other penetrations
through the wall assembly.

B. Related Sections include the following:
1. Section 06 16 00 - Sheathing
2. Section 07 62 00 — Sheet Metal Flashing and Trim
3. Section 07 92 00 — Joint Protection

1.03  DEFINITIONS

A. Air Barrier Assembly: The collection of air barrier materials and auxiliary materials applied to an opaque
wall, including joints and junctions to abutting construction, to control air movement through the wall.

1.04  QUALITY ASSURANCE

A. General: Air barrier shall be capable of performing as a continuous vapor-permeable air barrier and as a liquid-
water drainage plane flashed to discharge to the exterior incidental condensation or water penetration. Air barrier
assemblies shall be capable of accommodating substrate movement and of sealing substrate expansion and control
joints, construction material changes, and transitions at perimeter conditions without deterioration and air leakage
exceeding specified limits.

B. The building envelope shall be designed and constructed with a continuous air barrier to control air leakage into,
or out of the conditioned space. An air barrier shall also be provided for interior partitions between conditioned space
and space designed to maintain temperature or humidity levels which differ from those in the conditioned space by
more than 50% of the difference between the conditioned space and design ambient conditions. The air barrier shall
have the following characteristics:
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1. It must be continuous, with all joints made airtight.
2. It shall have an air permeability not to exceed 0.004 cfm/sq. ft. under a pressure differential of 0.3 in. water

(1.57 psf) (equal to 0.02 L/s. x sq. m. @ 75 Pa), when tested in accordance with ASTM E2178.

3. It shall have an air permeability not to exceed 0.04 cfm/sq. ft. under a pressure differential of 0.3 in. water (1.57
psf) (equal to 0.2 L/s. x sg. m. @ 75 Pa), when tested in accordance with ASTM E2357.

3. It shall be capable of withstanding positive and negative combined design wind, fan and stack pressures on the
envelope without damage or displacement, and shall transfer the load to the structure. It shall not displace adjacent
materials under full load.

4, It shall be durable or maintainable.

5. The air barrier shall be joined in an airtight and flexible manner to the air barrier material of adjacent systems,
allowing for the relative movement of systems due to thermal and moisture variations and creep. Connection shall be
made between:

a. Foundation and walls
b. Walls and windows or doors
C. Different wall systems
d. Wall and roof
e. Wall and roof over unconditioned space
f. Walls, floor and roof across construction, control and expansion joints
g. Walls, floors and roof to utility, pipe and duct penetrations
6. All penetrations of the air barrier and paths of air infiltration/exfiltration shall be made airtight.

1.05 REFERENCES

A. The following standards and publications are applicable to the extent referenced in the text. The most recent
version of these standards is implied unless otherwise stated.

B. American Society for Testing and Materials (ASTM)
1. ASTM C836 Standard Specification for High Solids Content, Cold Liquid-Applied Elastomeric
Waterproofing Membrane for Use with Separate Wearing Course
2. ASTM C1193  Guide for Use of Joint Sealants
3. ASTM D412 Standard Test Methods for Rubber Properties in Tension
4, ASTM D570 Test Method for Water Absorption of Plastics
5. ASTM D903 Standard Test Method for Peel or Stripping Strength of Adhesive Bonds
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6. ASTM D1004 Test Method for Initial Tear Resistance of Plastic Film and Sheeting

7. ASTM D1876  Test Method for Peel Resistance of Adhesives

8. ASTM D1938 Test Method for Tear Propagation Resistance of Plastic Film and Sheeting

9. ASTM D1970 Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials

Used as Steep Roofing Underlayment for Ice Dam Protection

10. ASTM D4258  Practice for Surface Cleaning Concrete for Coating

11. ASTM D4263 Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method

12. ASTM D4541  Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers
13. ASTM E96 Test Methods for Water Vapor Transmission of Materials

14. ASTM E154 Test Methods for Water Vapor Retarders Used in Contact with Earth Under Concrete
Slabs, on Walls, or as Ground Cover

15. ASTM E1186  Practice for Air Leakage Site Detection in Building Envelopes and Air Retarder Systems
16. ASTM E2178  Standard Test Method for Air Permeance of Building Materials

17. ASTM E2357  Standard Test Method for Determining Air Leakage of Air Barrier Assemblies

1.06 SUBMITTALS

A. Product Data: Include manufacturer's written instructions for evaluating, preparing, and treating substrate;
technical data; and tested physical and performance properties of air barrier.

B. Shop Drawings: Show locations and extent of air barrier. Include details for substrate joints and cracks,
counterflashing strip, penetrations, inside and outside corners, terminations, and tie-ins with adjoining construction.

1. Include details of interfaces with other materials that form part of air barrier
2. Include details of mockups
C. Samples: Submit representative samples of the following for approval:
1. Fluid-Applied membrane
2. Self-Adhered Transition Membrane
3. Self-Adhered Through Wall Flashing
D. Product Certificates: For air barriers, certifying compatibility of air barrier and accessory materials with Project

materials that connect to or that come in contact with the barrier; signed by product manufacturer.
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Qualification Data: For Applicator.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for

air barriers, submit certified test report showing compliance with requirements specified for ASTM E2178.

G. Warranty: Submit a sample warranty identifying the terms and conditions stated in Article 1.10.
1.07 QUALITY ASSURANCE

A. Manufacturer: Air barrier systems shall be manufactured and marketed by a firm with a minimum of 20 years
experience in the production and sales of waterproofing and air barriers. Manufacturers proposed for use,
but not named in these specifications shall submit evidence of ability to meet all requirements specified, and
include a list of projects of similar design and complexity completed within the past five years.

B. Source Limitations: Obtain primary air-barrier material and through wall flashing through one source from a
single manufacturer. Should project require a vapor permeable and a vapor impermeable air barrier on same
project, obtain vapor-permeable and vapor impermeable air barrier and through wall flashing from one source
from a single manufacturer. See specification Section 07270 for fully-adhered vapor impermeable air barrier.

C. Applicator Qualifications: A firm experienced in applying air barrier materials similar in material, design, and
extent to those indicated for this Project, whose work has resulted in applications with a record of successful
in-service performance.

D. Mockups: Before beginning installation of air barrier, provide air barrier work for exterior wall assembly
mockups, incorporating backup wall construction, external cladding, window, door frame and sill, insulation,
and flashing to demonstrate surface preparation, crack and joint treatment, and sealing of gaps, terminations,
and penetrations of air barrier membrane.

E. Coordinate construction of mockup to permit inspection by Owner's testing agency of air barrier before
external insulation and cladding is installed

F. If Architect determines mockups do not comply with requirements, reconstruct mockups and apply air barrier
until mockups are approved

G. Pre-Installation Conference: A pre-installation conference shall be held prior to commencement of field
operations to establish procedures to maintain optimum working conditions and to coordinate this work with
related and adjacent work. Preinstallation conference shall include the Contractor, installer, Architect, and
system manufacturer's field representative. Agenda for meeting shall include but not be limited to the
following:

H. Review of submittals

I. Review of surface preparation, minimum curing period and installation procedures

J. Review of special details and flashings

K. Sequence of construction, responsibilities and schedule for subsequent operations

L. Review of mock-up requirements

M. Review of inspection, testing, protection and repair procedures
1.08  DELIVERY, STORAGE, AND HANDLING

A. Deliver materials and products in labeled packages. Store and handle in strict compliance with manufacturer’s

instructions, recommendations and material safety data sheets. Protect from damage from sunlight, weather,
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excessive temperatures and construction operations. Remove damaged material from the site and dispose of
in accordance with applicable regulations.

B. Do not double-stack pallets of fluid applied membrane components on the job site. Provide cover on top and
all sides, allowing for adequate ventilation.

C. Protect fluid-applied membrane components from freezing and extreme heat.

D. Sequence deliveries to avoid delays, but minimize on-site storage.

1.09 PROJECT CONDITIONS

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate temperatures
recommended by air barrier manufacturer. Protect substrates from environmental conditions that affect
performance of air barrier. Do not apply air barrier to a wet substrate or during snow, rain, fog, or mist.

