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Rules Compliance Checklist

RULE

Rule 4-2

Rule 4-2

Rule 4-3

Rule 4-4

Rule 4-5

Rule 4-6

Rule 4-6

Rule 4-7

Rule 4-7

Rule 5-2

Rule 5-2

Rule 6-1

Rule 6-2

Rule 6-2

Rule 6-3

Rule 7-1

RULE
DESCRIPTION

Construction
Equipment

Construction
Equipment

Ground Penetration

Impact within the
Solar Envelope

Generators

Spill Containment

Spill Containment

Lot Conditions

Lot Conditions

Solar Envelope
Dimensions

Solar Envelope
Dimensions

Structural Design
Approval

Finished Square
Footage

Finished Square
Footage

Entrance and Exit
Routes

Placement

LOCATION DESCRIPTION

Drawing(s) showing the assembly and
disassembly sequences and the movement of
heavy machinery on the competition site

Specifications for heavy machinery

Drawing(s) showing the locations and depths of all
ground penetrations on the competition site

Drawing(s) showing the location, contact area,
and bearing pressure of every component resting
directly within the solar envelope

Specifications for generators (including sound
rating)

Drawing(s) showing the locations of all equipment,
containers, and pipes that will contain liquids at
any point during the event

Specifications for all equipment, containers, and
pipes that will contain fluids at any point during the
event

Calculations showing that the structural design
remains compliant even if 18 in. of vertical
elevation change exists

Drawing(s) showing shimming methods and
materials to be used if 18 in. of vertical elevation
change exists on the lot

Drawing(s) showing the location of all house and
site components relative to the solar envelope

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

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

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

Drawing(s) showing all movable components that
may increase the finished square footage if
operated during contest week

Drawing(s) showing the accessible public tour
route

Drawing(s) showing the location of all vegetation
and, if applicable, the movement of vegetation
designed as part of an integrated mobile system

Design Development Project Manual
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LOCATION

0-101,
0-901

Not included
S-101,
S-502
S-101, L-101

Not included
P-101
221353
2214 29.19
Appendix 1

S-501

G-201,
G-202,
P-101

N/A

S-SERIES
PM P.6

G-101
N/A

G-103

L-111

Page 3
8/22/2013



Team Alberta
University of Calgary and Mount Royal University

RULE

Rule 7-2

Rule 8-1

Rule 8-3

Rule 8-3

Rule 8-4

Rule 8-4
Rule 8-5
Rule 8-5

Rule 8-5

Rule 8-5

Rule 8-5

Rule 8-5

Rule 8-5

Rule 9-1

Rule 9-1

Rule 9-2

Rule 9-3

Rule 9-4

Rule 9-6

Rule 9-6

Rule 9-7

Rule 9-8

RULE
DESCRIPTION
Watering Restrictions
PV Technology
Limitations

Batteries

Batteries

Desiccant Systems

Desiccant Systems
Village Grid
Village Grid

Village Grid

Village Grid

Village Grid

Village Grid

Village Grid

Container Locations

Container Locations

Team-Provided
Liquids

Greywater Reuse
Rainwater Collection
Thermal Mass
Thermal Mass
Greywater Heat

Recovery
Water Delivery

LOCATION DESCRIPTION

Drawing(s) showing the layout and operation of
greywater irrigation systems

Specifications for photovoltaic components

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

Specifications for all primary and secondary
batteries and stand-alone, PV-powered devices

Drawing(s) describing the operation of the
desiccant system

Specifications for desiccant system components
Completed interconnection application form

Drawing(s) showing the locations of the
photovoltaics, inverter(s), terminal box, meter
housing, service equipment, and grounding means

Specifications for the photovoltaics, inverter(s),
terminal box, meter housing, service equipment,
and grounding means

One-line electrical diagram

Calculation of service/feeder net computed load
per NEC 220

Site plan showing the house, decks, ramps, tour
paths, and terminal box

Elevation(s) showing the meter housing, main
utility disconnect, and other service equipment

Drawing(s) showing the location of all liquid
containers relative to the finished square footage

Drawing(s) demonstrating that the primary supply
water tank(s) is fully shaded from direct solar
radiation between 9 a.m. and 5 p.m. PDT or
between 8 a.m. and 4 p.m. solar time on Oct. 1

Quantity, specifications , and delivery date(s) of all
team-provided liquids for irrigation, thermal mass,
hydronic system pressure testing, and
thermodynamic system operation

Drawing(s) showing the layout and operation of
greywater reuse systems

Drawing(s) showing the layout and operation of
rainwater collection systems

Drawing(s) showing the locations of liquid-based
thermal mass systems

Specifications for components of liquid-based
thermal mass systems

Drawing(s) showing the layout and operation of
greywater heat recovery systems

Drawing(s) showing the complete sequence of
water delivery and distribution events

Design Development Project Manual
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LOCATION
N/A
26 3100

N/A

N/A
M-601,
M-602
M-601
PM P.9
E-SERIES

E-SERIES
E-001
E-601
E-301
E-201
P-101

C-801

Project
Manual P.6

N/A
P-101
N/A
N/A
M-602

P-101, L-501
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RULE RULE LOCATION DESCRIPTION LOCATION
DESCRIPTION
Rule 9-8 Water Delivery Specifications for the containers to which water P-101
will be delivered
Rule 9-9 Water Removal Drawing(s) showing the complete sequence of P-101
water consolidation and removal events
Rule 9-9 Water Removal Specifications for the containers from which water ~ P-101, L-501
will be removed
Rule 11-4 Public Exhibit Interior and exterior plans showing entire G-103
accessible tour route
Design Development Project Manual Page 5
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Structural Calculations

See Appendix 1

Detailed Water Budget

WATER USE CALCULATIONS

FUNCTION (GALLONS) GAL EVENTS NOTES

Hot Water Draws 240 15 16 Hot water draws per contest criteria

Water Vaporization 2.4 0.6 4 W'ate.r evap. events per contest
criteria

Dishwasher 20 4 5 Dl'shv.vasher events per contest
criteria

Clothes Washer 120 15 8 Cl'oth_es washer estimate per contest
criteria
1/4" irrigation per ft2

. i ) vegetation/week using low water

VEgEElL e plant species. Can be reduced by
rainwater collection

Fire Protection 300 i i ng protection fill + 250 gal. in event
of fire

Thermal Storage 60 i )

Tanks

Testing 50 - - Testing of plumbing systems

Initial Systems Fill 10 - -

Solar Thermal 10 i i

Collectors

Aesthetic Purpose 200 - - Exterior wetland (10'x8'x3")

Safety Factor 104.74 - - 10% of above

WATER Provide (3) 385 gallon tanks for

REQUIRED | BRI 1155 gal. capacity

Design Development Project Manual Page 6
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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
SD2013 Building Code

Design Development Project Manual Page 7
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Summary of Reconfigurable Features

Flexible Interior Spaces

The interior of Borealis follows no standards as to what a home should be. Instead, functional and
spatial requirements were reconsidered from the perspective of the target market, or end user.
Designed for two working professionals, the layout may at first appear unconventional. The
interior space has been split into two distinct apartments that share a set of common amenities. In
each of the living modules, there is a flexible space, delineated by architectural thresholds and
may be physically separated by a set of three sliding doors on either side of the center service
module. Opening these doors creates a large, open social space out of the kitchen and dining,
and the living and working areas from each side module.

Each side module living and working space has the same “kit of parts”: one apartment sized sofa,
two task chairs, two small stools, and an adjustable table. All of these pieces can be arranged as
a typical living room used for relaxation and socialization, or as an office used for conference
calls, work assignments or presentations. The key element in either of these scenarios is the
adjustable height table. Using the lever on one side of the table, Borealis’ inhabitants can
effortlessly lower the table to coffee table height, or raise it to desk height. It will lock back in at
any desired height, for use from the task chairs or sofa, or at standing height. Being that Borealis
has been designed with working professionals in mind, the inclusion of office capabilities are an
important element. Power and data are also provided in both of these rooms to support said
activities.

Other furniture provides alternative seating, like the wood stools that can alternatively be used as
accent tables throughout the home. The dining table in the adjacent kitchen space has also been
integrated into the volume, so that the television screens can be viewed from the dining room,
making conferencing, presenting and entertaining easy to accommodate through all shared
spaces.

Flexible Glazing

Both the south and north modules use a glazing system provided by Innotech, in which tilt-and-
turn window units are used strategically to permit passive cooling. These pieces can be tilted
towards the interior of the space for fresh air and ventilation, or hinge open like a door (all are
also equipped with screens) to allow a breeze. Because the function of these windows prohibits
any type of wall mounted window covering, each unit has also been fitted within the frame with a
blind system that can be entirely adjusted — they can be pulled all the way across the window to
block all light and views or anything in between, where the bottom of the window is covered to
block high sun while maintaining a view above.

Design Development Project Manual Page 8
U.S. Department of Energy Solar Decathlon 2013 8/22/2013
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Interconnection Application Form

Team Alberta

Lot 116
PV Systems
Module Manufacturer Short Description of Array DC Rating of Array
(sum of the DC ratings)
Canadian Solar CanadianSolar CS6P—-250P PV Panels 10 000OW
Total DC power of all arrays is 10.0 kW
INVERTERS
Inverter Model Number Voltage Rating (kVA or KW)  Quantity
Manufacturer
Enphase M215 240V 260W(DC)/215W(AC) 40

Total AC power of all inverters is 8.6 kW

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 E-001

Calculations of service/feeder net computed load and neutral load (NEC E-601

220)

Plan view of the lot showing the house, decks, ramps, tour paths, the E-105

service point, and the distribution panel or load center

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

Design Development Project Manual Page 9
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Energy Analysis Results and Discussion

With two previous competition entries as experience, Team Alberta seeks to build on our
research and lessons learned from 2009 and 2011. For example, the team believes strongly in
keeping a lot of glazing for the purpose of making the house aesthetically pleasing and provides a
more attractive interior for its inhabitants. In the response to this desire, the team worked hard on
the mechanical system and ended up with a more complex system, but more energy efficient
than a simple system. The key to this increased efficiency is utilizing waste heat from the heat
pump during cooling operations.

Energy Simulation Tool
Currently the team has used Hot2000 to model the house. Other software such as E-Quest and
TRNSYS will be used to do final sizing evaluations of the systems, as well as additional checks.

Hot2000

This is free software available from Natural Resources Canada and has weather information for a
vast amount of locations, allowing for energy modeling in different locations. This program is
primarily made to model existing houses and see how much different energy upgrades
(improvements) will add to the overall performance of the house. It is also used to model newly
built houses, but has limited constructions options. For example, SIPs (structural insulated
panels) are not an option. This software is also used to give a Canadian energy efficiency rating
for a house just like appliances have. The main benefit of this software is that it is easy to use,
easy to do modifications, and can calculate a vast amount of data even PV (photovoltaic) output.

When using Hot2000, it quickly came evident that this software should only be used as guidance
for several reasons. One of the main problems that was found, again like last competition, was
that the user does not know exactly how the program calculates the energy use of the house,
leading to an unclear understanding of how the energy numbers come to be. In addition, it was
later found that the program does not properly calculate or has great assumptions in certain areas
such as natural Air Ventilation and more advance software will need to be used later.

Key Assumptions

1. That the house structure is “fairly” airtight. This assumption is on the basis that the spray
foam, which is used for insulation, will be installed correctly and if so provides the house
with a very air tight envelope. In addition, high quality windows will be installed with great
care again allowing for an air tight envelope.

2. That the heat pump will be working close to its intended COP. Simply because the
mechanical system is specifically designed to maintain a constant optimal cooling water
temperature as it enters the condenser.

3. Windows and glass door reflective coatings perform according to its performance
specifications in terms of reducing solar thermal gain by the windows.

4. That the solar thermal evacuated tubes do not loose significant efficiency due to the far
transportation of liquid to the mechanical room at the back of the house due to good
insulation around the pipes.

5. That the hot water systems including pre-dryer air heating and thermal storage tanks to
not leak a significant amount of heat into the house leading to an increased cooling
demand.

Design Development Project Manual Page 10
U.S. Department of Energy Solar Decathlon 2013 8/22/2013
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Simulation Analysis and Findings

This time the team wanted to make sure that the house is both aesthetically pleasing to the
market, as well have sufficient natural light entering the house. This leads to a design of the entire
south facing side of the house being glazing, as well as it leads to the possibility of overheating. A
critical point of the house was quickly found that the type of shading system used for this large
glazing has a tremendous effect on the amount of cooling necessary for the house. Therefore
great care was taken in selecting the shading system and glazing coating for the house to prevent
high solar gain in the summer (for the California climate).

In running the simulations, it was found that the heat pump has a significant amount of waste
heat. The engineering team decided to take on the challenge of utilizing this waste heat in some
way. This concept of utilizing waste heat to fulfill other mechanical tasks such as domestic hot
water hopes to compensate for its large glazing and still make it energy efficient.

Type of Heat and Cooling Distribution System

In total three different types of heat and cooling distribution systems were looked at. The first was
floor heating. It was found that this is a very desirable way to heat the house for many reasons,
such as greater efficiency and higher comfort to the occupants. However, many disadvantages
where found when exploring this option. Firstly, it is much more costly and requires some thermal
mass in the floor making the house heavier for transportation. Secondly, this system has
somewhat of a lag between when the heat is added to the system, to when that change is felt in
the house, mostly due to the needed thermal mass acting as a buffer. With so many visitors
coming inside to see the house, and possibly in waves, the team wanted a system that can
quickly adjust to the changing cooling loads due to these visitors. Thirdly, as found in last
competition’s analysis, this system adds unwanted complexity to the house, especially during
reconstruction which the team would like to keep as simple as possible.

The second system that was looked at was a traditional air handler, and the third system was a
high velocity air handler. Both of these two options looked promising over the in floor heating in
comparison of cost; however in the end the high velocity furnace was picked for several reasons:

e Making sure the house is very modular and easy to transport, the height of the modules
was a strong concern for the entire team. Since the high velocity furnace uses smaller
ducts, it allowed the celling inside the house to be higher than would be possible with a
typical air handler.

e The high velocity air handler claims it can maintain a better temperature throughout the
house than a standard air handler. This was particularly important because it is expected
that there will be a warm section near the south glazing part of the house, as well as cool
areas along the east and west walls. Therefore, a system that can maintain small
temperature fluctuations within the house was considered much more beneficial. The
manufacture claims a temperature distribution in the house of just 2 degrees compared to
6 degrees with a conventional air handler.

e Since the mechanical system is complex and requires lots of room for the many different
components, the much smaller size than a conventional system was greatly attractive.

Design Development Project Manual Page 11
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Solar Thermal Tubes

Annual solar radiation is not constant year round, which adds to the problem of producing too
much heat during the summer, as well as problems of increased maintenance and complexity of
the system. Originally, an additional air source heat pump was looked at for domestic hot water
demand and not incorporating the solar tubes. However in the end evacuated tubes where
chosen for many reasons:

The mechanical team wanted to have a flexible system that could work in many different parts of
Canada, and evacuated solar thermal tubes allowed for additional flexibility. When fall comes
around, the efficiency of the heat pump used to heat the house decreases, and by winter in some
parts of Canada the temperature is so low it would be more energy efficient to heat the house
with a simple electric heater. Therefore, this is when solar evacuated tubes add to the flexibility of
the mechanical system, since now the evacuated tubes can be used to heat water or even help
heat the house. The solar thermal system can also be simply expanded to meet heating needs of
a certain climates. The thermal storage is ready for storing heat from the evacuated tubes and
reusing it at night.

Since the mechanical team focused on utilizing waste heat from the heat pump as best it could,
so many house systems, like the dryer-air preheater and dehumidifier, run on hot water.
Therefore, there are more things to utilize the produced hot water from the evacuated tubes such
as a heat storage tank and dehumidifier. Since the solar thermal energy has more uses then just
domestic hot water, the energy from this high efficiency solar system can be utilized more
effectively year round.

The cost estimate was not much more than incorporating an additional heat pump and the
benefits seems to have outweighed the cost.

Heat pump

The water-to-water (ground source) heat pump might seem as an odd choice, however it was
selected because it was the easiest way, that the team found, to be able to fully utilize the waste
heat of the heat pump. Since the waste heat is in the form of hot water, it can easily be utilized to
do many things such as heating the domestic hot water tank. When the waste heat is utilized as
much as possible, the waste heat liquid goes through a variable speed fan radiator, therefore
cooling down the water to the proper temperature before it goes back into the condenser on the
heat pump to remove heat. This allows the heat pumps efficiency to not be compromised when
using its waste heat.

By using a water-to-water (ground source) heat pump, flexibility is added again to the mechanical
system. If the house would be located in a region with reasonable ground temperature then the
mechanical system is ready to be connected to make a ground source heat pump system. It is as
simple as removing the liquid external radiator and connecting those same pipes with the in-
ground pipes, filling with liquid and the system is complete. This not only allows for flexibility, but
also allows for the consumer to have the ability to move to a more efficient heat pump system in
the future if desired.

Design Development Project Manual Page 12
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Glazing

The generous glazing that flanks the ends of each module provides a connection to the outdoors
and allows for the interior of Borealis to be illuminated with natural light. It also allows for
unobstructed sight lines and view, an asset for our target occupant, who is responsible for
overseeing work camps in Northern Alberta.

Such a large amount of glazing needs to be considered strategically in order to regulate the
interior climate of Borealis. The glazing system that is supplied by Innotech utilizes triple pane
glass and a dual low-e coating to ensure that there is minimal solar gain through the windows.
The coating that is used allows for 56% visible light transmittance, while rejecting 76% of the
solar heat that hits the windows. Large over-hangs shade a significant portion of the Southern
windows at the competition site in California, but allow for more sunshine into the building in
Northern Alberta where the sun is lower and the temperatures are colder. Additional exterior
roller shades or louvers may be added later if further shading is deemed necessary.

Building Envelope Thermal Analysis

In each case, a logical cross-section was chosen that would best represent the entire system to
be simulated. Details were set up as a worst case scenario and material thermal properties are
assumed linear. Thermal analysis does not take into consideration non-perfect installation (void
spaces / non-conforming material thickness & properties).

LBNL's THERM v6.3.46 program reports analysis results in graphical form (see below) and
numerical form. Values for thermal performance are calculated by the program as an overall
average heat transfer coefficient for the system (U-factors), the inverse of which is thermal
resistance (R & RSl value).

The results are as follows (Imperial R-values truncated in each case to nearest whole value):
- Roof: R38
- Wall: R39.5 (glazing not considered)
- Floor: R26

Design Development Project Manual Page 13
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Lighting Design
IESNA Lighting Handbook

The llluminating Engineering Society of North America, IESNA, was founded in 1906 for the
purpose of advancing the field of lighting and to explore the new and budding technologies in this
field. The mission of the IESNA is to improve the lighting environment by bringing together those
with lighting knowledge and by translating that knowledge into actions that benefit the public [1].
The IESNA also envisions building upon a century of excellence to create a leading lighting
community dedicated to promoting the art and science of quality lighting to the public. The
knowledge gathered through the society is presented in the form of the IESNA Handbook. The
handbook in its 10™ Edition is a collaborative work that addresses a broad range of technologies,
procedures and design issues to ensure that the appropriate lighting knowledge is available to the
professionals in the field of illumination as well as to those interested in exploring the field. The
10" edition incorporates new technologies and scientific developments, such as solid state
lighting sources, humans’ perception of light as they age, sustainability and the integration of day
lighting with electrical lighting. The handbook also looks into the more extensive and specific
qualitative lighting design criteria such as subjective impressions and architectural special factors
[1]. The 10™ edition is made of three sections [2]:

¢ Framework: this section describes the science and technology related to lighting;

e Design: this section includes the fundamental considerations and special issues of day
lighting and electrical lighting as well as energy management, controls and economics.

e Applications: this section covers the design context for many lighting applications and
provides luminance recommendations for certain tasks and areas and identifies certain
analytical goals of lighting design using science and technology.

The Borealis Electrical Engineering team’s main focus was on using the standards outlined by the
IESNA to optimize the lighting design. This process involved looking into the fundamentals of
lighting and considering the guidelines set by the IESNA during the design process. The team
created the following list of targeted lighting values based on IESNA’s applications table of
lighting for residential dwellings. The table is as follows

Design Development Project Manual Page 14
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Table 1: IESNA Lighting Targeted Values

IESNA MINIMUM LIGHTING TARGETS
INDOOR LIGHTING TARGETS

AREA Eh Ev | LUX(Eh) %EJJ)( AVE:MIN
BATHROOM SHOWER FLOOR 50 2:1
BATHROOM TOILET SEAT 100 2:1
BEDROOM DRESSING ROOM FLOOR 100 31
BEDROOM READING 3 200 31
DINING ROOM INFORMAL | TABLE TOP 100 4:1
DINING ROOM STUDY USE | TABLE TOP 200 2:1
FAMILY ROOM FLOOR | | 100 31
KITCHEN CABINETS FACE 50 31
KITCHEN COOKTOPS SURFACE 300 2:1
KITCHEN PREP COUNTER SURFACE 500 2:1

TOP OF _

KITCHEN SINK SINK 300 2:1
KITCHEN GENERAL AREA FLOOR 50 2:1
OFFICE DESK SPACE 2'6" 300 1.5:1
ART FACE 200 2:1

The numbers outlined in the table above address the fundamentals to achieve optimal lighting in
the different areas in the house. The table outlines the power measurements on horizontal plane
(Eyn) as well as on a vertical plane (E,), it then measures the energy measurements for both the
horizontal and vertical planes (LUX E;) and (LUX E,) respectively. The last column presents the
average to minimum ratio which is the ratio between the average light in a room to the darkest
corner of the room.

A reliable simulation tool was needed to conduct appropriate simulations to meet the targeted
values. The tool used is called ElumTools, and is provided by Lighting Analyst Inc. which has as
mission to assist the architectural lighting industry with the preparation and presentation of
predicted lighting performance through the use of powerful micro-computer software. ElumTools
is the first fully integrated add-in for Autodesk Revit designed to calculate point-by-point
illuminance on any work plane or surface. This tool is also approved by IESNA which is a
sustaining member and therefore aligns with the guidelines the team has chosen to abide by.

Design Development Project Manual Page 15
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The performance of the different light fixtures being considered would be tested to determine the
energy consumption and the power output of each one. Another feature of the house that would
be tested during the simulations is the daylight dimmable sensors and controls which take into
account the amount of natural daylight available and adjust the indoor lighting automatically to the
required amount. This feature will allow the Borealis house to be more sustainable and to
consume less energy.

Taking into consideration the guidelines outlines by IESNA, two different simulations were
needed to achieve accurate values. The first one was to calculate the amount of light reaching
the furniture and the second simulations was to account for the shadowing affect created by the
furniture which affects the average to minimum ratio by removing the furniture even though not all
of it was removed (it was necessary to maintain the kitchen table for instance). The house was
also broken into different lighting zones to calculate the light levels and task lighting per room.
Two calculations were performed on the bedrooms to account for both the general area as well
as a task light area suited for reading.

The common theme throughout the house was the use of recessed linear LED fixtures so the
bedroom had two of these fixtures, in addition to two switched half receptacles by the bed
devoted to task lighting via lamps. The next area to be simulated was the living rooms. Two
recessed linear LED fixtures were again used to accomplish all of the general and ambient
lighting required for the room with task lighting installed such as lamps for desk work and
adjustable accent lights for artwork. The bathroom also had two calculations to simulate the
general area as well as the lighting levels at the toilet seat. These lighting levels were achieved
by using three recessed pot lights, in addition to a water-tight recessed pot light for the shower
stall. The lights were spaced to reach the levels required by the IESNA for both the general area
and for the toilet seat. The kitchen was the area with the most lighting surface calculations, due to
the IESNA levels of 500 lux for the kitchen prep counter and 300 lux for the island and sink. Team
Borealis achieved these lighting levels by using architectural recessed spotlights to illuminate
specific counters and cooktops in addition to under-cabinet lighting for the prep counter. It will be
interesting to see how closely the simulated values match the recorded values during the
competition. When doing the lighting calculations for the kitchen there were some shading issues
caused by the table which suggests a higher average to minimum value for that room. The last
room to be simulated was the Mechanical room. A single suspended wire guard dual fluorescent
style luminaire with retrofit LED bulbs was used and achieved a high light output. The mechanical
room presents some challenges since the numerous devices in there may cause interesting
shading to occur, the simulation indicate that is possible to achieve an average of 105 lux with a
minimum of 27 lux. The table below summarizes the results of the simulations.
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Table 2: Testing Results

Calculations with furniture

Calculation Point Ave (Ix) | Max (Ix) | Min(Ix) | Avg/Min | Max/Min

BEDROOM
o | READING 269 301 215 1.25 14
& | BEDROOM
:ng READING 279 324 186 1.5 1.75
o| COUNTERTOP 599 729 385 1.56 1.9
E ISLAND 564 734 439 1.29 1.67
_zjsa TABLE 397 625 207 1.91 3.01
TOILET SEAT 492 528 448 11 1.18

Calculations without furniture (no shadows)

Calculation Points Ave (Ix) | Max(Ix) | Min(Ix) | Avg/Min | Max/Min

«» | BEDROOM 1 216 259 140 1.54 1.84
% BEDROOM 2 214 253 136 1.57 1.86
T LIVING ROOM 2 250 313 140 1.78 2.23
g LIVING ROOM 1 233 386 124 1.88 3.12
E; BATHROOM 345 454 155 2.22 2.93
~ | KITCHEN 268 447 52 5.12 8.56

MECHANICAL 105 168 27 3.86 6.17

The aim of the team members going to the competition grounds in October will be looking to
measure the values the Borealis provides in order to validate the simulation results.

Control and Monitoring

The Borealis house design incorporates an extensive customizable control and monitoring
system. The primary purpose is to ensure all the equipment used in the house is performing at
optimal levels and will allow for an interactive user interface. Monitoring the performance of the
house will allow for historical data to be collected establishing a solid foundation that “Team
Alberta” could use to build upon in the future.

The Photovoltaic array placed on the roofs of the house is the main source of electricity;
therefore, it is important to monitor the performance by keeping track of the power produced by
the PV array. The PV modules considered by the team have a nominal maximum power of 250W,
each of the arrays on the side house modules has 16 modules and 16 inverters so one inverter
per module. The center array on the other hand has 8 modules and 8 inverters. The Enphase
M215 inverter system will allow for panel by panel monitoring giving the end user the capability to
optimize the array for maximum power output.

The DeltaSol BX solar thermal controller will not only operate the solar thermal system it will also
perform advanced data logging. The BX controller has the ability to monitor up to seven thermal
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points and a flow sensor for the solar loop. It is also capable of connecting to a computer via a
Vbus/Ethernet converter and will provide real time energy information to the data logging
equipment. The current flowing through each circuit in the house will also be monitored by the
Branch Circuit Power Monitor (BCPM) to determine the power usage of the house. The
temperature and flow rate in the lines feeding in and out of the tanks will also be monitored to
determine how the energy is used and what percentage of it is lost compared to that which is
efficiently used for the house. A customizable monitoring system is considered for the Heat Pump
in order to offer the user wide range of flexibility when it comes to adjusting the system for the
house. The Programmable Logic Controller (PLC) is used to control the heat recovery path and
temperature as well as monitor the flow sensors. The BCPM monitoring system and the PLC are
connected through an Ethernet gateway and using a Modbus RTU protocol the information
collected can be logged on to a server on the web and viewed through an Android application or
on a personal computer.
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Quantity Takeoff

SPENCJEE'E‘EON BRIEF DESCRIPTION DETAILED DESCRIPTION UNIT

DIVISION 01 GENERAL REQUIREMENTS
01 XX XX TYPICAL JACK-AND-ROLL SYSTEM 1 SYSTEM FOR 1 DAY 1 DAY
DIVISION 05 METAL
05 12 73.M13 W8x18 BEAMS 6,786 LBS
051273 W6X20 COLUMNS 1,980 LBS
CUSTOM FABRICATED POWDER COATED
05 50 00 DECK HANDRAIL POSTS STEEL POSTS 0.375X2.5 BAR 75 EACH.
05 XX XX CABLE RAILING ASSEMBLIES 1/8” 316 SS CABLE PREFAB ASSEMBLIES 1 PROJ.
DIVISION 06 WOOD, PLASTIC AND COMPOSITES
06 15 33.13 CEDAR - INTERIOR CEILING 7/16X4 CEDAR CHANNEL SIDING 2,530 LF
06 15 33.13 CEDAR - EXTERIOR CLADDING 1X4 CEDAR T&G SIDING 400 LF
06 16 00.D10 1/2" PLYWOOD EXTERIOR WALL SHEATHING 2015 SF
06 16 53 1/2" PLYWOOD EXTERIOR ROOF 982 SF
06 20 XX INTERIOR BASE MOULDING 1” X 4 MDF BASE MOULDING 152 LF
WHITE QUARTZ, 1/2” THICK, STRAIGHT WITH
06 61 19 QUARTZ SOLID SURFACE EASED EDGE PROFILE 33 SF
06 XX XX DIMENSIONAL LUMBER 4x4 POSTS, TREATED WOOD 236 LF
06 XX XX CEDAR 5/4X6 DECKING SURFACE 1050 SF
06 XX XX DIMENSIONAL LUMBER 2X4 WALL FRAMING 16"0.C 1651 LF
06 XX XX DIMENSIONAL LUMBER 2X6 INTERIOR ROOF AND FLOOR FRAMING 444 LF
06 XX XX DIMENSIONAL LUMBER 2X8 INTERIOR ROOF AND FLOOR FRAMING 4237 LF
06 XX XX 1/2" INTERIOR GYPSUM INTERIOR WALLS 2150 SF
06 XX XX 1/2" PLYWOOD FLOOR JOIST SHEATHING 900 SF
06 XX XX 3/4" PLYWOOD SUBFLOOR 900 SF
3.5" X 9.5" LAMINATED VENEER
06 XX XX | UMBER BEAM INTERIOR FRAMING 56 LF
06 XX XX POND LINER POLYETHELENE LINER 10’ WIDE 16 LF
06 XX XX POND CLADDING 2X8 LUMBER 32 LF
06 XX XX POND STRUCTURE 2X4 LUMBER 40 LF
SOUTH EAST SEATING AND
06 XX XX PLANTERS 2X6 Lumber 636 LF
Design Development Project Manual Page 19
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06 XX XX SOUTH WEST PLANTERS 2X6 Lumber 265 LF
NORTH MECH COVER, PLANTERS,
06 XX XX SEATING 2X6 Lumber 768 LF
THERMAL AND MOISTURE
DIVISION 07 PROTECTION
SHEET METAL FLASHING, ALUMINUM,
07 62 00 SHEET METAL FLASHING AND TRIM | FLEXIBLE, MILL FINISH, .013" THICK, INCLUDING 300 LF
UP TO 4 BENDS
MANUFACTURED GUTTERS AND .
077123 DOWNSPOUTS 3” PVC PIPING AND FITTINGS 60 LF
TYPICAL SPRAY POLYURETHANE FOAM
072119 EXTERIOR WALLS INSULATION INSULATION, FLOORS. WALLS AND CEILINGS, 2015 SF
2#/CF DENSITY, £7" THICK, R42, SPRAYED
TYPICAL SPRAY POLYURETHANE FOAM
0721 29 FLOOR INSULATION INSULATION, FLOORS. WALLS AND CEILINGS, 900 SF
2#/CF DENSITY, £7" THICK, R42, SPRAYED
TYPICAL SPRAY POLYURETHANE FOAM
0721 29 CEILING INSULATION INSULATION, FLOORS. WALLS AND CEILINGS, 982 SF
2#/CF DENSITY, £7" THICK, R42, SPRAYED
07 53 29 TPO SINGLE PLY ROOF FIRESTONE TPO 900 SF
DIVISION 08 OPENINGS
08 53 00 WINDOW - SOUTH ELEVATIONS OF 3-2"W X 7’-6” H UPVC, TRIPLE GLAZED, LOW-E, 5 EACH
SIDE MODULES FIXED, INNOTECH WINDOW
08 53 00 WINDOW - SOUTH ELEVATION OF 3-3 1/2” W X 7"-6” H UPVC, TRIPLE GLAZED, 3 EACH
CENTRE MODULE LOW-E, FIXED, INNOTECH WINDOW
08 53 00 WINDOW - SOUTH ELEVATION OF 1-8” W X 9'-10 1/2” H UPVC, TRIPLE GLAZED, 1 EACH
CENTRE MODULE LOW-E, FIXED, INNOTECH WINDOW
08 53 00 CLERESTORY WINDOW - NORTH 6-5” W X 1'-2" H UPVC, TRIPLE GLAZED, LOW-E, 2 EACH
ELEVATION OF SIDE MODULES FIXED, INNOTECH WINDOW
08 53 00 TRANSOM WINDOW - ABOVE NORTH | 3-0" W X 1’-2” H UPVC, TRIPLE GLAZED, LOW-E, 2 EACH
ELEVATION DOORS FIXED, INNOTECH WINDOW
3-0"W X 7'-6” H UPVC, PRE-HUNG, EXTERIOR,
08 53 00 gfg,i%lso?\gg,fg%ga%gtms INNOTECH DOOR WITH OPERABLE SASH AND 4 EACH
TRIPLE GLAZED LOW-E LITE
08 53 00 DOOR - NORTH ELEVATION OF 3-0"W X 7°-6” H UPVC, PRE-HUNG, EXTERIOR 1 EACH
CENTRE MODULE VINYL INNOTECH DOOR
34" W X 6"-9” H X 1-3/8” WITH TRACK
08 14 00 DOOR - INTERIOR POCKET HARDWARE 4 EACH
32" W X 6-9” H X 1-3/8” WITH TRACK
08 14 00 DOOR - INTERIOR POCKET HARDWARE 4 EACH
34" W X 6"-8” H X 1-3/8” WITH TRACK
08 14 00 DOOR — INTERIOR SLIDING HARDWARE 6 EACH
DIVISION 09 FINISHES
1/2” GYPSUM WALLBOARD, STANDARD,
092116 GYPSUM BOARD W/COMPOUND SKIM COAT (LEVEL 5 FINISH) 1400 SF
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09 30 00

09 30 00

09 91 05

09 91 05

09 64 29

09 XX XX

09 XX XX

DIVISION 10

10 22 26

1022 26

102813

102813

1028 13

10 XX XX

10 XX XX

DIVISION 11
11 3100
11 3100
11 3100
11 3100
11 3100
11 3100
11 3100

DIVISION 12

12 XX XX

12 XX XX

PORCELAIN TILING - BATHROOM
FLOOR

PORCELAIN TILING - BATHROOM
WALLS

RECYCLED GLASS TILING - KITCHEN
BACKSPLASH

INTERIOR PAINT

INTERIOR PAINT - BASE MOULDING

LAMINATE FLOORING

VINYL COMPOSITE FLOORING

FLOOR EXPANSION JOINT

SPECIALITIES

FOLDING PARTITIONS

FOLDING PARTITION HARDWARE

RESIDENTIAL BATH ACCESSORIES
RESIDENTIAL BATH ACCESSORIES

RESIDENTIAL BATH ACCESSORIES
BATHROOM GREEN WALL

BATHROOM LIGHT TUBES
(SKYLIGHTS)

EQUIPMENT

COOKTOP

WALL OVEN

RANGEHOOD
REFRIGERATOR/FREEZER
DISHWASHER

CLOTHES WASHER
CLOTHES DRYER

FURNISHINGS
BASE CABINET — 3 DRAWER

BASE CABINET — FACE PANEL WITH
WALL OVEN CUTOUT
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PORCELAIN TILES, 6"X12" TILE, MATTE FINISH
PORCELAIN TILES, 6"X12" TILE, GLOSSY FINISH

RECYCLED GLASS TILES, 2"X6”

ZERO VOC LATEX PAINT, EGGSHELL FINISH, 2
COATS, ROLL APPLIED

ZERO VOC LATEX PAINT, SATIN FINISH, 2
COATS, ROLL/BRUSH APPLIED

31/2” W X 9/16" T LAMINATE PLANK FLOORING

12"W X 12"D VINYL COMPOSITE FLOOR TILES

WABO WWF-200

2-10"W X 7-6” H X 0’-1 1/2” W HOLLOW CORE
PANEL, PAINTED FINISH, SLIDING DOOR
HARDWARE

11’-2” OVERHEAD ALUM. SLIDING DOOR TRACK
HARDWARE

5-0"W X 2’-4” H MIRROR

STAINLESS STEEL STANDING TOILET PAPER
ROLL HOLDER

STAINLESS STEEL TOWEL/ROBE HOOK

INTERIOR DIRTT BREATHE LIVING WALL
SYSTEM MOUNTED ON BATHROOM SOUTH
WALL 5-6"H x4-0""

VELUX LOW PROFILE FLEXIBLE (TGF) SUN
TUNNEL SKYLIGHTS

30" WHIRLPOOL GCI3061XB

30" WHIRLPOOL WOS551EC0AS
30" MAYTAG UXT5230AYS

24" BLOMBERG BRFB1450

18" BOSCH SPX5ES55UC

24" BLOMBERG WM77110

24" BLOMBERG DV7542

30"W X 30"H X 24’D PREFABRICATED IKEA
BASE CABINET WITH DRAWERS

30"W X 30"H X 24’D PREFABRICATED IKEA
BASE CABINET WITH APPLIANCE CAVITY
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12 XX XX

12 XX XX

12 XX XX

12 XX XX

12 XX XX

12 XX XX

DIVISION 21
21 XX XX
21 XX XX
21 XX XX
21 XX XX
21 XX XX
21 XX XX
21 XX XX
21 XX XX
21 XX XX
21 XX XX

DIVISION 22

22 XX XX

22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX

ISLAND BASE CABINET —
DISHWASHER

ISLAND BASE CABINET — 3 DRAWER
WITH SINK CUTOUT

ISLAND BASE CABINET — 3 DRAWER

WALL-MOUNTED CABINET - LIFT
DOOR

WALL-MOUNTED CABINET - LIFT
DOOR (GLASS INSERT)