PART 2 PRODUCTS
2.01 FLUID-APPLIED, VAPOR PERMEABLE MEMBRANE AIR BARRIER

A. FLUID-APPLIED AIR BARRIER MEMBRANE: Perm-A-Barrier® VPO, as manufactured by Grace Construction
Products, 62 Whittemore Avenue, Cambridge, MA; a fluid-applied, vapor permeable, acrylic membrane that
provides continuous air tightness and water protection throughout the wall assembly. The membrane is dark-
colored and designed for exposure to indirect and intermittent sunlight, such as behind open joint rain screen
systems. Product shall have the following minimum physical properties:

B. Membrane Air Permeance: ASTM E2178: Not to exceed 0.0004 cfm/sq. ft. under a pressure differential of 0.3
in. water (1.57 psf) (equal to 0.002 L/s. x sq. m. @ 75 Pa)

C. Assembly Performance: Provide a continuous air barrier assembly that has an air leakage not to exceed 0.0008
cfm/sq. ft. of surface area under a pressure differential of 0.3 in. water (1.57 psf) (equal to 0.004 L/s. x sg. m.
of surface area at 75 Pa) when tested in accordance with ASTM E2357.

D. Membrane Vapor Permeance: ASTM E96, Method B: 11.2 perms

E. Peel Adhesion: ASTM D903: min. 5 pli or substrate failure to glass faced wall board, min. 20 pli to
concrete/CMU

F. Pull Adhesion: ASTM D4541: min. 50 psi or substrate failure to glass faced wall board, min. 200 psi to
concrete/CMU

G. Weather resistance: Maintain physical properties after 84 daily cycles of UV

H. Neil Sealability: ASTM D1970: Pass

I. Low temperature flexibility and crack bridging: ASTM C836: Pass at -15F (-26C)

J. Color: Blackish green

K. TRANSITION MEMBRANE: Perm-A-Barrier Detail Membrane manufactured by Grace Construction Product; a
0.9 mm (36 mils) of self-adhesive rubberized asphalt integrally bonded to 0.1 mm (4 mil) of cross-laminated,
high-density polyethylene film to provide a min. 1.0 mm (40 mil) thick membrane. Membrane shall be
interleaved with disposable silicone-coated release paper until installed, conforming with the following:

L. Water Vapor Transmission: ASTM E96, Method B: 0.05 perms (2.9 ng/Pa s. sq. m.) max.

M. Air Permeance at 75 Pa (0.3 in. water) pressure difference: 0.0006 L/s. sq. m (0.00012 cfm/ sq. ft.) max.

N. Puncture Resistance: ASTM E154: 178 N (40 lbs.) min.

0. Lap Adhesion at -42C (252F): ASTM D1876: 880 N/m (5.0 Ibs./in.) of width

P. Low Temperature Flexibility: ASTM D1970: Unaffected to -432C (-459F)

Q. Tensile Strength: ASTM D412, Die C Modified: min. 2.7 MPa (400 psi)
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Elongation, Ultimate Failure of Rubberized Asphalt: ASTM D412, Die C: min. 200%
FLEXIBLE MEMBRANE WALL FLASHING: Perm-A-Barrier Wall Flashing manufactured by Grace Construction
Products; a 0.8 mm (32 mils) of self-adhesive rubberized asphalt integrally bonded to 0.2 mm (8 mil) of cross-
laminated, high-density polyethylene film to provide a min. 1.0 mm (40 mil) thick membrane. Membrane shall
be interleaved with disposable silicone-coated release paper until installed, conforming with the following:
Water Vapor Transmission: ASTM E96, Method B: 0.05 perms (2.9 ng/ Pa s. sq. m.) max.
Water Absorption: ASTM D570: max. 0.1% by weight
Puncture Resistance: ASTM E154: 356 N (80 Ibs.) min.
Tear Resistance
Initiation ASTM D1004: min. 58 N (13.0 Ibs.) M.D.
Propagation ASTM D1938: min. 40 N (9.0 lbs.) M.D.
Lap Adhesion at -42C (252F): ASTM D1876: 880 N/m (5.0 Ibs./in.) of width
Low Temperature Flexibility: ASTM D1970: Unaffected to -432C (-459F)
Tensile Strength: ASTM D412, Die C Modified: min. 5.5 MPa (800 psi)
Elongation, Ultimate Failure of Rubberized Asphalt: ASTM D412, Die C: min. 200%
[Spec. Note: Perm-A-Barrier Aluminum Flashing is not to be used when materials that could cause corrosion of
aluminum, such as stucco, are to be in direct contact with the aluminum facing of the Perm-A-Barrier
Aluminum Flashing]
FLEXIBLE MEMBRANE ALUMINUM FLASHING: Perm-A-Barrier Aluminum flashing manufactured by Grace
Construction Products; a 0.9 mm (35 mils) of self-adhesive rubberized asphalt integrally bonded to 0.1 mm (5
mil) of aluminum film to provide a min. 1.0 mm (40 mil) thick membrane. Membrane shall be interleaved with
disposable silicone-coated release paper until installed, conforming with the following:
Water Absorption: ASTM D570: max 0.1% by weight
Puncture Resistance: ASTM E154: 355N (80 Ibs) min.
Lap Adhesion at -42C (252F): ASTM D1876 Modified: 880 N/m (5.0 lbs./in.) of width
Low Temperature Flexibility: ASTM D1970 Modified: Unaffected to -262C (-159F)
Tensile Strength: ASTM D412, Die C Modified: min. 4.1 MPa (600 Psi)
Elongation, Ultimate Failure of Rubberized Asphalt: ASTM D412, Die C Modified: min. 200%

PRIMERS

Primer for Self-adhered air barrier membrane: Perm-A-Barrier Primer Plus manufactured by Grace Construction
Products; a water-based primer which imparts an aggressive, high tack finish on the treated substrate. Product shall
have the following minimum physical properties:

1. Color: Milky White (wet), Clear (dry)

2. Weight: 8.25 Ibs./gal.

3. Solids Content (by wt.): 53-57%

4, Solvent Type: Water

3. VOC Content: Not to excess 1 g/L

4, Application Temperature: 4°C (40°F) and above
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Wall Primer for Self-adhered transition membrane and Self-adhered flexible membrane wall flashing: Perm-A- Barrier
WB Primer manufactured by Grace Construction Products; a water-based primer which imparts an aggressive, high tack
finish on the treated substrate.

Flash Point: No flash to boiling point
VOC Content: Not to exceed 10 g/L
Application Temperature: -4°C (25°F) and above

Freezing point (as packaged): -7°C (21°F)

2.03  PENETRATIONS & TERMINATION SEALANT

Liquid Membrane for Details and Terminations: Bituthene Liquid Membrane manufactured by Grace Construction
Products; a two-part, elastomeric, trowel grade material designed for use with fluid-applied membranes, self-adhered
membranes and tapes. 10 g/L max. VOC content.

Substrate Patching Membrane: Bituthene Liquid Membrane manufactured by Grace Construction Products; a two- part,
elastomeric, trowel grade material designed for use with fluid-applied membranes, self-adhered membranes and tapes.
10 g/L max. VOC content.

Joint Sealant: Refer to sealant manufacturer’s recommendations.

PART 3 EXECUTION
3.01 EXAMINATION

Verify that substrates and conditions are ready to accept the Work of this section. Notify [engineer] [architect]
[consultant] in writing of any discrepancies. Commencement of the Work or any parts thereof shall mean acceptance of
the prepared substrates.

All surfaces must be sound, dry, clean and free of oil, grease, dirt, excess mortar or other contaminants detrimental to
the adhesion of the membranes. Fill voids, gaps and spalled areas in substrate to provide an even plane. Strike masonry
joints full-flush.

Curing compounds or release agents used in concrete construction must be resin based without oil, wax or pigments.
3.02  SURFACE PREPARATION

A. Refer to manufacturer’s literature for requirements for preparation of substrates. Surfaces shall be sound and
free of voids, spalled areas, loose aggregate and sharp protrusions. Remove contaminants such as grease, oil and wax
from exposed surfaces. Remove dust, dirt, loose stone and debris. Use repair materials and methods that are
acceptable to manufacturer of the fluid-applied air barrier assembly.

B. Exterior sheathing panels: Ensure that the boards are sufficiently stabilized with corners and edges fastened
with appropriate screws. Pre-treat all board joints with 50 — 75 mm (2-3 in.) wide, manufacturer's recommended mesh-
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style wallboard tape. Gaps greater than 6 mm (1/4 in.) should be filled with mastic or caulk, allowing sufficient time to
fully cure before application of the mesh-style wallboard tape and fluid applied air barrier system.

C. Masonry Substrates: Apply air and vapor barrier over concrete block and brick with smooth trowel-cut mortar
joints, struck full and flush. Fill all voids and holes, particularly in the mortar joints, with a lean mortar mix, non-
shrinking grout or parge coat.

D. Related Materials: Treat construction joints and install flashing as recommended by manufacturer.

E. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions. Provide clean, dust-
free, and dry substrate for air barrier application.

F. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray affecting other
construction.

G. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating
contaminants or film-forming coatings from concrete.

H. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other
voids in concrete with substrate patching membrane.

l. Remove excess mortar from masonry ties, shelf angles, and other obstructions.

J. At changes in substrate plane, apply sealant or Bituthene Liquid Membrane at sharp corners and edges to form a
smooth transition from one plane to another.

K. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another with stainless-
steel sheet mechanically fastened to structural framing to provide continuous support for air barrier.

3.03  JOINT TREATMENT

A. Concrete and Masonry: Prepare, treat, rout, and fill joints and cracks in substrate according to ASTM C1193 and
air barrier manufacturer's written instructions. Remove dust and dirt from joints and cracks complying with
ASTM D4258 before coating surfaces.

1. Prime substrate as required.

B. Gypsum Sheathing: Fill joints greater than 1/4 inch (6 mm) with sealant according to ASTM C1193 and with air
barrier manufacturer's written instructions. Apply mesh-style wallboard tape to joint prior to installing fluid air barrier
membrane.

3.04  AIR BARRIER MEMBRANE INSTALLATION

A. Apply air barrier membrane to achieve a continuous air barrier according to air barrier manufacturer's written
instructions.

B. Apply air barrier membrane within manufacturer's recommended application temperature ranges.
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C. Apply a continuous unbroken air barrier to substrates according to the following minimum thickness. Apply
membrane in full contact around protrusions such as masonry ties.

1. Vapor-Permeable Membrane Air Barrier: 90-mil (2.4-mm) wet film thickness, 42~45-mil (1.2-mm) dry film
thickness.

D. Do not cover air barrier until it has been tested and inspected by Owner's testing agency.

E. Correct deficiencies in or remove air barrier that does not comply with requirements; repair substrates and

reapply air barrier components.

3.05 TRANSITION MEMBRANE INSTALLATION

A. Install strips, transition membrane, and auxiliary materials according to air barrier manufacturer's written
instructions to form a seal with adjacent construction and maintain a continuous air barrier.

B. Apply primer to substrates to receive transition membrane at required rate and allow to dry. Limit priming to
areas that will be covered by transition tape in same day. Re-prime areas exposed for more than 24 hours.

1. Prime glass-fiber-surfaced gypsum sheathing not covered with air membrane material with number of prime
coats needed to achieve required bond, with adequate drying time between coats.

C. Connect and seal exterior wall air barrier membrane continuously to roofing membrane air barrier, concrete
below-grade structures, floor-to floor construction, exterior glazing and window systems, glazed curtain-wall systems,
storefront systems, exterior louvers, exterior door framing, and other construction used in exterior wall openings, using
accessory materials.

D. At end of each working day, seal top edge of strips and transition membrane to substrate with termination
sealant.
E. Apply joint sealants forming part of air barrier assembly within sealant manufacturer's recommended

application temperature ranges. Consult sealant manufacturer when sealant cannot be applied within these
temperature ranges.

F. Wall Openings: Prime concealed perimeter frame surfaces of windows, curtain walls, storefronts, and doors.
Apply transition membrane so that a minimum of 3 inches (75 mm) of coverage is achieved over both substrates.

1. Transition Membrane: Roll firmly to enhance adhesion.

G. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and miscellaneous
penetrations of air barrier membrane with foam sealant.

H. Repair punctures, voids, and deficient lapped seams in strips and transition membrane. Slit and flatten fish-
mouths and blisters. Patch with transition membrane extending 6 inches (150 mm) beyond repaired areas in strip
direction.
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3.06  FIELD QUALITY CONTROL

A. Inspections: Air barrier materials and installation are subject to inspection for compliance with requirements by
Architect. Inspections may include the following:

Continuity of air barrier system has been achieved throughout the building envelope with no gaps or holes
Continuous structural support of air barrier system has been provided

Site conditions for application temperature and dryness of substrates have been maintained

Maximum exposure time of materials to UV deterioration has not been exceeded

Laps in strips and transition membrane have complied with minimum requirements and have been shingled in the
correct direction (or mastic has been applied on exposed edges), with no fish-mouths

Termination sealant has been applied on cut edges

Strips and transition membrane have been firmly adhered to substrate

Compatible materials have been used

Transitions at changes in direction and structural support at gaps have been provided.

Connections between assemblies (membrane and sealants) have complied with requirements for cleanliness,
preparation and priming of surfaces, structural support, integrity, and continuity of seal

All penetrations have been sealed

C. Remove and replace deficient air barrier components and retest as specified above.

3.07  CLEANING AND PROTECTION

A. Protect air barrier system from damage during application and remainder of construction period, according to
manufacturer's written instructions.

B. Protect air barrier from exposure to UV light and harmful weather exposure as required by manufacturer.
Remove and replace main air barrier material exposed for more than 180 days.

C. Clean spills, stains, and soiling from construction that would be exposed in the completed work using cleaning
agents and procedures recommended by manufacturer of affected construction.

D. Remove masking materials after installation.

END OF SECTION 07 14 00
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SECTION 07 20 00 - THERMAL PROTECTION
PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes: Bio-based phase change materials encapsulated in flame retardant, super- engineered
poly-film.

B. Related Sections:
1.  Section 05 12 00 — Structural Steel Framing
2. Section 06 11 00 — Wood Framing
3.  Section 06 16 00 — Sheathing
4.  Section 07 21 13 — Board Insulation
5. Section 07 21 19 — Foamed-in-place Insulation
1.02  REFERENCES

A.  American Society for Testing and Materials (ASTM):
1. ASTM E 84 - Test Method for Surface Burning Characteristics of Building Materials.
a) UL723
b) NFPA 255
c) UBCS8-1

2. ASTM E 96 - Standard Test Method for Water Vapor Transmission of Materials.
1.03 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.

2. Storage and handling requirements and recommendations.

3. Product test reports performed by a qualified independent testing agency evidencing compliance of
products with specified requirements including those for thermal resistance, fire-test-response
characteristics, water-vapor transmission, water absorption, and other properties, based on
comprehensive testing of current products.
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4, Installation methods: Indicate special procedures, substrate and perimeter conditions requiring special
treatment.

1.04  QUALITY ASSURANCE
A. Installer Qualifications: As per manufacturer.
1.05 REGULATORY REQUIREMENTS

A.  Conform to minimum SD Building Code requirements for flame and smoke ratings and non-
combustibility as applicable.

B. Fire-Test-Response Characteristics: Provide materials specified as determined by testing identical
products per test method indicated below by a testing and inspecting agency acceptable to authorities having
jurisdiction. Identify materials with appropriate markings of applicable testing and inspecting agency.

1. Surface-Burning Characteristics: ASTM E 84.
1.06  DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturers written instructions for storage, handling and protection prior to and during
installation.