FULL-HEIGHT CABINET - FINISH
CARPENTRY

FIRE SUPPRESSION
PIPING

PIPING

SPRINKLER

TEE FITTING
ELBOW FITTING
ELBOW FITTING
TEE FITTING

HEAD ADAPTER

FIP ADAPTER

FIRE SUPPRESSION PUMP

PLUMBING

PIPING

TOILET

BATHROOM VANITY FAUCET
SHOWER HEAD

SHOWER CONTROLS
SHOWER PAN

KITCHEN SINK

KITCHEN FAUCET

HOT WATER TANK
TANKLESS HOT WATER HEATER
SEWAGE PUMP

DOMESTIC WATER PUMP
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18"W X 30"H X 24’D PREFABRICATED IKEA
BASE CABINET WITH APPLIANCE CAVITY

36"W X 30”H X 24’D PREFABRICATED IKEA
BASE CABINET WITH DRAWERS

24"W X 30”H X 24’D PREFABRICATED IKEA
BASE CABINET WITH DRAWERS

30"W X 15”’H X 12°D PREFABRICATED IKEA
UPPER CABINET WITH LIFT HARDWARE

30"W X 15”"H X 12’D PREFABRICATED IKEA
UPPER CABINET WITH LIFT HARDWARE

27"W X 7'6"H X 9"D SINGLE DOOR CABINET
STORAGE, PARTICLEBOARD CONSTRUCTION,
PAINTED FINISH FRONT PANEL

CPVC 1" BLAZEMASTER PIPE

1" SCHEDULE 40 BLACK STEEL PIPE
RELIABLE CONCEALED SPRINKLER HEADS
CPVC TEE FITTING

CPVC ELBOW FITTING

CAST IRON ELBOW FITTING

CAST IRON TEE FITTING

1" x 1/2" HEAD ADAPTER

1" FIP ADAPTER

GUARDIAN G3100

TYPICAL PEX ROUGH PLUMBING SUPPLY
SYSTEM, PIPING, FITTINGS, W/O FIXTURES &
TRIMS, 1 KITCHEN & 1 BATH

TOTO CST454CEFG
BSP-L-65014LF-PC

DELTA 52655

DELTA T17059

INFINITY DRAIN DG38SS
BLANCO QUATRUS U2 401247
BRIZO BSP-K-64020LF-PC
BRADFORD WHITE S-DC-DW2-55R6SW
Stiebel Eltron DHC-E

FLOTEC E75STVT

RED LION RJS-50E
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22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX
22 XX XX

DIVISION 23

23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX
23 XX XX

SOLAR CIRCULATION PUMP

THERMAL STORAGE CIRCULATION

PUMP
2-WAY SOLENOID VALVE

3-WAY SOLENOID VALVE
SOLAR THERMAL TUBES

HEAT PUMP WATER PUMP
DRAIN WATER HEAT RECOVER
COPPER PIPING 3/4"

HEATING, VENTILATION AND AIR
CONDITIONING

HEAT PUMP

DEHUMIDIFIER

BATHROOM EXHAUST FAN
HEAT RECOVERY VENTILATOR
HEAT PUMP HEAT RECOVERY
AIR HANDLER BLOWER MODULE
A/C R410 COIL

VERTICAL PLENUM

TAKE-OFF KITS

SOUND ATTENUATOR

SUPPLY TUBE

SUPPLY ADAPTER

SLOTTED OUTLET 90 DEGREES
GALVANIZED PIPE 26 GA
GALVANIZED PIPE 30 GA
RECTANGULAR DUCT
RECTANGULAR ELBOW
ROUND TO RECTANGULAR

26 GA ELBOW

DUCT END CAP

SPUN PLUGS

TEES

FRESH AIR INTAKE

PIPE DAMPERS

BOEFLEX

INSULATION
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APRICUS AP-KIT-DOM-CL
GRUNDFOS UP 15-42F/VS
ASCO REDHAT

ASCO REDHAT

APRICUS APSE-20
GRUNDFOS UP 15-42F/VS
ECOINNOVATION TD342B

STANDARD ASSEMBILY

LENNOX XP21
MUNTERS DRYCOOL HD
BROAN XB110C
LIFEBREATH 155ECM
TURBOTEC ENVIRO-PAK
UNICO MB2430-EC2
UNICO MC2430CX
UNICO MV2430

UNICO UPC-89M-6
UNICO UPC-26

UNICO UPC-25-1

UNICO UPC-61-2430
UNICO UPC-67A

7" X 60

14" X 60

12 X4 8 FOOT LONG
12X 4

7" TO 12 x 4 RECTANGULAR
7

12X 4

7

XT7TXT"

4"

4"

4"

REFLECTIX 500 SQFT
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23 XX XX

23 XX XX

DIVISION 25

2509 00

255000

250691

250691

255000

2550 00

DIVISION 26

26 XX XX

26 24 16

26 XX XX

26 31 00

26 31 00

26 31 00

26 50 00

26 50 00

26 50 00

26 50 00

26 50 00

26 50 00

26 50 00

26 50 00

26 50 00

THERMOSTAT
THERMOSAT
ZONE CONTROL

INTEGRATED AUTOMATION

GENERIC SENSORS, ROUTER,
SOFTWARE FOR MONITORING HEAT
AND HUMIDITY

PROGRAMMABLE MINI PLC

RESOL SOLAR CONTROLER

BRANCH CIRCUIT POWER
MONITORING

ANALOG EXPANSION INPUT FOR
TWIDO PLC

MODBUS TO ETHERNET GATWAY

RULE OF THUMB, INSTALLATION,
DISTRIBUTION, INCLUDES ALL
ROUGH ELECTRICAL WORK,
OUTLETS AND SWITCHES, NO
FIXTURES

TYPICAL LOAD PANEL

RULE OF THUMB, TYPICAL PV
ROUGH IN ELECTRICAL SYSTEM

GENERIC PV MOUNTING RACK, PER
SOLAR PANEL

PV PANELS

INVERTERS

ENPHASE INSTALLATION KIT; AC
BRANCH CIRCUIT

OUTDOOR LED POT LIGHT

EXTERIOR DOOR LIGHT

EXTERIOR RECESSED LED PLANE
LIGHT

RECESSED LED 2' FIXTURE

SHOWER/BATHROOM LED POT
LIGHTS

ACCENT TASK LIGHT

MECH ROOM STRIP LIGHT WITH LED
REPLACEMENT

KITCHEN TABLE PENDANT LIGHT
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RADIO THERMOSAT CT300
RADIO THERMOTAT
NCM-300-2-3 ZONE PANEL

TWIDO PROGRAMMABLE CONTROLER SQD
TWDLCAA40DRF

RESOL DELTASOL BX
BCPM POWER LOGIC SQD BCPMC042S

8 PORT ANALOG EXPANSION SQD TM2ARI8HT

TELEMECANIQUE TSXETG100

SQUAR D LOAD CENTERS, 1 PHASE, 3 WIRE,
MAIN LUGS, INDOOR, 120/240 V, 200 AMP BUS
(150A MAIN), 42 CIRCUITS

250W POLYCRYSTALLINE SOLAR PANELS
ENPHASE M215
ENPHASE ENGAGE CABLE

4"SQUARE LED POT LIGHT RATED FOR WET
LOCATION, 600-1200 Im, 2700K-4000K, >20W

LED WALL LANTERN, 600-1000 Im, 3000K-4000K,

s
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3

900

10,000K
W

40
40
40

>20W 4
RECESSED LED STEP LIGHT, 50-200 Im, 3000K- 1
4000K, >13W
3" LED STRIP FIXTURE, 800-1200 Im, 2700K- 12
3500K, >35W
3" ROUND LED POT LIGHT RATED FOR WET 4
LOCATION, 600-1200 Im, 2700K-4000K, >20W
4"SQUARE LED ADJUSTABLE POT LIGHT, 400- -
800 Im, 2700K-4000K, >20W
4' STRIP FIXTURE, 1600-2500 Im, 3000K-4000K, 1
>35W
LED CYLINDRICAL GLASS PENDANT LIGHT, 5
200-400 Im, 3700K-3500K, >10W
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26 50 00

26 09 23

DIVISION 28

28 XX XX

DIVISION 31

31 XX XX

31 XX XX

31 XX XX

DIVISION 32

32 XX XX

32 XX XX

32 XX XX

UNDERCABINET LED LIGHT FIXTURE

DIMMABLE DAYLIGHT SENSOR

ELECTRONIC SAFETY AND
SECURITY

FIRE ALARM SYSTEM

EARTHWORK

SMALL STEEL ADJUSTABLE PIERS
FOR HOUSE

MEDIUM STEEL ADJUSTABLE PIERS
FOR HOUSE

FOUNDATION PADS

EXTERIOR IMPROVEMENTS

DECK HANDRAIL

MAIDEN GRASS

PURPLE FOUNTAIN GRASS
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15"-20", 450-600 Im, 2700K-3500K, >15W

DIMMABLE DAYLIGHT SENSOR WITH 0-10V
CONTROL

FIRE DETECTION SYSTEMS, REMOTE
ANNUNCIATOR, 8 ZONE LAMP, EXCLUDING
WIRES & CONDUITS

CENTRAL PIERS SEISMIC PIER, SMALL, 7"-12"
ADJUSTMENT

CENTRAL PIERS SEISMIC PIER, MEDIUM, 11"-
19" ADJUSTMENT

TYPICAL 3/4" CDX PLYWOOD

CUSTOM FABRICATED POWDER COATED
STEEL POSTS SPACED 5' APART FROM
CENTRE, WITH 10 9/16" PERFORATIONS
ACCOMMODATING APPROPRIATE CABLE AND
FITTINGS

DWARF MAIDEN GRASS FROM ARMSTRONG
GARDEN CENTERS

PURPLE FOUNTAIN GRASS FROM ARMSTRONG
GARDEN CENTERS
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Structural Calculations Team Alberta Solar Decathlon 2013

1 Load Analysis

1.1 General

All calculations will be conducted in SI units. Where appropriate, conversions will be provided into
Imperial/US units.

1.2 Compliance with Building Codes

The building in question is to be designed to the following locations:

1. Calgary, Alberta, Canada
2. Irvine, California, United States of America

The design references the following codes, standards and design manuals.

1. National Building Code of Canada 2010 (NBCC)

2. International Building Code 2012 (IBC)

3. International Residential Code 2012 (IRC)

4. Solar Decathlon 2013 Building Code (SDBC).

5. American Society of Civil Engineers Standard 7 2010 (ASCE 7-10)

6. Canadian Wood Council Wood Design Manual 2010 (CWC-WDM)

7. Canadian Institute of Steel Construction Handbook of Steel Construction 2010 (CISC-HSC)

1.3 Dead Loads

Unless noted otherwise, values were obtained from P.7-57 of the Canadian Institute of Steel
Construction (CISC) Handbook of Steel Construction 2010.

Compliance with IRC R301.2.2.2.1 Weights of materials:

Roof and ceiling: D =1.13 kPa < 1.19 kPa
Therefore, provide a 1.175 factor on wall bracing (IRC, Chapter 6)

Floor: D=14-1=04 < 0.48 kPa
Exterior light wood frame walls: D = 0.66 kPa < 0.72 kPa
Interior light wood frame walls: D = 0.25 kPa < 0.48 kPa
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Structural Calculations

TABLE 1: DEAD LOAD ANALYSIS

Team Alberta Solar Decathlon 2013

Typical Roof 0.49 kPa Interior Walls 0.25 kPa
Typical Roof with PV Panels 0.74 kPa Stud wall (38x89 @ 400) 0.05 kPa
Roofing (3-ply asphalt, no gravel) 0.15 kPa Gypsum board (12.7mm x 2) 0.20 kPa
Plywood (16mm) 0.09 kPa
Joists (38x184 @ 400) 0.09 kPa Windows 0.40 kPa
Gypsum board (12.7mm) 0.10 kPa Windows, wood frame 0.40 kPa
Polyurethane spray foam (200mm) 0.06 kPa
PV Panels 0.25 kPa Floor 1.31 kPa
Floor (mechanical) 1.56 kPa
Typical Ceiling 0.39 kPa Interior partitions 1.00 kPa
Joists (38x89 @ 400mm) 0.05 kPa Wood Flooring (10mm) 0.08 kPa
Glass fibre insulation (100 mm) 0.05 kPa Plywood (19mm) 0.08 kPa
Cedar ceiling planks (12.5mm) 0.04 kPa Joists (38x184 @ 400) 0.09 kPa
Ducts, pipes, wiring allowance 0.25 kPa Polyurethane spray foam (200mm) 0.06 kPa
Exterior Walls without Cladding 0.41 kPa Structural Steel
Exterior Walls with Wood 0.48 kPa Wide flange beams (W200x27) 0.222 kN/m
Exterior Walls with Aluminum 0.66 kPa Wide flange columns (W150x30) 0.292 kN/m
Double stud wall (38x89 @ 400 x 2) 0.10 kPa
Polyurethane spray foam (200mm) 0.06 kPa Typical Roof 0.49 kPa
Plywood (16mm + 9.5 mm) 0.15 kPa Typical Roof with PV Panels 0.74 kPa
Gypsum board (12.7mm) 0.10 kPa Roofing (3-ply asphalt, no gravel) 0.15 kPa
Cedar channel siding (20mm) 0.07 kPa Plywood (16mm) 0.09 kPa
Fibre cement panel cladding 0.25 kPa Joists (38x184 @ 400) 0.09 kPa
Gypsum board (12.7mm) 0.10 kPa
TABLE 2: HOUSE WEIGHT ESTIMATE
Summary Side Module Centre Module
Load Area Weight Area Weight
Roof 0.49 kPa - - 15.0 m? 7.4 kN
Roof (with PV) 0.74 kPa 29.2 m? 21.6 kN 17.7 m? 13.1 kN
Ceiling 0.39 kPa 21.8 m? 8.6 kN 22.3 m? 8.8 kN
Exterior walls (Wood) 0.48 kPa - - 32.2 m? 15.5 kN
Exterior walls (Single aluminum) 0.66 kPa 34.8 m? 23.0 kN - -
Extior walls (No cladding) 0.41 kPa 18.8 m? 7.7 kN 28.4 m? 11.6 kN
Interior walls 0.25 kPa 5.9 m? 1.5 kN 16.7 m? 4.2 kN
Windows 0.40 kPa 11.0 m? 4.4 kN 10.0 m? 4.0 kN
Floor 1.31 kPa 29.1 m? 38.1 kN 34.6 m? 45.3 kN
Steel (W200x27) 0.222 kN/m 35.9 m 8.0 kN 35.4 m 7.9 kN
Steel (W150x30) 0.292 kN/m 11.7m 3.4 kN 10.3 m 3.0 kN
Side Module = 117 kN = 26,603 Ibs

Centre Module = 121 kN = 27,202 1bs
Total Weight = 2 x Side + Centre
= 355 kN = 79,807 lbs
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Structural Calculations Team Alberta Solar Decathlon 2013

1.4 Live Loads

Governing loads:
- Roof: NBCC specified 1.0 kPa roof live load
- Floor: SDBC specified 2.4 kPa floor live load
- Decks and ramps: SDBC specified 4.8 kPa live load

1.5 Snow Loads

1.5.1 NBCC Snow Load
See Appendix 1 for Calculations.

Note: Case I only; Case II does not apply for low slope non-gable roofs.

1.5.2 ASCE Snow Load
Minimum 1.0 kPa Snow/Rain load

1.6 Wind Loads
See Appendix 1.

1.7 Earthquake Loads

1.7.1 NBCC Earthquake Load
See Appendix 1.

1.7.2 ASCE Earthquake Load
Per SDBC: Seismic design category D

Seismic Force Resisting System (SFRS):
North-South axis: (SFRS A15) Bearing Wall System: Light wood frame walls sheathed with wood
structural panels rated for shear resistance.

R=6.5

Q=3

C, =1

h, =65 ft

East-West axis: (SFRS C4) Moment Frame: Steel ordinary moment frames.

R=35

Q, =25

Cy=2

Clause 12.3.5: Centre module has two SFRS in east-west axis. The weaker SFRS is used for sake of
calculation; in this case the steel moment frame, R=38.5

Clause 12.83.1.16: Wood structural panel diaphragm shall be considered flexible due to use as a one or

two-family dwelling.
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Structural Calculations Team Alberta Solar Decathlon 2013

Footnote g, Table 12.2-1. Where the tabulated value of the overstrength factor, 20, is greater
than or equal to 2%, Qo is permitted to be reduced by subtracting the value of % for

structures with flexible diaphragms.
~Qy(NS)=3-05=25
~Qy(EW)=25—-0.5=2.0

Use the equivalent lateral force procedure

Seismic base shear,V = C,W
C, = seismic response coefficient
W = effective seismic weight

T, = 0.0488(4.572)%75 = 0.15 s
TL = 8 S

Sg=1.496 g
S, =0.555 g
Sws = 1.496 g
Sy =0.833 g
Sps =0.997 g
Sp, =0.555 g

For R=6.5
_ Sps 0997

Check conditions:
Sp1 0.555

C, < = = 0.569
Case 1(I'<Ty)  C =Ry~ 0.15(6.5/1)
Case 2 C, > 0.0445,,1, = 0.044(0.997)(1) = 0.0438 > 0.01
~C,=0.153g
For R=3.5
Sps  0.997
_ =77 0.285
s T R/I, 35/1 &
Check conditions:
S 0.555
C.<—-bL _ = 1.057
Case 1(I'<Ty)  C =Ry~ 0.15(3.5/1)
Case 2 C, > 0.0445,,1, = 0.044(0.997)(1) = 0.0438 > 0.01
~C,=0285g
Therefore,

Vew = 0.285W (steel moment frame)
Vyg = 0.153W (light frame bearing walls with wood structural panels)

1.8 Load Summary
See Appendix 1: Load Summary
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2 Roof Loading

2.1 Joists
See Appendix 2: Roof Joist Calculations

2.2 Diaphragm

Diaphragm Design Core
Joist spacing 400 mm
specified load 2.55 kPa

Edges unsupported
CSA 0151 CSP

Minimum thickness 9.5 mm

Dimensions

W 3.66 m

L 9.7 m

L e 1 m

H_min 3.45 m

H avg 3.86 m

H_max 4.27 m

Loads West /East South North

Wind Pressure q 1.06 1.09 1.09 kPa

Wind Pressure, End Zone q e 1.22 1.22 1.22 kPa

Dist. Wind Load w 4.30 5.00 4.10 kN/m

Factored Wind Load w_f 6.02 7.00 5.74 kN/m

Shear Force in Walls

Along E/W walls v I v =wL /2L 7.9773224 | kN/m

Along N/S walls v I v =wL /2L 1.3206186 | kN/m

Strut reaction R 29.197 kN
R_f 12.81 kN

Sheathing Design

12.5 mm plywood

3.25 mm nails

38 mm framing member

Design Case 1

Apply for E/W wind loads ~ v_r 9.27 kN/m Acceptable
s n Nail spacing at diaphragm boundary 64 mm
S ni Nail spacing at other panel edges 100 mm

Design Case 3

Apply for N/S wind loads v_r 6.31 kN/m Acceptable
s n Nail spacing at diaphragm boundary 100 mm
S ni Nail spacing at other panel edges 100 mm
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Chord Design

The top plate of the stud wall will be used as chord members.

By inspection, the BM in E/W direction will govern.

M_f Nail spacing at other panel edges 70.80 kN/m
h 3.66 m - 0.184 m (member depth) 3.48 m
T f 20.37 kN
T r From P.162 WDM2010; Kd=1.15 47.73 kN Acceptable
Design of Splice
Assuming 8 minimum member lengths:
Specified Specified Number of nails per Force
Location =~ Moment Force splice per Nail  Ac Ac*x
(mm)  (kN/m) (kN) (kN)
1219 22.22742885  6.3871922 8 16 0.399 0.18 219.42
2438 38.0652254 10.938283 14 28 0.391 0.18 438.84
3657 47.51338965  13.653273 17 34 0.402 0.18 658.26
4876 50.5719216 14.532161 18 36 0.404 0.18 877.68
2194.2
Diaphragm-Shearwall
Connection
Joist spacing s 400 mm
West wind w_f 7.29 kN/m
P_f 2.917264 kN
Strongtie A23 P rl 3.23 kN >P =292 Acceptable
V_r2 2.27 kN
Deflection
EW direction
v 4.30 N/mm
L 9700 mm
E 9500 MPa
A 13984 mm?2 (38x184x2 mm?2)
L d 3660 mm
B v 5700 N/mm 12.5 mm
e n 0.2 0.424 kN /nail

5vL3 / 96 E¥A*L_d 0.434
vL/4Bv  1.829
0.000614*L*en  1.191
sum(Acx)/2Ld  0.300

A 3.754 mm
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2.3 Ceiling Framing

2x4 framed dropped ceiling. Depth <8”. Dead Load only.

DL = 0.39 kPa
Permanent load: ~ K = 0.65

16” spacing.
Determine max length
Bending

M, = 0.65(0.906) = 0.589 kN-m
w = 1.4(0.39)(0.4) = 0.22 kN/m

\/SM \/ (0.589) _4'62m
Indx 022

Shear
V. =0.65(5.17) = 3.36 kN
w = 1.4(0.39)(0.4) = 0.22 kN/m
2V, 2(3.36)
l . pu— T pu— pu— .
max w 022 30 5 m
Deflection
EqI =0.65(21.2) =12.8 kN-m?
w=0.39(0.4) = 0.16 kN/m
l 5wl
A = —— =
M 360 384FE,1

| _ o] B84BT | 384(12.8 kN-m?)
max A L(360 x 5)(w) |/ (360)(5)(0.16 kN/m)

Therefore, maximum span is 2.57 m or 8'-5”

At 2.57 m:
V= (0.22)(2.57)/2 = 0.283 kN

M, = (0.22)(2.57)?/8 = 0.182 kN-m

Tension

T, =251kN>V;
Connection

K’ =0.65

J=1.0
2.5” Nail C

N/n, =0.553 kN

v, 0.283
’)’LF = - =
Nin, x 0.65  0.553(0.65)
Provide minimum 2 2-1/2” nails

=0.79
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3 Walls

3.1 Stud Walls

Notes

SPF No.1/No.2

Team Alberta Solar Decathlon 2013

Critical conditions are Side Module, North End and Core Module, South End.

Dimensions are identical for these conditions.

Stud Spacing
Stud Length

(maximum)

Vertical Dead Load

Vertical Snow Load

Horizontal Wind Load

FExternal Pressure
FEaxternal Pressure, End
Zone

Internal Pressure

400

3.3

4.62
2.23

0.67

0.83
0.39

kN/m
kN/m

kPa

kPa
kPa

Method 1: Consider external pressure on outside studs; internal pressure on interior

studs

Load Case 1

Load Case 2

Satisfy these two cases

Check Shear

Check Deflection

Page 9

1.25D+1.55+0.4W

1.25D+1.4W+0.55

L=33m

Exterior stud; L/180

Interior stud; L/180

P_f
w_f
P_f

V_f
V_r

FEl req

FEl req

3.64731
0.1328
2.75427
0.4648

4.1
0.66

0.76692
8.33

21.0
21.2
9.85
21.2

kN
kN/m
kN
kN/m
PASS
kN
PASS
PASS
PASS
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3.2 Shear Walls

Team Alberta Solar Decathlon 2013

3.2.1 Core Module East and West Shear Walls i
- single story residential building framed with SPF lumber studs @ 400 mm “;)
- plywood wall sheathing applied directly to studs on %D
exterior
- dry service conditions
- factoured roof diaphragm reaction (20.4 kN)

- factored shear force (Vis = 20.4 kN)
Notes:
Provide plywood on both sides.
Do not consider gypsum (only sheathing that is in contact with stud) —
All shear walls will be blocked E
Segment 1  Segment 2 §D
L. (m) 2.47 2.3 | i &
H (m) 3.16 2.68 !
**Plywood: 12.5 mm Exterior @ 150mm +
Via (kN) 20.8 19.4 9.5 mm Interior @ 200mm
Wind from the
North P, (kN) 2.30 2.14
P; (kN) 4.05 3.53 q_wall = .5 kPa
Hold-down*  Yes Yes
Jud 1 1
Vs (kN) 20.8 19.4
Wind from the
South P, (kN) 2.30 2.14
P; (kN) 4.054641 3.527177
Hold-down*  Yes Yes
Jna 1 1
Vs (kN) 20.8 19.4
Wind from the
North Vi (kN) 10.6 9.8
R (kN) 10.7 9.2
Wind from the
South Vs (kN) 10.7 10.0
R, (kN) 11.0 9.4
Design hold-down
connections for 11.0 kN
Specify StrongTie HDU2-SDS2.5

5/8" anchor bolt
6-SDS 1/4'x2 1/2"

Tr = 12.9 kN

Page 10
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3.2.2 Side Module

- single story residential building framed with SPF lumber studs @ 400 mm
- plywood wall sheathing applied directly to studs on exterior

- dry service conditions

- factoured roof diaphragm reaction (20.3 kN)

- factored shear force (Vfs = 20.3 kN)

East Segment 1

Notes:

Provide plywood on both sides.

Do not consider gypsum (only sheathing that is in contact with stud)
All shear walls will be

blocked

West Segment 1

West East
Segment Segment

1 1
L, (m) 8.21 3.23
H (m) 3 3.2
**Plywood: 12.5 mm Exterior @ 150mm + 9.5 mm
Via (kN) 69.2 27.2 Interior @ 200mm
P, (kN) 7.64 3.01
P; (kN) 1318 5.33 q_wall = .5 kPa
Hold-down*  Yes Yes
Jhd 1 1
V.. (KN) 69.2 27.2 > Vfs = 20.3 - ACCEPTABLE
Vi (kN) 21.3 21.3
Ry (kN) 1.6 17.7
Design hold-down
connections for 17.7 kN

Specify: HDU4-SDS25.4
1-5/8" A307 threaded rod (to steel frame)
10-SDS 1/4"x2 1/2"
3" member depth (2-2x8)
Tr = 20.09 kN
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4 Steel frame

See Appendix 3: Steel Calculations

5 Floor

5.1 Joists
See Appendix 4: Floor Joist Calculations

5.2 NBCC Vibration Criterion

Floor system:

3.10 m span

38x184 SPF No.1/No.2

19 mm subfloor sheathing thickness
400 mm joist spacing

Subfloor sheathing field—glued to joists

Vibration-controlled span = K.S,

Page 12

mK:A—Bm[&}+G
184
A =0.30 (WDM Table 11.22)

B =0.33 (WDM Table 11.22)
G =0.10 (WDM Table 11.23)

g _ 3/18AE _ 5/48x2x 187 X 10°
L r 1000

Sigs = S; = 2618

SlS4

InK =0.3-0.331n(1) + 0.1 =04
K =¢e%=1.49

KS; =149 %x2618=390m > 3.10 m

= 2618 mm

Team Alberta Solar Decathlon 2013

Acceptable.
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6 Foundation

6.1 Substructure Connection

See Appendix 5: Foundation Jack Data Sheet

Capacity Ibs kN
Pr 16000 71.1
Vr EW 3203 14.2
Vr NS 2273 10.1

6.2 Bearing loads

2'x2’ 3-ply %" plywood foundation pads.

Load at 1.25D+1.5L+0.5S

Team Alberta Solar Decathlon 2013

LOAD LOAD BEARING PRESSURE
(KN) (LBS) (PSF)
GRID 1 2 1 2 1
A 1714 | 16.72 3853 3759 963 940
C 20.79 | 30.41 6697 6836 1674 1709
E 3475 | 30.49 7812 6854 1953 1714
G 2327 | 1578 5231 3547 1308 887
H 2354 | 25.76 5292 5791 1323 1448
LOAD LOAD BEARING PRESSURE
(KN) (LBS) (PSF)
GRID 3 4 3 4 3
B 20.46 |  20.46 4600 4600 1150 1150
C 4871 | 4871 | 10950 | 10950 2738 2738
F 3256 | 32.56 7320 7320 1830 1830
J 4079 | 40.79 9170 9170 2292 2292
K 23.63 |  23.63 5312 5312 1328 1328

Page 13

Printed: 2013-06-21



Structural Calculations Team Alberta Solar Decathlon 2013

6.3 Uplift
ASCE 07 Wind load:

D, =355 kN
FS = Df > 2
— 7,

355

North-south direction: Maximum uplift will occur under a North wind and negative internal pressure.

Ay = 17.32 m?
Ag = 20.86 m?

Pressure on side modules roofs (o = 4.6°)
po = —2.55 kPa
por = —2.98 kPa
pgy = —2.81 kPa
Pressure on north-facing roof
Dint = —0.39 kPa
Poy =Pcr y = 0.6—-0.39 = 0.21 kPa
ps y = 0.48 —0.39 = 0.09 kpa

Wy = Ac(2pc g +poy) + A (200 g +Por ) + As (205 ¢ + P )
— 7.32(2(—2.55) + 0.21) + 7.32(2(—2.98) + 0.09) + 20.86(2(—2.81) + 0.21)
=191.6 kN < 177.5 kN

Therefore, provide anchorage with minimum pullout capacity of:

P =191.6 —177.5 = 14.1 kN

6.4 QOwverturning

6.4.1 East-West Axis

Wpr =355 kN
T = 3.66—1—?: 5.49 m
M, =0.9W z = 0.9(355 kN)(5.49 m) = 1754 kN-m
Wind shear for entire house:
V., = (8.96 m)(3.96 m)(0.87 + 1.06 kPa) + (2.0 m)(3.96 m)(0.98 + 1.22 kPa)
= 86.0 kN
Mfw = 14Vw<H + Hfoundation)

H¢oundation = base foundation height + max elevation change
=14"4+18"=32"=0.813 m

~ My

w

= 1.4(86.0 kN)(3.96 + 0.813 m) = 575 kN-m
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M 1754
Mf:ﬂ =% = 3.05 > 2 - SDBC requirement met

6.4.2 North-South Axis

Wige = 117 kN
We.pre = 121 kN
Tgige = 3-69 m
T =5.07 m

M, = 0.902W 00T sige + WooreToopre) = 0.9[2(117)(3.69) + 121(5.07)] = 1329 kN-m

Wind shear for entire house:
V, =30.31 x 24 29.54 = 90.2 kN
Mfw = 14Vw<H + Hfoundation)

H¢oundation = base foundation height + max elevation change
=144+18=32=0.813 m

o My, = 1.4(90.2 kN)(3.96 + 0.813 m) = 602.7 kN-m

M 1329
Mf:ﬂ = 6027~ 2.20 > 2 -~ SDBC requirement met
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6.5 Sliding

According to SDBC 2013, sliding must be resisted by a factor of 2.
* Load combination is 0.9D+1.0E (ASCE 7-10).
»  Surface condition is wood on asphalt/concrete.

6.5.1 East-West Direction

Maximum shear, Vi gy = 0.285W = 110.9 kN due to seismic action in Irvine, CA.
Sliding resistance, V, = F, = uN

w=0.62
N =0.9W
V. = uN = 0.62(0.9)W = 0.558W

V,  0.558W

FS="=
V. 0.285W

=1.96 <2

=~ Sliding action is not prevented with FS = 2

Therefore, provide anchorage with shear capacity of:

V. =0.285W — 0-558W = 0.006W = 2.334 kN

6.5.2 North-South Direction
Maximum shear, VeEew) = 0.153W = 54.4 kN due to seismic action in Irvine, CA.

Sliding resistance, V, = F, = uN

= 0.62
N = 0.9W
V. = uN = 0.62(0.9)W = 0.558W

V,  0.558W

FS="=
V. 0.153W

=3.64>2

~ Sliding action is prevented with FS = 2

! http://www.roymech.co.uk/Useful Tables/Tribology/co of frict.htm
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6.6 Ground Anchor Design

Solar Decathlon 2013 Anchoring System Design Parameters:

*  Ground anchorage shall be 1" diameter steel stakes driven a minimum of 36" into the existing
pavement section consisting of asphalt, macadam and underlying soil.

e Teams are responsible for providing their own anchors.

e Minimum strength steel should be A36 mild steel

e Assumed pullout design capacity will be 1,250 pounds

e Assumed shear design capacity will be 1,500 pounds

e The quantity and placement of anchors shall be such that the combination of Actual Pullout
Load/1,250 + Actual Shear Load/1,500 shall be less than or equal to 1

* Either threaded or unthreaded rods are permissible.

e Anchors shall be solid - composition pipe is not permissible.

e Anchors shall be installed vertically - angled installation is not permissible.

* Rods will need to be greater than 36" in length to allow a minimum of 36" embedment. The
length and connection method is to be determined by each team.

* Teams may choose a rod-end design (i.e. threaded, cotter-pin, etc.) to meet their design
requirements.

*  Anchors shall be spaced with a minimum distance of 2' between anchors.

* At the conclusion of the event, the stakes will need to be driven into the asphalt to a depth
wherein the top of the anchor is at least 4" below the surface of the runway OR will need to
be pulled out of the runway surface completely. Prior to being driven into the asphalt, teams
may need to saw-cut the top of the anchor to minimize the amount of material to be
embedded and remove end features to allow for driving the anchor beneath the surface of the

asphalt

Anchor capacity
P.=1250 lbs = 5.56 kN
V.. = 1500 lbs = 6.67 kN

Check: Pf+Vf<1
ec.P VoS

Uplift only:
P; =14.1 kN
n = i = g =2.53
min,P — P - 556 -~

T
Therefore, minimum 3 anchors are needed to provide pure uplift resistance.

Sliding only in E-W direction

V; = 2.33 kN
Ve 233
f
Ly=-L=2""035
nnun,V % 6.67

ks
Therefore, at least 1 anchor is required to provide shear resistance.
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6.6.1 Design Specifications

AlcHoem 6,
SKETCH

\"TH ey k8D
DRwveN 9! I Gaudd

Location
*  Anchors will be placed near the following grid intersections: C1, G1, C6 and G6
*  Anchors will be placed approx. 16” from the marked grids C and G, outboard of the house
structure on both sides.
Components
e Comply with SDBC requirements in addition to the below:
* Have maximum 1” threaded length above surface with cotter pin hole available. Provide
sufficient matching washers to have base of eye nut contact ground surface.
e 17 galvanized eye nuts with 10’000 Ib in-line working limit and 3000 1b limit at 45 degrees
» 3/167 galvanized aircraft cable (7x19) with min. 5/16” jaw-jaw turnbuckles and 3 3/16"wire
rope clips per connection. Rope protection thimbles at all connections. All accessories to be
hot-dipped galvanized.
*  Rope clip spacing to be 6 times rope diameter or 1-1/8” for 3/16” rope.

Due to configuration, sliding in EW direction will only be taken by 2 anchors. Therefore, each anchor
shall be designed for % the shear load and % the pullout load.

14.1
Pf = e = 3.53 kN = 800 1bs
2.33
Vf = - = 1.17 kN = 265 1bs
Check
800 265
——+——=0817<1
1250 + 1500 <
Based on geometry
b=12in
hyin = 16 in
Rpaxe = 34 in
omin =53°
0 =T71°
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At 0

min?

V =Tcosb3°=0.6T
P=Tsinb53°=08T

To develop necessary V, T = 441 lbs
To develop necessary P, T = 1000 lbs

At 0

max’

V =Tcos71°=0.326T
P=Tsin71°=0945T

To develop necessary V, T = 814 lbs
To develop necessary P, T = 846 1bs

Therefore, design the cable to a minimum Tr = 1000 lbs.

3/16” 7x19 strand galvanized aircraft cable (GAC) has Tw, = 4200 lbs. The working limit is 1400 lbs
using a standard FS of 3.

Use a 5/16” turnbuckle (double jaw type) for a 2200 lbs working limit.

Check: Lifting anchors have minimum 30.25 kN (6800 lbs) capacity.
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7 Decking, Ramps and Handrail

7.1 Concept

Code | Dimension | Quantity | Location

D1 7'67x6’ 2 South Deck

D2 12°x6’ 4 South Deck

D3 12'x8’ 3 North Deck

R1 5'x10’° 8 Ramp

R2 5'x6’ 2 Ramp Transition

D4 5'x5’ 2 Ramp Landing
7.2 Joists

Determine maximum span for 2x8 treated SPF joists at 16” O.C.

Dead Load:

Cedar decking (1”7 / 25.4 mm)
2x8 joists @ 16” O.C.

Live Load:

ULS: 1.25D+41.5L
SLS: 1.0D+1.0L

Wood Design Factors
K, STANDARD
K; CASE1
K WET, Mr

WET, Vr
WET, Esl
Ky DRY, Mr & Vr
DRY, Esl
WET, Mr & Vr
WET, Esl
Kpry Mr

Kygr Mr
EslI

Bending

M, = K x 2.73 kN-m = 0.714 x 2.73 = 1.95 kN-m
w=0.4x7.44 = 2.98 kN/m

Page 20

1.0
1.0
0.84
0.96
0.94
0.75
0.9
0.85
0.95
0.75
0.75
0.9
0.714
0.816
0.893

0.19 kPa
0.10 kPa
0.09 kpa
4.80 kPa

7.44 kPa
4.99 kPa

Team Alberta Solar Decathlon 2013

Printed: 2013-06-21



Structural Calculations Team Alberta Solar Decathlon 2013

M, .
Ly = \/8 = \/8(1 %) 599 m
: w 2.98

Shear
V., =K x 755 kN =0.75 x 7.55 = 5.66 kN
w=0.4x7.44 =298 kN/m
2V, 2(5.66)
Lpax = > = 208 = 3.81m
Deflection
E ] =K x 187 =0.893 x 187 = 167 kN-m?
w=04x%x4.80=1.92 kN/m
l 5wl

B = 3657 38451

o[ saBT L[ ssieTiNw?)
/(360 x 5)(w) _ \/ (360)(5)(1.92 kN/m)

max

Therefore, deck joists can be designed for a maximum span of 2.29 m or 7’-4” at 16” O.C. spacing.

7.2.1 Joists With Cantilever

2y
ANV VAT
| & 24

=L ——t 2

Dimensions [, a, and = determined by solving equation to minimize deflection of beam.