B. All materials shall be kept clean and dry prior to their installation.

C. When stored outside or on a job site, materials shall be kept off the ground and adequately covered with
tarpaulins.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer: Phase Change Energy Solutions; 120 E Pritchard St. Ashedboro, North Carolina
27203; 1-800-283-7887; www.phasechange.com; info@phasechange.com.

PART 3 - EXECUTION
3.01 PREPARATION

A. Do not proceed with installation until substrates have been properly prepared and deviations from
manufacturer's recommended tolerances are corrected. Commencement of installation constitutes
acceptance of conditions.

B. Prepare substrates using the methods recommended by the manufacturer for achieving the best result for
the substrate under the project conditions.

1. All surface materials must be solid, clean, dry, meet applicable code requirements, be properly
installed, and suitable for use with bioPCM prior to installation.
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2. Remove foreign materials, dirt, grease, oil, paint, laitance, efflorescence, and other substances that will
affect application.

3. Comply with manufacturer's written installation instructions for preparing cavities indicated to receive
bioPCM mats to be free of any foreign material that will impede application.

4, Verify that other work on and within spaces to be insulated is complete prior to application.
3.02  APPLICATION

A. Cover as much of the ceiling as possible by cutting the material to fit the available space. Do not cut into the
bioPCM pockets. Side laps of the material may overlap.

B. Locations and Fasteners:

1.  Ceiling: Materials shall be installed rolled out over the ceiling between joists with the flat side of the
poly-film coming into contact with the ceiling.

2. Floor: Materials shall be installed rolled out under the subfloor between joists with the flat side of the
poly-film coming into contact with the floor.

C.  The laps of materials shall then be fastened into place with staples. Do not cut into the pockets holding
the bioPCM.

D. Typical installations will have roughly 80% coverage.
3.03 FIELD QUALITY CONTROL
A. Inspect application for proper fastening and possible bioPCM pocket punctures.
3.04 CLEANING
A. Plan and coordinate to minimize the generation of offcuts and waste. Reuse bioPCM mat  scraps.
B. Separate and recycle waste materials in accordance with the Waste Management.
3.05 PROTECTION
A. Do not permit subsequent work to disturb applied bioPCM mats.

B. Protect installed bioPCM mats from damage due to harmful weather exposures, physical abuse,
punctures and other causes. Provide temporary coverings where bioPCM mats is subject to abuse.

C.  Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 07 20 00
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SECTION 07 21 13 — BOARD INSULATION

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes:
1. HCFC FREE Polyiso Rigid board type roof insulation(s) for thermal protection as part of roofing
assemblies.
2. Recover board Polyiso roof insulation.
B. Related Sections:
1. Section 05 12 00 — Structural Steel Framing
2. Section 05 40 00 — Metal Framing
3. Section 06 10 00 — Rough Carpentry
4, Section 06 11 00 — Wood Framing
5. Section 06 16 00 — Sheathing
6. Section 07 21 19 — Foamed-in-place Insulation
1.02 REFERENCES
A. ASTM C 1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Insulation Board.
B. ASTM D 312 - Standard Specification for Asphalt Used in Roofing.
C. ASTM E 108 - Standard Test Methods for Fire Tests of Roof Coverings.
D. ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
E. FM 4450 - Approval Standard - Class | Insulated Steel Roof Decks.
F. FM 4470 - Approval Standard - Class | Roof Covers.
G. FS HH-1-1972/1 - Insulation Board, Thermal, Polyurethane or Polyisocyanurate, Faced with Aluminum

Foil on Both Sides of the Foam.

H. FS HH-1-1972/2 - Insulation Board, Thermal, Polyurethane or Polyisocyanurate, Faced with
Asphalt/Organic Felt, Asphalt/Asbestos Felt, or Asphalt/Glass Fiber Felt on Both Sides of the Foam.

l. FS HH-1-1972/3 - Insulation Board, Thermal, Polyurethane or Polyisocyanurate, Faced with Perlite
Insulation Board on One Side and Asphalt/Organic Felt or Asphalt/Glass Fiber Felt on the Other.
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1.03 SUBMITTALS
A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Product test reports performed by a qualified independent testing agency evidencing

compliance of insulation products with specified requirements including those for thermal resistance,
fire-test-response characteristics, water-vapor transmission, water absorption, and other properties,
based on comprehensive testing of current products.

4, Installation methods: Indicate special procedures, substrate and perimeter conditions requiring
special treatment.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:
1. Company with minimum three years experience manufacturing specified products.
B. Installer Qualifications: As per manufacturer.
1.05 REGULATORY REQUIREMENTS
A. Conform to minimum SD Building Code requirements for flame and smoke ratings and non-

combustibility as applicable.

B. Fire-Test-Response Characteristics: Provide materials specified as determined by testing identical
products per test method indicated below by a testing and inspecting agency acceptable to authorities having
jurisdiction. ldentify materials with appropriate markings of applicable testing and inspecting agency.

1. Surface-Burning Characteristics: ASTM E 84.
1.06 DELIVERY, STORAGE, AND HANDLING
A. Comply with manufacturers written instructions for storage, handling and protection prior to and during
installation.
B. Deliver insulation in packages labeled with material name, thermal value and product code.
C. When stored outdoors, stack insulation on pallets above ground or roof deck and cover with tarpaulin or

other suitable waterproof coverings. Slit or remove manufacturer’s packaging before covering with
waterproof covering

D. Do not expose to sunlight, except to extent necessary for period of installation and concealment.
E. Use only those components that are supplied by the Manufacturer for the specified product.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS
A. Acceptable able Manufacturers: Atlas Roofing Corporation; 2000 RiverEdge Pkwy, Suite 800; Atlanta, GA
30328; Phone: 770.952.1442; Fax: 770.952.3170.
B. Substitutions: Not permitted.
C. Provide polyiso roof board insulation from a single manufacturer.
2.02 MATERIALS
A. Polyiso Roof Board Insulation: Provide products that comply with the following:
1. ASTM standards specified.
2. Factory Mutual (FM) approvals specified.
3. Underwriters Laboratories Inc. (UL) classifications specified.
4, Metro-Dade County, Florida Product Control.
5. California State Insulation Quality Standards and Title 25 Foam Flammability Criteria.
6. BOCA National Building Code Section on Foam Plastic Insulation
7. ICBO Uniform Building Code Section on Foam Plastic Insulation.
8. SBCCI Standard Building Code Section on Foam Plastic Insulation.
9. Canadian Compliance: CAN/ULC and CCMC.
B. ACFoam-ll, -lll, and -1V: Closed-cell HCFC FREE “Green” polyisocyanurate foam core manufactured using

[HCFC] [ACUItra Hydrocarbon] blowing agent and integrally laminated to heavy non- asphaltic fiber-reinforced
felt facers; FM [1-60] [1-90] wind uplift classification; compressive strength - [20 psi] [25 psi].

C. LTTR - Insulation "R" Value: 4-7 Long-term thermal resistance values of the foam were determined in
accordance with CAN/ULC-S770. All test samples were third-party selected and tested by an accredited
materials testing laboratory.

D. Related Materials:
1. Fasteners: Factory Mutual approved
2. Base Ply: As recommended by membrane manufacturer.
3. Fasteners: For Nail Base and Vented-R: Atlas Nail Base Fasteners.
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4. Asphalt Bitumen: Comply with ASTM D 312, Type Il (steep) or Type IV. USE ONLY ON APPROVED
BOARD INSULATION TYPES.

a) Provide with labels indicating flash point, softening point, finished blowing temperature, and
equiviscous temperature.

PART 3 - EXECUTION
3.01 PREPARATION

A. Do not proceed with installation until substrates have been properly prepared and deviations from
manufacturer's recommended tolerances are corrected. Commencement of installation constitutes
acceptance of conditions.

B. Prepare substrates using the methods recommended by the manufacturer for achieving the best result
for the substrate under the project conditions.

1. Review placement area to determine final location will not be within 3 inches (76 mm) of any
heat source where the temperature will exceed 200 degrees F (93 degrees C) per ASTM C 411 orin
accordance with authorities having jurisdiction.

2. Mask and protect adjacent surfaces from overspray or damage.

3. Remove foreign materials, dirt, grease, oil, paint, laitance, efflorescence, and other substances
that will affect application.

4, Comply with manufacturer's written installation instructions for preparing cavities indicated to
receive insulation to be free of any foreign material that will impede application.

5. Verify that other work on and within spaces to be insulated is complete prior to application.
3.02 APPLICATION
A. Apply insulation in accordance with manufacturer's written application instructions. Apply insulation to

a uniform thickness without voids.

B. Apply to minimum cured thickness as indicated on the Drawings or as scheduled at the end of this
Section.

C. Apply to minimum cured thickness as scheduled on Drawings.

D. Seal plumbing stacks and electrical wiring to control air leakage.

E. Water-Piping Coordination: If water piping is located within insulated exterior walls, coordinate location

of piping to ensure that it is placed on warm side of insulation and insulation encapsulates piping.

F. Where building is designed to meet the specific air tightness standards apply insulation as
recommended by manufacturer to provide airtight construction. Apply transition membranes and sealant to
joints between air barrier components as specified in Division 7.
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3.03 FIELD QUALITY CONTROL

A. Inspect application for insulation thickness and density.
3.04 CLEANING

A. Plan and coordinate the insulation work to minimize the generation of offcuts and waste. Reuse

insulation scraps to the maximum extent feasible.

B. Separate and recycle waste materials in accordance with the Waste Management Plan and to the extent
economically feasible.

3.05 PROTECTION
A. Do not permit subsequent work to disturb applied insulation.
B. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other

causes. Provide temporary coverings where insulation is subject to abuse.

C. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 07 21 13

95% Published 8/22/2013
U.S. D.O.E. Solar Decathlon 2013
BOARD INSULATION 072113-250



ASUN

ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

SECTION 07 21 19 — FOAMED-IN-PLACE INSULATION

PART 1 - GENERAL

1.01 SUMMARY

A. Section includes spray-in-place rigid closed cell polyurethane foam insulation in various assemblies, to provide
an air barrier and improved thermal resistance within interior walls, ceiling, roof, and floor of structure.

B. Related Sections:

1.

10.

Section 05 12 00 — Structural Steel Framing

Section 05 40 00 — Metal Framing

Section 06 11 00 — Wood Framing

Section 06 10 00 — Rough Carpentry

Section 06 16 00 — Sheathing

Section 07 14 00B — Fluid-Applied Waterproofing

Section 07 20 00 — Thermal Protection

Section 07 21 13 — Board Insulation

Section 09 21 00 — Plaster and Gypsum Board Assemblies

Section 09 29 00 — Gypsum Board

1.02 REFERENCES

A. American Society for Testing and Materials (ASTM):

1.

ASTM C 423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the
Reverberation Room Method.

ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the
Heat Flow Meter Apparatus.

ASTM D 1621 - Standard Test Method for Compressive Properties of Rigid Cellular Plastics.

ASTM D 1622 - Standard Test Method for Apparent Density of Rigid Cellular Plastics.
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5. ASTM D 1623 - Standard Test Method for Tensile and Tensile Adhesion Properties of Rigid Cellular
Plastics.

6. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
7.  ASTM E 96 - Standard Test Methods for Water Vapor Transmission of Materials.

8. ASTM E 283 - Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows,
Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.

9. ASTM E 413 - Classification for Rating Sound Insulation.
B. International Code Council —International Residential Code:
1. Section 103.7 - Alternate Materials and Methods.
2. 2012 IRC Section R316 - Foam Plastic Insulation.
3. Section 806.4 — Unvented Attic Assemblies.
C. International Code Council — International Building Code:
1. Section 104.11 Alternative materials, design and methods of construction and equipment.

2. Section 2603 Foam Plastic Insulation.

1.03 SUBMITTALS
A. Submit under provisions of Section 01300.

B. Seismic Qualification Certificates: For accessories and components, from manufacturer.

1.04 CLOSEOUT SUBMITTALS
A. Maintenance data.
B. Before commencing work, submit in accordance with local code.
1. Submit technical data sheets and samples as required by local code officials.

2. Submit the technical data sheet from the manufacturer showing the test results from the ASTM E84
(Surface Burning Characteristics).

C. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
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2. Storage and handling requirements and recommendations.

3. Installation methods.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:

1. Contractor performing work under this section shall be trained by DEMILEC (USA) LLC® in the art of
applying spray polyurethane foam insulation.

2. Provide current DEMILEC (USA) LLC® Authorized Contractor Certification.

3. Provide InSeal Right® Quality Assurance Program Certificate of Compliance.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Materials shall be delivered in manufacturer’s original containers clearly labeled with manufacturer’s name,
product identification, safety information, net weight of contents and expiration date.

B. Material shall be stored in a safe manner and where the temperatures are in the limits specified by the
material manufacturer.

C. Empty containers shall be removed from site on a daily basis.

D. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance
with requirements of local authorities having jurisdiction.

1.07 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by
manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

B. Ventilate area to receive insulation to maintain safe working conditions.

C. Protect workers as recommended by standards and manufacturer’s recommendations.

D. Protect adjacent surfaces, windows, equipment, and site areas from damage of overspray.
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1.08 WARRANTY

A. Manufacturer’s Warranty: DEMILEC (USA) LLC® warrants spray-in-place urethane foam insulation, when

installed by certified contractors using factory-trained applicators and applied in accordance to the Product
Specification, will perform as stated in the Product Technical Data Sheet.

1. This warranty is in effect throughout the life of the building provided the original purchaser registers
with the Warranty Department of the Manufacturer within thirty days of occupancy.

2. Manufacturer’s sole responsibility under this Limited Lifetime Warranty shall be to repair or replace any
defective Product at the cost of the material only.

3. Manufacturer shall not be responsible for labor cost or any other costs whatsoever related to, or in

connection with the removal or installation of either the original or replacement product.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Acceptable Manufacturer: DEMILEC (USA) LLC®; 2925 Galleria Dr, Arlington, TX 76011. ASD. Toll Free Tel:

(877) DEMILEC. Tel: (817) 640-4900. Fax: (817) 633-2000. Email: specs@demilecusa.com. Web:
http://www.demilecusa.com

B. Substitutions: Equivalent as judged by Architect

1. Contact DEMILEC (USA)’s Engineering Department for product comparison data

a)  817-640-4900

b) specs@demilecusa.com

2.02 SPRAY FOAM INSULATION
A. Spray Applied Rigid Polyurethane Foam Insulation System:

1. Product: HEATLOK SOY® 200 Manufactured by DEMILEC (USA) LLC®, Arlington, TX

2. Product Approval:
a) International Code Council Evaluation Services Report #3210

b)  Approved for non-structural walls in building types I, Il, Ill, IV, and V construction under IBC and
dwellings for IRC.

c)  Approved for exterior walls in building types I, II, lll, and IV construction.

d) Passed AC 377 Appendix X compliant NFPA 286.
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3. Installation:
a)  Application with a prescriptive Thermal Barrier:
i) Up to 9-1/4 inches (235 mm) for wall cavities and 11-1/4 inches (286mm) in floors or ceilings with
1/2 inch gypsum wall board or equivalent 15 minute thermal barrier in accordance with IBC 2603.4
or IRCR316.4.

b)  Application without a Thermal or Ignition Barrier (exposed foam)

i) Up to 9-1/4 inches (235mm) in walls and 11-1/4 inches (286mm) in floors and ceilings with all foam
surfaces covered with 4 dry mils (0.10mm) [7 wet mils (0.18mm)] of Blazelok TB™ 200 primer then
covered with 8 dry mils (0.20mm) [14 wet mils (0.36mm)] of Blazelok TB™ 200 intumescent
coating.