L=1l4a=183m
=128 m
a=0.55m

wy = 7.44 x 0.4 = 2.98 kN/m
w, = 4.8 x 0.4 = 1.92 kN/m

Under full distributed load:

w 2.98
V=R, == (12—a?) = 1.28% — 0.552) = 1.56 kN
n =B =5 =) =5555( )
w .
Vi =Ry == (l+a)? = 1.28 + 0.55)% = 3.90 kN
2= By = (14 0)" =555 (1284 0.55)
V. = 5.66 kN
Acceptable.
w 2.98
My = — (14 a)2(l—a)? = ——(1.82)2(1.28 — 0.55)% = 0.406 kN-
2 2.98(0.55)2
My =2 OB 51 v
2 2

M, =1.95 kN-m
Accceptable.
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=057 m
wx
A =
span 94 FT]
B (1.92 kN/m)(0.575 m)

(I* — 21222 + 12 —

 24(167 kN-m2)(1.28 m)

20212 + 2a%2?)

—2(0.552)(1.282) + 2(0.552)(0.5752)]

Team Alberta Solar Decathlon 2013

[(1.28)% — 2(1.282)(0.5752) + (1.28)(0.575°)

—— =3.42 mm

— = 3.06 mm

= 0.227 mm
~ 1230
360
__wa 27 _ 13 3
onerhang - %{lgg)((izé) I? +3a )
=" 71(4(0.55%)(1.28) — (1.283) + 3(0.55>
s, (1035°)(128) — (128%) 4 3(0.55°)
= 0.013 mm
A _ 550
max 180
Load on cantilever only:
wa? (1.92)(0.55)
A =——@4l+3a)=——"(4x1.284+3x0.55)=1.78
overhang 24EI( + a) 24(167) ( X + X ) mm
22 1.92)(0.55)2(1.28)2
A, = 0.03208 x S = 0.03208 (( ) >(015657) (1.28) ) —0.18 mm
wa (2.98)(0.55)
Ve, =—(21 =-—"""7(2(1.28) + 0.55) = 2.0 kN
=y (2 a) = S (2(1.28) + 055)
Load on main span only:
Swi*  5(1.92)(1.28)%
A = = =0.40
overhens = 384FT ~  384FI e
l 2.98)(1.28
a, =20 W 6 N
o2
V=== 298)(128) _ ) o1 kN
2 2
Load Summary:
Joist Full Load Cantilever Only | Main Spain Only
Vil 1.56 kN - 1.91 kN
V{2 3.90 kN 2.0 kN 1.91 kN
MIf, main 0.406 kN-m - 0.61 kN-m
Mf, cantilever 0.451 kN-m 0.451 kN-m -
A, main 0.227 mm 0.18 mm 0.40 mm
A, cantilever 0.013 mm 1.78 mm -

Connection of joist at R1. Shear only
V., > Vg =191kN

Strongtie A35
V. =3.0kN
Uses 12-SDS#9x1%”
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Support at R2: Bearing only. Joist bears onto 2-ply 2x beam.
Check bearing for 38 mm member with 76 mm bearing length (built up 2x beam):
Q, > Vg =3.90 kN
Qr = qub
L, =76 mm
g, = 0.75[0.161] = 0.121 kN/mm
Q, = 0.121(76) = 9.17 kN
Qr > Vf2

Acceptable.

At 1.83 m span,
V. — (7.44 kPa)(0.4 m)(1.83 m)
=

2
Strongtie A35 acceptable in this position as well.

=2.72 kN

7.3 Beams

Check capacity of supporting beams. Determine maximum column spacing.
Beam 1A:

Consider Beam 1 as single 38x184 for half TW (half of 1.24 m)
M, =1.95 kN-m
V, =5.66 kN
E.I =167 kN-m?
Q, = ¢l = (0.75 x 1.61 kN/mm)(89 mm) = 10.75 kN < V,.

For continuous beam with 3 spans:

Moment:

w="7.44 (%) =4.61 kN/m

M = 0.08wl

max

M, 1.95

I = - = 5.28
0.08w  0.08(4.61) o

Shear:
Ryor =Vpor Qp=11w
- 5.66 kN
1

=5.15m

Deflection:
o 0.0069w I*
mar 360  EI

w, = 4.8 (%) = 2.98

=7 167 =2.82m
0.0069(360)(2.98)

Space supports at 2.82 m maximum.
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Beam 2A:

Consider Beam 2 as 2-ply 38x184 for TW of 1.21 m
M, =0.714 x 6.01 = 4.29 kN-m
V., =0.75 x 16.6 = 12.45 kN
E,I =0.893 x 375 = 334 kN-m?
Q, = q.l, = (0.75 x 2 x 1.61 kN/mm)(89 mm) = 21.5 kN < V,

For continuous beam with 3 spans:

Moment:
w = 7.44(1.21) = 9.00 kN/m
M, .. = 0.08wl
” 4.29

I = - — 5.95
0.08w _ 0.08(9.00) o

Shear:
Ryor =Vpor Qp=1.1w
12.45 kN
=——————=113m
1.1
Deflection:
A= L _ 0.0069w I*
360 EI
w, = 4.8(1.21) = 5.81

334
1= =2.85
\/ 0.0069(360)(5.81) o

Space supports at 2.85 m maximum. Check capacity of columns to support this spacing.

7.4 Post/Column

89x89 Post connected to 2-38x184 SPF joists.
L, .., =4255mm,_ = 882.65 mm

7.4.1 Post Capacity

Note that post is symmetrical, therefore analysis is identical in both directions. Assumptions are wet
service, preservative treated and incised. Standard term loads.

P, =oF. A K, Kg

¢F, =5.94 [WDM P.103]

A =892 = 7921 mm?

% =36.5% 105 [WDM P.103]

K. = 6.3(89 x 882.65) 013 =146 >13 —» K,, =13

F —1
Kq = [1.0 +§C,KZCC§} = [1.0+ (36.5 1075)(1.3)(19.84)3] "' = 0.730
c. KL _(2.0)(882.65) _ o
b 89

P. = (5.94)(7921)(1.3)(0.73) = 44.65 kN
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7.4.2 Bearing

Qr = QTLb
L, =89 mm
Bearing given for 38 mm member. Multiply by 2 for built up member.

g, = 0.75[2 x 0.161] = 0.2415 kN/mm
Q, = 0.2415(89) = 21.5 kN

Thus bearing governs over compression of post.

7.4.3 Maximum tributary area
Based on the critical bearing capacity, the maximum tributary area is:

21.5 kN
TA = @ = =2.67 m? = 28.7 ft?
gurs 8.05 kPa

Fixed TW

For Beam 1
TWg, =4-07/8" =124 m

For Beam 2
TWgy =3-115/8"=1.21m

7.4.4 Foundation bearing pressure

Pad size for 3000 psf bearing pressure at the critical load:
P =21.5 kN = 4835 Ibs

4=22_4 61 sF
3000

d=+vA=15251n.
Minimum pad size of 16x16, 2-ply 3/4” plywood.

7.5 Deck Module Design Guidelines

Maximum
Joist Spacing 0.400 m 1’-4”
Joist Span, 2.64 m 7-47
simple
Beam Span 2.82 m 9'-4”
Posts Spacing 2.82 m 9’-4”
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7.6 Railing
Per IBC 1607.8.1.1, railing needs to support an applied force of 890 N at the top rail.

Steel bar with 9/64” holes @ 3” O.C. for 1/8” stainless 1x9 aircraft cable

EleviTon

V, = 0.89 kN
V, =1.5(0.89) = 1.34 kN

f (oWl foy ot
e =36+1+7.25/2=40.625 in = 1031 mm F{ e WF
M; =1.031(1.34) = 1.38 kN-m | Wlsovew holes
M, =1.031(0.89) = 0.92 kN | G howdra
¢=09 370 qju
Fy = 300 MPa . ,ﬁv Vﬁqmbt@
E =200+ 103 MPa
M; < M, = ¢SF, _x

L PL

A = —

max 190 3EI ﬁ“ { otk

M, 1. 3

S = p LB o108 e Priar)

=GR, 0.9(300) : )
V. 1.34 % 103 MIDDLE

e =L = 2 45,039 mm?
17 GF,  0.9(300)

_120PL?  120(0.89  10)(1031)

= 189.2 x 10> mm*

red 3E 3(200 * 103)
For various d (bar depth) determine the required bar thickness:
Areq 6Sreq 3Ireq
= s="p h="p
d | 51 mm (2”) | 64 mm (2.5”) | 76 mm (3”)
ts 11.9 mm 7.61 mm 5.29 mm
ta 0.30 mm 0.24 mm 0.20 mm
tr 17.4 mm 8.87 mm 5.13 mm

Choose 64x9mm bar size (or 2.5"x3/8”)

7.6.1 Handrail Connection

Handrail 2x4 Cedar mounted on wide face to top of post. Vr from steel sideplate (minimum 4.76 mm) and

18 mm penetration into lumber (Northern species)
V; =1.34 kN

V, = 0.827 kN
Provide 4 screws for V,. = 3.31 kN to prevent twisting of the handrail
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7.6.2 Base Connection

Team Alberta Solar Decathlon 2013

Connection compliance with Strongtie Technical Bulletin T-GRDRLPST10 3/10 “Code-Compliant
Guardrail Post Connections” to meet IRC 2009. Expires June 30, 2013.

Use DTT2Z hold-down on bolt through rim joist.
7.7 Ramp

7.7.1 2x8 Joist with Notch

From 7.1, 2x8 joists can be designed for a maximum span of 2.29 m or 7-4” at 16” O.C. spacing.

Check:

Shear with Notch
V., =K x7.55 kN =0.75 x 7.55 = 5.66 kN
A - 7.
A, _ (38)(184 — 7.25) — 0.96
A (38)(184)

A
Vi noten = Vi X 7" =5.66 x 0.96 = 5.43 kN
Notch
e = 89 mm
d, = 7.25 mm
d = 184 mm
d 7.25
—1_In_q_ -0
o gg 131 0.96
n= - =0.48

0.96

Ky = (0.00Gd (1.6 (é_ )+ (%‘ 1)))0.5
(

1
0.006(184) (1.6 (o 0.96

= 3.06

Fp=f(KpKyKgKr)
Where:

1) +(0.48)? (% - 1)) ) -

f; = 0.5 (specified notch shear resistance for sawn lumber)

K, = 1.0 (standard duration)
Ky = 1.0 (case I system)

Kgp = 0.7 (wet service)

K, =0.85 (wet, treated, incised)

F; = 0.5(0.70)(0.85) = 0.2975 MPa

F. = ngfAKN
Where:
¢=0.9
A = 38 x 184 = 6992 mm?
Ky =3.06
F.=0.9(0.2975 MPa)(6992 mm?)(3.06) = 6.09 kN
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Shear strength is more critical than notch resistance.

Updated maximum span due to shear resistance: Bending and deflection maximum spans remain same as
Section 7.2.

8M., 8(1.95)
max M — \/ \/ =229m
2.98

2(5.43)
= =3.64
max, V. w 2.98 m

z | 384E,1 s/ 384(167 kN-m?2) 0 64
. = = = 4. m
max, & (360 x 5)(w) (360)(5)(1.92 kN/m)

Therefore, span limitation is the same as for non-notched 2x8 joists at 16” O.C.

l
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Appendix 1: Load Summary
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Calculation Cover Sheet

Customer: Alberta Solar Decathlon Proj. No.:
Project Title: Borealis Solar House Calc No.:
Calculation Title:  Structural Loads Phase/CTR:

Elec File Location:
Project File Location:

Calculation Objective
This spreadsheet is intended for calculating load on steel frame of Solar Decathlon house for 2013.
Design for placement in Irvine, California and Calgary, Alberta
Engineering Check is included but not limited to Wind Load, Snow Load, Seismic effects,

Calculation Method

Ultimate Limit State Design Method

Assumptions

Software Used

Title Version Validation (Y / N/ N/A)
Microsoft Excel 2010 Y
S-Frame 10 y
References
1. National Building Code of Canada (NBCC) 2010
2. International Building Code (IBC) 2012

3. America Society of Civil Engineers (ASCE)
4.Canadian Institute of Steel Construction (CISC 10™)

Conclusions

0 4/5/2013 Issued for Information Omid Adam

Rev Date Description By Checked Approved




Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.:

Project Title: Borealis Solar House Calc No.:

Calculation Title: Minimum Load Requirement Based on (IBC and ASCE) Phase/CTR:

Elec File Location:

Rev Date By Checked Rev Date By Checked |[ Rev Date By Checked
0 4/5/2013 Omid | Moghadam | Adam [ Cripps 8 3/3/2013 APC

Dead Load (DL)

Roof (incl. PV panels, ceiling) 1.3 kPa
Walls

Exterior, wood 0.5 kPa
Exterior, aluminum 0.7 kPa
Interior 0.3 kPa
Windows 0.7 kPa
Floor (incl. wood or vinyl flooring) 0.6 kPa

Self weight of Structure Steel member

Live Load (LL)

Live load applied to floor Specified in Solar Decathlon 2013 building code 2.4 kPa
Live Load (applied to roof) B 1.0 kPa
Snow Loads (S) pPs=0.7 I, [C.C;py ] ASCE 7.3.4
Importance Factor (lg) 1.0
Ground Snow Load (pg) 1 kPa
Wind exposure factor (C,) 1.0
Thermal factor (C;) N 1.0
Rain Load  ASCE7.10 0.24 kPa
Calculated Snow Loads(s) 0.94 kPa
Minimum Snow Load (p,,) ASCE 7.3.4 1 kPa

Page 2



Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.:
Project Title: Borealis Solar House Calc No.:
Calculation Title: Minimum Load Requirement Based on (IBC and ASCE) Phase/CTR:
Elec File Location:
Rev Date By Checked Rev Date By Checked |[ Rev Date By Checked
0 4/5/2013 Omid | Moghadam | Adam [ Cripps 8 3/3/2013 APC
Wind Load (W) d, =0.613 k Kk, kg v
Importance Factor (1,,) 1.0
Wind directionality factor (Kg) ASCE 26.6 0.85
Topographic Factor (Ky) ASCE2682 1.0
Gust effect Factor (G) ASCE26.91 0.85
Internal pressure (GCy) ASCE Table26.11-1 + 0.55
Velocity pressure exposure (k,) Table 27.3-"and Table 26.9-1 (alpha=9.5 ,Zg=274.32) 1.10
Velocity pressure exposure (k) 0.85
Basic wind speed ASCEFig2661A 49 m/s
Velocity pressure (q,) 1.4 kPa
Velocity pressure () 1.1 kPa
Low-rise Walls & Roofs P =4an [G Cor chi] Wind pressure for low rise building (ASCE 28.4.1)
Load Case A
1 04 -0.22 kPa | 0.9 kPa
2 069 -1.21 kPa | 0.0 kPa
3 037 -0.92 kPa | 0.3 kPa
4 029 -0.85 kPa | 0.3 kPa
1E 061 -0.03 kPa | 1.1 kPa
2E -1.07 -1.55 kPa | -0.4 kPa
3E -053 -1.06 kPa | 0.1 kPa
4E -043 -0.97 kPa | 0.2 kPa
Load Case B
T -045 -0.99 kPa | 0.2 kPa
2 -069 -1.21 kPa | 0.0 kPa
3 -037 -0.92 kPa | 0.3 kPa
4 -045 -0.99 kPa | 0.2 kPa
5 04 -0.22 kPa | 0.9 kPa
6 -029 -0.85 kPa | 0.3 kPa
1E -048 -1.02 kPa | 0.2 kPa
2B 107 -1.55 kPa | -0.4 kPa
3B -053 -1.06 kPa | 0.1 kPa
AE -048 -1.02 kPa | 0.2 kPa
5E 061 -0.03 kPa | 1.1 kPa
6E -043 -0.97 kPa | 0.2 kPa
Directional procedure ASCE 27.2-1 P = qGC, — q;GCy; ASCE 27.4.1
Walls External pressure coefficient C
Windward wall pressrue 08 0.94 kPa
Sidewalls 07 -0.74 kPa
Leeward wall pressrue 03 -0.32 kPa
Roof External pressure coefficient C,
Otoh/2 09 0.96 kPa
hi2toh 09 . 0.96 kPa
hto2h 0.5 0.53 kPa
> 2h 0.3 0.32 kPa
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Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.:
Project Title: Borealis Solar House Calc No.:
Calculation Title: Minimum Load Requirement Based on (IBC and ASCE) Phase/CTR:
Elec File Location:
Rev Date By Checked Rev Date By Checked |[ Rev Date By Checked
0 4/5/2013 Omid | Moghadam | Adam | Cripps 8 3/3/2013 APC
Earthquake Load ( E) Site class D and category Il
Importance Factor (lg) ASCE 7 (p.48) 1.0
Spectral accelerations for short period (Ss) 1.5
Spectral accelerations at 1-second (S4) 0.6
Site coefficient (F,) 1.0
Site coefficient (Fy) 1.5
Maximum spectral acceleration for short term (Sys)
Maximum spectral acceleration for 1-second (Sy1)
Design spectral acceleration for short period (Sps) ASCE (Egs. 11.4-1 and 11.4-3)
Design spectral acceleration for short period (Sp1) ASCE (Egs. 11.4-2 and 11.4-4)
Long-Period Transition (T) ASCE Figure (22-12) 8s
(Ts)
(To)
Seismic Base Shear
Effective seismic weight (w) (core) As 0f3/3/2013 121 kN
Effective seismic weight (w) (side) As of 3/3/2013 117 kN
Structural height (hn) Includes max. jack height of 26"/0.66m 4.6
Approximate Fundamental Period (T,) ASCE 12.8.2.1 (p.90)
Fundamental period of the Structure (T) Cu = 1.4 for SD1 > 0.4 (Table 12.8-1),
Light frame walls with shear panels of all other materials
Response modification coefficient (R ) ASCE Table 12.2-1 6.5
Overstrength factor ( Qg) 2.0
Deflection amplification factor (Cq4 ) 2.0
Seismic Response Coefficient (C)
Minimum (Cs)
Maximum (Cs) ASCE 12.8-3
Seismic Base shear V (Core) 18.57 kN
Seismic Base shear V (Side) 17.95 kN
Steel ordinary moment frames
Response modification coefficient (R ) ASCE Table 12.2-1 B
Overstrength factor ( Qg) 2.5
Deflection amplification factor (Cq4 ) 3.0
Seismic Response Coefficient (C)
Minimum (Cs)
Maximum (Cs) ASCE 12.8-3
Seismic Base shear V (Core) 34.48 kN
Seismic Base shear V (Side) 33.34 kN | 16.669714 8.334857143
Horizontal Seismic Load Effect
Redundancy Factor (p) ACSE 07-10 12.3.4.2 1.3
Effects of Horizontal seismic forces (E;) Maximum for EW Axis Side Module 23.34 kN

Vertical Seismic Load Effect

Effects of Vertical seismic forces (E,)

Ev=0.255 ps D
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Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.:
Project Title: Borealis Solar House Calc No.:
Calculation Title: Minimum Load Requirement Based on (IBC and ASCE) Phase/CTR:

Elec File Location:

Rev Date By Checked Rev Date By Checked |[ Rev Date By Checked
0 4/5/2013 Omid | Moghadam | Adam | Cripps 8 3/3/2013 APC
Factored Load Combination
[Deadioad |  1.25[LiveLoad | 2.4/Snow load | 1]|Earthquake | [Windload | 1.55[Rain Load 0.24
Roof live 1
1) 14D __ 18kPa
2) 1.2D+16L+05Lr _ 58kPa
3) 1.2D+16L+05s8 __58kPa
4)12D+16L+05R __55kPa
5) 1.2D +1.6 Lr+f,L where f1is (1 or 0.5) IBC 1605.2 4.3 kPa
6) 12D +1.6Lr+ 05 W . 39kPa
7)1.2D+1.6 S+f, L 4.3 kPa

8)1.2D+1.6S+05W 3.9 kPa

9) 12D +16 R+, L 3.1 kPa
10) 1.2D +1.6 R+ 0.5 W 2.7 kPa
11) 1.2 D+1.0W+ f,L+0.5 Lr 4.8kPa
12) 12D+1.0W+f,L+05S 48 kPa
13) 12D+1.0W+ f,L+05R 44KPa

14) 12D +1.0E+f L+, S

15) 1.2 D+1.0E+ 1.0L+ 0.2S

16) 1.0 D + (0.6W or 0.7E)

17) 1.0 D + 0.75L + 0.75(0.6W) + 0.75(Lr or S or R)
18) 1.0 D + 0.75L + 0.75(0.7E) + 0.75S

Serviceability Load:
1)

2)

Defelection Limits

Roof Members (L/360)

Floor Members (L/360) L/240 (D+L)

Frame Buildings (L/120)

Sliding and over turning moment
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Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.:
Project Title: Calc No.:
Calculation Title: Minimum Load requirement base on (NBCC) Phase/CTR:
Elec File Location:
Rev Date By Checked Rev Date By Checked Rev Date By Checked
0 4/5/2013 | Omid | Moghadam |
Dead Load (DL)
Roofing and Insulation
Self weight of the roof including insulation 1.2 kPa
Self weight of Structure Steel member Calculated by S-Frame
Live Load (LL)
Live load applied to floor 2.4 kPa
Live Load (applied to roof) 1.0 kPa
Snow Loads (S) S =L [Sy(C,CCiCy) + S, ]
Importance Factor (1) 1.0
Ground Snow Load 1-in-50 years (S;) 1.4 kPa
Raind Load (S;) 0.1 kPa
Wind exposure factor (C,,) 1.0
Slope factor (Cs) ’ 1.0
Basic roof snow load factor (C,) 0.8
Shape factor (C,) 1.0
Calculated Snow Loads (S) 1.22 kPa
NBCC20109.4.2.2 S=C_b*S_S+S_r

#REF!
#REF!
#REF!
#REF!

C_b = 0.45 (width < 4.3)
0.73 kPa

S
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Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.: 0
Project Title: Calc No.: 0
Calculation Title: Minimum Load requirement base on (NBCC) Phase/CTR:
Elec File Location:
Rev Date By Checked Rev Date By Checked Rev Date By Checked
0 4/5/2013 | Omid | Moghadam |
Wind Load (W) F,=1,C,C,C.q
Importance Factor (l,,) 1.0
Exposure Factor (Ce) Open terrain. Ce >= 0.9. Ce = (h/10)"0.2 = 0.86 0.9
Gust Effect Factor (Cg) 2.0
Wind Pressure (q) 0.48 kPa
Walls Pressure-gust coefficients (C, C,) Pressure Suction
EW 1.4 -1.55
EW, End Zone 1.65 -1.9
N 1.6 -1.6
N, End Zone 1.65 -1.9
S 1.55 -1.6
S, End Zone 1.65 -1.9

Net Wind load on the exterior Walls
EW

EW, End Zone

N

N, End Zone

S

S, End Zone

Wind Shear (Core Module)
East or West Faces

North Face

South Face

Net Wind Shear
East or West Wind
North Wind

South Wind

Roof Pressure-gust coefficients (C, C,)

C
s
c
Wind load on the Roof
C
s
c

Internal Wind Pressure

Importance Factor (l,)

Exposure Factor (Ce)
Gust Effect Factor (Cgi)
Internal pressure (C;)

Wind Pressure (q)

Internal pressure (P;)

A_w
A_w
A_w

NBCC (Fig

25.6 m?

5.7 m?

7.1 m?

1-13)

A e
A e
A e

External pressure

Net pressure

0.61 kPa |-0.67 kPa 0.87 kPa -1.06 kPa
0.72 kPa |-0.83 kPa 0.98 kPa -1.22 kPa
0.70 kPa | -0.70 kPa 0.96 kPa -1.09 kPa
0.72 kPa |-0.83 kPa 0.98 kPa -1.22 kPa
0.67 kPa | -0.70 kPa 0.93 kPa -1.09 kPa
0.72 kPa |-0.83 kPa 0.98 kPa -1.22 kPa
Pressure Suction
7.6 m? 29.64 kN -36.31 kN
6.9 m? 12.22 kN -14.62 kN
8.5 m? 14.92 kN -18.09 kN
65.95 kN
30.31 kN
29.54 kN
-2.5 0.4
-2.8 0.25
-3 0.4
-2.55 kPa 0.60 kPa
-2.81 kPa 0.48 kPa
-2.98 kPa 0.60 kPa
1.0
0.9
2.0
-0.45 0.30
0.48 kPa
-0.39 kPa 0.26 kPa

Page 7




Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.:

Project Title: Calc No.:

Calculation Title: Minimum Load requirement base on (NBCC) Phase/CTR:

Elec File Location:

Rev Date By Checked Rev Date By Checked Rev Date By Checked
0 4/5/2013 | Omid | Moghadam |
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Calculation Sheet

Customer: Alberta Solar Decathlon Proj. No.: 0
Project Title: Calc No.: 0
Calculation Title: Minimum Load requirement base on (NBCC) Phase/CTR:
Elec File Location:
Rev Date By Checked Rev Date By Checked Rev Date By Checked
0 4/5/2013 | Omid | Moghadam |
Earthquake Load ( E)
Importance Factor (Ig) 1.0
Soil Undrained Shear Strength (S,)
Spectral accelerations Sa(0.2) 0.15
Spectral accelerations Sa(0.5) 0.08
Spectral accelerations Sa(1.0) 0.04
Spectral accelerations Sa(2.0) 0.02
Peak ground acceleration (PGA) 0.09
Acceleration-based site coefficient (fa) 1.3
Velocity-based site coefficient (fv) 1.4
Fundamental lateral period ~ Ta = 0.05h4%0.75 0.14
Ty = 0.085h,20.75 oo 0.24
Steel Moment Frames
Ductility-Related Force factors (Rd) 1.5
Overstrength-Related Force factors (Ry) 1.3
Effective seismic weight (w) 102 kN
Higher Mode Factor (Mv) Table 4.18.11 (NBCC) 1.0
5% spectral response acceleration S,(T) 0.195¢g
Shear Base (V) = STa) Xmy Xle Xw 10.20 kN
Ry X Ry -
Minimum shear base (Vi) S(2)xmy X1, Xxw 1.20 kN
Maximum shear base (V) Ugi" :: Z w NBCC 4.1.8.11 (2¢) 5.23 kN Govern
max 3 Ry X Ry
Shear walls: wood-based and gypsum panels in combination
Ductility-Related Force factors (Rd) 2.0
Overstrength-Related Force factors (Ry) 1.7
Effective seismic weight (w) 121 kN
Higher Mode Factor (Mv) Table 4.18.11 (NBCC) 1.0
5% spectral response acceleration S,(T) 0.195¢g
Shear Base (V) 6.94 kN
Minimum shear base (V) 0.82 kN
Maximum shear base (Vay) NBCC 4.1.8.11 (2¢) 3.56 kN Govern
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Calgary, AB

Filename: C:\Users\omogha2\Desktop\Solar House\S-frame\Entiuitive\CORE MODULE (NBC-Entuitive 1).TEL
GRAPHICAL RESULTS - Ld Comb 10 0.9 D - 1.4 Wy + 0.5 S->y Moment (kN-m)
Engineer: Omid Moghadam

Kearl

17.8930
14.8810
11.8690
8.8570
5.8450
2.8330
-0.1790
-3.1909
-6.2029
-9.2149
-12.2269
-15.2389

BERRNRRRLCNN

-18.2509

1.5263

17.8926

0.0000

1.0597

1.5377

1.9143

S-FRAME

Enterprise Version 10.0
© Copyright 1995-2011, Softek Services Ltd.




Calgary, AB

Kearl

Filename: C:\Users\omogha2\Desktop\Solar House\S-frame\Entiuitive\CORE MODULE (NBC-Entuitive 1).TEL

GRAPHICAL RESULTS - Ld Comb 10 0.9 D - 1.4 Wy + 0.5 S->y Shear (kN)

Engineer: Omid Moghadam

y Shear (kN)

21.4448
18.0326
14.6204
11.2082
7.7960
4.3838
0.9716
-2.4406
-5.8528
-9.2650
-12.6772
-16.0894

BERRNRRRLENN

-19.5016

S-FRAME

Enterprise Version 10.0
© Copyright 1995-2011, Softek Services Ltd.




Kearl

Filename: C:\Users\omogha2\Desktop\Solar House\S-frame\Entiuitive\CORE MODULE (NBC-Entuitive 1).TEL
GRAPHICAL RESULTS - Ld Case 5 Wind Load->z Moment (kN-m)

Calgary, AB Engineer: Omid Moghadam

2.1795

2.1795

z Moment (kN-m)

7.1374
5.7198 0.0000 d6.4197
4.3022
2.8846
1.4671

0.0495

-1.3681
-2.7857
-4.2032

-5.6208

-7.0384
-8.4560

BERRNRRRLCNN

-9.8735 0.0000

S-FRAME

Enterprise Version 10.0
© Copyright 1995-2011, Softek Services Ltd.




Calgary, AB

Kearl

Filename: C:\Users\omogha2\Desktop\Solar House\S-frame\Entiuitive\CORE MODULE (NBC-Entuitive 1).TEL

GRAPHICAL RESULTS - Ld Comb 2 1.25 D +1.5 L+ 0.5 S->z Shear (kN)

Engineer: Omid Moghadam

|z Shear (kN)
17.5778
14.8290
12.0802
9.3314
6.5826
3.8338
1.0850
-1.6637
-4.4125
-7.1613
-9.9101
-12.6589

BERRNRRRLERN

-15.4077

Vi

-0.3546

AV

0.3546

S-FRAME

Enterprise Version 10.0
© Copyright 1995-2011, Softek Services Ltd.




Calgary, AB

SD House (Core Module)

Filename: C:\Users\omogha2\Desktop\SOLAR HOUSE\S-frame\ENTIUITIVE\CORE (NEW -LIFTING 1).TEL
GRAPHICAL RESULTS - Ld Comb 1 1.5 D->z Shear (kN) - File has changed! Results may be invalid.

Engineer:

3.6607

3.3788

11.3016
15.1769

z Shear (kN)

30.1387

BERRNRRRLERN

-24.4658

25.5884
21.0380
16.4876
11.9372
7.3868
2.8365
-1.7139
-6.2643
-10.8147
-15.3651
-19.9154

3.6607

11.3016
15.1769

17.0730

0.4893

S-FRAME

Enterprise Version 10.0
© Copyright 1995-2011, Softek Services Ltd.




Calgary, AB

SD House (Core Module)

Filename: C:\Users\omogha2\Desktop\SOLAR HOUSE\S-frame\ENTIUITIVE\CORE MODULE (IBC-ENTUITIVE- 1).TEL

GRAPHICAL RESULTS - Ld Comb 3 1.2 D +1.6 L+ 0.5 S->y Moment (kN-m)
Engineer: Omid Moghadam

loment (kN-m) |

NN

4.5662
3.5807
2.5951
1.6096
0.6240
-0.3615
-1.3471
-2.3326
-3.3182
-4.3037
-5.2893
-6.2748
-7.2604

0.0000

-7.2602

-0.7288

/ -0.4455

-6.4366

X

-0.0001
-4.8636

-0.5110
°

S-FRAME

Enterprise Version 10.0
© Copyright 1995-2011, Softek Services Ltd.
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SECTION 01 00 06

GENERAL REQUIREMENTS

Part 1 General
1.1 RELATED REQUIREMENTS
A Solar Decathlon 2013 Rules.
2 Solar Decathlon Building Code
1.2 WORK OF THIS PROJECT
A1 Work of this Contract comprises the following:

Pre-Fabrication, assembly, operation and disassembly of a + / - 1000 ft2 (92.9 m?), solar
powered modular residence in accordance with the U.S. Department of Energy Solar
Decathlon 20 13 Rules.

2 Municipal Address:

U.S. Department of Energy Solar Decathlon 2013 Competition site located in:
Orange County Great Park, Irvine, California

United Stated of America.

92623-9575

.3 Physical Limits: Work of Contract is not necessarily restricted to Work within Solar
Envelope, but may include Work required by the Competition Documents, both within and
outside the Solar Envelope.

4 Property Line(s): shall mean the Solar Envelope as defined by rule 5. of the U.S.
Department of Energy Solar Decathlon Rules.

1.3 PROJECT COORDINATION

A Responsibility for Project Coordination: Each Team Crew Member is encouraged to
participate in project coordination.

2 Coordination: Coordination that generally applies to all components of the Project Manual
as follows:
A1 Coordination with the Team’s construction activities and schedule to ensure

efficient and orderly installation of each part of Work.

2 Either before or after its own installation, notify The Team project Manager and

responsible team Crew Members where installation of one part of Work is
dependent on installation of other components.

3 It is strongly encouraged that Team and Team Crew Members jointly schedule
and coordinate construction activities of other Team Crew Members in sequence
required to obtain best results. Where availability of space is limited, Team
Project Manager and Team Crew members shall coordinate installation of
different components to assure maximum accessibility for required maintenance,
service, and repair.
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4 It's advisable that Team and Team Crew Members make adequate provisions to
accommodate items scheduled for later installation by other Team and Team
Crew Members.

3 Responsible Team Crew member will supervise Work; it is recommended that other
Team Crew Members:

A Provide uniform joint widths in exposed Work. Arrange joints in exposed Work to
obtain the best visual effect. Refer questionable choices to Team Project
Manager or responsible Team Member for final decision.

2 Install each component during weather conditions and Project status that will
ensure best possible results. Isolate each part of completed construction from
incompatible material as necessary to prevent deterioration.

3 Coordinate temporary enclosures with required reviews, inspections and tests, to
minimize necessity of uncovering completed construction for that purpose.
4 Install individual components at standard mounting heights recognized within the

industry for particular applications indicated where mounting heights are not
indicated. Refer questionable mounting height decisions to Team Project
Manager or responsible Team Member] for final decision.

5 Coordinate construction activities to ensure that no part of Work; completed or in
progress, is subject to harmful, dangerous, damaging, or otherwise deleterious
exposure during construction period.

1.4 PROJECT MEETINGS

A Administrative: Team Project Manager collaboratively with the responsible Team Crew
Members overseeing Construction activities; schedule and administer project progress
meetings throughout the progress of the work.

15 SUBMITTAL ADMINISTRATION

A It is strongly recommended that “standard” construction practices for Submittals and
Submittal Procedures be followed to ensure suitable and adequate coordination of the
materials, product, components, systems and other all items used during the
performance of the work are acceptable for use on the project.

2 This section specifies general requirements and procedures for submissions of shop
drawings, Product data, and samples to the Team for review; additional specific
requirements for submissions are specified in individual sections of Project Manual and
as follows:

A Action Submittals: Submittals confirming constructability and conformity with
design intent, and are generally reviewed by the Team Project Manager or
responsible Team Member before starting any work.

2 Informational Submittals: Submittals necessary for coordination of the Work.
3 Submittal Transmittal Contents: It is recommended that a transmittal letter accompany
submissions be provided and should contain the following information:
A Submissions from Team Crew Members Responsible for Construction
Coordination:
A Date
2 Project Title: BOREALIS
3 Team Crew Member’'s name and address.
Project Manual Published: 2013/08/22
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4 Identification and quantity of each shop drawing, product data and
sample

5 Other pertinent data

.6 Submittals may be rejected for not complying with these requirements

Electronic Drawing Files Available from Team: Electronic drawing files will be made
available to Team Crew Members by the Team for preparation of Shop Drawings specific
to this Project subject to the following conditions:

A
2

The following electronic drawing files will be made available:

Site Plans, Landscape Plans, Pile or Foundation Plans, Floor Plans, Reflected
Ceiling Plans, Roof Plans, Sections, Details, Elevations and similar drawing
types;

Drawings indicating specific wall or floor patterns may also be included with the
package where it is essential to have a pattern match in actual construction;
Electronic drawing files will be provided by e-mail, CDROM or via FTP Site,
depending on size and quantities of requested electronic drawing files.

Electronic drawing files will be provided in the file format used for production of
drawings.

ELECTRONIC SUBMITTAL PROCEDURES

Electronic Submittals: Submit shop drawings, product data, design criteria, delegated
design documentation, and other documents indicated in the specifications electronically
using open source Portable Document Format (PDF) software that is compatible with ISO
32000-1:2008 Document Management:

A Software Writers: Any software that can save to or write a PDF including that
allows for encryption and signature.

2 Scanned Copies: Legible scanned PDF files of paper originals are acceptable;
scanned submittals that are not legible will be rejected.

3 File Size: Maximum file sizes for delivery of PDF submittals are as follows:

i E-Mail Delivery: 5 Megabytes (MB)

2 FTP Site Delivery: 100 MB

3 Split Delivery: Break larger PDF files into small packages where
necessary to meet delivery restrictions; identify split packages as “1 of 2”
and “2 of 2” in the Subject Line of submission after other required
information listed below.

4 Sheet Orientation: Assemble PDF sheets in a single file; unless resulting
file is larger than 10 MB, rotated to a “Ready-to-Read” orientation with
majority of text horizontal to the sheet with no additional adjustments or
formatting required by the viewer.

5 File Security: Do not set any permissions on the file; protected
documents will not be accepted.

.6 File Identification: File name must contain Project Number, Name of
Submission, Date of Submission, Name of Fabricator and Submittal
Number with underscore between each item; do not use periods except
immediately prior to document type; example file name follows:
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Submission Date YYYY-MM-DD % File Extension

F01000-02000_Misc Steel SD_2012-01-31_ABC St?el Fab 001.pdf

Proiect Number Name of
Name of Submission Submittal Number

4 Transmission Requirements: Send non-zipped files as an attachment to e-mail or
upload to FTP site; zipped files will be rejected:

A E-Mail Transmission: Include same name as the attachment file name
without the file type extension in the Subject Line; e-mail that does not
contain appropriate subject will be rejected.

2 FTP Transmission: Notify Consultant using e-mail that documents have
been uploaded; use same subject line protocol as noted above.

3 Transmittal Layout: Include only one attachment or one topic per e-mail
transmission, with the following text appearing in the body of the
transmission; <> indicates text edited by sender:

A Attention: [Team Project Manager]

Project Name: BOREALIS

Name of Team Crew Member: <Insert Name>
Name of Fabricator: <Insert Name>

Name of Product or Assembly: <Insert Name>
Submission Method: <e-mail> <FTP site>

No o wi

Attached is one set of <Shop Drawings> <Product Data> <Insert
Name of Other Document> relating to the above mentioned
project, product or assembly.

1.7 HARD COPY SUBMITTAL PROCEDURES
A Hard Copy Submittals: Submit shop drawings, Product data, design criteria, delegated
design documentation, and other documents required by the specifications as follows:
A Size: Submit paper documents ranging in size as follows:
A Minimum Sheet Size: 215 mm x 280 mm
2 Maximum Sheet Size: 750 mm x 1000 mm
2 Quantity: Prepare drawings containing full size templates or patterns on sheets of
sufficient size to convey required information and as follows:
A Drawings up to 280 mm x 430 mm: Submit one (1) photo reproducible
copy.
2 Drawings larger than 280 mm x 430 mm: Submit one (1) reproducible
transparency
1.8 SHOP DRAWINGS
A Shop Drawings: Original of drawings drawn accurately to scale, modified standard

drawings provided by manufacturers, or modified standard drawings provided by Team
Crew Members to illustrate details of portions of Work, that are specific to project
requirements:
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A Do not base Shop Drawings on reproductions of the Competition Documents
except as allowed by use of electronic drawing files noted above.

2 Include the following information on Shop Drawings, as applicable:

A Information cross referenced to applicable portions of Competition
Documents

2 Include dimensions consistent with units shown on drawings; converted
values are acceptable when items or information are not produced in
indicated units

3 Identification of Products

4 Fabrication and installation drawings

5 Roughing-in and setting diagrams

.6 Wiring diagrams showing site installed wiring, including power, signal,
and control wiring

v Shop work manufacturing instructions

.8 Templates and patterns

9 Design calculations

10 Compliance with specified standards

A1 Notation of coordination requirements by specific related Team Crew
Members.

A2 Notation of critical dimensions established by site measurement, or that

have to be maintained to fit components

2 Product Data: Submit Product data sheets such as manufacturers’ catalogue sheets,
brochures, performance charts and diagrams, and similar literature used to illustrate
standard manufactured Products, modified as follows:

A Delete information not applicable to project
2 Supplement standard information to provide details applicable to project

.3 Cross reference Product data information to applicable portions of Contract
Documents

1.9 REGULATORY REQUIREMENTS
A1 Refer to Section 01 41 00 — Regulatory Requirements.

1.10 PERMITS

A The Team Project Manager, Team Member or Team Crew Member that has been
assigned such tasks will require that specific Team Crew Members obtain permits
required by authorities having jurisdiction, where their Work is affected by Work requiring
permits.

2 The Team will pay all fees associated with, but not necessarily limited to the following:

A Permits, Licenses, Certificates and Approvals: The responsible Team Crew
member shall apply for and obtain all permits, licenses, certificates, and
approvals required by regulatory requirements and Competition Documents and
the following:

i Regulatory requirements and fees in force on date of submission to the
authorities having jurisdiction.
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1.11 CONSTRUCTION SITE SAFETY REQUIREMENTS
A Responsibility for Work Site Safety:
A The Team and Responsible Team Crew Member, for the purposes of the

Occupational Health and Safety Act (Alberta), and for the duration of the Work of
this Project:

A Act as the “Prime Contractor” and;

2 Meet all requirements of the Occupational Health and Safety Act and
Regulations, Workers Compensation Board legislation, the Fire Code
legislation and all other applicable laws that govern work place safety.

1.12 CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
A Include for payment of, and supply and installation of temporary facilities and controls
required for the project and as follows:
A1 Temporary utilities include the following:

A Sewers and drainage

2 Water service and distribution

3 Sanitary facilities, including toilets, wash facilities, and drinking water
facilities

4 Heating and cooling facilities

5 Ventilation

.6 Electric power service

v Lighting

.8 Telephone service

2 Support facilities include the following:

A Temporary signs

2 Waste disposal facilities

3 Storage and fabrication sheds

4 Lifts and hoists

5 Temporary stairs

.6 Construction aids and miscellaneous services and facilities.

.3 Security and protection facilities include the following:

A Environmental protection

2 Temporary enclosures

3 Storm water, erosion and sedimentation controls

4 Tree and plant protection

5 Site enclosure fence

.6 Security enclosure and lockup

v Barricades, warning signs, and lights

.8 Fire protection

A4 Design of Temporary Facilities: Team Crew Member that is assigned such tasks

is responsible for design and safety of temporary facilities:
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A Temporary facilities of such nature that engineering proficiency is
required for their design to ensure safety during construction shall be
designed by a professional engineer in the employ of the Team.

2 Before the temporary structure is used, the engineer responsible for the
design or their representative shall inspect the structure and issue a
certificate stating that it has been constructed according to the engineer’s
design.

5 Overloading of Structures: Take precautions to prevent any part the structure
from being loaded with a load greater than its calculated bearing capacity until
completion of construction:

1 Make every temporary support as strong as permanent support.

.6 Temporary Facility Requirements: Provide hoists, cranes and moving equipment,
and shoring and bracing required for hoisting, lifting and moving equipment and
materials required for the project into final position within the structure and as

follows:

A Notify affected team Crew Members and coordinate placement of
hoisting, lifting and moving equipment, and shoring and bracings.

2 Provide qualified personnel to operate and erect hoists, cranes and
moving equipment, and shoring and bracing.

3 Provide qualified engineer where site engineering is required to inspect
and supervise erection procedures.

2 Site Storage and Overloading: Confine apparatus, storage of Products, and operations of

employees to limits indicated by laws, ordinances, permits or the Competition Documents
and that do not unreasonably encumber the premises with Products.

1.13 COMMON PRODUCT REQUIREMENTS

A1 Product and Material Quality: Provide and pay for labour, Products, tools, construction
machinery and equipment, water, heat, light, power, transportation and other facilities
and services necessary for the performance of the Work in accordance with the
Competition Documents and as follows:

A Provide only new Products.

2 Products that are not specified shall be of a quality best suited to the purpose
required and their use.

3 Maintain good order and discipline among their employees engaged on the Work

and will not engage anyone who is not skilled in the task assigned to them.

2 Storage, Handling and Protection: Handle and store Products in a manner to prevent
damage, adulteration, deterioration and soiling and in accordance with manufacturer's
instructions when applicable and as follows:

A1 Store packaged or bundled Products in original and undamaged condition with
manufacturer's seals and labels intact.
2 Protect and store Products subject to damage from weather in weatherproof
enclosures
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3 Manufacturer's Instructions: Install or erect Products in accordance with manufacturer's
instructions and as modified by Technical Specifications Sections; do not rely solely on
labels or enclosures provided with Products; obtain written instructions directly from
manufacturers and as follows:

A

Notify the Team Project Manager in writing of conflicts between the specifications
and manufacturer's instructions so the Consultant can establish the course of
action.

4 Workmanship: Provide workmanship of Workmanship best quality executed by workers
experienced and skilled in their respective duties for which they are employed and as

follows:
A

Immediately notify the Team Project Manager if required Work is such as to
make it impractical to produce required results.

A Do not engage any unfit person or anyone unskilled in their required
duties.
2 Decisions as to the quality or fithess of workmanship in cases of dispute

rest solely with the Consultant, whose decision is final.

Concealment: Conceal pipes, ducts and wiring in finished areas within floors,
walls and ceilings, except indicated as being exposed as an architectural
element; inform the Team Project Manager if there is a contradictory situation
before installation and install as directed by the Team Project Manager or
responsible Team Member

1.14 SOLAR ENVELOPE REGULATIONS

A Comply with regulations of the U.S. Department of Energy’s Solar Decathlon Rules and
Regulations and Building Codes..

2 Be aware of and comply with all Competition "Standing Orders" in case of fire or other
emergency.

.3 Protect all personnel and the public from all airborne dust, debris and contaminates which

may be

generated during Construction activities at both the prefabrication site; located in

Calgary, Alberta and the Competition Site.

4 Do not block or encumber fire exits or routes. Maintain and keep free of debris, materials
and equipment, all emergency and fire exits and routes.

1.15 EXECUTION REQUIREMENTS

A Construction of project in Calgary: Confine hours of work to those as defined by the
Team Project Manager and as governed by Federal, Provincial, State, Municipal and
local Codes, Laws, By-Laws, regulations and guidelines.

A

Hours of Work: Confine hours of Work at the Competition site as indicated in
Appendix A-3 of the U.S. Department of Energy Solar Decathlon Rules.

Smoking Policy: Facility is a smoke free environment; no one will be allowed to
smoke anywhere at either; the Calgary Construction Site or the Competition site;
both inside and outside of buildings except in areas as directed by the team
Project Manager and the Competition authorities having Jurisdiction ; keep
designated smoking areas clean and sanitary, do not permit butts to accumulate.
Consumables Policy: Food or drink consumption by construction forces will only

be permitted within areas designated; keep designated eating areas clean and
sanitary; use closed waste receptacles and remove trash on a daily basis.
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A4 Installation: Locate the Products and other components of the Work accurately,
in correct alignment and elevation as indicated and as follows:
A Make vertical work plumb and make horizontal work level.
2 Where space is limited, install components to maximize space available
for maintenance and ease of removal for replacement.
3 Conceal pipes, ducts, and wiring in finished areas, unless indicated
specifically as being exposed as architectural features:
A In rooms or areas having no finished ceiling; pipes, conduits and

ducts will generally be left exposed, except where indicated on
the Mechanical drawings as built into walls or behind furring.
Electrical conduit and fittings shall be built into walls.

2 In the event of conflicts occurring between equipment shown in
concealed areas, observe the following order of priority:
A Structural elements
2 Plumbing drains
3 Sprinkler piping
4 Ductwork
5 Heating piping
6 Plumbing piping
4 Electrical conduit
5 Inform the Team Project Manager or responsible Team Member of impending

installation of fixtures, switches and attachments and confirm actual locations

prior to final installation:

A Location of fixtures, apparatus or outlets shown or specified shall be
considered as approximate only. The actual location shall be as directed
and required to suit conditions at the time of installation as defined by the
team Project manager or responsible Team Member.

2 Locations noted on drawings are diagrammatic only.
3 Note furring requirements and limitations shown on the drawings.

4 Make allowance for the possibility that indications and locations shown
on mechanical and electrical drawings are diagrammatic.
.6 Inform the Team Project Manager before proceeding with the work where the
location of holes in the structure could affect the nature or strength of the
structure.

1.16 CUTTING AND PATCHING

A Approvals: Submit written requests to the Team Project Manager and Team Crew
Member assigned the task of overseeing construction of the Project in Calgary in
advance of cutting or alteration which affects the following:

A Structural integrity of any element of the Project

2 Integrity of weather exposed or moisture resistant elements
3 Efficiency, maintenance, or safety of any operational element
4 Visual qualities of sight exposed elements

5 Work of other Team Members or Team Crew Members
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2 Perform cutting, fitting and patching as required, to complete the Work and as follows:

A Remove and replace defective and non-conforming Work.

2 Provide openings in non-structural elements of Work for penetrations of
mechanical and electrical work.

3 Perform Work to avoid damage to other Work.

4 Prepare surfaces to receive patching and finishing.

5 Cut rigid materials using power saw or core drill.

.6 Restore Work with new products in accordance with Competition Documents.

7 Fit work tight to pipes, sleeves, ducts, conduit and other penetrations through
surfaces; allow for expansion and contraction of materials; install sealants and
firestop per requirements of the technical specifications, and drawings.

.8 At penetration of fire rated wall, ceiling or floor construction, completely seal
voids with fire rated material, full thickness of the construction element.

9 Refinish surfaces to match adjacent finishes; for continuous surfaces refinish to
nearest intersection. For an assembly, refinish entire unit.

1.17 ANCHORS AND FASTENERS
A1 Fastenings: Provide metal fastenings and accessories in same texture, colour and finish

as adjacent materials, and as follows:

A1 Prevent electrolytic action between dissimilar metals and materials.

2 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing
exterior work, unless stainless steel or other material is specifically requested in
affected specification Section.

3 Space anchors within individual load limit or shear capacity and ensure they
provide positive permanent anchorage. Wood, or any other organic material
plugs are not acceptable; coordinate design of fastenings and anchors with
requirements listed below.

A4 Keep exposed fastenings to a minimum, space evenly and install neatly.

5 Fastenings which cause spalling or cracking of material to which anchorage is
made are not acceptable.

2 Equipment Fastenings: Use fastenings of standard commercial sizes and patterns with

material and finish suitable for service, and as follows:

A Use heavy hexagon heads, semi-finished unless otherwise specified.
2 Use No. 304 stainless steel for exterior areas.
3 Bolts may not project more than one diameter beyond nuts.
4 Use plain type washers on equipment, sheet metal and soft gasket lock type
washers where vibrations occur.
5 Use resilient washers with stainless steel.
3 Provide anchors and fasteners as required to anchor each component securely in place,

accurately located and aligned with other portions of the Work:

A Mount components at heights directed by Team Project Manager, team member,
or Team Crew Member assigned to such task where mounting heights are not
indicated.

2 Allow for building movement, including thermal expansion and contraction.
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4 Powder Actuated Tools; Comply with requirements of the local Occupational Health and
Safety Act, General Safety Regulations when powder actuated tools are used.
1.18 HOUSEKEEPING
A Individual Team member and Team Crew members will be responsible for daily

housekeeping and site clean-up at both the site in Calgary and at the Competition Site.

2 Clean Project site and work areas daily, at the Calgary Construction site and the
Competition Site including, but not necessarily limited to; adjacent solar envelopes
where the work of Competition Site fabrication affects adjacent solar envelopes.

A Dispose of materials lawfully:
A Comply with requirements in NFPA 241 for removal of combustible
waste materials and debris.
2 Do not hold materials more than seven (7) days during normal weather
or three (3) days if the temperature is expected to rise above 25°C.
3 Containerize hazardous and unsanitary waste materials separately from

other waste. Mark containers appropriately and dispose of legally,
according to regulations.

2 Maintain both the Calgary construction site and the Solar Envelope assigned to
the Team at the Competition Site free of waste materials and debris.

3 Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work and safety of personnel in the area:

A Remove liquid spills promptly.

2 Broom clean or vacuum the entire work area, as appropriate, where dust
impairs proper execution of the Work.

4 Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning
materials specifically recommended. If specific cleaning materials are not
recommended, use cleaning materials that are not hazardous to health or
property, and that will not damage exposed surfaces.

5 Remove debris from concealed spaces before enclosing the space.

.6 Clean exposed surfaces and protect as necessary to ensure freedom from
damage and deterioration at time of Substantial Performance.

7 Clean areas and spaces where cutting and patching are performed; completely
remove paint, mortar, oils, putty, and similar materials:
A Thoroughly clean piping, conduit, and similar features before applying

paint or other finishing materials. Restore damaged pipe covering to its
original condition.

.8 Burying or burning waste materials on site will not be permitted. Washing waste
materials down sewers or into waterways will not be permitted.
9 Clean and protect construction in progress and adjoining materials already in

place during handling and installation. Apply protective covering where required
to ensure protection from damage or deterioration until Substantial Performance.

.10 Clean and provide maintenance on completed construction as frequently as
necessary through the remainder of the construction and Competition period.
Adjust and lubricate operable components to ensure operability without
damaging effects.
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1.19
A
3
4
1.20
A
2

A1 Team Project Manager or Team Member assigned to the task will supervise
construction operations at both the Calgary Construction Site and the
Competition Site to assure that no part of the construction; completed or in
progress, is subject to harmful, dangerous, damaging, or otherwise deleterious
exposure during the construction period.

PROJECT CLOSEOUT

Starting, Testing, Adjusting and Balancing (STAB): Coordinate requirements for STAB
requirements for installed equipment with requirements of Mechanical and Electrical
Divisions:

A Start equipment and operating components to confirm proper operation
Remove malfunctioning units, replace with new units, and retest

Adjust operating components for proper operation without binding

Adjust equipment for proper operation

Test each piece of equipment to verify proper operation

Test and adjust controls and safeties

ol h wi

Replace damaged and malfunctioning controls and equipment

Comply with qualification requirements for Quality Control listed earlier in this Section
where a factory authorized service representative is required to inspect site assembled
components and equipment installation.

Systems Demonstration: Demonstrate operation of each system to Team Members:

A1 Provide Instruction to Team Members for the operation, adjustment and
maintenance of equipment and systems, using provided operation and
maintenance data as the basis for instruction.

2 Also refer to Mechanical and Electrical requirements for specific requirements for
the following:
A Equipment start-up
2 Fire alarm verification
3 Additional items identified in Technical Specification Sections

CLOSEOUT SUBMISSIONS

Closeout Procedures: It is strongly recommended and encouraged that the Team Collect
all submittals and assemble documents issued by Team Crew Members, suppliers and
manufacturers and combine them into a set of Operation and Maintenance Manuals.

Operation and Maintenance Data: Provide an organized compilation of operating and
maintenance data including detailed technical information, documents and records
describing operation and maintenance of individual Products or systems as specified in
the technical sections and as follows:

A Binders: “D” ring type, heavy duty vinyl binders having clear plastic pockets on
the spine and front cover for project information inserts; limited to a maximum of
75 mm spine width and no more than 2/3 full.

2 Binder Colours:
A Architectural: Black
2 Mechanical: Green
3 Electrical: Royal Blue
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4 Shop Drawings: Red
3 Or where all documents are able to fit into one 75 mm binder; provide one (1)
Royal Blue Binder.
4 Index of Operation and Maintenance Manuals: Include an index based on

Systems that cross reference the MasterFormat Division, Number and Title, and
Volume including; but not limited to, the following:

A Include equipment as specified in mechanical and electrical specification
sections.
2 Additional Data: Prepare and insert additional information that becomes

apparent during demonstration and instructions to Team Project
Manager, Team member or other Team Crew member assigned to such
duties, when it is evident that operations and maintenance information is
insufficient or requires clarification.

5 Content: Coordinate requirements with specific requirements contained in the
Technical Specifications; include cover sheets identifying:
A Date submitted
2 Project title, location and project number
3 Names and addresses
4 Table of Contents of all binder volumes and disciplines
5 List of warranties and guaranties for the project
.6 List of approvals and certificates for the project
.6 Material, Product or System Data: Include the following listing of information for
each individual tab within the Operation and Maintenance Manuals:
A Tab Contents: Include vendor name, and equipment make, model and
serial number
2 Spare parts lists: Source of spare parts for materials that are not kept at
site; list of spare parts that are required to be kept at site
3 Warranty or Guaranty information and claim procedure specific to
material, Product or system
7 Operation Data: Description of each system and its controls and as follows:
A Control schematics for each system including environmental controls
2 Description of operation of each system at various loads together with
reset schedules and seasonal variances
3 Operation instruction for each system and each component
4 Description of actions to be taken in event of equipment failure
.8 Maintenance Data: Servicing, maintenance, operation and troubleshooting
instructions for each item of equipment and as follows:
A Maintenance schedules with tasks and frequencies including listing of
tools required to complete maintenance and estimated task time
9 Performance Data: Equipment manufacturer's performance data sheets with

point of operation as left after facility systematic testing and balancing was
completed including the following:

A Equipment performance verification test results

2 Special performance data as specified in individual Technical
Specification Sections
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1 Products

11 NOT USED

2 Execution

21 NOT USED

END OF SECTION
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SECTION 01 11 00

SUMMARY OF WORK

Part 1 General

11 RELATED REQUIREMENTS
A Solar Decathlon 2013 Rules.
2 Section 01 50 00 — Temporary Facilities and Controls

1.2 WORK OF THIS PROJECT
A1 Work of this Contract comprises the following:

A Pre-Fabrication, assembly, operation and disassembly of a + / - 1000 ft2 (92.9
m?), solar powered modular residence in accordance with the U.S. Department of
Energy Solar Decathlon 20 13 Rules.

2 Municipal Address:
U.S. Department of Energy Solar Decathlon 2013 Competition site located in:

Orange County Great Park, Irvine, California
United Stated of America.
92623-9575

.3 Physical Limits: Work of Contract is not necessarily restricted to Work within Solar
Envelope, but may include Work required by the Competition Documents, both within and
outside the Solar Envelope.

4 Property Line(s): shall mean the Solar Envelope as defined by rule 5. of the U.S.
Department of Energy Solar Decathlon Rules.

1.3 COMPETITION TIME

A Competition shall be as determined by the U.S. Department of Energy, as noted in the
U.S. Department of Energy Solar Decathlon 2013 Rules and as follows:
Assembly Start Date September 29, 2013
Assembly Completion Date October 02, 2013
Contest Start Date October 03, 2013
Contest Completion Date October 13, 2013
Disassembly Start Date October 14, 2013
Disassembly Completion Date October 17, 2013

2 Attain assembly, operation and disassembly of the Work within time period stated in the

U.S. Department of Energy Solar Decathlon 2013 Rules.

1.4 WORK SEQUENCE

A Decathletes shall prepare a proposed assembly and disassembly plan based on U.S.
Department of Energy Solar Decathlon 2013 Rules — Appendix A — Event Schedule and
A-3. Detailed Event Schedule.
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Part 2 Products
21 RELATED WORK BY U.S. SOLAR DECATHLON 2013 ORGANIZERS
A Village Grid: D.O.E. organizers will provide the village with a power grid that will provide

and accept AC power from the houses in accordance with Rule 8-5 of the U.S.
Department of Energy Solar Decathlon 2013 Rules and includes, but may not necessarily
be limited to the following:

A Provision of the necessary service conductors.
2 Intertie connections.
3 Connection of the necessary service conductors to the intertie points.
2 Water Delivery and Removal: D.O.E. organizers will provide up to 1500 gallons of water.

Teams may request water in accordance with Rule 9. Liquids of the Energy of the U.S.
Department of Energy Solar Decathlon 2013 Rules.

3 Coordinate with and afford D.O.E. organizers every opportunity for integration of their
work.
Part 3 Execution
3.1 COMPETITION SITE
A1 Teams shall be financially responsible for the following in connection with the
Competition Site occurring both inside and outside of the Solar Envelope:
A1 Making good of damage to existing roads, curbs, gutters, and sidewalks, grass,
landscaping and other existing site conditions caused by Work of this Project.
2 Teams shall make arrangements with, pay costs and charges levied by, and

comply with requirements the D.O.E organizers.

3.2 TEAM'S USE OF PREMISES
A1 Teams shall have partial use of premises for performance of the Work in accordance the
U.S. Department of Energy Solar Decathlon 2013 Rules.
2 Teams shall limit their use of premises to the following:
A Areas of Work established by the D.O.E must be kept separate from on-going
activities of the Competition Site.
2 Decathletes will not be allowed access to occupied areas during normal working
hours without prior approval from D.O.E. organizers.
3 Overhead work shall be completed in accordance the U.S. Department of Energy

Solar Decathlon 2013 Rules. Precautions must be made for overhead work to
prevent debris from falling onto occupied or adjacent spaces.

4 Maintain fire exit routes through areas of Work until completion of Work.
5 Teams shall limit their use of premises to allow for:
A D.O.E. Organizer use
2 Public use.
3 Work of Other Teams.
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3.3 RESPONCIBILIY FOR EXISTING PROPERTY

A Teams shall assume full responsibility for care, custody and control of area that is
assigned to them for performance of Work of their Project.

2 Teams shall repair all damage to existing property attributable to performance of Work of
their Project.
3.4 ADMINISTRATIVE PROCEDURES

A Coordinate scheduling and timing of required administrative procedures with other
construction activities to avoid conflicts and ensure orderly progress of Work; such
administrative activities shall include, but not be limited to, the following:

A Preparation of schedules and coordination with D.O.E organizers and Team
Crew’s activities.

2 Installation and removal of temporary facilities under direction of the D.O.E
organizers and Team Project Manager for facilities installed by Team crew
members.

.3 Progress meetings where required by D.O.E organizers and Team project
managers

A4 Supervise activities to ensure that no part of the Work the is either; in progress,

or completed, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during assembly, operation or disassembly periods.

END OF SECTION

Project Manual Published: 2013/08/22
U.S. D.O.E. Solar Decathlon Page 3 of 3
Summary of Work 011100



et
Team Alberta | ‘
University of Calgary / Mount Royal University

BOREALIS

SECTION 01 33 50

DELEGATED DESIGN SUBMITTALS

Part 1 General
11 INTENT
A The intent of Delegated Design Submittals required by this section is to account for

professional engineering responsibility for design, review and acceptance of components
of Work forming a part of permanent Work in accordance with Building Code, and that
has been assigned to a design entity other than the Team including, but not limited to, the

following:
A Design requiring structural analysis of load bearing components and
connections.
2 Design requiring compliance with fire safety regulations.
3 Design requiring compliance with life or health safety regulations.
2 This section provides standard forms for submittal of Letters of Assurance and Due

Diligence required complying with requirements of Building Code and design delegated to
a professional Engineer within technical specification sections.

.3 Delegated Design Submittals are not required for components of Work requiring
engineering for temporary Work (for example: crane hoisting and engineered lifts,) that
would normally form a part of the Team and Team Crew members scope of Work.

4 The requirements of this section do not diminish responsibilities of Teams requirements
to obtain a Registered Professional of Record; Delegated Design submittals will be used
by the Team and Team Crew members to establish that Work is substantially performed
in accordance with Building Code.

1.2 RELATED REQUIREMENTS

A Section 01 00 06 — General Requirements; Submittals: Submission of Letters of
Assurance and Due Diligence

2 Section 01 42 19 — Reference Standards: Requirements for governing Building Codes
and Standards.

Section 05 12 00 — Structural Steel Framing: Steel connection requirements.

Section 05 50 00 — Metal Fabrications: Design of handrails, guardrails, and other load
supporting elements.

5 Section 07 84 00 — Firestopping: Engineered judgements for firestop and smokeseal
assemblies.

.6 Section 21 13 00 — Fire Suppression Sprinkler Systems

7 Other Technical specification sections making specific reference to delegated design

requirements described in this Section.
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1.3 DEFINITIONS

A Delegated Design Professional Engineer: The professional engineer hired or contracted
to the fabricator or manufacturer to design specialty elements, produce delegated design
submittals and shop drawings to meet the requirements of the Project; who is registered
in the province of the Work; and who is not the Team Project Manager or, Team Member

2 Letters of Commitment and Compliance: Documents prepared by the delegated design
professional engineer as recommended by APEGA’s Responsibilities for Engineering
Services for Building Projects.

1.4 REFERENCE STANDARDS

A Association of Professionals in Engineering and Geoscience in Alberta (APEGA):

A APEGA Responsibilities for Engineering Services for Building Projects

15 SUBMITTALS

A Provide required information in accordance with Section 01 00 06 — General
Requirements; Submittals.

2 Informational Submittals: Provide the following submittals during the course of the Work:

A1 Letter of Assurance: Submit a signed and sealed Letter of Assurance on
company letterhead addressed to Consultant in accordance with format in
Appendix A attached to the end of this Section prior to starting Work requiring
design and seal of a professional engineer.

1.6 PROJECT CLOSEOUT SUBMISSIONS

A Record Documentation: Submit the following required information in accordance with
Section 01 00 06 — General Requirements; Project Record Documents before application
for Substantial Performance:

A Letter of Compliance: Submit a signed and sealed Letter of Compliance on
company letterhead addressed to Consultant in accordance with format in
Appendix B attached to the end of this Section on completion of Work requiring
design and seal of a professional engineer.

Part 2 Products
2.1 DELEGATED DESIGN
A1 Performance and Design Criteria: Provide products and systems complying with specific

performance and design criteria indicated where professional design services or
certifications by a design professional are specifically required of the Team Project
Manager or Team Member by Contract Documents.

A Requirements listed for Team Crew Member apply to volunteering Team Crew
Member Engineers where Delegated Design requirements are required for self
performed components of the Work.

2 Delegated design will be required for elements designed by a specialty professional,
which may include:
A Elements normally fabricated off-site
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2 Elements that require specialized fabrication equipment or a proprietary
fabrication process not usually available at job site (for example: open web steel
joists, wood trusses, combination wood and metal or plywood joists,
prefabricated wood or metal buildings, noise and vibration isolation devices,
elevators).

3 Elements requiring civil engineering, not normally a part of scope of services
performed by architectural; structural; mechanical; electrical; or geotechnical
disciplines of The Team Crew Members (for example: structural steel connection
design, steel deck design).

Part 3 Execution
3.1 IMPLEMENTATION
A1 Include Summary of Work described in technical specification section as a part of the

required Letter of Commitment.

2 Prepare required submittals and present to Consultant within sufficient time to allow for
Consultant’s detailed review and acceptance.

Remainder of Page Left Intentionally Blank
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APPENDIX A

LETTER OF COMMITMENT

Submit a signed and sealed Letter of Commitment on company letterhead in the form as follows:
[Date]

TEAM CANADA

EVDS, Professional Facilities Building,

University of Calgary
2500 University Drive N.W.,

Calgary, Alberta, Canada
T2N — 1N4Attention:
Re: Letter of Commitment for Delegated Design of System of Compone@

BOREALIS
Calgary, Alberta

aghrwNPE

| hereby give assuramce
— [Name of SectiQnNo\X
directives.

| also unde&ta esponsible for field review of fabrication and erection of [structural] [fire rated] [life
and health safk mponents as required to ascertain substantial compliance with the Building Code
and Contract Bgcdments.

I will notify you in writing if my responsibility is terminated at any time during the course of Work covered
by this Letter of Assurance.

Retained Professional Engineer

Signature

Date

(Apply seal)
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APPENDIX B
LETTER OF COMPLIANCE

[Date]

Team Canada

EVDS, Professional Facilities Building,
University of Calgary

2500 University Drive N.W.,

Calgary, Alberta, Canada

T2N — 1N4

Re: Letter of Compliance for Delegated Design of System of Com on%

BOREALIS
Calgary, Alberta

I hereby give assurance that | have fulfilled my oblje Nfi ew as outlined by previously
submitted Letter of Assurance.

| hereby give assurance that aspects of [3
submitted [Letter of Due Diligence] [Letter 6{ xom
and Building Code.

Retained Professional E '

Signature &
Date %
(Apply seal)
END OF SECTION
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SECTION 01 35 00

SITE SAFETY REQUIREMENTS

Part 1 General
1.1 RELATED REQUIREMENTS
A U.S. Department of Energy 2013 Solar Decathlon Rules
U.S. Department of Energy 2013 Solar Decathlon Building Code
3 Section 01 00 06 — General Requirements; Submittals: Safety Plan, MSDS’s and other
information required by this section.
A4 Requirements of this section apply with equal weight to all sections of the Project Manual.
1.2 ADMINISTRATIVE REQUIREMENTS
A Responsibility for Work Site Safety:
A The Team, for the purposes of the U.S. Department of Energy Solar Decathlon

Competition, and for the entire duration of the Work of this Competition, including
pre-fabrication, assembly, operation and disassembly shall:

2 Meet all requirements of the U.S. Department of Energy Solar Decathlon Health
and Safety Rules and Regulations, 2012 International Building Code, Fire Code
legislation and all other applicable laws that govern work place safety both in the
pre-fabrication location and at the Competition Site.

.3 The Team Project Manager direct all Team Crew members, workers and any
other persons involved in the pre-fabrication, assembly operation and
disassembly on safety related matters, to the extent required to fulfill the
requirements and responsibilities pursuant to applicable Laws, Codes By-laws,
rules and regulation that govern the U.S. Department of Energy 2013 Solar

Decathlon.
2 Team Life-Safety captain will coordinate safety requirements with Team and Team Crew
members.
1.3 SUBMITTALS
A1 Provide submittals in accordance with Section 01 00 06 — General Requirements;

Submittals and as required by the U.S. Department of Energy 2013 Solar Decathlon
Building Code and Competition Rules.

2 Informational Submittals: Provide the following submittals during the course of the work:
A Provide Material Safety and Data Sheets (MSDS'’s) for all controlled products as
listed in the provincial Chemical Hazards Regulation.
2 Team’s Safety Plan: Submit Team’s Safety Plan in accordance with the U.S.

Department of Energy 2013 Solar Decathlon Building Code and Rules and shall
include, but may not necessarily limited to the following:

A Emergency plans and contact name and telephone list,

Project Manual Published: 2013/08/22
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2 Safety procedures for electrical systems, including but not limited to,
de-energization and re-energization, locking out and tagging of systems,
identification of energized lines, and requirements of local utilities,

3 Safety procedures for mechanical systems, including but not limited to,
isolation and depressurization of pressure systems, locking out and
tagging of systems, purging of systems, and restart and refill of systems,

4 Ventilation procedures for confined spaces and MSDS work
requirements,

5 List of Personal Protection Equipment (PPE) required on site,

.6 Noise control procedures,

7 Safety plans including procedures to meet requirements of the Solar
Decathlon rules, Regulations and Building Codes

.8 Copies of all Material Safety Data Sheets for the use of the Team Project

Manager, Team member or other Team Crew member assigned to such
duties Health Centre.

3 The D.O.E Organizers and D.O.E Site Safety Officer(s) will review the Team’s
Safety Plan for compliance to the Competition Documents and may request
modifications or additions as necessary.

4 The Teams’ Safety Plan shall be kept on site and updated after each Safety
Meeting.

1.4 SITE CONDITIONS

A1 Environmental Requirements: Comply with the requirements of the Workplace Hazardous
Materials Information System (WHMIS) regarding use, handling, storage and disposal of
hazardous materials, and regarding labelling and provision of Material Safety Data
Sheets (MSDS) acceptable to Labour Canada and the State of California U.S.A.

Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 SAFETY REQUIREMENTS
A1 Teams will verify that emergency procedures including appropriate First Aid facilities and

First Aid personnel are in place at the Places of Work.

2 Teams will also have access to the First Aid Facilities provided by the U.S. Department of
Energy Solar Decathlon Organizers. Conditions for use will be reviewed at the All-Team
Meeting, refer to Appendix A, A-1 and A-3 of the U.S. Department of Energy 2013 Solar
Decathlon Rules.

3 Teams shall designate and maintain, on-site a Life-Safety Captain who is responsible for
the following:

A Providing Team Crew orientation
2 Overseeing assembly, operation and disassembly activities and operations
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3 Providing appropriate training on personal protective equipment and Workplace
Hazardous Materials Information System (WHMIS)
4 Conducting and documenting accident investigations as required
5 Conducting daily work site inspections and reviews
4 Maintain on site sufficient quantities of PPE, including but not limited to: hard hats, safety

glasses, hearing protection and other items of clothing or special equipment as
necessary to verify that visitors to the site, Team Project Manager, Team Member or
other Team Crew Members are adequately protected.

5 Verify that all team members and Team Crew members and others working on the
project, meet clothing requirements of shirts with sleeves no shorter than midway
between shoulder and elbow and full length pants; muscle shirts or sleeveless shirts, cut-
offs or shorts will not be allowed on the work site.

END OF SECTION
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Part 1

1.1

Part 2

21

Part 3

3.1

SECTION 01 41 00

REGULATORY REQUIREMENTS

General

DEFINITIONS

Authority Having Jurisdiction: Means all U.S. Department of Energy 2013 Solar
Decathlon organizers, Safety Officers, Contest Officials, Director and Site Operations
Manager

Regulatory Requirements: Regulatory requirements means laws, by-laws, ordinances,
rules, regulations, codes, orders of Authority Having Jurisdiction, and other legally
enforceable requirements applicable to Work and that are or become in force during
performance of Work.

Governing Building Code: Work of this Project is based minimum requirements of the
U.S. Department of Energy 2013 Solar Decathlon Building Code which has adopted the
2012 International Residential Code and, when read in conjunction is considered as the
Governing Building Code requirements for the Competition:

A Specific design and performance requirements listed in the specifications or
indicated on the Drawings may exceed the minimum requirements established by
the referenced Building Code; these requirements will govern over the minimum
requirements listed in the Building Code.

Products

NOT USED

Execution

NOT USED

END OF SECTION
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Part 1

1.1

.10

A1

SECTION 01 42 16

DEFINITIONS

General

DEFINITIONS
Assembly

The period of time between the arrival of trucks and the beginning of the contests on the
competition site.

Communications Manager

The organizer responsible for the project’s public outreach and communications activities.
Communications Materials

All printed or electronic publications designed to convey information to the public.
Competition

All aspects of the Solar Decathlon related to the contests and the scoring of those
contests.

Competition Documents

All documents provided by the Team and Solar Decathlon building officials including, but
not limited to the followings: drawings, project manual, Solar Decathlon Rules,
Regulations, Building Code and other documents used that govern over the Competition.

Competition Manager

The organizer responsible for writing and enforcing the rules and conducting a fair and
compelling competition.

Competition Prototype
The complete assembly of physical components installed within the solar envelope.
Competition Site

The area provided by the organizers containing all solar envelopes, pedestrian walkways,
and associated organizer equipment, structures, and infrastructure.

Contest

The Solar Decathlon competition consists of 10 separately scored contests, each
containing one or more subcontests.

Contest Official

An individual selected by the competition manager to officiate one or more of the
contests; a contest official is only authorized to interpret the rules of the contest(s) to
which he or she is assigned.

Contest Week

The 9-day period on the competition site when some or all contests are in progress.

Project Manual
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12 Decathlete

A team member who meets the decathlete eligibility rules outlined in the file posted in the
"/Files/Rules" folder on the Yahoo Group.

A3 Decision

The rules officials’ interpretation or clarification of a rule.
14 Decisions on the Solar Decathlon Rules

The compilation of all decisions made by the rules officials during the project.
15 Director

The organizer representing the U.S. Department of Energy with final decision-making
authority regarding all aspects of the project.

.16 Disassembly

The period of time between the closing of the public exhibit and the completion of
competition site cleanup; Rule 8-2 does not apply during disassembly.

A7 Event

The activities that take place on the competition site including, but not limited to,
registration, assembly, inspections, contests, special events, public exhibits, and
disassembly.

.18 Event Production Manager
The organizer responsible for the project’s special events and volunteer activities.
.19 Event Sponsor

An entity selected by the director to support the Solar Decathlon—a project of the U.S.
Department of Energy (DOE), which partners with other institutions, such as its National
Renewable Energy Laboratory (NREL), to help ensure the success of the project.