c) Use as Water-resistive Barrier:

i) Minimum 1-1/2 inches (38mm) continuous layer applied to suitable exterior substrate. Refer to
ESR # 3210 Section 4.5

d)  One-hour Fire-resistance-rated Wall Assembly: Nonload-bearing:
i) Refer to ESR #3210 Section 4.6
4.  Physical Properties:
a) Density (ASTM D 1622): 2.1 Ib/cf (0.034 gm/cu. cm).
b)  Thermal Resistance (ASTM C 518):

i) Aged R value at 1 inch (180 days at 76 degrees F (23 degrees C)) — R-7.4 (sf.h degree F/BTU), refer
to ESR 3210 for R-value table

c)  Water Vapor Permeance @ 1.5”(ASTME 96-05): 0.79 perms (is a vapor barrier per IBC Section 202
definitions at 1.2”)

d)  Air Permeance @ 75 Pa @ 1” (ASTME 2178-03): 0.004 L/sm2

e)  Air Leakage of Air Barrier Assembly (static loading to 600 Pa and gust loading to 1,200 PA) Complies
with ABAA requirements (ASTME 2357-05): <0.0022L/sm2

f)  Compressive Strength (ASTM D 1621): 20.6 psi (142 kPa).
g)  Tensile Strength (ASTM D 1623): 45.4 psi (313 kPa)

h)  Off Gassing Test (VOC Emissions) (CGSB 51.23-92): Pass (no toxic vapor).

95% Published 8/22/2013
U.S. D.O.E. Solar Decathlon 2013
FOAMED-IN-PLACE INSULATION 07 2119-255



ASUN

Raising Home Design

i)

)

k)

ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Surface Burning Characteristics (ASTM E 84) 4 inches: Class |. Flame Spread Index 20, Smoke
Developed Index 400.

Closed Cell Content (ASTM D2856) : >92%.

Bio-based Solid Content (ASTM D 6866): 3%

Oxygen Index (ASTM D 2863): 23%

Water Absorption % by Volume (ASTM D 2842): 0.3%

Bio-based Content (ASTMD 6866-08): 3%

5. Equipment used to apply the foam insulation shall have fixed ratio positive displacement pumps and
approved by foam manufacturer.

2.03 ACCESSORY PRODUCTS

A. Water Based Fire Protection:

1. Product: BLAZELOK TB™ 200 with BLAZELOK™ TB 200 Primer, Distributed by DEMILEC (USA) LLC®,
Manufactured by TPR2.

2. Application: Install primer first, then intumescent coating. Follow manufacturer’s application
recommendations.

3. Physical Properties:

a)

i)
iv)
v)
vi)

vii)

b)

BLAZELOK™ TB 200 Primer
Approval: Complies with the 2009 IBC® 2603.9 and 803.2; 2009 IRC® 302.9.4 and 316.6; 2006 IRC®
314.6 and 315.4 and the NFPA 101 paragraph 10.2.3.7.2 for use without a prescriptive thermal

barrier.

Surface Burning Characteristics (ASTM E 84): Class |. Flame Spread Index 0, Smoke Developed Index
20.

Expands up to 2000 percent.

Flash Point: None

Volatility/VOC: < 50 g/L

Non-toxic, drain safe, water based, non-fuming.
Color: Gray

BLAZELOK™ TB 200
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Approval: Complies with the 2009 IBC® 2603.9 and 803.2; 2009 IRC® 302.9.4 and 316.6; 2006 IRC®
314.6 and 315.4 and the NFPA 101 paragraph 10.2.3.7.2 for use without a prescriptive thermal
barrier.

Surface Burning Characteristics (ASTM E 84): Class |. Flame Spread Index 5, Smoke Developed Index
20.

Expands up to 2000 percent.

Flash Point: None

Volatility/VOC: < 50 g/L

Non-toxic, drain safe, water based, non-fuming.

Color: Dull Flat white

) Do not add tint

I1)  Wait minimum 24 hours prior to top coating with quality latex paint. Verify dryness with moisture meter.

B. Water Based Fire Protection

1.  Product: No-Burn® Plus XD, Manufactured by No-Burn Inc.

N

Approval: Complies with 2006 IRC 314.6, 2009 IRC 316.6, IBC 2603.9 and AC 377 over vertical surfaces of

SEALECTION® 500 and SEALECTION Agribalance®.

3. Application: Follow manufacturer’s application recommendations.

4.  Physical Properties:

a) Flash Point: None

b)  Volatility/VOC: 18 g/L

C) Clean-up with soap and water.
5. Color:

a) Opaque/White or as specified.

C. Water Based Fire Protection:

1. Product: Andek Fireguard, manufactured by Andek Corporation.

2. Application: Follow manufacturer’s application recommendations.
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3. Approval: Complies with 2006 IRC 314.6, 2009 IRC 316.6, IBC 2603.9 and AC 377 over vertical surfaces of
SEALECTION® 500.

4.  Physical Properties:

a) Surface Burning Characteristics (ASTM E 84): Class |. Flame Spread Index 5, Smoke Developed Index
30.

b) Flash Point: None

c)  Volatility/VOC: < 50 g/L

d) Non-toxic, drain safe, water based, non-fuming.
e) Color:

i) 26 standard colors including black, white and custom tints.
PART 3 - EXECUTION

3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation
before proceeding.

C. Commencement of work outlined in this section shall be deemed as acceptance of existing work and
conditions.
3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Apply only when surfaces and environmental conditions are within limits prescribed by the material
manufacturer.

C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the
substrate under the project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions. Apply as recommended by manufacturer to thickness
as indicated on drawings.
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B. Protection: Except as provided in Section 314.5 and Section 314.6 of the 2006 International Residential Code,
Section 316.5 and Section 316.6 of the 2009 International Residential Code and Section 2603.4.1 and Section
2603.9 of the International Building Code, all plastic insulation shall be separated from the interior of the
building by an approved thermal barrier of 1/2 inch (13 mm) gypsum wallboard or equivalent thermal barrier
material. Code compliant fire protection may be achieved with the use of BLAZELOK™ IB, BLAZELOK™ TB,
BLAZELOK™ TB 200 with BLAZELOK™ TB 200 Primer, Andek Fire Guard, and/or NO-Burn Plus XD depending on
the details of the application. Refer to 2.3 ACCESSORY PRODUCTS for more information or contact DEMILEC
(USA) LLC®’s Engineering Department for assistance, 817-640-4900.

3.04 PROTECTION
A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before completion of project.

END OF SECTION 07 21 19
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SECTION 07 27 00 — AIR BARRIERS
PART 1 - GENERAL

1.01 SUMMARY
A. Section includes: Water--resistive weather barrier for exterior walls
B. Related Sections:
1. Section 06 10 00 - Rough Carpentry
2. Section 07 21 13 - Board Insulation
1.02 QUALITY ASSURANCE

A. Single Source: Provide water-resistive weather barrier and accessories that are recommended for use by a
single manufacturer.

B. Manufacturer Qualifications: Approved manufacturer of products with minimum 5 years experience in
manufacture of similar products.

1.03 ACTION SUBMITTALS

A. Product data: Provide manufacturer's standard installation instructions and details for water-resistive weather
barrier and supporting products.

PART 2 - PRODUCTS
2.01 WATER-RESISTIVE WEATHER BARRIER

A. Water-Resistive Weather Barrier: Water-resistive weather barrier consisting of multiple layers of UV stabilized
spun-bonded polypropylene.

1.  Water Vapor Permeance tested to ASTM E 96 Method B: 212 perms (12180ng/Pa.s.m2)
2. Water Resistance tested to AATCC 127, 550 mm hydrostatic head for 5 hours: No leakage.

3.  Tensile Strength tested to ASTM D 882: 25 Ibf/inch (43.8 N/mm), machine direction; 20 Ibf/inch(35.0
N/mm), cross-machine direction

4, Surface Burning Characteristics tested to ASTM E 84: Class A, Flame-spread index of less than 25,
5. Smoke-development index of less than 450
6. Application Temperature: No temperature restrictions

7. Allowable UV Exposure Time: 270 days
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8. Physical Dimensions: 0.020 inches (0.51 mm) thick, 59 inches (1.45 m) wide and 5 oz per sq. yd.
9. (17 g/sq. m.)
10.  Color: black
PART 3 - EXECUTION
3.01 PREPARATION

A. Examine substrate with Installer present for compliance with requirements and other conditions that would
adversely affect installation or performance of water-resistive weather barrier. Correct deficient conditions
prior to proceeding with water-resistive barrier installation.

B. Clean and prepare substrate according to manufacturer's written recommendations. Provide clean and dry
substrate for breathable membrane application.

3.02 INSTALLATION

A. General: Install water-resistive weather barrier in accordance with manufacturer’s instructions over exterior
ridged insulation. Secure water-resistive barrier to substrate to prevent damage prior to installation of
cladding

B. Window and Louver Openings

1. Install lap strip water-resistive weather barrier around jambs, extending along wall surface a minimum
of 9 inches (230 mm).

2. Secure prefabricated water-resistive weather barrier corners at head of opening.

3. Install lap strip of water-resistive weather barrier across head of opening, extending horizontally
beyond corners minimum of 6 inches (150 mm).

4, Cut water-resistive weather barrier along leading edge of header 2 inches (50 mm) beyond jamb to
allow insertion of window nailing flange behind water-resistive weather barrier.

C. Door Openings

1. Install water-resistive weather barrier lap strip around jambs, extending along wall surface a minimum
of 9 inches (230 mm).

2. Secure prefabricated water-resistive weather barrier corners at head of opening.

3. Install lap strip of water-resistive weather barrier across head of opening, extending horizontally
beyond corners minimum of 6 inches (150 mm).

95% Published 8/22/2013
U.S. D.O.E. Solar Decathlon 2013
AIR BARRIERS 07 2700-261



ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)
‘ASUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

4, Cut water-resistive weather barrier along leading edge of header 2 inches (50 mm) beyond jamb to
allow insertion of door nailing flange behind weather barrier.

D. Pipe and Conduit Penetrations

1. Install manufactured penetration sleeves sized for penetration and installed as recommended by
sleeve manufacturer.

2. Prepare water-resistive weather barrier skirt with minimum 12 inches (300 mm) of fabric on all sides at
counter-flashed penetrations. Make multiple cuts to form a star-shaped opening in fabric and place
over penetration. Extend skirt fabric along penetrating item and seal to penetrating item.

E. Water-Resistive Weather Barrier

1. Begin water-resistive weather barrier installation at bottom of wall, mechanically fastening water
resistive weather barrier at bottom and top at 24 inches (600 mm) o.c. Seal bottom edge of water-
resistive weather barrier to substrate in continuous bead of non-skinning butyl sealant or butyl tape.

2. Install water-resistive weather barrier at overlapped lap strips and penetration skirts. Overlap at
vertical laps minimum of 6 inches (150 mm) with taped joints or 12 inches (300 mm) without tape.
Overlap at horizontal laps minimum of 6 inches (150 mm). Insert water-resistive weather barrier under
bottom edge of lap strips and penetration skirts; do not tape bottom edge of skirts and lap strips.

3. Extend water-resistive weather barrier 6 inches (150 mm) over corners.

4, Shingle subsequent courses of water-resistive weather barrier. Do not place vertical laps above
openings.

5. Use additional mechanical fasteners in field of sheet and tape joints if water-resistive weather barrier

will be left exposed prior to installation of cladding.
F. Exposed Rainscreen Water-Resistive Weather Barrier

1. Use manufacturer's recommended UV-resistant black-surfaced water-resistive weather barrier
material or UV-resistant black tape at open joints in spaced rainscreen cladding systems.

3.03 PROTECTING AND CLEANING

G. Protect installed water-resistive weather barrier from damage due to construction activities, and extended
exposure to weather.

H. Inspect exposed water-resistive weather barrier prior to installation of cladding. Remove water-resistive
weather barrier materials that have been damaged and replace. Patch damaged areas as recommended by
manufacturer.
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END OF SECTION 07 27 00
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SECTION 07 44 56 — MINERAL-FIBER-REINFORCED CEMENTITIOUS PANELS

PART 1- GENERAL

1.01 SUMMARY

A. Section Includes fiber reinforced cement panel siding system.
B. Related Sections:

1. Section 06 10 00 - Rough Carpentry.

2. Section 06 16 00 - Sheathing.

3. Section 07 21 19 - Foamed-In-Place Insulation

4. Section 07 90 00 - Joint Protection.

1.02  REFERENCES

A. ASCE 7 - Minimum Design Loads for Buildings and Other Structures

B. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants.

C. ASTM C 1186 - Standard Specification for Flat Non-Asbestos Fiber-Cement Sheets.

D. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

E. ASTM E 330 - Standard Test Method for Structural Performance of Exterior Windows, Doors, Skylights and
Curtain Walls by Uniform Static Air Pressure.

1.03  SYSTEM DESCRIPTION

A. Performance Requirements:

1.

Design and size components to withstand live loads caused by pressure of wind acting normal to
plane of wall as calculated in accordance with ANSI/ASCE 7, and as measured in accordance with
ANSI/ASTM E330.

Deflection: Provide system capable of withstanding wind loading within the following limitations:

a. No permanent deformation is acceptable.

Design system to accommodate, without damage to system, components or deterioration of seals;
movement within system; movement between system and perimeter framing components; dynamic

loading and release of loads; and deflection of structural support framing.

Design to accommodate vertical inter-story movement and provide an allowance for the following
tolerances:
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a. Structural creep.
b. Thermally induced expansion and contraction of framing members.
c. Fabrication and erection tolerances.
d. Design ultimate load capacity of anchor components to withstand 2.0 times "Design Wind

Load" without failure.

5. Maintain continuous air and vapor barrier throughout assembly.

1.04 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods, including fastening patterns.
B. Shop Drawings: Provide shop drawings and erection plans for review including the following:
1. Layout of furring, weather barrier, finished sheets and fastener pattern.
2. Details at base and top of walls, corners, at window and door trim and at other openings and

connections.

3. Shop drawings prepared and stamped by a structural engineer licensed in the state where the
project is located.

C. Calculations: Provide wind load calculations, engineering calculations and substantiating data to validate
wind resistance of roof system.

D. Product certificates including Research//Evaluation report or Code Authority approval of the system use for
intended application.

E. Selection Samples: For each finish product specified, two complete sets of color chips representing
manufacturer's full range of available colors and patterns.

F. Verification Samples: For each finish product specified, two samples, minimum size 3 inches by 6 inches (76
mm by 150 mm) square, representing actual product, color, and patterns.

G. Manufacturer's Certificates: Certify materials and accessory component products meet or exceed specified
requirements.

H. Manufacturer's warranties. Executed by manufacturer and installer.

95% Published 8/22/2013
U.S. D.O.E. Solar Decathlon 2013
MINERAL-FIBER-REINFORCED CEMENTITIOUS PANELS 07 44 56 - 265



ARIZONA STATE UNIVERSITY/ UNIVERSITY OF NEW MEXICO (TEAM aSUNm)

SUN The Design School, Attn: Solar Decathlon 2013 PO Box 871605, Tempe, AZ 85287-1605

Raising Home Design

1.05 QUALITY ASSURANCE

A.

B.

1.06

1.07

A.

1.08

A.

Installer Qualifications: Provide installer with not less than three years of experience with products similar
to those specified.

Pre-Installation Conference:

1. Prior to any panel application, the Contractor shall convene a pre-installation conference.

2. Coordinate conference scheduling with the Architect. Conference shall be attended by the
Contractor, Architect, personnel directly responsible for the installation of panels, flashing and sheet
metal work and other trades interfacing with the panel work.

3. Provide a copy of meeting notes and action items to all attending parties. Note action items
requiring resolution prior to start of roof work.

4, Discuss specific expectations and responsibilities, construction procedures, specification
requirements, application, environmental conditions, job and surface readiness, material storage,
and protection.

DELIVERY, STORAGE, AND HANDLING

Do not deliver cement panels to site until job is ready for their installation.