.20 Faculty Advisor

A team member who is the lead faculty member and primary representative of a
participating school in the project; also provides guidance to the team on an as-needed
basis throughout the project.

21 Grid-Tie Assembly

The period of time during assembly after the house has been connected to the village
grid (interconnected); Rule 8-2 applies during grid-tie assembly.

22 Interconnection Application

Submitted in the project manual by the team’s electrical engineer, this form provides the
technical details needed to determine the suitability of the team’s electrical system for
interconnection to the village grid.

.23 Juried subcontest
A subcontest based on a jury evaluation.
24 Juror

An individual selected by the organizers to make subjective evaluations of the projects.

Project Manual Published: 2013/08/22
U.S. D.O.E. Solar Decathlon Page 2 of 4
Definitions 014216



et
Team Alberta | ‘
University of Calgary / Mount Royal University

BOREALIS

.25 Jury

A group of jurors evaluating a specific aspect of each team’s competition prototype.
.26 Measured Subcontest

A subcontest based on task completion or monitored performance.
27 Observer

Assigned by the competition manager to observe team activities during contest week, an
observer reports observed rules infractions to the rules officials and records the results of
specific contest tasks, but does not provide interpretations of the Solar Decathlon Rules.

.28 Organizer

A DOE or NREL employee, subcontractor, or observer working on the project and having
the authority described in Rule 1-4.

.29 Project

All activities related to the U.S. Department of Energy Solar Decathlon 2013—from the
issuance of the request for proposals through the closing of subcontracts.

.30 Protest Resolution Committee

A group of individuals selected by the organizers to resolve team protests during the
competition.

31 Public Exhibit
Areas of the competition site open to the public during designated hours.
.32 Rule

A principle or regulation governing conduct, action, procedure, arrangement, etc., for the
duration of the project.

.33 Rules Official

An organizer authorized to interpret the rules; the competition manager is the lead rules
official.

.34 Safety Officer

An organizer whose primary responsibilities are to evaluate the teams’ construction
documents and the teams’ competition site activities for compliance with Rule 3-3.

.35 Scored Period

Any 15-minute period beginning at 0, 15, 30, or 45 minutes after the hour, during which a
particular monitored contest is in progress.

.36 Scorekeeper

The individual selected by the organizers to operate the scoring server during the
competition .

.37 Scoring Server

A server that collects data from the central datalogger server; includes forms for manually
entering juried and task-based measured contest results, and calculates composite
scores.
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.38 Site Operations Manager

The organizer responsible for all event site operations except those listed as
responsibilities of the competition manager and event production manager.

.39 Solar Decathlon Building Code

A set of design and construction standards set forth and enforced by the Solar Decathlon
building official for the protection of public health and safety during the event.

40 Solar Decathlon Building Official

The rules official responsible for writing, interpreting, and enforcing the Solar Decathlon
Building Code.

41 Solar Envelope
The area, as defined by Rule 5, containing the competition prototype.
42 Stand-Alone Assembly

The period of time during assembly before the house has been interconnected to the
village grid; Rule 8-2 does not apply during stand-alone assembly.

43 Staff

Individuals working for the organizers on the project, including volunteers.
A4 Subcontest

An individually scored element within a contest.
45 Team

The combination of team members, including team crew and decathletes, representing a
single entry to the competition.

.46 Team Crew

A person who is integrally involved with a team’s project but is unaffiliated with a
participating school; contractors, subcontractors, suppliers, volunteers, team media, and
sponsors represent team crew examples.

A7 Team Crew Member
See Team crew for definition.
.48 Team Member

An enrolled student, recent graduate, faculty member, or other person who is affiliated
with one of the participating schools and is integrally involved with a team’s project
activities; decathletes, faculty advisors, and involved staff from a participating school are
all considered team members.

49 Village Grid

The bi-directional, AC electrical network on the competition site to which each house has
an individually metered connection.

END OF SECTION
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SECTION 01 42 19

REFERENCE STANDARDS

Part 1 General
1.1 SUMMARY
A All references to codes, standards and standard specifications referred to in these

Specifications or used on drawings shall mean and intend to be the currently adopted
edition, amendment and revision of such reference standards in effect at the time of Bid
closing.

2 In the event that the most current version of a code, standard or standard specification
differs from the version indicated in these Specifications:

A Report the discrepancy to the Team immediately.

2 The most current standard will be used to establish the quality of the work or
material being referenced.

.3 Referenced standards and code requirements shall be considered minimum
requirements only. The Specifications may indicate additional requirements in excess of
those established by referenced codes and standards.

4 Applicable portions of Standards used that are not in conflict with the Competition
Documents are hereby made a part of the Specifications.
5 Modifications or exceptions to Standards shall be considered as amendments, and
unmodified portions shall remain in full effect.
.6 In cases of discrepancies between the Specifications and Standards, the requirements of
the Specification shall govern.
e In cases of discrepancies between Codes and the Specifications, the Code requirements
shall govern.
1.2 RELATED REQUIREMENTS
A Section 01 41 00 — Regulatory Requirements: Governing Building Code relating to
standards applicable to project.
1.3 STANDARDS ORGANIZATIONS
A The following list of standards organizations indicate the most common standards that

may be referenced within the technical specifications:

ANSI - American National Standards Institute

ASTM - American Society for Testing and Materials

CGA - Canadian Gas Association

CGSB - Canadian General Standards Board

CSA - Canadian Standards Association

CANL1 - National Standard of Canada (published by CGA)
CAN2 - National Standard of Canada (published by CGSB)

No obhwivek
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.8 CANB3 - National Standard of Canada (published by CSA)

9 CAN4 - National Standard of Canada (published by ULC)
.10 ULC - Underwriters Laboratories of Canada
A1 UL or ULI - Underwriters Laboratories Inc.
Name of Association Abbreviation
Acoustical Materials Association AMA
Air Movement & Control Association AMCA
Alberta Building Code ABC
Alberta Floor Covering Association AFCA
Alberta Roofing Contractors Association ARCA
American Concrete Institute ACI
American Iron & Steel Institute AISI
Atconcitoning Engineers. o e ASHRAE
American Society of Mechanical Engineers ASME
American Standards Association ASA
American Wood Preservers' Association AWPA
é;c:alts;:tural Woodwork Manufacturers Association of AWMAC
Canadian Institute of Steel Construction CIsC
Ceilings & Interior Systems Construction Association CISCA
Canadian Sheet Steel Building Institute CSSBI
Canadian Welding Bureau CwB
Construction Specifications Canada CsC
Factory Mutual FM
Heating, Refrigerating and Airconditioning
Institute of Canada HRAI
Hydronics Institute HI
Industrial Fabric Association International IFAI
Insulated Glass Manufacturers Association of Canada IGMAC
Master Painters Institute MPI
National Association of Architectural Metal Manufacturers NAAMM
International Residential Code IRC
National Fire Protection Association NFPA
National Lumber Grades Authority NLGA
Northwest Wall and Ceiling Bureau NWCB
Terrazzo, Tile & Marble Association of Canada TTMAC
Tile Council of North America TCNA
The Society for Protective Coatings SSPC
Project Manual Published: 2013/08/22
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A2

WHI - Warnock Hersey | Intertek Testing Services

2 The following limitations on marks issued by standards organizations will apply to the
standards issued by the organizations listed in Error! Reference source not found.:

A

Underwriters Laboratories Inc.: Only systems designated by “UL”, “ULys”",
“cUL”and “cULys will be acceptable for use on this project. Systems indicating
design standards other than “UL” , “ULys”, “cUL”and “cULys” will only be
considered where U.S. Department of Energy 2013 Solar Decathlon authorities
having jurisdiction have reviewed and accepted the systems.

Warnock Hersey Intertek: Only materials designated by “WH”, “WHI” “:WHIys” or
“cWHI” mark will be acceptable for use. Materials bearing stamps other than a
‘WH?”, “WHI” “cWHIys” or “cWHI” will only be considered where U.S. Department
of Energy 2013 Solar Decathlon authorities having jurisdiction have reviewed and
accepted the systems.

Teams and Team Crew members will be responsible for obtaining written
acceptance of materials and submitting them to the U.S. Department of Energy
2013 Solar Decathlon authorities having jurisdiction prior to installation.

1.4 ABBREVIATIONS

A1 Additional Technical Societies, Associations, or Standards may be referenced in these
Specifications in addition to the following abbreviations:

Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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SECTION 01 50 00

TEMPORARY FACILITIES

Part 1 General
1.1 SUMMARY
A This Section includes requirements for temporary facilities and controls, including

temporary utilities, support facilities, and security and protection facilities.

2 Support facilities include, but are not limited to, the following:
A Lifts and hoists.
2 Temporary elevator usage.
3 Temporary stairs.
4 Construction aids and miscellaneous services and facilities.

3 Security and protection facilities include, but are not limited to, the following:
A Barricades, warning signs, and lights.
2 Fire protection.

1.2 DESIGN OF TEMPORARY FACILITIES

A Design Requirements: Project Team is responsible for design and safety of temporary
facilities:
A1 Temporary facilities of such nature that engineering proficiency is required for

their design to ensure safety during construction shall be designed by a
professional engineer in the employ of the Contractor.

2 Before the temporary structure is used, the engineer responsible for the design
or their representative shall inspect the structure and issue a certificate stating
that it has been constructed according to the engineer’s design.

3 Submit certificate to Consultant as an Informational Submittal in accordance with
Section 01 00 06 — General Requirements; Submittals.

2 Temporary Facility Requirements: Provide hoists, cranes and moving equipment, and
shoring and bracing required for hoisting, lifting and moving equipment and materials
required for the project into final position within the structure and as follows:

A Notify affected Team Crew Members, Event Organizers, Contest Officials and
other governing Authorities and coordinate placement of hoisting, lifting and
moving equipment, and shoring and bracings.

2 Provide qualified personnel to operate and erect hoists, cranes and moving
equipment, and shoring and bracing.
3 Provide qualified engineer where site engineering is required to inspect and

supervise erection procedures.
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3 Notification Requirements: Prepare risk control plan and engineered lift study for any
equipment or material movements that have the potential to overload the structure,
adjacent buildings and structures, or affect occupant safety and as follows:

A Notify the Team Crew Members, Event Organizers, Contest Officials and other
governing Authorities of engineered erection procedures for hoisting, lifting and
moving equipment, and shoring and bracings.

2 Prepare risk control plan and engineered lift study before equipment and
materials requiring detailed erection procedures sufficiently in advance of when
they are scheduled to arrive on site to allow for Team Crew Members, Event
Organizers, Contest Officials and other governing Authorities review.

3 Submit risk control plan and engineered lift study to the Team Crew Members,
Event Organizers, Contest Officials and other governing Authorities as an
Informational Submittal in accordance with Section 01 00 06 — General
Requirements; Submittals.

1.3 UTILITIES AND USAGE CHARGES

A1 Cost or use charges for temporary facilities are not chargeable to Team Crew Members,
Event Organizers, Contest Officials and other governing Authorities or Solar Decathlon
Officials. Allow other entities to use temporary services and facilities without cost,
including, but not limited to, the following:

A Team Crew Members,
2 Event Organizers,
3 Contest Officials and other governing Authorities
4 Testing agencies.
5 Personnel of authorities having jurisdiction.
2 Water: Use water from as stipulated in the 2013 Solar Decathlon Rules:
3 Electricity: Use electric power as stipulated in the 2013 Solar Decathlon Rules:
4 Sanitary Facilities: Team and team Crew Members will be permitted use of assigned

sanitary facilities, Decathletes shall be responsible for maintaining assigned facilities in a
clean and tidy manner.

5 It is the intention of the Solar Decathlon Authorities having Jurisdiction to supply
temporary services where specified, however, in the event of any unforeseen occurrence,
the Solar Decathlon Authorities having Jurisdiction may discontinue such temporary
services.

.6 Supply of temporary services by the Solar Decathlon Authorities having Jurisdiction is
subject to the requirements of the 2013 Solar Decathlon Rules and Regulations.

7 Teams shall bear costs of all temporary services required for the project in excess of
those, available from existing services, supplied by the Solar Decathlon Authorities
having Jurisdiction.

1.4 SUBMITTALS

A Temporary Utility Reports: Submit reports of tests, inspections, meter readings, and
similar procedures performed on temporary utilities.
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2 Implementation and Termination Schedule: Submit a schedule indicating implementation
and termination of each temporary utility forming a part of the Construction Schedule

15 QUALITY ASSURANCE
A Obtain required certifications and permits.
1.6 PROJECT CONDITIONS
A Keep temporary services and facilities clean and neat.
2 Relocate temporary services and facilities as required by progress of the Work.
Part 2 Products
2.1 MATERIALS
A Provide new materials; undamaged and suitable for use intended.
2 Lumber and Plywood: In accordance with requirements in Section 06 10 00 — Rough
Carpentry.
3 Gypsum Board: Minimum 13 mm (%2”) thickness x 1220 mm (48”) wide by maximum

available lengths; regular type panels with tapered edges, as specified in
Section 09 21 16 — Gypsum Board Assemblies.

4 Insulation: Unfaced mineral fibre blanket, manufactured from glass, slag wool, or rock
wool; with maximum flame spread and smoke developed classification of 25/50, as
specified in Section 07 21 16 — Blanket Insulation.

5 Paint: Comply with requirements in Section 09 90 05 - Painting.
Tarpaulins: Fire resistive labelled with flame spread rating of 15 or less.
7 Water: Potable.
2.2 FIRE PROTECTION
A Provide hand carried, portable, ULC rated fire extinguishers in class and extinguishing

agent as indicated or a combination of extinguishers of NFPA recommended classes for
exposures encountered on the work site.

2 Fire extinguishers will in accordance with NFPA 10 and NFPA 241 for classification,
extinguishing agent, and size required by location and class of fire exposure.

.3 During full time of construction, while existing buildings remain occupied, maintain free
unobstructed access to all sides of existing buildings for fire department vehicles. Confirm
access with fire department.

23 EQUIPMENT

A Diesel Fuelled Equipment: Equip diesel fuelled equipment with diesel oxidation catalytic
converter and particulate filter; certified in accordance with US Environmental Agency
(EPA) Clean Air Act and meeting ambient air quality standards established by US
Occupational Health and Safety Administration (OSHA).

2 Provide equipment suitable for use intended.
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3 Provide containerized, tap dispenser, bottled water drinking water units, including paper
cup supply.

4 Provide properly configured, NEMA polarized outlets to prevent insertion of 110 V plugs
into higher voltage outlets; equipped with ground fault circuit interrupters, reset button,
and pilot light.

5 Provide power distribution system circuits, and overhead and exposed for surveillance,

wiring circuits, not exceeding 125 VAC, 20 A rating, and lighting circuits may be
non-metallic sheathed cable in accordance with the requirements of the authorities
having jurisdiction.

2.4 SHEDS AND STORAGE

A There is limited space available on site for the placement of sheds and enclosed storage
facilities. Contractor shall schedule deliveries for immediate needs only, no storage will
be allowed on site, except in the immediate area of the work.

2.5 SCAFFOLDING

A1 Provide and maintain scaffolding, ramps, ladders, swing staging, and platforms required
for Scope of Work requiring access.

Coordinate placement and notification of affected Team Crew Members.

.3 Install scaffolding only when backfill work has been completed and risk of damage to
structure is minimized.

4 Design and engineer scaffolding in accordance with authorities having jurisdiction, and
provide certifications as necessary to prove compliance. Submit certificates when
requested by the Competition Organizers

2.6 STAIRS
A Provide temporary stairs where ladders are not adequate until permanent stairs are
available.
Part 3 Execution
3.1 INSTALLATION, GENERAL
A1 Locate facilities where they will serve Project adequately and result in minimum

interference with performance of the Work. Relocate and modify facilities as required.

3.2 TEMPORARY ENCLOSURE INSTALLATION
A1 Requirements specified below are additional to and are intended to supplement
requirements pertaining to temporary enclosures specified elsewhere in the Competition
Documents.
2 Provide temporary barriers and enclosures as required to ensure that construction work

and activities continue uninterrupted and unhampered by adverse weather conditions for
duration of construction period.
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3.3 SUPPORT FACILITIES INSTALLATION
A Locate site offices, storage sheds, sanitary facilities, and other temporary construction
and support facilities for easy access.
2 Maintain support facilities until near Substantial Performance:
A Remove before Declaration for Substantial Performance.
2 Personnel remaining after Substantial Performance will be permitted to use

permanent facilities, under conditions acceptable to Owner.

3.4 DEWATERING FACILITIES AND DRAINS

A Provide temporary drainage and dewatering facilities to maintain Project site,
excavations, and construction free of water.

2 Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining
property, and that will endanger permanent Work or temporary facilities.

3 Provide earthen embankments and similar barriers in and around excavations and
subgrade construction, sufficient to prevent flooding by runoff of storm water from heavy
rains.

A4 Provide temporary drainage where roofing or similar waterproof deck construction is
completed and where connection and operation of permanent drainage piping system
has not been completed.

5 Remove snow and ice as required to minimize accumulations.
3.5 WASTE DISPOSAL FACILITIES
A1 Provide waste collection containers in sizes adequate to handle waste from construction
operations.
2 Containerize and clearly label hazardous, dangerous, or unsanitary waste materials

separately from other waste.
.3 Provide separate containers, clearly labelled, for each type of waste material to be
deposited, if required by authorities having jurisdiction.
3.6 SECURITY AND PROTECTION FACILITIES INSTALLATION

A Secure building against illegal entry at end of each work day. Equip exterior temporary
doors with hardware and locks.

2 Provide protection, operate temporary facilities, and conduct construction in ways and by
methods that in accordance with environmental regulations and that minimize possible
air, waterway, and subsoil contamination or pollution or other undesirable effects.

.3 Avoid using tools and equipment that produce harmful noise:
A1 Restrict use of noisemaking tools and equipment to hours that will minimize
complaints from neighbouring persons or businesses near Project site.
2 Restrict use of noisemaking tools and equipment to in accordance with local

bylaws and the authorities having jurisdiction.
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A4 Provide protection for trees, shrubs and planting beds:
A Install temporary fencing located as indicated or outside the drip line of trees to
protect vegetation from construction damage.
2 Protect tree root systems from damage, flooding, and erosion.
5 Provide barricades, warning signs, and lights in accordance with standards and code of
authorities having jurisdiction.
3.7 TEMPORARY FIRE PROTECTION
A Install and maintain temporary fire protection facilities of types needed to protect against

reasonably predictable and controllable fire losses until permanent facilities are complete
and operational. In accordance with requirements of authorities having jurisdiction and
NFPA 241 96, Standard for Safeguarding Construction, Alteration, and Demolition

Operations.

2 Provide fire extinguishers, installed on walls on mounting brackets, visible and accessible
from space being served, with sign mounted above including, but not limited to the
following:

A Site Offices: Class A stored pressure water type extinguishers.

2 Other Locations: Class ABC dry chemical extinguishers or a combination of
extinguishers of NFPA recommended classes for exposures.

3 Locate fire extinguishers where convenient and effective for their intended

purpose; provide not less than one extinguisher on each floor at or near each
usable stairwell.

Store combustible materials in containers in fire safe locations.

Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire
protection facilities, stairways, and other access routes for firefighting. Prohibit smoking in
hazardous fire exposure areas.

5 Supervise welding operations, combustion type temporary heating units, and similar
sources of fire ignition.

.6 Provide hoses for fire protection of sufficient length to reach construction areas. Hang
hoses with a warning sign stating that hoses are for fire protection purposes only and are
not to be removed. Match hose size with outlet size and equip with suitable nozzles.

3.8 OPERATION, TERMINATION, AND REMOVAL
A1 Enforce strict discipline in use of temporary facilities to minimize waste and abuse, limit

availability of temporary facilities to essential and intended uses.

2 Except for using permanent fire protection as soon as available, do not change over from
using temporary security and protection facilities to permanent facilities until Declaration
of Substantial Performance.

3.9 TERMINATION AND REMOVAL

A Remove each temporary facility when need for its service has ended, when it has been
replaced by authorized use of a permanent facility, or no later than Substantial
Performance.
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2 Clean and renovate permanent facilities used during construction period in accordance
with final cleaning requirements specified in Section 01 00 06 — General Requirements;
Housekeeping

END OF SECTION
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SECTION 05 05 00

COMMON WORK RESULTS FOR METALS

Part 1 General
1.1 SUMMARY
A This Section includes general provisions and common work results applicable to work

relating to the fabrication and erection of structural steel, steel joists, light-weight steel
framing and metal fabrications.

1.2 RELATED REQUIREMENTS

A Section 01 33 50 — Delegated Design Submittals: Submission requirements for systems
requiring professional design services or certifications by a design professional employed
by the fabricator, and who is not the Consultant.

2 Section 05 05 19 — Common Work Results for Metalwork Finishing: Priming applied to
structural steel components.

3 Section 05 12 00 — Structural Steel Framing
4 Section 05 21 00 — Steel Joist Framing
5 Section 05 41 00 - Lightweight Structural Steel Framing
.6 Section 05 50 00 — Metal Fabrications: Design of steel stairs, landings and handrails, and
other load supporting elements.
1.3 REFERENCE STANDARDS
A1 American Welding Society (AWS):
A AWS A05.1 — Specification for Carbon Steel Electrodes for Shielded Metal Arc
Welding.
2 AWSAO05.18 — Specification for Carbon Steel Electrodes and Rots for Gas
Shielded Arc Welding.
3 AWS B02.1 — Guide for Non-Destructive Examination of Welds.
4 AWS D1.1/D1.1M:2002, Structural Welding Code - Steel
2 Canadian Standards Association (CSA):
A CAN/CSA-G40.20/G40.21-04, General Requirements for Rolled or Welded
Structural Quality Steel/Structural Quality Steels.
2 CAN/CSA S16-01, Limit States Design of Steel Structures
3 CAN/CSA S136-07, North American Specification for the Design of Cold-Formed
Steel Structural Members
A4 CSA W47.1-03 (R2008), Certification of Companies for Fusion Welding of Steel
5 CSA W55.3-08, Certification of Companies for Resistance Welding of Steel and
Aluminum, Resistance Welding Qualification Code for Fabricators of Structural
Members Used in Buildings
.6 CSA W59-03, Welded Steel Construction (Metal Arc Welding)
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7 CSA W117.2-01, Safety in Welding, Cutting and Allied Processes
.8 CSA W178.1-2008, Certification of Welding Inspection Organizations
9 CSA W178.2-2008, Certification of Welding Inspectors
3 Canadian Welding Bureau (CWB Group Industry Services):

A CWB 112E, 2003-1, Welding Symbols Study Guide
2 CWB 113E, 99-1, Weld Quality and Examination Methods Study Guide

4 Canadian Institute of Steel Construction (CISC):
1 7" Edition, Code of Standard Practice, 2009
2 10™ Edition, Handbook of Steel Construction, 2010
14 DEFINITIONS
A Quality Control: Tests, inspections, procedures, and related actions during and after

execution of the Work by a third party testing agency to evaluate that completed
construction complies with requirements whose services do not include contract
enforcement activities performed by Consultant.

2 Quiality Assurance: Activities, actions, and procedures performed before and during
execution of the Work by the Team Crew Members to guard against defects and
deficiencies and ensure proposed construction complies with requirements.

A1 Delegated Design Professional Engineer: The professional engineer hired or
contracted to the fabricator or manufacturer to design specialty elements,
produce delegated design submittals and shop drawings to meet the
requirements of the Project; who is registered in the province of the Work; and
who is not the Consultant.

2 Letters of Commitment and Compliance: Documents prepared by the delegated
design professional engineer as recommended by APEGA’s Responsibilities for
Engineering Services for Building Projects.

1.5 ADMINISTRATIVE REQUIREMENTS
A Coordination: Coordinate shop priming and finishing requirements with Section 05 05 19.
2 Testing and Inspections: The Team will appoint and pay for services of testing agency to

perform testing and inspection of work of this Section:

A Coordinate with the all Team Members and Team Crew Members prior to
commencement of fabrication work so testing and inspection may be properly
scheduled and reviewed.

2 Correct, or remove and replace structural steel with defects revealed by testing
and inspection to the recommendations of the testing authority and to the
approval of authorities having jurisdiction.

3 Sequencing: Sequence steel work to account for the following:
A Supply anchorage items embedded in or attached to other construction without
delaying the Work
2 Deliver steel bearing plates and other devices as not to cause delay to the
project
3 Schedule delivery of structural steel to Project site in quantities and at times to

maintain continuity of installation
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4 Schedule delivery of steel joists to Project site in quantities and at times to
maintain continuity of installation
4 Delegated Design Requirements: Design structural steel connections required by the

Contract Documents to withstand design loadings indicated and in accordance with
requirements of the Building Code and CAN/CSA S16 to resist forces, moments, shears
and allow for movements indicated:

A Engage fabricator who utilizes registered professional engineer to prepare
calculations, shop drawings, and other structural data for steel joists and
connections not shown on drawings that comply with requirements of this
Section.

2 Retain registered professional engineer to ascertain and report fabrication and
erection of work meets specific design criteria for materials referenced by
Related Requirements.

5 Building Information Model (BIM): The Team has prepared drawings that include 3D BIM
using Revit software that may be helpful to steel fabricators using compatible 3D
Manufacturing Model (3DMM) software; arrange a meeting that will be attended by the all
Team Members, Team Crew Members and other affected personnel to coordinate
compatible information sharing requirements.

1.6 SUBMITTALS
A Provide required information in accordance with Section 01 00 06 — General
Requirements: Submittals.
2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A1 Product Data: Submit following product test reports for steel deck materials, from

qualified testing agency indicating each of following complies with requirements,
based on comprehensive testing of current products:

A1 Provide product certificates signed by steel deck manufacturers certifying
products provided comply with requirements of specifications and
Building Code.

2 Provide product data for mechanical and adhesive fasteners indicating
load ratings and methods of installation.

2 Informational Submittals: Provide the following submittals during the course of
the work:
A1 Reports: Submit written reports prepared by the testing and inspection

agency that includes the following:

Date of issue

Project title and number

Name, address, and telephone number of testing agency
Dates and locations of samples and tests or inspections
Names of individuals making tests and inspections
Description of the Work and test and inspection method
Identification of product and specification section

Complete test or inspection data

Test and inspection results and an interpretation of test results

©owNOO UM WN R
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.10 Ambient conditions at time of sample taking and testing and
inspecting

A1 Comments or professional opinion on whether tested or
inspected Work complies with the Contract Document
requirements

A2 Name and signature of laboratory inspector
13 Recommendations on re-testing and re-inspecting
3 Delegated Design Submittals: Submit Letters of Commitment and Compliance in
accordance with Section 01 33 50 — Delegated Design Submittals, and as
follows:

A At the onset of work of this section and prior to shop drawing submission,
prepare and submit a Letters of Commitment, including a summary of the
work covered by this section.

2 On completion of work of this section, prepare and submit a Letters of
Compliance, including a summary of the work covered by this section.

3 Letters referred to in Section 01 33 50 must cover all aspects of
structural steel, steel joist work and structural steel including; but not
limited to, design of connections and erection.

4 Source Quality Control Submittals: Submit following mill test reports signed by
manufacturers certifying their products comply with following requirements:

A Structural steel, including chemical and physical properties

2 Bolts, nuts, and washers, including mechanical properties and chemical
analysis

3 Direct tension indicators

A4 Headed stud shear connectors

5 Twist-off tension control bolts or other alternative design bolts

1.7 QUALITY ASSURANCE
A Regulatory Requirements: Provide design, materials and fabrication in accordance with

AWS Welding requirements, CAN/CSA S16, CAN/CSA S136, and CWB certification
requirements including, but not limited to, the following:

A Fabricator certified by CWB to CSA W47.1, Division 1 or 2.1.
2 Fabricator only subcontract or sublet work of fabrication or installation to another
CWB certified company.
.3 Installer CWB certified where they are directly engaged by the Team to same
requirements as fabricator.
2 Qualifications: Provide proof of qualifications when requested by Consultant:
A1 Fabricator: Use fabricator experienced in fabricating structural steel similar to that

indicated for this Project and with record of successful in service performance,
and sufficient production capacity to fabricate structural steel without delaying the
Work.

2 Installers: Use installers; if different than fabricator, experienced with structural
steel work similar in material, design, and extent to that indicated for this Project;
with record of successful in service performance; using welders certified by CWB
for classification of work being performed; and having same certifications as
required by CSA and CWB for fabricator.
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3 Delegated Design: Delegated design performed by professional engineer,
registered in the province of the Work and experienced in providing engineering
services for the work specified, and as required by Authority Having Jurisdiction.

3 Certifications: Provide proof of the following during the course of the Work:

A Welding Certificates: Comply with applicable CWB standards for classification of
work being performed including, but not limited to, following:

A Welding inspection: to CSA W178.

2 Resistance welding: to CSA W55.3.
3 Fusion welding: to CSA W59.
2 Failure of fabricator and installer to maintain CSA and CWB requirements for

certification will result in having their certification withdrawn in accordance with
the contract that they sign with CSA and CWB, and considered as being in
breach of Contract for the Work of the Project leading to decertification.

A4 Quality Management: Team Crew Members assigned to such task shall provide
inspections, testing and reports during the course of the work confirming that the work of
steel fabrication and erection is conducted in accordance with the Competition
Documents and Engineered Shop Drawings (Delegated Design); the frequency of testing
and inspection by the inspection and testing agency may be adjusted in consultation with
the Team, Team members and Team Crew Members where the steel Team Crew
Members own Quality Management Plan demonstrates its effectiveness during the
course of the project

1.8 DELIVERY, STORAGE, AND HANDLING

A Storage and Handling Requirements: Store materials to permit easy access for
inspection and identification; keep steel members off ground by using pallets, platforms,
or other supports; protect steel members and packaged materials from erosion and
deterioration, and as follows:

A1 Store fasteners in a protected place
2 Clean and re-lubricate bolts and nuts that become dry or rusty before using
.3 Do not store materials on structure in manner that might cause distortion or
damage to members or supporting structures
A4 Repair or replace damaged materials or structures as directed
Part 2 Products
21 NOT USED.
Part 3 Execution
3.1 EXAMINATION
A Report any discrepancy and potential problem areas to Team Project Manager or other
Team Member assigned to such duties for direction before commencing fabrication or
erection.
2 Do not proceed with erection until unsatisfactory conditions have been corrected.
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3.2
A
2
3.3
A
3.4
A
3

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep
structural steel secure, plumb, and in alignment against temporary construction loads and
loads equal in intensity to design loads.

Verify that site safety measures are in place and personal protection equipment is worn in
accordance with the following:

A Occupational Health and Safety Act — Alberta for the Construction Site located in
Calgary and,
2 Occupation Safety and Health Administration — Regulations governing workplace

safety and wellness for the State of California for assembly and disassembly of
the project at the Competition Site before starting any work of this Section at the
respective Project locations.

CONNECTION TO EXISTING WORK

Verify dimensions and condition of existing work; report any discrepancies and potential
problem areas to the Team Project Manager or, other Team Member assigned to such
duties before commencing with fabrication.

ERECTION
Erect structural steel in accordance with CAN/CSA S16 and CSA S136.
Obtain Consultant’s review before site cutting or altering any members.

Set structural steel accurately in locations and to elevations indicated on Drawings and
reviewed shop drawings.

END OF SECTION
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SECTION 05 05 19

COMMON WORK RESULTS FOR METALWORK FINISHING

Part 1 General
1.1 SUMMARY
A This Section includes requirements regarding the appearance and surface preparation for

non-exposed and exposed structural Steel priming, and finishing of the following metal
items and assemblies:

A Structural steel framing

2 Metal fabrications

3 Ornamental metal fabrications
1.2 RELATED REQUIREMENTS

A Section 05 05 00 — Common Work Results for Metals

2 Section 05 05 13 — Shop Applied Coatings: Shop applied coatings for metal fabrications.

3 Section 05 12 00 — Structural Steel Framing: Priming and finishing steel framing.

4 Section 05 50 00 — Miscellaneous Metal Fabrications: Loose steel bearing plates and
miscellaneous steel framing and assemblies.

5 Section 09 91 05 — Painting: Surface preparation and priming requirements, relating to
exposed elements requiring finish painting.

1.3 DEFINITIONS

A1 Non-Exposed Standard Structural Steel: Structural steel that is concealed in final
construction; that is not subject to weathering or aggressive conditions; and that does not
require special coatings to prevent corrosion.

2 Exposed Standard Structural Steel: Structural steel that is exposed to view or concealed
in final construction and is subject to weathering or aggressive conditions that require
additional protection to prevent corrosion and loss of sectional area.

1.4 REFERENCE STANDARDS
A1 American Society for Testing and Materials (ASTM):
A1 ASTM A123/A123M-12, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products
2 ASTM A153/A153M-05, Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware
3 ASTM A780-01 (2006), Standard Practice for Repair of Damaged and Uncoated
Areas of Hot-Dip Galvanized Coatings
4 ASTM D4417-03, Standard Test Methods for Field Measurement of Surface
Profile of Blast Cleaned Steel
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2 Canadian General Standards Board (CGSB):

A CAN/CGSB 1.40-97, Anticorrosive Structural Steel Alkyd Primer

2 CAN/CGSB-1.181, Single Component Organic Zinc Rich Primer

3 CAN/CGSB 85.10-99, Protective Coatings for Metals
3 Canadian Standards Association (CSA):

A CSA W47.1-92 (R1998), Certification of Companies for Welding of Steel

Structures
2 CSA W48-01, Filler Metals and Allied Materials for Metal Arc Welding

3 CSA W55.3-1965 (R1998), Resistance Welding Qualification Code for
Fabricators of Structural Members Used in Buildings

4 CSA W59-M1989 (R1998), Welded Steel Construction (Metal Arc Welding)
5 CSA W178.2-1996, Certification of Welding Inspectors

A4 Canadian Welding Bureau (CWB Group Industry Services):
A1 CWB 113E, 94-1, Weld Quality and Examination Methods Study Guide
5 Canadian Institute of Steel Construction (CISC):
A1 CISC/CPMA Standard 2-75, A Quick-drying Primer For Use On Structural Steel
2 CISC Code of Standard Practice 7™ Edition, 2009
.6 The Society for Protective Coatings (SSPC)/National Association of Corrosion
Engineers (NACE International):
A Coating Materials Guidelines
2 Surface Preparation Guidelines:
A1 SSPC-SP 1, Solvent Cleaning
2 SSPC-SP2, Hand Tool Cleaning
.3 SSPC-SP3, Power Tool Cleaning
4 SSPC-SP5/NACE No.1, White Metal Blast Cleaning
5 SSPC-SP6/NACE No. 3, Commercial Blast Cleaning
.6 SSPC-SP10/NACE No.2, Near White Metal Blast Cleaning
3 Application, Inspection and Quality Control Guidelines
1 SSPC-QP 2, Standard Procedure for the Qualification of Painting
Contractors (Field Removal of Hazardous Coatings from Complex
Structures)
2 SSPC-QP 3, Standard Procedure for Evaluating Qualifications of Shop
Painting Applicators
.3 SSPC-QP 5, Standard Procedure for Evaluating the Qualifications of
Coating and Lining Inspection Companies
v Master Painter’s Institute (MPI):
A Architectural Painting Specification Manual
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.8 The National Association of Architectural Metal Manufacturers (NAAMM):

A AMP 505-88, Applied Coatings

2 AMP 550-89, Metal Product Outline

3 AMP 555-92, Code of Standard Practice for Architectural Metal Industry,

including Miscellaneous Iron
15 ADMINISTRATIVE REQUIREMENTS

A Coordination: Coordinate coating requirements with affected Division 05 Sections with

requirements specified for Section 09 91 05; establish responsibilities, pre-coating
requirements and site finishing requirements.

A The use of bulk shop primers and temporary coatings for all exterior and interior
exposed structural steel work will not be permitted unless it forms a part of a
painting system specified in Section 09 91 05.

2 Where non-complying primers are used, this section of work shall completely
remove deficient primer from surfaces, and prepare and prime surfaces in
accordance with the requirements of Section 09 91 05 for painted steel work at
no additional cost to the Project.

.3 Coordinate compatible shop primer for exposed structural steel with Section 09

91 05 as follows:

A This section will be responsible for surface preparation and application of
compatible primer systems.

2 Metal fabricators will be responsible for applying primer to match shop
applied materials at site welds, immediately after completion of welds.

.3 Section 09 91 05 will perform minor site touch-up and repair to priming
system, and apply finish coats of paint.

4 This method of finishing has been specified to minimize primer and finish

coating incompatibility, and to satisfy primer “open-time” limits for proper
application of finish coats.

5 The primers specified are intended to form a part of a total system and
shall be compatible with and be produced by the same manufacturer as
the finish coats.

1.6 SUBMITTALS
A1 Provide requested information in accordance with Section 01 00 06 — General
Requirements.
2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A1 Product Data: Submit product data for each type of coating products and primers
indicating:
A Submit components and application procedures of the paint system as a

single coordinated submittal and indicate compatibility and maximum
recoat times for each product.

2 Identify required surface preparation, primer, intermediate coat (if
applicable) and finish coat.
3 Coordinate submittal information with finish coat specified in

Section 09 91 05.
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2 Shop Drawings: Submit shop drawings detailing fabrication of exposed and non
exposed structural steel components, as follows:

A Include details that clearly identify requirements listed in for Fabrication
and Erection; provide connections for exposed Structural Steel
consistent with concepts shown on the architectural and structural
drawings.

2 Indicate welds by standard CWB symbols, distinguishing between shop
and site welds, and show size, length and type of each weld; identify
grinding, finish and profile of welds as defined in this Section.

3 Indicate type, size, finish and length of bolts, distinguishing between
shop and site bolts; identify high strength bolted slip critical, direct
tensioned shear/bearing connections.

A4 Clearly indicate which surfaces or edges are exposed and class of
surface preparation.
5 Indicate special tolerances and erection requirements as noted on the

drawings or defined herein.

17 QUALITY ASSURANCE
A Qualifications: Provide proof of qualifications when requested by Consultant:

A Fabricator: In addition to qualifications specified in Section 05 05 00, engage a
firm experienced in fabricating exposed structural steel similar to that indicated
for this Project with a record of successful in-service performance, as well as
sufficient production capacity to fabricate exposed structural steel without
delaying the Work.

2 Erector: In addition to qualifications listed in Section 05 05 00, engage an
experienced erector who has completed exposed structural steel work similar in
material, design, and extent to that indicted for this Project and with a record of
successful in-service performance.

1.8 DELIVERY, STORAGE, AND HANDLING
A1 Delivery and Acceptance Requirements: Use special care in handling to prevent twisting
or warping of exposed structural steel members:

A1 Erect pre-painted finish pieces using padded slings or other methods to protect
them from damage arising from handling including, but not limited to, the
following:

2 Provide padding as required to protect while rigging and aligning member’s
frames.

3 Weld tabs for temporary bracing and safety cabling only at points concealed from

view in the completed structure or where approved by the Consultant during the
pre-installation meeting.

A4 Submit methods of removing temporary erection devices and finishing, and
refinishing pre-painted pieces for review and acceptance by the Consultant prior
to erection.

2 Storage and Handling Requirements: Store materials to permit easy access for review

and identification; store steel members off ground by using pallets, platforms, or other
supports; protect steel members and packaged materials from erosion and deterioration.
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Part 2 Products
21 METAL MATERIALS
A Coordinate requirements of this Section with related requirements of referenced

Division 5 — Metals technical specification sections.

2.2 NON-EXPOSED STANDARD STRUCTURAL STEEL
A Clean and prepare structural steel surfaces in accordance environmental exposure class
as follows:
A Zone 0: Leave uncoated
2 Clean and prepare exposed structural steel surfaces in accordance with coating

manufacturer’s recommended profile and surface specification requirements; where they
are more stringent than the minimumes listed in this Section, and for the following
environmental exposure classes:

A Zone 0: Leave uncoated
2 Zone 1B: Shop prime using CISC/CPMA 2-75 over minimum SSPC-SP7 ready
for site applied double finish coat of alkyd based enamel specified in Section 09
91 05
.3 Do not prime exposed structural steel surfaces in the following conditions:
A1 Surfaces that are embedded in concrete or mortar; prime partially embedded

members to a depth of 50 mm only

2 Surfaces that will be site welded
.3 Surfaces that will be high strength bolted with slip critical connections
A4 Surfaces that will receive sprayed applied fire resistant material
5 Galvanized surfaces
A4 Apply primer under cover, on dry surfaces only and when surface and air temperatures

are at and rising, or above manufacturer’'s recommended minimum application
temperature; and maintain temperature until primer is thoroughly cured.

5 Apply primer immediately after surface cleaning and priming in accordance with
manufacturer's instructions and dry film thickness recommendations using methods as
required to achieve full coverage of the following:

A Joints, corners, edges, and exposed surfaces
2 Corners, crevices, bolts, welds, and sharp edges
3 Apply second coat of shop primer to surfaces that will be inaccessible after

assembly or erection; change colour of second coat.

.6 Refer to Section 09 91 05 for coating and application requirements for application of site
applied finishing systems.
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2.3 SHOP FINISHING; EXPOSED STRUCTURAL STEEL

A Clean and prepare exposed structural steel surfaces in accordance with coating
manufacturer’s recommended profile and surface specification requirements; where they
are more stringent than the minimumes listed in this Section.

2 Primer for Bare Steel: As required by MPI Coating System that will be specified in
Section 09 91 05, and as follows:
A Surface preparation: Minimum SSPC-SP6 as required by Paint Finish System
specified in Section 09 91 05.
2 MPI 107 Water Based Rust Inhibitive Primer for use in MPI EXT 5.1M and
INT 5.1B Water Based Light Industrial Coatings.
A Composition: Acrylic
2 Colour: Grey.
.3 MPI E Range: E3 to E2 qualifying for GPS
.3 Acceptable Materials:
A Cloverdale EcoLogic Rustex Primer 703 Series
2 PPG WB Industrial Primer 215 Series
3 Sherwin Williams DTM Acrylic Primer B66W1 Series
.3 Primer for Galvanized Steel: As required by MPI Coating System specified in
Section 09 91 05 and as follows:
A Surface preparation: Minimum SSPC-SP3 as required by Paint Finish System
specified in Section 09 91 05.
2.4 GALVANIZING
A Hot Dip Galvanized Finish: Hot dip galvanize in accordance with ASTM A123/A123M to

locations indicated; 600 g/m? minimum zinc coating; galvanize components after
assembly where size permits.

2.5 SHOP COATINGS

A1 Zinc Rich Paint: Single component organic zinc anticorrosive primer in accordance with
CAN/CGSB-1.181 and as follows:

A1 Clean metal to SSPC SP3- Power Tool Cleaning at a minimum and where
required, provide SP6-Commercial Blast Cleaning in accordance with surface
preparation requirements and environmental exposure limitations listed in
CAN/CGSB-1.181

2 Apply two (2) coats zinc rich paint to all surfaces exposed after assembly to
manufacturer’s minimum dry film thickness.
.3 Apply coating immediately after cleaning
2 Isolation Coating: Acid and alkali resistant asphaltic paint to CAN/CGSB-1.108.
A Apply an isolation coating to contact surfaces of following components in contact
with cementitious materials and dissimilar metals except stainless steel:
A Exterior components
2 Interior components exposed to high humidity conditions
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3 Use primer as prepared by manufacturer without thinning or adding admixtures. Paint on
dry surfaces, free from rust, scale, grease, do not paint when temperature is below 7°C.

4 Do not paint surfaces to be site welded. Prime and apply first finish coat after site welding
has been completed, immediately prior to applying final finish coat to completed
assembly.

2.6 FABRICATION OF EXPOSED STRUCTURAL STEEL

A Fabricate and assemble exposed structural steel in the shop to the greatest extent
possible in accordance with CISC requirements for Categories listed for the project and
as follows:

A Detail exposed structural steel assemblies to minimize site handling and expedite
erection.

2 Fabricate exposed structural steel with exposed surfaces smooth, square and of
surface quality consistent with the accepted sample.

3 Use special care in handling and shipping of exposed structural both before and
after shop painting.
2.7 SHOP CONNECTIONS
A Bolted Connections: Make in accordance with Section 05 05 00 and 05 12 00

A1 Provide bolt type and finish as specified in this section; align bolt heads as
indicated on shop and erection drawings.

2 Welded Connections:
A Comply with requirements specified in Section 05 05 00 and 05 12 00.
2 Make appearance and quality of welds consistent with mock-up.
.3 Assemble and weld built-up sections by methods that maintain alignment of

members without warp exceeding tolerances of this section.

Part 3 Execution
3.1 EXAMINATION
A1 Verify exposure of steel components, architectural or non-exposed, and finish assemblies
as specified.
2 Report any discrepancy and potential problem areas to Consultant for direction before

commencing finishing operations.

3.2 APPLICATION OF PRIMERS AND COATINGS
A Primer: Spray applied at fabrication shop by this Section, touch-up and recoating by
Section 09 91 05, and as follows:
A Work primer into all corners
2 Touch-up bare or worn areas on site after installation
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3 Leave surfaces unpainted as follows:
A Surfaces that are embedded in concrete or mortar; prime partially
embedded members to a depth of 50 mm only.
2 Surfaces that will be site welded.
3 Surfaces that will be high strength bolted with slip critical connections.
4 Surfaces that will receive sprayed applied fire resistant material.
3.3 INSTALLATION OF EXPOSED STRUCTURAL STEEL
A Set exposed structural steel accurately in locations and to elevations indicated in
accordance with CISC requirements for Categories listed for the project and as follows:
2 Bolted Connections: Install bolts of specified type and finish in accordance with
Section 05 12 00 and as follows:
A Bolt Head Alignment is indicated on Drawings: Orient bolt heads for each
connection as indicated on erection drawings and verify orientation on site.
2 Bolt Head Alignment is not indicated on Drawings; Orient bolt heads for each

connection to one side acceptable to the Consultant.

3 Welded Connections: Comply with CWB procedures for appearance; refer to

Section 05 05 00 and 05 12 00 for other requirements, and as follows:

A1 Assemble and weld built-up sections by methods that will maintain true alignment
of axes without warp.

2 Verify that weld sizes, fabrication sequence, and equipment used for exposed
structural steel will limit distortions to allowable tolerances.

3 Obtain Consultant’s acceptance for appearance of welds in repaired or site
modified work.

4 Make site welded profiles, quality, and finish consistent with mock-ups accepted
prior to fabrication.

5 Splice members only where indicated, or where found acceptable by the
Consultant.

.6 Obtain permission for any torch cutting or site fabrication from the Team Crew

Member assigned to oversee steel erection; finish sections thermally cut during
erection to a surface appearance consistent with the mock up.

7 Do not enlarge unfair holes in members by burning or by using drift pins; ream
holes that must be enlarged to admit bolts; replace connection plates that are
misaligned where holes cannot be aligned with acceptable final appearance.

A4 Site Quality Control: Perform testing and inspections in accordance with Section 05 05 00
to verify structural requirements for detailed bolt and weld connections.

3.4 ADJUSTING AND CLEANING

A Site Touch-Up and Repair Shop Primer and Galvanized Finishes:

A Touch-Up Painting: Cleaning and touch-up painting of site welds, bolted
connections, and abraded areas of shop paint shall completed to blend with the
adjacent surfaces in accordance with manufacturer’s instructions as specified in
Section 09 91 05.
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2 Galvanized Surfaces: Clean site welds, bolted connections, and abraded areas
and repair galvanizing in accordance with ASTM A780.

END OF SECTION
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SECTION 05 12 00

STRUCTURAL STEEL FRAMING

Part 1 General
1.1 SUMMARY
A This Section includes structural steel
1.2 RELATED REQUIREMENTS
A Section 05 05 00 — Common Work Results for Metals: Qualifications, testing and

inspection requirements for this Section [and LEED® submittal requirements].

2 Section 05 05 19 — Common Work Results for Metalwork Finishing: Quality of welds;
surface preparation and priming , and galvanizing of structural steel framing.

Section 05 21 00 — Steel Joist Framing

Section 05 50 00 — Miscellaneous Metal Fabrications: Loose steel bearing plates and
miscellaneous steel framing.

1.3 REFERENCE STANDARDS
A1 American Society for Testing and Materials (ASTM):

A1 ASTM A36/A36M-08 Standard Specification for Carbon Structural Steel

2 ASTM A108-07, Steel Bars, Carbon, Cold-Finished, Standard Quality

.3 ASTM A123/A123M-12, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

A4 ASTM A153/A153M-09 Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware

5 ASTM A307-10, Standard Specification for Carbon Steel Bolts and Studs, 60,000
PSI Tensile Strength

.6 ASTM A325-10, Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

7 ASTM A490-12 Standard Specification for Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi Minimum Tensile Strength

.8 ASTM A500/A500M-10a, Standard Specification for Cold-Formed Welded and

Seamless Carbon Steel Structural Tubing in Rounds and Shapes
.9 ASTM A563-07, Standard Specification for Carbon and Alloy Steel Nuts

.10 ASTM A780-09, Standard Practice for Repair of Damaged and Uncoated Areas
of Hot-Dip Galvanized Coatings

A1 ASTM A992/992M-06a, Standard Specification for Structural Steel Shapes

A2 ASTM F593-02(2008)el, Standard Specification for Stainless Steel Bolts, Hex
Cap Screws, and Studs

A3 ASTM F1136-04, Standard Specification for Zinc/Aluminum Corrosion Protective
Coatings for Fasteners
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14 ASTM F1852-08, Standard Specification for “Twist Off” Type Tension Control
Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength

15 ASTM F2280-08el, Standard Specification for “Twist Off” Type Tension Control
Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 150 ksi Minimum
Tensile Strength

2 Canadian Institute of Steel Construction (CISC):

A 1995, Fundamentals of Structural Shop Drafting

2 1999, CISC Code of Standard Practice

3 10™ Edition, 2010, Handbook Of Steel Construction

3 Canadian Standards Association (CSA):

A CAN/CSA G40.20-04, General Requirements for Rolled or Welded Structural
Quiality Steel

2 CAN/CSA G40.21-04, Structural Quality Steels

.3 CAN/CSA S16-01, Limit States Design of Steel Structures

A4 CAN/CSA S136-94 (R2001), Cold Formed Steel Structural Members.

5 CSA W47.1-92 (R1998), Certification of Companies for Welding of Steel
Structures

.6 CSA W48-01, Filler Metals and Allied Materials for Metal Arc Welding

7 CSA W55.3-1965 (R1998), Resistance Welding Qualification Code for
Fabricators of Structural Members Used in Buildings

.8 CSA W59-M1989 (R1998), Welded Steel Construction (Metal Arc Welding)

14 ADMINISTRATIVE REQUIREMENTS

A1 Coordination: Coordinate shop priming and finishing requirements with Section 05 05 19.
15 SUBMITTALS

A In addition to submittal items listed in Section 05 05 00, submit in accordance with

Section 01 00 06 — General Requirements.

2 Action Submittals: Provide the following submittals before starting any work of this

Section:

A1 Product Data: Provide product data for each type of product specified.

2 Shop Drawings: Provide shop drawings using CISC standard drafting practices;
detailing fabrication of structural steel components including, but not limited to,
the following:

A1 Details of cuts, connections, splices, camber, holes, and other pertinent
data

2 Indicate welds using CWB symbols, distinguishing between shop and
site welds, and show size, length, and type of each weld

3 Type, size, and length of bolts, distinguishing between shop and site

bolts; high strength bolted slip critical, direct tension, or tensioned
shear/bearing connections
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4 Shop drawings shall be signed and sealed by a professional engineer
qualified in the province of the Work, and who was responsible for their
preparation.

3 Informational Submittals: Provide the following submittals during the course of the work:

A Setting Diagrams: Provide setting diagrams, templates, instructions and
directions for installation of components supplied by this section and as
necessary for the completion of work of this Section.

2 Delegated Design Submissions: Provide delegated design in accordance with
Section 05 05 00 and as follows:
A If connection for shear only (standard connection) is required:
A Select framed beam shear connections from an industry
accepted publication such as the CISC Handbook of Steel
Construction.
2 If shear values are not indicated, select or design connections to

support reaction from maximum uniformly distributed load that
can be safely supported by beam in bending, provided no point
loads act on beam.

2 Submit sketches and design calculations in accordance with
requirements of this Section for non-standard connections.
3 Connections not detailed on the drawings shall be designed and detailed

by the fabricator for the loads indicated on the drawing or %2 of uniformly
distributed factored loads for laterally supported beams in the Handbook
of Steel Construction.

4 Loads indicated on Drawings are not factored, unless specifically
indicated otherwise.

1.6 QUALITY ASSURANCE
A Qualifications: Provide proof of qualifications when requested by Consultant:

A Delegated Design Engineer: Retain a professional engineer, registered in the
Province of the Work, to design fabrication and erection of the Work of this
Section in accordance with applicable Building Code and Contract Documents
requirements including, but not limited to, the following:

A Seal and signature to shop drawings and design submittals
2 Site review of installed components.
3 Completion of Letters or Commitment and Supervision specified in
Section 01 33 50
2 Design and Testing Requirements:
A1 Design, materials and fabrication in accordance with Section 05 05 00
2 Testing and inspections will be conducted in accordance with Section 05 05 00
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Part 2

21

2.2

© o N o ul

Products

DESIGN REQUIREMENTS

Delegated Design Engineering Responsibility: Use a qualified professional engineer
registered in the province of the Work to prepare structural analyses data for structural
steel connections.

Connections: Provide details of connections required for the project, designed by or
selected by delegated design professional engineer to withstand Load and Resistance
Factors for Limit States Design and loads indicated on Drawings and in accordance with
CSA S16.

STEEL MATERIALS

Rolled W-Sections: In accordance with CAN/CSA G40.20/G40.21, Grade 350W or ASTM
A992, Grade 50

WWEF Shapes: In accordance with CAN/CSA G40.20/G40.21, Grade 350W for W shapes
and W300 for plates and other rolled shapes

Other Rolled Sections and Plates: In accordance with CAN/CSA G40.20/G40.21,
Grade 300W

Hollow Structural Sections: In accordance with CAN/CSA G40.20/G40.21, Grade 350W,
Class C

Cold formed structural sections: In accordance with CAN/CSA S136

Welding Materials: Meeting requirements of CSA W48 and certified by CWB.
Post-Installed Anchors and Fastenings: Refer to Section 05 05 23

Embedded Anchor Rods, Setting and Bearing Assemblies: Refer to Section 05 05 31
Mechanical Fasteners: Bolts, nuts and washers as follows:

A Regular Duty Headed Bolts: Structural bolts meeting requirements of
ASTM A307 with matching nuts and washers meeting requirements of
ASTM A563, and as follows:

A Grade: A

Minimum Tensile Strength: 413.7 MPa
Style: Hex or Heavy Hex as required
Nominal Size: As indicated

Zinc Coating: Hot Dip Galvanize
Tapping: Tap after hot dip zinc coating

ol h wi

2 Heavy Duty Headed Bolts: Structural bolts meeting requirements of ASTM A325;
and with matching nuts and washers meeting requirements of ASTM A563 or
ASTM F1852, and as follows:

1 Type: 3

2 Minimum Tensile Strength: 724.0 MPa and 827.4 MPa

3 Style: Heavy hex

A4 Nominal Size: As indicated

5 Threading: Thread for full length
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.6 Zinc Coating: Hot Dip Galvanize
e Tapping: Tap after hot dip zinc coating

2.3 FABRICATION

A Fabricate and assemble structural steel in shop to greatest extent possible, and as
follows:

A Fabricate beams, columns and other members of continuous sections in
accordance with CAN/CSA S16-1; do not splice pieces unless specifically shown
on the Drawings or with authorization of consultant.

2 Provide 10 mm web stiffeners to both sides of beams over all supports unless
specifically noted as being thicker on drawings.

3 Provide additional support as required for concentrated roof loads and
suspended loads such as mechanical equipment.

A4 Provide support for steel deck to openings exceeding 17.71 in. (450 mm) in any
direction.

2 Fabricate structural steel in accordance with CAN/CSA S16 and CAN/CSA S136,

reviewed shop drawings, and as follows:

A Camber structural steel members where indicated.

2 Identify high strength structural steel and maintain markings until steel has been
erected.

3 Mark and match mark materials for site assembly.

4 Accurately mill ends of columns and other members transmitting loads in
bearing.

5 Complete structural steel assemblies, including welding of units, before starting

shop priming operations.

3 Thermal Cultting:
A Perform thermal cutting by machine to greatest extent possible.
2 Plane thermally cut edges to be welded.
A4 Shop Installed Headed Stud Shear Connectors:
1 Prepare steel surfaces as recommended by manufacturer of headed stud shear
connectors.
2 Shop Weld headed stud shear connectors to members with automatic stud
welding equipment.
.3 Steel surface receiving studs must be thoroughly clean of substances that could
reduce the weld strength.
4 Weld stud stem perpendicular to the receiving surface.
5 Holes:
A Provide holes required for securing other work to structural steel framing and for
passage of other work through steel framing members.
2 Cut, drill, or punch holes perpendicular to steel surfaces; do not flame-cut holes
or enlarge holes by burning.
3 Drill holes in bearing plates.
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4 Provide 10 mm & weep holes in tops and bottoms of all HSS columns.
5 Weld threaded nuts to framing and other specialty items as indicated to receive

other work.
24 FINISHING
A Provide shop-applied primer in accordance with Section 05 05 19.

2 Provide hot dip galvanized finish in accordance Section 05 05 19.

Part 3 Execution

3.1 EXAMINATION

A Verify elevations of concrete and masonry bearing surfaces and locations of anchorages
for compliance with requirements.

2 Report any discrepancy and potential problem areas to Consultant for direction before
commencing fabrication or erection.

.3 Do not proceed with erection until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A Provide temporary shores, guys, braces, and other supports during erection to keep
structural steel secure, plumb, and in alignment against temporary construction loads and
loads equal in intensity to design loads.

2 Remove temporary supports when permanent structural steel, connections, and bracing
are in place.
3.3 ERECTION
A Erect structural steel in accordance with CAN/CSA S16 and CSA S136.

Obtain Consultant’s acceptance before site cutting or altering any members.

.3 Repair of Coatings: Site touch-up and repair shop primer and galvanized finishes at bolts,
welds and burned or scratched surfaces using same primer as applied in shop and zinc
paint in accordance with ASTM 780.

4 Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear
connectors; use automatic end welding of headed-stud shear connectors according to
AWS D1.1 and manufacturer's written instructions.

5 Setting Structural Steel: Set structural steel accurately in locations and to elevations
indicated on Drawings and reviewed shop drawings; survey measure critical areas and
components that align with other construction.

END OF SECTION
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SECTION 05 50 00

METAL FABRICATIONS

Part 1 General
1.1 SUMMARY
A This Section includes requirements for supply and installation of non-ornamental metal

fabrications and miscellaneous metals required for installation of structural steel, decking
and joist framing, and other structural components.

1.2 RELATED REQUIREMENTS
A Section 05 05 00 — Common Work Results for Metals.
2 Section 05 05 19 — Common Work Results for Metalwork Finishing
3 Section 05 12 00 — Structural Steel Framing
A4 Section 06 10 00 — Rough Carpentry: Materials and finishing requirements for data and

voice back boards.
Section 06 20 00 — Finished Carpentry: Concealed supports for shop finished carpentry.

Section 06 40 00 — Shop Fabricated Architectural Woodwork: Concealed supports for
shop finished carpentry.

7 Section 09 21 16 — Gypsum Board Systems: Wall supports for stub walls; placement of
reinforcements for support of metal fabrications.
.8 Section 09 91 05 — Painting
1.3 REFERENCE STANDARDS
A American Society for Testing of Materials (ASTM):
A ASTM A27/A27M-05, Standard Specification for Steel Castings, Carbon, for
General Application
2 ASTM A36/A36M-05, Standard Specification for Carbon Structural Steel
3 ASTM A53/A53M-07, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-coated Welded and Seamless
A4 ASTM A123/A123M-12, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products
5 ASTM A153/A153M-05, Standard Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware
.6 ASTM A307-07b, Specification for Carbon Steel Bolts and Studs, 60,000 psi
Tensile Strength
7 ASTM A325M-07 Standard Specification for Structural Bolts, Steel, Heat Treated
830 MPa Minimum Tensile Strength [Metric]
.8 ASTM A666-03, Standard Specification for Annealed or Cold-Worked Austenitic

Stainless Steel Sheet, Strip, Plate, and Flat Bar
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9 ASTM A780-01(2006) Standard Practice for Repair of Damaged and Uncoated
Areas of Hot-Dip Galvanized Coatings

.10 ASTM A792M-06a, Specification for Steel Sheet, 55% Aluminum-Zinc Alloy
Coated by the Hot Dip Process

A1 ASTM B221-12 Standard Specification for Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and Tubes

A2 ASTM D1187-97 (2002)el, Standard Specification for Asphalt-Base Emulsions
for Use as Protective Coatings for Metal

.13 ASTM E488-96 (2003), Standard Test Methods for Strength of Anchors in
Concrete and Masonry Elements

14 ASTM F568M-07, Standard Specification for Carbon and Alloy Steel Externally
Threaded Metric Fasteners

15 ASTM F1554-07a, Standard Specification for Anchor Bolts, Steel, 36, 55,
and 105-ksi Yield Strength

2 Canadian Standards Association (CSA):
A1 CAN/CSA S16-09 Limit States Design of Steel Structures
2 CSA G30.18-09, Billet Steel Deformed Bars for Concrete Reinforcement
3 CAN/CSA-G40.20/G40.21-04, General Requirements for Rolled or Welded
Structural Quality Steel/Structural Quality Steels
4 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel
5 CSA W55.3-08, Certification of Companies for Resistance Welding of Steel and
Aluminum
.6 CSA W59-03 (R2008), Welded Steel Construction (Metal Arc Welding)
7 CSA W178.1-08, Certification of Welding Inspection Organizations
3 Canadian General Standards Board (CGSB):
A CAN/CGSB-1.40M-97, Primer, Structural Steel, Oil Alkyd Type
2 CAN/CGSB 1.181M-99, Coating, Zinc Rich, Organic, Ready Mixed
A4 The National Association of Architectural Metal Manufacturers (NAAMM):
A AMP 555-92, Code of Standard Practice for Architectural Metal Industry,
including Miscellaneous Iron
1.4 ADMINISTRATIVE REQUIREMENTS
A1 Coordination: Coordinate with for requirements affecting this Section and as follows:
A1 Exposed Structural Components: Coordinate finishing requirements for

miscellaneous metals with the category of finish indicated for architecturally
exposed structural steel listed in Section 05 05 19.

2 Priming and Galvanizing: Coordinate priming and galvanizing requirements with
Section 05 05 19 for non-architecturally finished components.
3 Architectural Finishing: Coordinate finishing requirements with paint systems

specified in Section 09 91 05; failure to apply referenced primer will result in this
section removing applied primer and recoating with specified material at no
additional cost to the Project.
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15 SUBMITTALS
A In addition to submittal items listed in Section 05 05 00, provide required information in
accordance with Section 01 00 06 — General Requirements: Submittals.
2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A Product Data: Submit product data for the following:
A Grout
2 Fasteners
3 Prefabricated components
4 Paint and coating products
1.6 QUALITY ASSURANCE
A Regulatory Requirements: Perform structural welding, use personnel and qualify

procedures in accordance with requirements listed in Section 05 05 00.

2 Qualifications: Provide proof of qualifications when requested by the Team Project
manager, Team Member or Team Crew member assigned to such duties:

A1 Fabricators: Use fabricator experienced in producing metal fabrications similar to
those required for this project and with a record of successful in-service
performance with sufficient production capacity to produce required units.

2 Personnel: Use welders qualified by Canadian Welding Bureau for classification
of work being performed that are experienced in type and extent of work required
for the project.

1.7 PROJECT CONDITIONS

A1 Site Measurements: Verify dimensions by site measurements before fabrication and
indicate measurements on shop drawings where metal fabrications are indicated to fit
walls and other construction; coordinate fabrication schedule with construction progress
to avoid delaying the Work.

2 Established Dimensions: Establish dimensions and proceed with fabricating metal
fabrications without site measurements where site measurements cannot be made
without delaying the Work; coordinate construction to ensure that actual dimensions
correspond to established dimensions; allow for trimming and fitting.

Part 2 Products
2.1 SOURCE OF SUPPLY
A1 Steel Shapes and Sections: Sizes and configurations indicated on Drawings are

conceptual and may represent materials that are not commonly available under the
referenced standards; Team members will consider substitute materials having similar
profiles or meeting different standards provided they meet or exceed the structural
requirements of the detailed materials.
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2.2 MATERIALS

A Metal Surfaces: Provide materials with smooth, flat surfaces without blemishes for metal
fabrications exposed to view in the completed Work; do not use materials with exposed
pitting, seam marks, roller marks, rolled trade names, or roughness.

2 Ferrous Metals:
A Steel Plates, Shapes, and Bars: In accordance with CAN/CSA G40.20/G40.21,
Grade 300W or ASTM A36/A36M.
2 Hollow Structural Sections: In accordance with CAN/CSA G40.20/G40.21,
Grade 350W, Class C or ASTM A500 Grade C
3 Stainless Steel Sheet, Strip, Plate, and Flat Bars: In accordance with
ASTM A666, Type 304.
4 Stainless Steel Bars and Shapes: In accordance with ASTM A276, Type 304.
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A Width of Channels: 1.16 in. (41 mm)
2 Depth of Channels: minimum 1.16 in. (41 mm) and as indicated on
drawings
3 Metal and Thickness:
A Galvanized steel in accordance with ASTM A653/A653M,

structural quality, Grade 230, with Z275 coating; 0.078 in.
(2.0 mm) nominal core metal thickness

2 Uncoated steel in accordance with ASTM A570, Grade 33; 0.067
in. (1.7 mm) nominal core metal thickness

A4 Finish:
1 Uncoated Steel: Rust inhibitive, baked on, acrylic enamel
2 Galvanized Steel: Hot-dip galvanized after fabrication
5 Acceptable Materials:
1 Powerstrut Engineering Co., Inc.
2 Unistrut Corporation
3 Non-Ferrous Metals:
A Aluminum Extrusions: In accordance with ASTM B221, alloy 6063-T6
2 Aluminum Alloy Rolled Tread Plate: In accordance with ASTM B632/B632M,
alloy 6061-T6
A4 General Fasteners: Provide Type 304 or 316 stainless steel fasteners for exterior use

and zinc plated fasteners with coating in accordance with ASTM B633, Class Fe/Zn 5,
where built into exterior walls; select fasteners for type, grade and class required and
selected from the following:

1 Bolts and Nuts:

A Bolts: Regular hexagon head bolts, ASTM A307, Grade A or
ASTM F568M, Property Class 4

2 Nuts and Washers ASTM A563/A563M hex nuts and flat washers,

Anchor Bolts: ASTM F1554, Grade 36.

Machine Screws: ASME B18.6.3/B18.6.7M.

Lag Bolts: ASME B18.2.1/B18.2.3.8M.

Wood Screws: Flat head, carbon steel, ASME B18.6.1.

Plain Washers: Round, carbon steel, ASME B18.22.1/B18.22M.

Lock Washers: Helical, spring type, carbon steel, ASME B18.21.1/B18.21.2M.

No o hwi

5 Finishes: Finish metal fabrications in accordance with NAAMM Metal Finishes Manual for
Architectural and Metal Products following recommendations for applying and
designating finish after assembly and as follows:

1 Steel and Iron Finishes:
A Galvanizing: Hot dip galvanize items as indicated in accordance with
applicable standard following:
1 Products: ASTM A123/A123M
2 Hardware ASTM A153/A153M
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2 Preparation for Shop Priming: Prepare uncoated ferrous metal surfaces
in accordance with minimum requirements indicated below for SSPC
surface preparation specifications and environmental exposure
conditions of installed metal fabrications:

1 Exteriors SSPC Zone 1B: SSPC-SP6, Commercial Blast
Cleaning
2 Interiors SSPC Zone 1A: SSPC-SP3, Power Tool Cleaning
2 Stainless Steel Finishes: Remove tool and die marks and stretch lines or blend

into finish; grind and polish surfaces to match original finish; passivate and rinse
surfaces after polishing, remove embedded foreign matter and leave surfaces
chemically clean.

3 Aluminum Finishes:
A Clear Anodized Finish:
1 Interior: Class I, Clear Anodic Finish, AA-M12C22A41, clear
coating 0.018 mm or thicker in accordance with AAMA 607.1
2 Exterior: Class Il Finish: Architectural Class II, clear
coating 0.010 mm or thicker in accordance with AAMA 611.
2 Coloured Anodized Finish:
A Colour to be selected by the Team Members from the
manufacturer’s complete range of anodized colours.
2 Interior: Class | Finish: Architectural Class I, integrally coloured

or electrolytically deposited colour coating 0.018 mm or thicker in
accordance with AAMA 611.

.3 Exterior: Class Il Finish: Architectural Class I, integrally coloured
or electrolytically deposited colour coating 0.010 mm or thicker in
accordance with AAMA 611.

4 Applied Finishes: Apply finishes to uncoated surfaces of metal fabrications,
except items with galvanized finishes and those to be embedded in concrete,
sprayed-on fireproofing, or masonry in accordance with SSPC-PA1, Paint
Application Specification No. 1 ; stripe coat corners, crevices, bolts, welds, and
sharp edges and as follows:

A Shop Primer for Ferrous Metal: Organic zinc rich primer, in accordance
with SSPC-Paint 20 compatible with topcoat and as follows:
1 Acceptable Materials:
A Carboline 621; Carboline Company
2 Aquapon Zinc-Rich Primer 97-670; PPG Industries
3 Tneme-Zinc 90-97; Tnemec Company
2 Galvanizing Repair Paint: High zinc dust content paint for regalvanizing

welds in steel, in accordance with SSPC-Paint 20, coordinate
requirements with Section 05 05 19.

3 Bituminous Paint: Cold applied asphalt mastic in accordance with SSPC-
Paint 12; except containing no asbestos fibres, or cold applied asphalt
emulsion in accordance with ASTM D1187.
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2.3 FABRICATION

A Shop Fabrication: Shear and punch metals cleanly and accurately, remove burrs; ease
exposed edges to a radius of approximately 0.039 inch (1 mm); form bent metal corners
to smallest radius possible without causing grain separation or otherwise impairing work
and as follows:

A Fabricate joints exposed to weather in a manner to exclude water, or provide
weep holes where water may accumulate
2 Fabricate assemblies exposed to exterior conditions that allow for thermal

movement resulting from ambient and surface temperatures by preventing
buckling, opening up of joints, overstressing of components, failure of
connections, and other detrimental effects.

3 Form exposed work true to line and level with accurate angles and surfaces and
straight sharp edges.

A4 Remove sharp or rough areas on exposed traffic surfaces.

2 Shop Welding: Weld corners and seams continuously and as follows:

A Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals

2 Obtain fusion without undercut or overlap

.3 Remove welding flux immediately

A4 At exposed connections, finish exposed welds and surfaces smooth and blended

S0 no roughness shows after finishing and contour of welded surface matches
that of adjacent surface

.3 Shop Assembly: Pre-assemble items in shop to greatest extent possible to minimize site
splicing and assembly and as follows:

A Form exposed connections with hairline joints, flush and smooth, using
concealed fasteners where possible.

2 Use exposed fasteners of type indicated; or if not indicated, Phillips
flat-head countersunk screws or bolts.

3 Locate joints where least conspicuous.
A4 Disassemble units only as necessary for shipping and handling limitations
5 Use connections that maintain structural value of joined pieces
.6 Clearly mark units for reassembly and coordinated installation
4 Anchorage Fabrication: Fabricate and space anchoring devices to secure metal

fabrications rigidly in place and to support required loads; provide for anchorage of type
indicated and suitable for supporting structure, and as follows:

A1 Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish
hardware, screws, and similar items.
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Part 3
3.1

1

2

3
3.2

A
3.3

A

Execution

INSTALLATION

Fastening to In-Place Construction: Provide anchorage devices and fasteners where
necessary for securing metal fabrications to in-place construction. Include threaded
fasteners for, toggle bolts, through bolts, lag bolts, wood screws, and other connectors.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation;
with edges and surfaces level, plumb, true, and free of rack; and measured from
established lines and levels and as follows:

A Provide temporary bracing or anchors in formwork for items that are to be built
into concrete, masonry, or similar construction.
2 Fit exposed connections accurately together to form hairline joints. Weld

connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact
with grout, concrete, masonry, wood, or dissimilar metals with bituminous paint applied to
a high build thickness of 1.5 to 2 mm.

ADJUSTING AND CLEANING

Galvanized Surfaces: Clean site welds, bolted connections, and abraded areas and
repair galvanizing in accordance with ASTM A780.

SCHEDULE OF COMPONENTS

The following listing of metal fabrications is provided by the Team Members for the
convenience of Team Crew Members every attempt has been made to provide a
complete list metal fabrications; however, it and is not intended to be comprehensive
listing; list of metal fabrications includes; but is not limited to, the following:

A Miscellaneous Framing and Supports: Structural steel shapes, plates, and bars
of welded construction; galvanize where located in exterior construction;
fabricated to sizes, shapes, and profiles necessary to receive adjacent
construction retained by framing and supports; cut, drill, and tap units to receive
hardware, hangers, and similar items including but not limited to the following:

A Steel framing and supports for operable partitions

2 Steel girders for supporting wood frame construction

3 Steel pipe columns for supporting wood frame construction

A4 Steel framing and supports for countertops

5 Steel framing and supports for mechanical and electrical equipment

.6 Steel framing and supports for applications where framing and supports

are not specified in other Sections
v Miscellaneous steel trim
.8 Steel floor plate, handrails and supports
END OF SECTION
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SECTION 06 10 00

ROUGH CARPENTRY

Part 1 General
1.1 SUMMARY
A This section includes requirements for supply and installation of structural dimensional

lumber framing and blocking, sheathing, plywood backing panels, floor sheathing,
subflooring and roof curb and parapet framing, cants and blocking.

1.2 RELATED REQUIREMENTS
A Section 06 17 00 — Shop Fabricated Structural Lumber
2 Section 06 20 00 — Finish Carpentry
3 Section 06 40 00 — Shop Fabricated Architectural Woodwork
A4 Section 07 21 16 — Blanket Insulation: Requirements for installation of blanket insulation

at locations that will be inaccessible to insulation work after sheathing is installed.

5 Section 07 62 00 — Sheet Metal Flashing and Trim: Requirements blocking and support
of sheet metal flashings and trims.

.6 Section 07 92 00 — Joint Sealants: Requirements for placement of solid blocking at joint
sealants located at sole plates, head plates and at intersections between interior and
exterior walls for sound rated construction.

7 Section 09 21 16 — Gypsum Board Assemblies: Requirements for wall framing and
blocking reinforcements; acoustically rated wall construction; and fire blocking for fire
rated wall construction relating to gypsum board construction.

Section 09 30 00 — Tiling
Section 09 91 05 — Painting
.10 Division 26 — Basic Electrical Materials and Methods
A1 Division 27 — Communications Horizontal Cabling: Requirements for telecommunications
and data panel boards.
1.3 DEFINITIONS

A1 Stud Framing: Vertical framing members within non-load bearing wall systems are
considered as No.3 or Stud Grade; No.3 and Stud grade framing material is not allowed
for any horizontal applications; No. 3 or Stud Grade framing materials will not be
permitted for any load bearing wall assemblies.