Store products in manufacturer's unopened packaging until ready for installation.
Store materials off the ground, flat and under cover in a dry place until erection.
Keep materials dry and protect from freezing.

Store materials in such a way to accommodate easy inspection of the materials prior to installation.

PROJECT CONDITIONS

Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by
manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

WARRANTY

Installed material shall have a manufacturer's warranty for the following period:

1. 5 years.

Warranty includes the repair or replacement of siding that does not comply with requirements or that fails
within specified warranty period. Failures include, but are not limited to, cracking, deforming or otherwise
deteriorating beyond normal weathering.

PART 2 - PRODUCTS
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2.01 MANUFACTURERS
A. Acceptable Manufacturer: Omniroc
B. Substitutions: Not permitted.

2.02  MATERIALS

A. Prefinished Cement Board Siding Panels: SIL-LEED siding sheets, fiber reinforced, cement based product
conforming to ASTM C 1186 and manufactured of cement sand, cellulose fibers and fillers.

1. Panel Size:
a. 5/16 inch 4 feet by 8 feet. (6 mm by 1219 mm by 2438 mm).
2. Colors:
a. Natural colors (non-treated material):
1) Ash - Natural.
3. Mechanical fasteners: External tamper proof screws, stainless steel, torx head fasteners.
a. Screws shall be length as required by the panel manufacturer for the furring material used.
b. Wood screws: Size: #10 by 1-1/2 inch (38 mm).
C. Steel Screws: Size: #12 by 1-1/8 inch (29 mm).

4, Continuous cushions of black EPDM rubber, 1-1/4 inch (32 mm) and 3-1/2 inch (95 mm) as required.

2.03  ACCESSORIES

A. Trim: PVC, composite and stainless steel trim shapes suitable for trim conditions.

B. Sheet Metal Flashing: Minimum 26 gauge hot-dipped galvanized steel sheet, or stainless steel.

C. Wood furring materials shall conform to the requirements specified is Section 06 10 00.

D. Rigid insulation between furring channels shall comply with Section 07 21 13. Thickness of insulation shall

be as indicated on the Drawings.
PART 3 - EXECUTION
3.01 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

B.Ensure that framing is completed and that electrical rough-in, windows, doors, and in place before
proceeding with work of this section.
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C.If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02

A.

3.03

PREPARATION

Clean surfaces thoroughly prior to installation. Repair as necessary any substrate conditions that would be
detrimental to proper installation.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for
the substrate under the project conditions.

Ensure that all dust, dirt, fingerprints and all other foreign marks on the material are removed prior to
installation of the panels.

INSTALLATION - GENERAL

Install in accordance with manufacturer's instructions and the approved shop drawings.

Panel Cutting:

1. Cut panels using a high speed circular saw with a segmented diamond blade.

2. Cut panels from the front side and protect the face from being damaged during cutting.
3. For incidental cuts, cut panels from the front side using a jigsaw with a carbide tip blade.

4, Provide adequate ventilation during cutting. Use of a dust extractor is recommended.
Drilling:
1. Drilling of holes must be done from the front of the panel using a carbide tip drill bit.

2. Holes are recommended to be done using a universal drill.

3. Larger holes, or cut-outs on the panel, can be made by a jig saw with a carbide blade or a hole saw
with a diamond blade.

Prepare structural backing with studs, backer board, weather barrier and furring as required to meet the
performance requirements specified. Install fiber reinforced panels over a properly prepared support
system in accordance with the manufacturer's installation instructions and approved shop drawings.

Install weather barrier over prepared substrate.

Fiber reinforced cement panel siding shall be installed over an impervious weather barrier, on furring strips
with black EPDM rubber strips, and with an air cavity behind the face panel to allow ventilation of the
substrate.

Panels shall be attached to furring using the attachment pattern and fasteners indicated in the
manufacturer's installation instructions and approved shop drawings.
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H. Install black EPDM rubber strips to each furring member.

l. Pre-drill holes in cement boards in pattern indicated in the manufacturers installation instructions and
approved shop drawings. Holes shall be of size as specified by the panel manufacturer for the fasteners
being used.

J. Fasten fiber cement board to furring as per vendor's details with approved stainless steel fasteners.

3.04 PROTECTION

A. Protect installed products until completion of project.
B. Inspect walls for any damage. Replace panels that are damaged. Do not attempt to repair.
C. Ensure all dirt, dust, fingerprints and all foreign marks are immediately removed from the face of the

material to avoid from permanent damage.

D. Replace damaged products before Substantial Completion.

END OF SECTION 07 44 56
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM
PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes: Roof Flashing and Accessories
B. Related Sections:
1. Section 05 40 00 — Metal Framing
2. Section 06 10 00 — Rough Carpentry
3. Section 07 14 00A — Fluid Applied Waterproofing
4. Section 07 21 19 — Foamed-In-Place Insulation
5. Section 07 21 13 — Board Insulation
6.  Section 07 21 19 — Thermal Insulation
7. Section 07 71 23 — Manufactured Gutters and Downspouts
8. Section 07 72 00 — Roof Accessories
9. Section 07 90 00 — Joint Protection
10. Section 22 14 13 — Facility Storm Drainage Piping.
1.02 REFERENCES
A. NRCA Roofing and Waterproofing Manual.

B. ASTM International (ASTM): ASTM A 653, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

1.03 SUBMITTALS

A. Manufacturer's data sheets on each product to be installed, including model number, material, color,
finish and installation instructions.

B. Verification Samples: Two representative samples of each type of product to be installed.

C. Shop Drawings: Manufacturer's engineered layout chart based on roof material, code snow load, roof
slope and sheathing thickness.

D. Manufacturer's Certification: Manufacturer's standard warranty stating in writing that systems and
layout have been engineered for project conditions and location and are suitable for use.

1.04 QUALITY ASSURANCE
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A. Convene a pre-installation conference prior to commencement of field operations to establish
procedures to maintain optimum working conditions and to coordinate this work with related and adjacent
work. Agenda for meeting shall include review of layout and installation details.
1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
1.06 PROJECT CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended
by manufacturer for optimum results. Do not install products under environmental conditions outside
manufacturer's absolute limits.
PART 2 - PRODUCTS
2.01 MANUFACTURERS
A. Acceptable Manufacturer: Products: Subject to compliance with requirements, provide the information
listed in Part 1.
B. Substitutions: Allowed if approved by Architect.
2.02 ROOF FLASHING
A. Products: Subject to compliance with project requirements, provide the information listed in Part 1 after
consultation with Architect.
2.03 ACCESSORIES
A. Cant Strip
1. Products: Subject to compliance with project requirements, provide the information listed in
Part 1 after consultation with Architect.
B. Termination Bar
1. Products: Subject to compliance with project requirements, provide the information listed in
Part 1 after consultation with Architect.
C. Flashing Tape
1. Product: Grace Vycor Plus Self-Adhered Flashing Tape
2. Manufacturer: Grace Construction Products located at 62 Whittemore Avenue; Cambridge, MA
02140; Tel: (866) 333-(3726); Fax: (617) 498-4311; www.graceconstruction.com
D. Cap Flashing
1. Product: Typical cap flashing custom fabricated on site or in shop according to shop drawings
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prepared by sub-contractor as according to Construction Documents by Architect.
PART 3 - EXECUTION
3.01 EXAMINATION
A. Do not begin installation until roofing work is complete in the area in which products will be installed.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 ROOF FLASHING INSTALLATION

A. Install roof flashing in accordance with manufacturer's application requirements and all current building
code requirements. If the manufacturer's recommendations and local building codes are in conflict, the more
restrictive application shall be performed.

B. Clean surfaces thoroughly prior to installation.

C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for
the substrate under the project conditions.

D. Do not commence work until all other work trades have completed jobs that require them to traverse
the deck on foot or with equipment.

E. A vapor retarder / temporary roof may be applied to protect the inside of the structure prior to the roof
system installation.

3.03 PROTECTION
A. Protect installed products until completion of