1.4 ADMINISTRATIVE REQUIREMENTS

A Preconstruction Meeting: Conduct a preconstruction before starting work of this Section
meeting shall be attended by Team Members and team Crew members responsible for
work of this Section to discuss the following:

A Discuss any installation methods relating to starting structural framing to review
installation techniques required to achieve specified performance values.
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A Review blocking and structural wood supporting components required for
facility fall protection requirements.
2 Do not proceed with work until meeting is complete.
15 REFERENCE STANDARDS
A American Society for Testing and Materials (ASTM):
A ASTM A123/A123M-12, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products
2 ASTM A307-10, Standard Specification for Carbon Steel Bolts and Studs, 60 000
PSI Tensile Strength
3 ASTM D5516-09, Standard Test Method for Evaluating the Flexural Properties of
Fire-Retardant Treated Softwood Plywood Exposed to Elevated Temperatures
A4 ASTM D5664-10, Standard Test Method for Evaluating the Effects of Fire-

Retardant Treatments and Elevated Temperatures on Strength Properties of
Fire-Retardant Treated Lumber

5 ASTM F1482-04 (2009)el, Standard Practice for Installation and Preparation of
Panel Type Underlayments to Receive Resilient Flooring

2 American Wood Protection Association (AWPA):
A AWPA Book of Standards, 2012
2 AWPA U1-12, Use Category System: User Specification for Treated Wood
.3 Canadian General Standards Board (CGSB):
1 CAN/CGSB 71.26-M88, Standard for Adhesives for Field-Gluing Plywood to
Lumber Framing for Floor Systems
A4 Canadian Standards Association (CSA):
A CSA B111-1974 (R2003), Wire Nails, Spikes and Staples
2 CAN/CSA 080 Series-08, Wood Preservation
3 CSA 086-09, Engineering Design in Wood
A4 CSA 0112 Series-M1977 (R2006), Wood Adhesives
5 CAN/CSA 0121-08, Douglas Fir Plywood
.6 CAN/CSA 0141-05 (R2009), Softwood Lumber
7 CAN/CSA 0151-09, Canadian Softwood Plywood
.8 CSA 0325-07, Construction Sheathing
9 CSA 0437 Series 93 (R2006) OSB and Waferboard
.10 CSA 0452 Series 94 (R2001), Design Rated OSB
5 National Lumber Grading Authority (NLGA):
A NLGA Standard Grading Rules for Canadian Lumber, 2010
.6 Underwriters Laboratories Canada (ULC):
A CAN/ULC S102-10, Method of Test for Surface Burning Characteristics of
Building Materials and Assemblies
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1.6 SUBMITTALS
A Provide required information in accordance with Section 01 00 06 — General
Requirements: Submittals.
2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A Product data: Submit manufacturer’'s product data for factory fabricated products

indicating component materials and dimensions, and include construction and
application specific details where required.

3 Informational Submittals: Provide the following submittals during the course of the work:

A Pressure Treated Materials Certificates: Submit information for wood
preservative treatment materials indicating the following:
A Composition of chemical treatment
2 Moisture content of materials treated with water based chemical

treatments

.3 Treating plant's certification of compliance with specified requirements
4 Net amount of preservative retained

2 Material Certificates: Submit certificates for machine graded [and finger joined]

dimensional lumber indicating species and grade selected for each use and
design values approved by the National Lumber Grading Association.

.3 Sheathing Material Certificates: Provide certificates from manufacturer indicating
tested performance requirements required by Alberta Fire Code and the local
Authorities Having Jurisdiction for required sheathing fire resistance rating.

1.7 QUALITY ASSURANCE

A Regulatory Requirements: Wood products used for sheathing and framing must be
legibly identified on the face or edge indicating manufacturer of material, standard to
which it was produced, grade of material including whether grade is visually graded or
machine stress rated, and exterior use where applicable in accordance with Authority
Having Jurisdiction, the Building Code and as follows:

A1 Preservative Treated Materials: Use only pressure preservative treated wood
materials that are acceptable by Authority Having Jurisdiction.
2 Fire Resistant Sheathing Materials: Sheathing products installed under adjacent

building requirements of the Alberta Fire Code are required to be manufactured
under testing requirements acceptable to the Authority Having Jurisdiction and
labeled indicating compliance with ULC S101 for 15 minute stay-in-place
requirement, ULC S102 and ASTM E84 for flame spread.

1.8 DELIVERY, STORAGE AND HANDLING

A Delivery and Acceptance Requirements: Protect materials from weather in transit and on
the jobsite
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2 Storage and Handling Requirements: Store materials using pallets or blocking 152 mm
minimum from ground covered with protective waterproof sheets allowing for air
circulation and ventilation under the covering, and as follows:

A Protect edges and corners of sheet materials from damage during handling and
storage.
2 Store preservative treated materials under cover, off the ground and protected

from moisture; prevent water runoff from materials from entering surface water
and planted areas.

3 Do not store seasoned materials under conditions that will cause moisture
content to increase.

4 Do not store NAUF products in contact with or in close proximity to other
materials that may contain urea-formaldehyde and that have potential to
contaminate NAUF products.

1.9 SITE CONDITIONS
A1 Indoor Air Quality: Provide temporary ventilation during and immediately after installation
of treated wood and engineered wood products within interior spaces.
2 Site Waste Reduction and Management: Select lumber sizes to minimize waste, reuse
scrap lumber to the greatest extent possible and as follows:
A1 Use scrap lumber for non-critical locations such as shims, bracing and blocking.
2 Do not leave any wood, shavings, sawdust, and similar components, on the

ground or buried in fill; prevent sawdust and wood shavings from entering the
storm drainage system.

3 Do not burn scraps that have been pressure treated; do not send pressure
treated lumber to recycling centres, cogeneration facilities or waste-to-energy
facilities.

A4 Do not burn waste lumber on site.

Part 2 Products
2.1 PERFORMANCE REQUIREMENTS
A1 Lumber Grades: Provide lumber products that are all sides finished (S4S) in nominal

dimensions required for the project; grade-marked by accredited agencies of the
Canadian Lumber Standards Accreditation Board and conform to Standard Grading
Rules published by the National Lumber Grades Authority.

2 Finger Jointed Lumber: Provide machine graded lumber products acceptable to Authority
Having Jurisdiction and meeting stress design requirements indicated in Building Code
and that are grade-marked by accredited agencies of the Canadian Lumber Standards
Accreditation Board and conform to Standard Grading Rules published by the National
Lumber Grades Authority.

3 Panel Grades: Provide panel products that are grade-marked by agencies recognized by
CSA 0325 and National Institute of Standards and Technology, Voluntary Product
Standard PS 2-04 Performance Standard for Wood-Based Structural-Use Panels as
modified by other listed CSA panel standards.
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2.2

4

Moisture Content: Provide lumber and panel products installed in contact with gypsum
board and similar moisture sensitive materials must have a maximum moisture content of
8% or less, tested immediately prior to installation of those products.

Volatile Organic Compound Emissions: Use adhesives in composite lumber and panel
products that have no added urea-formaldehyde and that are not volatile at normal

occupied building temperature conditions.

LUMBER MATERIALS

Structural Light Framing, Structural Joists and Planks: Provide materials meeting
CAN/CSA 0141 and NLGA Rules having maximum moisture content at time of dressing
of 19%, consisting of species group D (SPF) No. 2 Grade or Better, and having the

following minimum properties:

A Sizes: 38 mm or 89 mm wide by depth indicated on drawings.

2 Bending at extreme fibre (Fb): 11.8 MPa
3 Longitudinal shear (Fv): 1.0 MPa
4 Compression parallel to grain (Fc): 11.5 MPa
5 Compression perpendicular to grain (Fcp): 4.6 MPa
.6 Tension parallel to grain (Ft): 5.5 MPa
7 Modulus of elasticity (E/ EO5): 9500/6500

Light Framing: Provide materials meeting CAN/CSA 0141 and NLGA Rules having
maximum moisture content at time of dressing of 19%, consisting of species group D
(SPF) Construction Grade or better, and having the following minimum properties:

A Sizes: 38 mm maximum width by 89 mm maximum depth.

2 Bending at extreme fibre (Fb): 15.3MPa
3 Longitudinal shear (Fv): 1.7 MPa
4 Compression parallel to grain (Fc): 13.1 MPa
5 Compression perpendicular to grain (Fcp): 5.3 MPa
.6 Tension parallel to grain (Ft): 6.2 MPa
7 Modulus of elasticity (E/ EO5): 9000/5500 MPa

Stud Framing: Provide materials meeting CAN/CSA 0141 and NLGA Rules having
maximum moisture content at time of dressing of 19%, consisting of species group D
(SPF) Stud (No. 1) Grade or better and having the following minimum properties:

A Sizes: 38 mm or 89 mm wide by maximum 140 mm depth as noted on drawings.
2 Bending at extreme fibre (Fb): 11.8 MPa
3 Longitudinal shear (Fv): 1.0 MPa
4 Compression parallel to grain (Fc): 11.5 MPa
5 Compression perpendicular to grain (Fcp): 4.6 MPa
.6 Tension parallel to grain (Ft): 5.5 MPa
v Modulus of elasticity (E/ EO5): 9500/6500

Strapping: Provide 19 mm deep x 38 mm wide pressure preservative treated materials as

described above for Stud Framing.
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5 Miscellaneous Framing: Provide furring, blocking, nailing strips, grounds, tough bucks,
cants, curbs, fascia backing and sleepers, and other materials matching lumber used
within framed construction except that Construction Grade materials must be used as a
minimum where a lumber grade has not been indicated for framed construction and
assemblies.

2.3 PANEL MATERIALS

A Structural Shear Walls and Floor Diaphragm Panels: Provide design rated plywood
panels or oriented strand board (OSB) panels; at choice of Team Crew Member, meeting
requirements of CSA 086, thickness as indicated on drawings and as follows:

A Design Rated Plywood: Exterior Rated, Sheathing Grade square edged Douglas
Fir or Canadian Softwood plywood meeting requirements of CSA 0121 or O151.

2 Wall Sheathing: Provide plywood wall sheathing or oriented strand board having End Use
Mark W (Walls); at choice of Team Crew Member, thickness as required by span rating
and meeting requirements of CSA 0325 and as follows:

A1 Plywood: Exterior Rated, Sheathing Grade square edged Douglas Fir or
Canadian Softwood plywood meeting requirements of CSA 0121 or CSA O151.

.3 Roof Sheathing: Provide plywood roof sheathing or oriented strand board having End
Use Mark 2R Roof Sheathing with Edge Support; at choice of Team Crew Member,
thickness as required by span rating and meeting requirements of CSA 0325 and as
follows:

A Plywood: Exterior Rated, Sheathing Grade square edged, Douglas Fir or
Canadian Softwood plywood meeting requirements of CSA 0121 or CSA O151.

A4 Floor Sheathing: Provide plywood subfloor or oriented strand board having End Use Mark
2F subfloor; at choice of Team Crew Member, thickness as required by span rating and
meeting requirements of CSA 0325 and as follows:

A Plywood: Exterior Rated, Sheathing Grade tongue and groove edged Douglas Fir
or Canadian Softwood plywood meeting requirements of CSA 0121 or CSA
0151.

2.4 PRESSURE TREATED MATERIALS

A1 Exposed or Finished Materials: Use chemical formulations that do not require incising
and do not contain colourants, and that will not bleed through or otherwise adversely
affect finishes on exposed materials.

2 Grading Marks: Mark each treated item with treatment quality mark and type of treatment
as follows:

A Use marks made by certification inspection agency acceptable to NLGA and
Authority Having Jurisdiction.

2 Mark ends or back of items indicated to receive a stained or natural finish; or omit
marking and provide certificates of treatment compliance issued by certification
inspection agency.
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3 Pressure Preservative Treated Lumber: Lumber graded and stamped for preservative
retention in accordance standards listed in this Section in accordance with
CAN/CSA 080.20M and AWPA U1, and as follows:

A Species: Pine or Spruce-Pine

2 Grade: No.2 or better structural posts and lumber, pieces may be grade stamped
or shipment certified by letter of compliance.

3 Do not use material having twisted grain or structural defects affecting integrity of
lumber.

4 Use only material having radius edges; minimum 6 mm.

5 Kiln dry lumber materials to 19% moisture content or less.

A4 Pressure Preservative Treated Plywood: Treated in accordance with CAN/CSA 080.9M

using waterborne preservative to obtain minimum net retention of 4 kg/m?3 of wood; use
only plywood or laminated materials manufactured with exterior grade adhesives meeting
requirements of CSA 0121 or CSA 0151; kiln dry plywood to moisture content of 15% or
less after treatment.

5 Pressure Preservative Treatments: Use the following preservative treatments based on
usage location meeting preservative retention requirements of AWPA Usage
Classifications and Preservative Treatment Standards:

A

Waterborne Inorganic Boron (SBX): Exterior materials installed above 450 mm
from ground and continuously protected from liquid water in accordance with
AWPA C31; colour-less.

Waterborne Copper Azoles (CBA-A and CA-B): Unfinished exposed exterior
materials installed above 450 mm from ground, in locations having poor water
runoff, sill plates and other wood in contact with concrete, and for wood materials
in contact with roofing membranes; colour range green to brown depending on
actual treatment materials.

Oil Borne 3-lodo-2-Propynyl Butyl Carbamate (IPBC): Finished vertical exposed
exterior materials installed above 450 mm from ground in locations having good
water runoff; colour-less; do not use for horizontal applications or critical
structural components.

Oil Borne Pentachlorophenol: Unfinished exterior materials installed below

450 mm from ground (light oil treatment) and in contact with ground (heavy oll
treatment); colour range light brown to brown depending on oil treatment; finish
with manufacturer recommended polyurethane coating for contact surfaces such
as handrails.

Other Treatments: Treatments such as alkaline copper quaternary or copper
naphthenate, oxine copper or ammoniac copper zinc arsenate may be
acceptable to meet specific installation requirements when submitted information
is submitted to Consultant for review, before purchasing treated materials.
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.6 Site Applied Wood Preservative: Treatment manufacturer’s required preservative wood
treatment for touching up and repairing wood products, meeting requirements of
CSA 080 series of standards, compatible with pressure preservative treated materials.

4 Acceptable Materials: Provide plywood and lumber materials treated by licensed
applicators meeting project requirements using treatments from any of the following:
A Arch Lonza Wolmanized or SillBor Treatments
2 Hoover Treated Wood Preservers Inc. Micro-Guard Treatment
3 Viance Treated Wood Solutions Treatment

25 ACCESSORIES

A Nails, Brads and Staples: Steel nails meeting requirements of CSA B111, length to
penetrate connecting solid wood materials and as follows:
A Exterior Work: Hot dipped galvanized
2 Interior High Humidity Work: Hot dipped galvanized
3 Interior Work: Electroplated zinc plated or cadmium plated
A4 Pressure Treated Materials: Stainless steel

2 Rough Hardware (Bolts, Nuts and Washers): Provide fasteners of size and type required
for installation and as follows:
A Ground Contact Materials: Stainless steel
2 Exterior Work: Hot dipped galvanized
3 Interior High Humidity Work: Hot dipped galvanized
4 Interior Work: Electroplated zinc plated or cadmium plated
5 Pressure Treated Materials: Stainless steel

.3 Wood Screws: Steel screws meeting requirements of ASME B18.6.1 and as follows:
A Exterior Work: Galvanized, ceramic coated or stainless steel
2 Interior Work: Galvanized

4 Screws for Fastening to Cold Formed Metal Framing: Steel screws meeting requirements

of ASTM C 954, except with wafer heads and reamer wings, length as recommended by
screw manufacturer for material being fastened.

5 Metal Anchoring Systems, Framing Connectors and Hangers: Prefabricated hot dipped
zinc coated steel or stainless steel products tested or designed in accordance with
CSA 086.1; types and configurations as indicated on drawings and as follows:

A1 Basis-of-Design Materials: Simpson Strong-Tie Company Inc.

.6 Surface Applied Wood Preservative: Non-pressure treated, general purpose liquid
applied copper based wood preservative meeting requirements of CSA 080 P8 and P9
and as follows:

A Basis-of-Design Materials: Osmose-Pentox Inc.
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7 Adhesives: Gun grade, cartridge loaded adhesives meeting requirements of GS-36 for
Commercial Adhesive, South Coast Air Quality Management District Rule 1168 and as
follows:
A Subfloor Adhesive: Meeting requirements of CAN/CGSB 71.26 having maximum
having a maximum VOC content of 30 g/L
2 General Purpose Adhesive: Meeting requirements of CSA 0112 having
maximum VOC content of 70 g/L
.8 Sealant: Non-hardening butyl sealant as specified in Section 07 92 00.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: Verify conditions of substrates installed by other parts of the

Work are acceptable for materials specified in this Section and are in accordance with
manufacturer's written instructions.

2 Installation of products specified in this Section will denote acceptance of site conditions.
3.2 INSTALLATION
A1 Accurately frame and properly assemble rough carpentry work; securely attaching rough

carpentry work to substrate by anchoring and fastening and include required nails,
fastenings and other connectors.

2 Set rough carpentry to required levels and lines with members plumb, true to line, cut,
and fitted; fit rough carpentry to other construction; scribe and cope as needed for
accurate fit; locate furring, nailers, blocking, grounds, and similar supports as required
attaching to other construction.

3 Do not use materials with defects that impair quality of rough carpentry or pieces that are
too small to use with minimum number of joints or optimum joint arrangement.

A4 Wood Frame Construction: Space framing members at 16 in. (406 mm) or 12 in.

(305 mm) O/C maximum and as indicated on the drawings, using continuous pieces of
longest possible length and as follows:

A Fabricate wood frame construction to the requirements of the Building Code,
Part 9, except where more stringent requirements are indicated on the drawings,
Solar Decathlon building Codes and Regulations and the State of California.

Make allowance for erection stresses.

.3 Securely brace members in place to maintain plumb and true until permanently
fixed and held to structure.

A4 Minimize cutting of framing members for pipes and other penetrations by
coordinating with other parts of the Work before starting work of this Section; limit
cutting and hole drilling to limitations listed in Building Code, Part 9.
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5 Sheathing Installation: Install sheathing in accordance with Building Code, and as follows:
A Wall Sheathing: Install wall sheathing horizontally to wood framing using

minimum 2 in. (50 mm) long coated nails at 6 in. (152 mm) along edges and 12
in. (305 mm) along vertical members in the middle of the sheets; leave 0.078 in.
(2 mm) to 0.118 in. (3 mm) between sheets to allow for shrinkage of wood
framing.

2 Shear Wall Sheathing: Refer to drawings for nailing patterns and installation
details; install blocking behind all shear wall sheathing joints; adhere and nail
sheathing to wall framing.

3 Roof Sheathing: Install roof sheathing with length perpendicular to roof framing
using 2 in. (50 mm) coated nails at 6 in. (152 mm) along edges and 12 in.

(305 mm) along roof framing in the middle of the sheets and as follows:

A Nail size and pattern as required by the Building Code and the
manufacturer’s instructions and recommendations is a requirement.

2 Butt joints tightly together, support all edges of non tongue and grooved
sheathing with 1.50 x 3.50 in. (38 x 89 mm) framing, or other acceptable
method for square edge sheathing.

4 Floor Sheathing: Install subfloor sheathing with length direction of face
orientation at right angles to floor framing, offset joints parallel to the floor joists
and as follows:

A Make panels continuous over two or more supports.

2 Use continuous bead of adhesive along each floor framing member and
screw fasten at 6 in. (152 mm) along edges and 12 in. (305 mm) along
floor framing in middle of sheathing.

3 Nail size and pattern as required by the Building Code and the
manufacturer’s instructions and recommendations is a requirement.

4 Butt joints tightly together, use only tongue and grooved floor sheathing
materials to maintain edge support.

5 Support all edges of tongue and grooved plywood with 1.50 x 3.50 in.
(38 mm x 89 mm) framing where indicated for diaphragm construction.

.6 Leave a minimum 0.118 in. (3 mm) gap between subfloor sheathing
panels where panels are indicated covered with underlayment. Butt
panels into light contact for combined subfloor and underlayment
sheathing.

7 Drill holes in subfloor sheathing in ponded areas where flooding has
occurred to allow standing water to drain from floor; repair holes in
combined subfloor and underlayment sheathing prior to installation of
floor finish materials.

.6 Roof Framing, Parapets, Cant Strips and Plates: Construct wooden roof curbs around

openings in the roof for vents, ducts, and other penetrations, for parapets and edge
blocking using pressure preservative treated wood and as follows:

A Make curbs a minimum height of 6 in. (152 mm) above roof membrane; make
base of curbs same thickness as insulation.
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2 Form sloped tops to wood parapet plates and wood up-stands more than 1.50 in.
(38 mm) wide to roofs that receive metal flashings; sloped not less than 2:12.

Provide continuous wood backing for flashings.

Provide solid wood or plywood sheathing and backing to receive membrane and
metal flashings, conforming to ARCA Manual; fasten plywood sheathing securely
to walls of parapets using mechanical fasteners; nails are not acceptable.

5 Construct framing and blocking for membrane control joints in compliance with
building codes and to ARCA Manual.

7 Pressure Preservative Treated Wood: Install pressure preservative treated wood in
accordance with AWPA M4 and as follows:

A Re-treat surfaces exposed by cutting, trimming or boring with liberal brush
application of preservative before installation; allow first coating to soak into grain
before applying second coating in accordance with manufacturer’s instructions.

2 Use waterborne preservative treated wood for the following:
A1 Wood in contact with masonry or concrete
2 Wood within 17.71 in. (450 mm) of grade
.3 Wood in contact with flashings
4 Wood in contact with waterproofing membranes; confirm compatibility

with membrane manufacturer prior to application.

.3 Use oil borne preservative treated wood for the following
A Wood in contact with the ground
2 Wood in contact with freshwater
3 Landscaping

.8 Telecommunications and Data Panel Boards: Install .75 in. (19 mm) DFP G1S plywood

on all walls in telephone rooms receiving wiring and equipment; minimum 48 x 96 in.
(1220 mm x 2440 mm) panels on periphery walls over 12 in. (305 mm) wide, mounted
152 mm off of finished floor; coordinate installation and locations with division 27 and as
follows:

A1 Paint panels with two (2) coats of light coloured fire retardant paint finish; coat all
sides of panels (back, front and sides) to meet the intent of fire rated panel
requirements listed in CSA T530 and ANSI/TIA/EIA 569-B requirements.

END OF SECTION
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SECTION 06 15 33
CEDAR WOOD CARPENTRY
Part 1 GENERAL
11 SUMARY
A This Section includes requirements for supply and installation of cedar wood

Decking, interior ceilings and decorative accessories including but, not
necessarily limited to the following:

2 Cedar Decking.
3 Cedar Steps.
4 Interior Wood Plank Ceilings

1.2 RELATED REQUIREMENTS
A Section 01 00 06 — General Requirements: Submittals

2 Section 06 10 00 — Rough Carpentry: Blocking, Strapping, furring, panel material and
other miscellaneous rough carpentry required to install cedar Decking materials

3 Section 07 62 00 — Sheet Metal Flashing and Trim: Flashing, gutters, and other sheet
metal work.

4 Section 07 92 00 — Joint Sealants

1.3 REFERENCE STANDARDS
A1 American Wood Protection Association (AWPA):

A AWPA Book of Standards, 2012
2 AWPA U1-12, Use Category System: User Specification for Treated Wood
2 Canadian Standards Association (CSA):
CSA B111-1974 (R2003), Wire Nails, Spikes and Staples
CAN/CSA 080 Series-08, Wood Preservation
CSA 086-09, Engineering Design in Wood
CSA 0112 Series-M1977 (R2006), Wood Adhesives
CAN/CSA 0121-08, Douglas Fir Plywood
CAN/CSA 0141-05 (R2009), Softwood Lumber
.3 Forest Stewardship Council (FSC):

A FSC Principals and Criteria
2 Chain-of-Custody and Percentage Based Claims

4 National Lumber Grading Authority (NLGA):
A NLGA Standard Grading Rules for Canadian Lumber, 2010

o hd wiN R

5 WCLIB - West Coast Lumber Inspection Bureau
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A Standard 17 Grading Rules for West Coast Lumber, 2004

.6 Western Red Cedar Lumber Association
A Designer's Handbook
2 Specifying Western Red Cedar Decking
3 How to Install Western Red Cedar Decking
A4 Guide to Finishing Western Red Cedar

7 WWPA - Western Wood Products Association
A "Grading Rules"

14 ADMINISTRATIVE REQUIREMENTS
A Sequencing: Coordinate installation with flashings and other adjoining construction to

ensure proper sequencing.

1.5 SUBMITTALS

A1 Provide required information in accordance with Section 01 00 06 — General
Requirements: Submittals.

2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A Product Data: Submit manufacturer’s product data for each type of product

specified.

2 Samples for Initial Selection: Submit colour fans for Decking and decorative

accessories.

1.6 QUALITY ASSURANCE
A Qualifications: Provide proof of qualifications when requested by Consultant:
A Source Limitations for Decking: Obtain each type, color, texture, and pattern of
Decking, including related accessories, through one source from a single
manufacturer.
2 Manufacturer Qualifications: Manufacturer shall be a member of the Western

Red Cedar Lumber Association capable of providing all Western Red Cedar
Decking materials specified in this section.

.3 Installer Qualifications: Installer shall have five (5) years experience installing
cedar trim on the type and size of project specified by this section.

A4 Installer shall be licensed, registered or otherwise approved by the local
jurisdiction to install Cedar Decking.

2 Installation: Install products in accordance with the Western Red Cedar Lumber
Association installation guidelines; adhere to applicable building codes, as amended by
this Section.

1.7 DELIVERY, STORAGE, AND HANDLING
A Protect materials from weather in transit and on the jobsite.
2 Deliver materials for interior use only when building is enclosed, wet work is complete,

and HVAC system is operating and maintaining temperature and relative humidity at
occupancy levels during the remainder of the construction period.
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3 Inspect the materials upon delivery to assure that specified products have been received,
report all shortages, damaged materials and other deficiencies in materials occurring
from manufacturing, shipping and handling to the Team members.

4 Storage and Handling Requirements: Deliver, store, and handle Decking as follows:

A Store materials on site in a location protected from weather and contact with
damp or wet surfaces, and activities that could damage surfaces.

2 Store in a location where environmental conditions meet requirements required
for installation areas.

3 Stack lumber, plywood, and other panels; allow for air circulation within and
around stacks and under temporary coverings.

4 Do not store products in contact with or in close proximity to other materials that

may contain formaldehyde or urea-formaldehyde.

1.8 SITE CONDITIONS

A1 Ambient Conditions: Proceed with exterior Decking installation only when substrate is
completely dry and when existing and forecasted weather conditions permit Decking to
be installed in accordance with the Western Red Cedar Lumber Association’s
recommendations.

2 Proceed with Decking for interior use only when building is enclosed, wet work is
complete, and HVAC system is operating and maintaining temperature and relative
humidity at occupancy levels during the remainder of the construction period.

.3 Site Waste Reduction and Management: Select lumber sizes to minimize waste, reuse
scrap lumber to the greatest extent possible and as follows:

A1 Use scrap lumber for non-critical locations such as shims, bracing and blocking.

2 Do not leave any wood, shavings, sawdust, and similar components, on the
ground or buried in fill; prevent sawdust and wood shavings from entering the
storm drainage system.

3 Do not burn scraps that have been pressure treated; do not send pressure
treated lumber to recycling centers, cogeneration facilities or waste-to-energy
facilities.

A4 Do not burn waste lumber on site.

Part 2 Products
2.1 MANUFACTURERS
A Acceptable Materials Manufacturers: Western Red Cedar Lumber Association, which is

located at: 1501 - 700 W. Pender St. Pender Place 1, Business Bldg. ; Vancouver, BC,
Canada V6C 1GS8; Toll Free Tel: 866-778-9096; Tel: 604-684-0266; Fax: 604-687-4930;
Email: request info; Web: www.wrcla.org

2 Substitutions: Consultant will accept additional manufacturers having similar products to
Acceptable Materials listed in this Section provided they meet the performance
requirements established by the named products in this Section.

2.2 DECKING MATERIAL

A Western Red Cedar Decking: Western Red Cedar Lumber Association decking grades.
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Grade: Architectural Clear.
Grade: Custom Clear.
Grade: Architectural Knotty.
Grade: Custom Knotty.

NwiN R

2.3 ACCESSORIES

A Fasteners: Steel fasteners meeting requirements of CSA B111, length to penetrate
connecting solid wood materials and as follows:

A Stainless Steel Splitless Decking Nails
Pressure Treated Materials: Stainless steel Splitless Decking Nails

3 Hardware: Provide bolts, nuts, washers and other fasteners of size and type required for
installation and as follows:

A Stainless steel
4 Wood Screws: Steel screws meeting requirements of ASME B18.6.1 and as follows:

A Exterior Work: Stainless steel
2 Interior Work: Stainless steel

5 Screws for Fastening to Cold Formed Metal Framing: Steel screws meeting requirements
of ASTM C 954, except with wafer heads and reamer wings, length as recommended by
screw manufacturer for material being fastened.

2.4 FINISH

A1 Provide Semi-transparent Stain, colour as selected by the Consultant from the
manufacturers complete range of colours and in accordance with Section 09 91 05.

Part 3 EXECUTION
3.1 PREPARATION
A Coordinate work with related trades; scribe and cope decking for accurate fit. Allow
installation of related work to avoid cutting and patching.
2 Select decking boards of longest possible lengths. Discard boards that are warped,
twisted, bowed, crooked or otherwise defective.
A1 Clean substrates of projections and substances detrimental to application.
2 Protect adjacent finished surfaces and materials from damage by work of this
Section.
3.2 INSTALLATION
A Install decking square, plumb, and level, evenly fitted and securely fastened.
2 Space decking planks 1/8 inch (3mm) apart to allow for adequate drainage and
expansion.
3 Fasten decking using appropriate length nails for the application.
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3.3

3.4

Provide 3 inch (10d) nails to fasten decking with nominal thickness of 2 in. and 2-1/2 inch
(8d) nails to fasten decking with nominal thickness of 1-1/4 in. (31.7 mm).

Provide thin shanked nails with blunt points to prevent splitting.

Provide one nail per joist for deck boards 2 in. (50 mm) wide, two nails per joist for deck
boards 4 in. (100 mm) and wider.

Fasten deck with screws long enough to penetrate 1 inch (25 mm) into support members.
Provide 1-1/2 in. (38 mm) penetration for structural components.

Secure decking with blind fastening system following blind fastener manufacturer's
instructions.

Site Finishing: Apply finish on all sides and ends, touch up coating on new cuts, refer to
Section 09 91 05 for materials and application.

ADJUSTING AND CLEANING

As work proceeds, maintain premises free of unnecessary accumulation of tools,
equipment, surplus materials, and debris related to this work.

CLOSEOUT ACTIVITIES

Explain proper maintenance procedures to Team Project Manager, Team member or
other Team Crew member assigned to such duties at project closeout.

Visually inspect Decking, sealants, flashing for overall condition. Re-apply sealants and
coating as necessary. Adjust flashing as required.

The use of pressure washers is not recommended.

Fill and retouch nicks, chips and scratches; replace damaged items that cannot be
repaired.

Remove pencil and ink marks, remove waste and packing materials, and clean area in
accordance with Section 01 00 06 — General Requirements: Final Cleaning.

END OF SECTION
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SECTION 06 20 00
FINISH CARPENTRY
Part 1 General
1.1 SUMMARY
A This section includes requirements for supply, site fabrication and site and factory

finishing, and installation of millwork items and site manufactured finish carpentry
indicated on Drawings and as specified including; but not limited to, the following:

A Interior millwork used for standing and running trim

2 Millwork used for site fabricated and installed wood door and window frames
3 Site fabricated and installed shelving and clothes rods

4 Wood stairs and handrails

1.2 RELATED REQUIREMENTS

A1 Section 06 10 00 - Rough Carpentry: Materials and finishing requirements for data and
voice back boards.

2 Section 06 40 00 — Shop Fabricated Architectural Woodwork: Shop fabricated interior
woodwork and casework.

3 Section 08 14 00 — Wood Veneer Faced Wood Doors: Door preparation and installation
of wood doors in millwork frames provided by this Section and in hollow metal frames.

A4 Section 08 81 00 — Glass and Glazing: Glass forming a part of site installed finish
carpentry.

5 Section 09 21 16 — Gypsum Board Assemblies: Blocking and bracing required for
installing woodwork and concealed within other construction before woodwork
installation.

.6 Section 09 91 05 — Painting: Painting: Back priming of concealed surfaces before
installation of work of this Section and finishing requirements for site fabricated carpentry
items.

1.3 REFERENCE STANDARDS

A Architectural Woodwork Standards referenced in this Section form the basis of the quality
standards for materials and installation; materials standards and grading authorities
referenced in this Section and listed in the Architectural Woodwork Standard are
applicable where specifically referenced and are considered to form a part of and be
applicable to this Section.

2 Architectural Woodwork Manufacturing Association of Canada (AWMAC):
A AWMAC Architectural Woodwork Standards, 1* Edition, 2009
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1.4 ADMINISTRATIVE REQUIREMENTS

A Coordination: Coordinate sizes and locations of framing, blocking, furring, and
reinforcements provided by work that is specified in other Sections is complete before
starting work of this Section.

15 SUBMITTALS

A Provide required information in accordance with Section 01 00 06 — General
Requirements: Submittals.

2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A1 Product Data: Submit manufacturer’s descriptive literature or brochures of

specialty items not fabricated on site.

2 Samples for Initial Selection: Submit samples of wood veneer, wood solids and

finishes for each material specified for the project to determine acceptable grain
character, colour, and lay-up required for the project.

.3 Lumber and Panel Products with Applied Opaque Finish: 6 in. x 12 in. (152
mm wide x 305 mm) long lumber and 12 x 12 in. (305 mm x 305 mm) panels for
each finish system and colour.

A4 Exposed Fasteners, Hardware and Accessories: One unit for each type and
finish.

1.6 QUALITY ASSURANCE

A1 Regulatory Requirements: Provide materials that have fire test response characteristics
acceptable to the Authority Having Jurisdiction and as follows:

A1 Provide materials and products with specified fire test response characteristics
where fire retardant materials or products are indicated.

1.7 DELIVERY, STORAGE AND HANDLING

A1 Delivery and Acceptance Requirements: Deliver woodwork materials only when building
is enclosed, wet work is complete, and HVAC system is operating and maintaining
temperature and relative humidity at occupancy levels during the remainder of the
construction period,

2 Storage and Handling Requirements: Deliver, store, and handle millwork in accordance
with AWS Section 2 Care and Storage, and as follows:
A1 Store materials on site in a location protected from weather and contact with
damp or wet surfaces, and activities that could damage finished surfaces
2 Store in a location where environmental conditions meet requirements required
for installation areas
.3 Stack lumber, plywood, and other panels; allow for air circulation within and

around stacks and under temporary coverings.

1.8 SITE CONDITIONS

A Site Measurements: Verify dimensions by site measurements before fabrication and
indicate measurements on shop drawings where finish carpentry items are indicated to fit
between or around other construction; coordinate fabrication schedule with construction
progress to avoid delaying the Work.
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Part 2

21

5

Established Dimensions: Establish dimensions and proceed with fabricating finish
carpentry items without site measurements where site measurements cannot be made
without delaying the Work; coordinate construction to ensure that actual site dimensions
correspond to established dimensions; allow for trimming and fitting.

Ambient Conditions: Maintain area or room in which millwork is being installed at a
uniform temperature and humidity for 24 hours prior to, during and after installation in
accordance with AWS for relative humidity and moisture content; provide additional
lighting to maintain a minimum of 430 Ix on surfaces and areas where millwork is being
installed.

Products

MATERIALS

Use clean stock for each type of woodwork and quality grade specified in accordance
with AWS.

Furring, Blocking, Shims, and Hanging Strips: Fire retardant treated softwood and
Softwood or hardwood lumber.

Anchors: Select material, type, size, and finish required for each substrate for secure
anchorage:

A1 Provide nonferrous metal or hot-dip galvanized anchors and inserts on inside
face of exterior walls and elsewhere as required for corrosion resistance.
2 Provide toothed steel or lead expansion sleeves for drilled-in-place anchors.

Wood Mouldings: Provide interior millwork in accordance with AWS Section 6 for profiles
and configurations required for the project and as follows:

A1 Medium Density Fibreboard (MDF): Meeting ASTM D1037 and ANSI A208.2,
Premium Grade for interior use, minimum 700 kg/m3 density; formaldehyde
emissions shall be 0.30 ppm or less per 0.424m /m? of room volume ; fire
retardant treated for Class A having a flame spread rating of 0 to 25, opaque
finish in profiles indicated on Drawings for the following:

A1 Window and Door Casings
2 Base Boards
.3 Other trim as detailed on the drawings.

Panel Materials: Provide panel materials meeting requirements for moisture content and
Premium Grade in accordance with AWS Section 4, and as follows:

A Industrial Particleboard: Meeting ANSI 208.1 Grade M-2 for interior use,
minimum 720 kg/m3 density and Grade M-3, minimum 750 kg/m? particleboard
for shelves; clearly mark panels with grade mark in visible location; extruded
particleboard having loose cores with voids will not be permitted; having no
added urea formaldehyde ; and having fire resistant core treatment for ULC
Class A panels and as follows:

A Recycled content

2 Regional materials content (possible depending on source)
3 FSC materials

A4 No added urea formaldehyde contributing to 1AQc4.4
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5 Acceptable Materials:

A DuraFlake, Flakeboard

2 Vesta Particleboard, Flakeboard

3 Purekor Platinum Particleboard, Panel Source International

4 Encore SDF Sustainable Particleboard, SierraPine Ltd.
.6 Acceptable Fire Rated Materials

A Vesta Particleboard FR, Flakeboard

2 DuraFlake FR, Flakeboard

2 Medium Density Fibreboard (MDF): Meeting ASTM D1037 and ANSI A208.2,
Premium Grade for interior use, minimum 700 kg/m3 density; formaldehyde
emissions shall be 0.30 ppm or less per 0.424m /m?* of room volume ; fire
retardant treated for Class A having a flame spread rating of 0 to 25:

A Acceptable Materials:
A AllGreen MDF, CanFibre Group Ltd.
2 Medex and Medite || MDF, SierraPine Ltd.
.3 Flakeboard Premier MDF, Flakeboard.
2 Acceptable Fire Rated Materials:
1 Medford Medite MDF FR, SierraPine Ltd.
2 Vesta FR, Flakeboard
.3 DuraFlake FR, Flakeboard.
4 Premier MDF FR, Flakeboard.
.6 Decorative Laminate Finishes: Grades and applications in accordance with AWS Section
4, and as follows:
A High Pressure Decorative Laminate (HPDL): Meeting CAN3 A172 or

ANSI/NEMA LD3 composed of phenolic resin impregnated Kraft paper filler stock
for Class 1 Decorative Laminate of Grade required by woodwork quality
standard; colour through, fire rated, laminate as selected by Team Project
Manager or Team member assigned to such duties from manufacturer’s full
range and as follows:

A Self Edging Work: General Purpose Grade, HGS standard duty.
2 Liner Sheet Work: Same as for self edging work.
3 Backing Sheet Work: BKL backing material, thickness as recommended

by manufacturer to prevent warpage of surfaces, sanded on one side;
furniture finish, solid white colour

A4 Acceptable Materials: Subject to compliance with requirements,
manufacturers offering high pressure decorative laminates that may be
incorporated into the Work include, but are not limited to, the following:

1 Arborite
Formica
Lamin-Art
Nevamar
Pionite

o U hr Wi

Wilsonart
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2 Low Pressure Decorative Laminate (LPDL): minimum 1/64 inch (0.5 mm) low
pressure decorative laminate (melamine) overlay, decorative paper, and phenolic
resin impregnated kraft paper with fibre reinforcing inner layers; fire rated as
selected by Team Project Manager or Team member Assigned to such duties
from complete range of materials.

7 Sealant: 1 part silicone to CAN/CGSB-19.13, non-staining, mould and mildew resistant,
refer to Section 07 92 00; colour white.
.8 Glass: Refer to Section 08 81 00.
2.2 FABRICATION
A Fabricate millwork, standing and running trim , shelves and rods, and handrails rigid,

plumb and square, as detailed, with tight, beveled, hairline joints; sand work smooth; set
nails and screws, and fill with matching patching compounds and as follows:

A Build-in millwork as required to receive reinforcing, bracing, anchors

2 Countersink bolts and washers; fill holes with matching wood plugs

.3 Fabricate straight run millwork accurately; provide over length to allow for site
trimming to proper fit

A4 Plane sides and back, sand exposed faces, surfaces; hollow out backs 3 mm
round-off edges

5 Finish: Factory finished and Jobsite finished Coatings in accordance with

requirements of Section 5 of AWS and as indicated in Section 09 06 05

23 FINISHING
A Shop Applied Finishes: Clear and Opaque finish, refer to Section 09 91 05 for materials
and application; apply to locations as indicated on Drawings.
Part 3 Execution
3.1 EXAMINATION
A Visit site and note state of completion within various areas in which millwork is being

installed; verify that surfaces are ready to receive work of this Section and that other work
is finished and painted before being built-over or covered in any way by installed
millwork:

A1 Verify that areas in which millwork is scheduled are finished and ready to accept
work of this Section; with walls painted, ceilings finished, overhead services
completed, tested and accepted.

3.2 PREPARATION

A Confirm access is sufficient for large pieces of millwork, and that they can be transported
easily and safely to final installation location.

2 Protect adjacent finished surfaces and materials from damage by work of this Section.
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3.3 INSTALLATION
A Scribe and cut as required to fit abutting walls, and surfaces, to fit properly into recesses

and to accommodate intersecting or penetrating objects; secure materials and
components in place, rigid, plumb and square, with tight, hairline joints to locations
indicated on Drawings and in accordance with AWS, and as follows:

A Form joints to conceal shrinkage
2 Set finishing nails to receive filler
3 Countersink screws in round cleanly cut hole and plug with wood plug matching
material being secured
4 Match wood pieces end to end for consistent colour and grain appearance;
space and centre joints evenly in runs.
2 Install door and window trim in single lengths without splicing.
.3 Site Finishing: Apply clear or opaque finish, refer to Section 09 91 05 for materials and

application; apply to locations as indicated on Drawings.

3.4 CLOSEOUT ACTIVITIES
A Sand smooth, fill and retouch nicks, chips and scratches; replace damaged items that
cannot be repaired.
2 Remove pencil and ink marks, remove waste and packing materials, and clean area in

accordance with Section 01 00 06 — General Requirements: Housekeeping.

END OF SECTION
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SECTION 06 40 00
SHOP FABRICATED ARCHITECTURAL WOODWORK
Part 1 General
1.1 SUMMARY
A This section includes requirements for supply, fabrication, factory finishing and delivery to

the job site, and installation of shop fabricated casework indicated on the drawings
including, but not limited to, the following:

A Decorative laminate finished casework and cabinets

2 Hardware forming a part of casework and cabinets fabricated by this Section
3 Quartz Surfacing countertops

4 Shop finishing of casework, cabinets and countertops

1.2 RELATED REQUIREMENTS

A1 Section 06 10 00 — Rough Carpentry: Materials and finishing requirements for data and
voice back boards.

2 Section 06 20 00 — Finish Carpentry: Interior standing and running trims, flush wood
paneling, site applied interior ornamental millwork, stairs and rails, and frames and
jambs, and installation of wood doors and other interior carpentry exposed to view that is
not specified in this Section.

.3 Section 06 61 19 — Quartz Surfacing Fabrications: Quartz surface countertops, trims and
panels forming a part of casework.
4 Section 08 81 00 — Glass and Glazing: Glass forming a part of casework.

Section 09 21 16 — Gypsum Board Assemblies: Blocking and bracing required for
installing woodwork and concealed within other construction before woodwork
installation.

.6 Section 09 91 05 — Painting: Back priming of concealed surfaces before installation of
work of this Section.

7 Division 22 — Plumbing Fixtures and Trim: Preparation and finishing of cut outs for sinks
and lavatories installed in decorative laminate countertops.

.8 Division 26 — Common Work Results for Electrical: Preparation and coordination ready
for electrical cabling built into casework.
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1.3 REFERENCE STANDARDS

A Architectural Woodwork Standards referenced in this Section form the basis of the quality
standards for materials and installation; materials standards and grading authorities
referenced in this Section and listed in the Architectural Woodwork Standard are
applicable where specifically referenced and are considered to form a part of and be
applicable to this Section.

2 Architectural Woodwork Manufacturing Association of Canada (AWMAC) and
Architectural Woodwork Institute (AWI):
A AWMAC / AWI Architectural Woodwork Standards, 1* Edition, 2009
14 ADMINISTRATIVE REQUIREMENTS
A Coordination: Architectural woodwork Team Members are jointly responsible for the

following items:

A Coordinate delivery of casework components at a time when building and
storage areas are sufficiently dry so that the casework will not be damaged by
excessive changes in moisture content.

2 Coordinate sizes and locations of framing, blocking, furring, reinforcements, and
other related units of work specified in other Sections to ensure that interior
casework can be supported and installed including; but not limited to, the
following:

A1 Metal support brackets and fittings that are part of building structure
2 Plumbing, electrical fixtures and telephone equipment

15 SUBMITTALS

A1 Provide required information in accordance with Section 01 00 06 — General
Requirements; Submittals prior to fabrication; do not fabricate any work until required
submittals are reviewed and accepted by the Team Project Manager.

2 Action Submittals: Provide the following submittals before starting any work of this
Section:

A Product Data: Submit product data for each type of product indicated including,
but not limited to, the following:

2 Cabinet hardware and accessories
3 Finishing materials and processes
4 Manufactured medium density fibreboard, particleboard and plywood
5 Solid surfacing material
.3 Shop Drawings: Submit shop drawings indicating location of each item referenced to

actual site dimensions, dimensioned plans and elevations, large scale details and
thickness of materials, attachment devices, scribe strip locations, locations of exposed
fastenings and other components as applicable to the work of this Section and as follows:

A Show details full size

2 Show locations and sizes of furring, blocking, and hanging strips, including
concealed blocking and reinforcement specified in other Sections

3 Show locations and sizes of cut outs and holes for plumbing fixtures, faucets and

other items installed in casework.

Project Manual Published: 2013/08/22
U.S. D.O.E. Solar Decathlon Page 2 of 9
Shop Fabricated Architectural Woodwork 06 40 00


http://www.awmac.com/
file://CALFIL01/SHARED/Master%20Specification/Resources/Materials/06%2040%2000%20Architectural%20Woodwork/Architectural%20Woodwork%20Standards%20Edition%201%202009-10-1.pdf

et
Team Alberta | ‘
University of Calgary / Mount Royal University

BOREALIS

4 Samples for Verification: Submit two (2) samples prior to fabrication of casework
as follows; accepted samples will form the standard of acceptance for the
remainder of the work:

5 Solid Surfacing Materials: 6 in. (152 mm) square for each type, colour, pattern,
and surface finish.
.6 Exposed Cabinet Fasteners, Hardware and Accessories: One unit for each type
and finish.
1.6 PROJECT CLOSEOUT SUBMISSIONS
A Submit maintenance data for applied finishes in accordance with Section 01 00 06 —
General Requirements; Operations and Maintenance Data.
2 Submit one electronic copy of Project Record Sheet in accordance with Section 01 00 06
— General Requirements; Project Record Documents identifying the following:
A Project title and address
2 Team Project Manager and Millworker
.3 Materials and finishes used for casework and whether shop finished or site
finished and by whom
A4 Type and source of cabinet hardware and any specialty items used under
casework
1.7 QUALITY ASSURANCE
A1 Regulatory Requirements: Provide materials that have fire test response characteristics
acceptable to the Authority Having Jurisdiction and as follows:
A1 Provide materials and products with specified fire test response characteristics
where fire retardant materials or products are indicated.
2 Confirm fire test response characteristics as determined by testing for identical

products and test methods indicated by CSA, UL, ITS, or another testing and
inspecting agency acceptable to Authority Having Jurisdiction.

1.8 DELIVERY STORAGE AND HANDLING

A Delivery and Acceptance Requirements: Deliver woodwork materials only when building
is enclosed, wet work is complete, and HVAC system is operating and maintaining
temperature and relative humidity at occupancy levels during the remainder of the
construction period, as follows:

A Deliver, store, and handle casework in accordance with AWS Section 2 Care and
Storage.
2 Delivered materials that are damaged in any way or do not comply with these

specifications will be rejected by the Consultant; remove rejected materials from
job site and replace with acceptable materials.
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1.9 SITE CONDITIONS

A Site Measurements: Verify dimensions by site measurements before fabrication and
indicate measurements on Shop Drawings where casework is indicated to fit walls and
other construction; coordinate fabrication schedule with construction progress to avoid
delaying the Work; locate concealed framing, blocking, and reinforcements that support
woodwork by site measurements before being enclosed and indicate measurements on
Shop Drawings.

2 Established Dimensions: Establish dimensions and proceed with fabricating casework
without confirmed site measurements where site measurements cannot be made without
delaying the Work; coordinate with the construction to ensure that actual dimensions
correspond to established dimensions; allow for trimming and fitting.

3 Ambient Conditions: Maintain area or room in which casework is being installed at a
uniform temperature and humidity for 24 hours prior to, during and after installation in
accordance with AWS for relative humidity and moisture content; provide additional
lighting to maintain a minimum of 430 Ix on surfaces and areas where casework is being
installed.

Part 2 Products
2.1 MATERIALS
Item . Product i . -
Tag Location No. Item Description Dims. Finish Qty
i ; " " " Abstrakt
MWKO1 | Kitchen | $49826863 AK B4D AKURUM Base Cabinet 297/8" W x303/8"Hx247/8"D White 2
i : " " " Abstrakt
MWKO2 | Kitchen | S09814193 AK BO AKURUM Base Cabinet (Oven) 297/8"W x303/8" Hx243/4"D White 1
. . . " " " Abstrakt
MWKO3 | Kitchen | S09827157 AK WH AKURUM Horizontal Cabinets 303/8"Wx15"Hx127/8"D White 6
i - " " " Abstrakt
MWKO4 | Kitchen | $99826865 AK B4D AKURUM Base Cabinet 357/8" W x303/8"Hx247/8"D White 1
. . " " " Abstrakt
MWKO5 | Kitchen | $S09844543 AK B3D AKURUM Base Cabinet 247/8" W x303/8"Hx247/8"D White 1
- Kitchen 10226211 BLANKETT Hardware Pulls 15" L Aluminum 11
- Kitchen 70038504 PERFEKT Plinth Toe-Kick Trim 88" Lx4"H Foil White
- Kitchen 60069987 PERFEKT ABSTRAKT Base Cover Panel 30" W Hi Gloss White
MWBO01 | Bathroom | 798.843.71 Godmorgon/Odensvik Vanity & Sink 243/4"W x251/4"Hx191/4"D Hi Gloss White 1
MWLO1 Living S$39906737 AK WGH AKURUM Horizontal Cabinets 30"Wx15"Hx127/8"D White/Clear 6
MWDO1 | Bedroom | 244.960.10 AKURUM HI Cabinet 30" W x 80" Hx24"D White 2
MWDO02 | Bedroom 000.699.52 ABSTRAKT Door 15" W x64"Hx3/4"T Hi Gloss White 4
MWDO03 | Bedroom 000.699.47 ABSTRAKT Door 15"Wx 15" Hx3/4"T Hi Gloss White 4
MWD04 | Bedroom | 342.692.10 AKURUM Wall Top Cabinet 36" W x 15" Hx 24" D White 4
MWDO5 | Bedroom | 800.699.53 ABSTRAKT Door 18" W x 15" Hx 3/4" T Hi Gloss White | 8
-- Bedroom | 700.385.04 PERFEKT Plinth Toe-Kick Trim 88"Lx4"H Foil White 2
- Bedroom 200.699.89 PERFEKT ABSTRAKT Cover Panel 88" W Hi Gloss White 4
- Bedroom | 400.699.88 PERFEKT ABSTRAKT Cover Panel 80" W Hi Gloss White 2
- Bedroom 600.699.87 PERFEKT ABSTRAKT Base Cover Panel 30" W Hi Gloss White 2
- Bedroom Hardware Pulls Aluminum 16
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A Quartz Surfacing Countertops: Refer to Section 06 61 19.
A Adhesives:
A Decorative laminate: polyvinyl acetate or aliphatic resin in accordance

with manufacturer’'s recommendation for curing under pressure for
bonding to wood cores, water resistant type.

2 Edge banding: Thermoplastic hot melt, synthetic resin suitable for
applying thin veneer wood edge banding and film overlays.

2.2 ACCESSORIES
A Casework Hardware: Provide cabinet hardware described in this Section in quantity
required, with necessary screws, bolts, washers for complete installation.
A Fasteners:
A1 Draw Bolt Fasteners: Mitre butt joint fastener, adjustable and requiring
no special tools for installation, galvanized.
2 Non-exposed Fasteners: Fabricators choice consistent with quality level
specified.
2 Pulls:
A1 Edge Pulls: Extruded aluminum profile, 0.39 inch (10 mm) finger pull:
A Acceptable Materials:
A IKEA Canada 10229211
2 Richelieu 989880170
.3 Drawer Slides: Following list of drawer slides is provided to indicate general

conformance requirements only; notify the Consultant where drawer width, height
or intended use differs from that indicated in the general descriptions and the
requirements of the manufacturer; coordinate sample submittals before ordering
materials:

A Low Height Drawers < 6 inch (<152 mm): % (19 mm) extension, rail
mount, length to suit drawer box, 8 inch (406 mm) maximum drawer
width, 48.5 Ibs (22 kg) capacity, side mounting with positive stop and
hold-in detent features, zinc finish:

A Acceptable Materials:
A IKEA Canada
2 Accuride 2037
3 Hettich Canada
4 Hafele America Co.
2 High Height Drawers > 6 inch, < 12 inch (=152 mm, <305 mm): Full

extension, length to suit drawer box; 406 mm maximum drawer width,
99.2 Ibs (45 kg) capacity, side mounting with positive stop, self closing,
hold-in detent and silencer features, zinc finish:

A Acceptable Materials:
A IKEA Canada
2 Accuride 3834
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3 Hettich Canada LP KA5632
A4 Hafele America Co.
A4 Hinges:
A Typical Cabinet Doors: Concealed, euro-style hinge with cover caps; fully

adjustable for overlay, depth, height and closing force; opening angle of
110°; self-closing feature; nickel plated steel construction; overlay and
half overlay mounting, size and profile to suit cabinet construction:

A Acceptable Materials:
A IKEA Canada
2 Julius Blum Canada Ltd., Modul and Expando Series
3 Hettich Canada LP, Intermat Soft 9943 Series
4 Hafele America Co., H-Series

5 Miscellaneous Items:
A Coat Rod: Closets, 1.1 inch (28 mm) outside diameter x 0.11 inch
(2.8 mm) thick chrome tube complete with closed end chrome flanges
A Basis-of-Design Materials: Knape & Vogt 734/770.
2 Sealant: 1 part silicone to CAN/CGSB-19.13, non-staining, mould and mildew resistant,
colour: white and clear, refer to Section 07 92 00.
3 Hardware: Bolts, nuts, washers, screws, etc., hot dip heavy zinc-coated.
2.3 CASEWORK FABRICATION
A1 Fabricate casework in accordance with requirements of Section 10 of AWS as applicable
and as modified by this Section and Drawings.
2 Casework for Paint Finish:
A AWMAC Quality Grade Premium Locations: As indicated on Drawings.
2 Exposed Exterior Parts:
A Core: Particleboard, MDF or plywood
2 Finish:
A Paint type as indicated on Drawings
2 ABS 0.039 inch (1 mm) thick with ultra high gloss acrylic overlay
3 Exposed Interior Parts:
A1 Core: Particleboard, MDF or plywood
2 Finish:
A Paint type as indicated on Drawings
2 ABS 1 mm thick with ultra high gloss acrylic overlay
4 Semi-Exposed Parts:
A Core: Particleboard, MDF or plywood
2 Finish: Paint type as indicated on Drawings
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5 Concealed Parts:
A Core: Same as Semi-Exposed Parts
2 Finish: Paint type as indicated on Drawings
.6 Edge Banding for Shelves: Finished on all four (4) edges and as follows:
A PVC Banding for HPDL and LPDL Finished Surfaces: 0.118 inch (3 mm)

PVC banding with exposed edges and corners machine profiled to 0.118
inch (3 mm) radius; colour to match with surface finish

7 Edge Banding for Doors, Drawers and False Fronts: Finished on all four (4)
edges and as follows:
A ABS Banding for HPDL and LPDL Finished Surfaces: 0.118 inch (3 mm)

ABS banding with exposed edges and corners machine profiled to 0.118
inch (3 mm) radius; colour to match with surface finish

.8 Edge Banding Adhesive: Thermoplastic hot melt, synthetic resin suitable for
applying edge banding and film overlays.

9 Fabricate doors and drawer fronts using flush overlay; fabricate drawers in
accordance with AWS requirements for Grade indicated.

.3 Quartz Solid Surface Countertops: Install Quartz solid surface countertops using skilled
personnel specializing in the type of work indicated; cut quartz accurately to conform to
shape and dimensions required with exposed surfaces true:

A1 Perform cutting and drilling not provided by supplier.

2 Do not use impact or hammer drills; use only diamond drill bits.

.3 Carefully cut and fit edges and grind to a perfect fit in a manner that does not
impair strength or appearance.

4 Machine polish exposed edges; do not use waxes, sealers or coatings.

5 Patching or other forms of concealment to cover defects in material or

workmanship will not be permitted.

A4 Construct casework using minimum core thickness for materials listed in this section;
adjust thickness of shelves to allow for uniformly distributed loading of 90 kg with a
concentrated load of 50.7 Ibs (23 kg) and length for maximum of L/140 deflection in full

use:
A1 Assemble casework with flush butt hairline corners and joints; make cut outs for
services on site during installation
2 Carefully fit, cope or mitre joints and glue with no end wood visible on finished
surfaces.
3 Make blocking, framing, web frames from solid lumber
4 Cut 1 inch (25 mm) @ finger pulls in sliding doors and insert pre-manufactured
recessed pulls
5 Cut and adapt casework to receive hardware; install finishing hardware and
fittings in shop, except that fittings that may be susceptible to damage during
shipping and installation may be installed after casework is installed on site
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5 Glue, dowel, mortise, lock joint or dado casework; do not use staples; nailing and screws
are acceptable; do not surface nail or screw through countertops:

1 Set nail heads in finished surfaces; countersink screws and bolts; fill holes with
edge grain wood plugs to match colour and grain.

.6 Remove dust from routed or cut edges before gluing hardwood edges to particleboard
and plywood cores; clamp liquid glued adhered edges until set is achieved; apply
pressure to hot melt glued adhered edges until component has cooled to set point; lap

joints.
Part 3 Execution
3.1 EXAMINATION
A Visit site and note state of completion within various areas in which casework is being

installed; verify that surfaces are ready to receive work of this Section and that other work
is finished and painted before being built-over or covered in any way by installed
casework:

A Verify that areas in which casework is scheduled are finished and ready to
accept work of this Section; with walls painted, ceilings finished, overhead
services completed, tested and accepted.

2 Starting work will be considered as acceptance of conditions.

3.2 PREPARATION

A1 Confirm access is sufficient for large pieces of casework, and that they can be
transported easily and safely to final installation location.

Protect adjacent finished surfaces and materials from damage by work of this Section.

3 Back prime casework immediately after delivery to site.
3.3 INSTALLATION
A Install casework plumb, level and true to locations indicated on Drawings and in

accordance with AWS.

2 Anchor to floor, walls or ceiling using fastening devices and hardware consistent with
materials being fastened into and quality of finish, and as follows:

Do not use wood plugs

Do not use plastic plugs for ceilings or walls

Provide wall cleats fastened to wall blocking as required

Shim level and square in relation to adjoining surfaces

Scribe accurately to adjacent work

Provide allowance for finish flooring installation to base by related sections of
work

ol h wiN

3 Scribe neatly and accurately to smooth snug fit with adjoining surfaces and materials to
align work properly; mitre corners accurately.

4 Perform cutting, fitting, repairing in woodwork as required by other trades where their
Work is connected to or part of this Work.

Project Manual Published: 2013/08/22
U.S. D.O.E. Solar Decathlon Page 8 of 9
Shop Fabricated Architectural Woodwork 06 40 00



et
Team Alberta | ‘
University of Calgary / Mount Royal University

BOREALIS

5 Cut out openings for mechanical and electrical fittings and fixtures; coordinate and
cooperate with mechanical and electrical work and obtain required templates, cutting
locations and dimensions.

.6 Apply neat bead of sealant between plumbing fixtures countertops and adjoining walls
and casework; seal edges of cut out core material before fixtures installed with moisture
resistant compound.

7 Install stone surface countertops to casework units; coordinate schedule and delivery
requirements to meet the construction schedule.
A Mitre corners and changes of direction
2 Make fixing devices inconspicuous and of same colour as angles
3 Apply screws flush without dimpling supports
4 Fill space between wall and supports with preformed PVC tape of adequate

thickness to prevent light leakage where walls are not plumb
Provide tee supports at locations where coves change direction

.6 Cut to size so that they do not fall out of supports and align so that they read in
one continuous pattern along their length.

[

3.4 CLOSEOUT ACTIVITIES

A Deficient Work: Replace, rework or refinish work that does not meet AWS requirements
as directed by Team Project Manager.

2 Adjusting: Adjust hardware and operating parts during and after installation to provide
smooth and proper operation of casework components.

.3 Cleaning: Clean casework, cabinets, countertops, shelves and fixtures, and remove
marks, scratches or marring on exposed and semi-exposed surfaces after work of this
Section is complete and prior to Completion of the project.

END OF SECTION
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SECTION 06 61 19

QUARTZ SURFACING FABRICATIONS

Part 1 General
1.1 SUMMARY
A Work of this Section includes fabrication of, but not limited to, the following:
A Countertops
1.2 RELATED REQUIREMENTS
A1 Section 05 50 00 — Metal Fabrications: Countertop supports.
2 Section 06 10 00 — Rough Carpentry: Plywood underlayment.
3 Section 06 20 00 — Finish Carpentry
A4 Section 06 40 00 — Architectural Woodwork
5 Section 07 92 00 — Joint Sealants
.6 Section 09 30 00 — Tiling
7 Section 10 28 13 - Toilet Accessories.
.8 D_ivision 22 — Plumbing: Coordination with plumbing fixtures, supply lines and waste
pipes.
1.3 REFERENCE STANDARDS
A1 American National Standards Institute (ANSI):
A1 ANSI A137.1 2008, American National Standards Specifications for Ceramic Tile
2 ANSI Z2124.6-1997, Stain Resistance
2 NSF International/American National Standards Institute (ANSI):
A1 NSF/ANSI 51-2005, Food Equipment Materials
.3 American Society for Testing and Materials (ASTM):
A1 ASTM C97-96e1l, Absorption and Bulk Specific Gravity of Dimension Stone.
2 ASTM C99-08, Modulus of Rupture of Dimension Stone.
.3 ASTM C170-06, Compressive Strength of Dimension Stone.
4 ASTM C501-84 (2002), Relative Resistance to Wear of Unglazed Ceramic Tile
by Taber Abrasion.
5 ASTM C482-02, Bond Strength of Ceramic Tile to Portland Cement.
.6 ASTM C484-99, Thermal Shock Resistance of Grazed Ceramic Tile.
v ASTM C531-95, Linear Shrinkage and Coefficient of Thermal Expansion of
Chemical -Resistant Mortars, Grouts, Monolithic Surfacing and Polymer
Concrete.
.8 ASTM C648-98, Breaking Strength of Ceramic Tile.
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9 ASTM C1026-87 (2002), Resistance of Ceramic Tile to Freeze Thaw Cycling.
.10 ASTM EB84-09, Surface Burning Characteristics of Building Materials.
A1 ASTM E662-09, Specific Optical Density of Smoke Generated by Solid Materials.

1.4 SUBMITTALS

A Provide required information in accordance with Section 01 00 06 — General
Requirements: Submittals.

2 Submit shop drawings indicating dimensions, component sizes, fabrication details,
attachment provisions and coordination requirements with adjacent work.

3 Submit manufacturer’s standard product data indicating product description, fabrication
information and compliance with specified performance requirements.

4 Submit coordination drawings indicating layout of plumbing and electrical work, steel
reinforcing, recessed and built-in items and wall blocking information; indicate the
following:

A Project specific information, drawn accurately to scale.

2 Do not base coordination drawings on reproductions of the contract documents
or standard printed data.

.3 Indicate dimensions shown on the contract drawings and make specific note of
dimensions that appear to be in conflict with submitted equipment and minimum
clearance requirements.

A4 Interference locations and sketches indicating proposed resolution; minor
dimension changes and difficult installations will not be considered changes to
the contract.

15 PROJECT CLOSEOUT SUBMISSIONS
A1 Provide operations and maintenance information in accordance with Section 01 00 06 —
General Requirements: Operations and Maintenance Data.
2 Submit manufacturer's care and maintenance data, including repair and cleaning
instructions.
1.6 QUALITY ASSURANCE
A Fabricator and installer shall have a minimum of three years experience in fabrication and
installation of quartz surfacing materials and have training and certification from the
manufacturer.
1.7 DELIVERY, STORAGE AND HANDLING
A1 Deliver components to project when areas are ready for installation.
2 Store components indoors in heated conditions similar to the area of installation until

ready for installation.

3 Handle materials to prevent damage to finished surfaces; provide protective coverings to
prevent physical damage or staining following installation until just prior to Substantial
Performance for the Project.
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1.8 WARRANTY

A Provide manufacturer's standard 1 year warranty against defects in materials and
workmanship; including material and labour to repair or replace defective materials.

Part 2 Products
2.1 MANUFACTURERS
A Basis-of-Design products are named in this Section; additional manufacturers offering

similar setting systems may be incorporated into the work provided they meet the
performance and aesthetic requirements established by the named products.

2.2 MATERIALS

A Homogeneous mixture containing 93% pure quartz with additions of high performance
polyester resin, pigments and special effects. Manufacturer is licensed to utilize
Bretonstone™ technology and equipment used to compact and polish mixture, and
having the following nominal properties:

A Thickness: 1-9/16 inch (30 mm)

2 Identification: Material shall be labeled with manufacturer’s identifying mark.
3 Color: Pure White
A4 Finish: Polished
5 Exposed Edges and Corners:
A Countertops profile: Eased
.6 Performance Requirements:
A1 Moisture Absorption: typical results 0.02%; ASTM C97
2 Modulus of Rupture: typical results 6,800 psi; ASTM C99
.3 Compressive Strength: typical results 24,750 psi; ASTM C170
A4 Abrasion Resistance: typical results 223; ASTM C501
5 Bond Strength: typical results 205 psi; ASTM C482
.6 Thermal Shock: passes 5 cycles: ASTM 484
7 Coefficient of Thermal Expansion: typical results 1.2x107 inch/°F; ASTM
Ch31
.8 Breaking Strength of Tile: typical results 3,661 Ibf; ASTM C648
9 Resistance to Freeze Thaw Cycling: unaffected 15 cycles; ASTM C1026
.10 Coefficient of Friction Pull Method: .75 avg. dry / .55 avg. wet; ANSI
A137.1
A1 Surface Burning Characteristics: typical results 17; ASTM E84
12 Smoke Density: flaming 196, non-flaming 69; ASTM E662
13 Stain Resistance: Unaffected; ANSI Z124.6
7 Food Zone Use: Pass Rating in accordance with NSF 51 Sanitation
requirements.
.8 Pattern and Colour: As indicated on Drawings
9 Basis-of-Design Material: Caesarstone Quartz Surfaces
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2.3 ACCESSORIES
A Mounting Adhesive: Provide structural grade 50 year’ silicone or epoxy adhesive.
A Acceptable silicone manufactures:
A Dow Corning.
2 Acceptable epoxy manufactures:
A Akemi North America.
2 Tenax USA.
2 Quartz Surface Adhesive:
A Provide epoxy or polyester adhesive of a type recommended by manufacturer for
application and conditions of use.
2 Acceptable manufacturers:
A Akemi North America.
2 Tenax USA.
3 Adhesive which will be visible in finished work shall be tinted to match quartz
Surface.
3 Joint Sealant:
A1 Clear sealant of type recommended by manufacturer for application and use.
2 Provide anti-bacterial type in toilet, bath and food preparation areas.
.3 Acceptable manufacturers:
A Dow Corning.
4 Solvent: Denatured alcohol for cleaning quartz surfacing to assure adhesion of adhesives

and sealants.
5 Cleaning Agents: Mild soap and water.
Sink Mounting Hardware: Manufacturer’s recommended clips, inserts and fasteners for
attachment of under mount sinks.
2.4 FABRICATION

A Fabricate units to maximum size capable of being safely transported and handled to
place of final installation in accordance with shop drawing and manufacturer’s written
instructions using a fabricator certified by the manufacturer.

2 Fabricate and machine shapes to profiles indicated on Drawings; obtain all dimensions
affecting fabrication and installation from job site before starting fabrication.

.3 Layout surface to minimize joints and avoid L-shaped pieces of quartz surfacing. Layout
and fabricate with ‘hairline’ joints.

4 Cut and polish with water cooled powered tools.

Cut, drill and shape fabrications as required to receive plumbing fittings and services, and
built-in accessories.

.6 Where edges of cut-outs will be exposed in finished work; polish edges.

7 Finish edges and surfaces true, level and even with inconspicuous joints between having
no voids formed using manufacture’s standard joint adhesive and reinforcing strips.
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.10

Part 3

3.1

3.2

Make cut outs with 10 mm radius corners to prevent stress cracking.
Fabrication assemblies with tolerances as follows:

A Variation in component size: +0.118 inch 9 (+ 3 mm).
2 Location of openings: +0.118 inch (+ 3 mm) from indicated location.

Provide anchorage to receive Work of other Sections scheduled and detailed to be
installed.

Execution

INSTALLATION

Install components plumb and level, in accordance with shop drawings and
manufacturers written installation requirements.

Form field joints using manufacturer's recommended adhesive, with joints inconspicuous
in finished work.

Adhere under mount sinks to countertops using manufacturer's recommended adhesive
and mounting hardware.

Install backsplashes and end splashes as indicated on Drawings; adhere to countertops
using manufacturer's standard colour matched silicone sealant.

Coordinate plumbing connections with Division 22.

PROTECTION AND CLEANING

Keep components and hands clean during installation; remove adhesives, sealants and
other stains as work progresses; keep components clean until Substantial Performance
for the Project.

Clean exposed surfaces with denatured alcohol.

Protect installed fabrications with non-staining sheet coverings.

Repair or replace damaged work that cannot be repaired to match installed work at no
additional cost to the Project.

END OF SECTION
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SECTION 07 05 10

COMMON WORK RESULTS FOR AIR BARRIER
AND VAPOR RETARDER SYSTEMS

Part 1 General
1.1 SUMMARY
A This section includes administrative and procedural requirements for constructing an

airtight Building Envelope that controls infiltration and exfiltration of air using a combined
air and vapor retarder membrane system and separate air barrier and vapor retarder
systems in accordance with the Building Code.

2 Airtight components of the building include non-moisture permeable membranes , and
moisture permeable sheets as specified in Related Sections, and as indicated on the
Drawings.

3 Successful installation of the Building Envelope is dependent on, but is not limited, to the
following:

A1 Coordination between the various contributors to the Building Envelope installing,
joining to, modifying, or otherwise affecting the installed Building Envelope.
2 Scheduling and sequencing of the Work.
4 Verify that the intent of constructing the Building Envelope with regards to controlling air

leakage into or out of conditioned spaces is achieved using training and follow-up
procedures of Team Members and Team Crew Members involved with installation of
Building Envelope materials including, but not limited to, the following characteristics:

A1 The importance of continuity of air barrier and vapor retarder system components
with all joints and penetrations sealed.
2 The concept that air barrier and vapor retarder system components must be

structurally supported to withstand positive and negative air pressures applied to
the Building Envelope.

3 Installation of air barrier and vapor retarder system components must have
physical connection between:
A Wallls to windows and doors.
2 Different wall systems.
3 Wall and roof transitions
4 Wall and roof over conditioned space.
5 Walls, floor and roof across construction, control and expansion joints.
.6 Walls, floors and roof to utility, pipe and duct penetrations.
4 Make penetrations to air barrier and vapor retarder systems airtight.
1.2 RELATED REQUIREMENTS
A Section 01 00 06 — General Requirements
2 Section 07 25 19 — Foamed-In-Place Air and Vapor Barrier
Project Manual Published: 2013/08/22
U.S. D.O.E. Solar Decathlon Page 1 of 5

Common Work Results for Air Barrier and Vapor Retarder Systems 07 0510



et
Team Alberta | ‘
University of Calgary / Mount Royal University

BOREALIS

Section 07 53 00 — Elastomeric Membrane Roofing
Section 07 92 00 — Joint Sealants
Section 09 21 16 — Gypsum Board Assemblies

1.3 REFERENCE STANDARDS
A American Society for Testing and Materials (ASTM):
A ASTM E96/E96M-05, Standard Test Methods for Water Vapor Transmission of
Materials
2 ASTM E779-03, Standard Test Method for Determining Air Leakage Rate by Fan
Pressurization
3 ASTM E1677-05, Standard Specification for an Air Retarder (AR) Material or
System for Low-Rise Framed Building Walls
4 ASTM E2178-11, Standard Test Method for Air Permeance of Building Materials
2 Canadian General Standards Board (CGSB):
A1 CAN/CGSB-149.10-M86, Determination of the Airtightness of Building Envelopes
by the Fan Depressurization Method
2 CAN/CGSB 149.15-96, Determination of the Overall Envelope Airtightness of

Buildings by the Fan Pressurization Method using the Building's Air Handling
Systems, and amendments.

1.4 DEFINITIONS

A Building Envelope: Building Envelope includes the airtight and moisture resistant
components including joints, junctures and transitions between materials, Products, and
assemblies forming the building enclosure.

2 Vapor Retarder: Vapor retarders form an integral part of the building enclosure and must
be maintained intact and continuous on the interior (warm) side of all insulated
assemblies; comprised of moisture vapor impermeable membranes that are maintained
in tight physical contact to the building enclosure insulation; sealed tight to all openings
and penetrations and to all other elements of the Building Envelope.

3 Air Barrier: Air barriers are comprised of physically strong and reliable materials
designed to resist air movement into or out of the Building Envelope and resist a
minimum air pressure difference of 0.29 Ibs/inz (2.0 kPa) without tearing, rupturing or
breaking away from its fastening; may form a part of a combined air and vapor retarder
material, or may form as separate air barrier system as specified.

A4 Manufacturers’ use different methods of describing the rate at which water vapor will
pass through their vapor retarder materials. The three most common terms are as
follows:

5 Water Vapor Permeability: Time rate of water vapor transmission through unit area of

flat material of unit thickness induced by unit vapor pressure difference between two
specific surfaces, under specified temperature and humidity condition; arithmetic product
of permeance and thickness that provides the property of a material.
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.6 Water Vapor Permeance: Time rate of water vapor transmission through unit area of flat
material or construction induced by unit vapor pressure difference between two specific
surfaces, under specified temperature and humidity conditions; permeance indicates the
performance of the material and is not a property of a material.

e Water Vapor Transmission Rate: Steady water vapor flow in unit time through unit area
of a body, normal to specific parallel surfaces, under specific conditions of temperature
and humidity at each surface.

.8 Metric units will be used to assess the performance of any given vapor retarder material,
the following conversions will be used to asses manufacturers’ product information.

15 PERFORMANCE REQUIREMENTS

A This Section describes coordination required between the various contributors to the
successful installation of the Building Envelope including any customized fabrication and
installation procedures that may be required; this section does not cover specification
requirements for Products listed in Related Sections.

2 Common performance requirements required to maintain continuity of the Building
Envelope include, but are not limited to, the following:

A1 Correct installation of Products at joints and transitions to provide airtight
assemblies.

2 Specific quality control requirements for individual construction activities are
specified in the sections of the specifications; verify that each contributor to the
Building Envelope is adequately and satisfactorily performing the quality
assurance documentation, tests and procedures required by each Related
Section.

3 Specified inspections, tests, and related actions performed by the Competition
Document Requirements or Team Members Requirements do not replace the
Team Crew Member's quality assurance procedures required to facilitate
compliance with specified requirements.

A4 Products used for air barrier and vapor retarder systems forming the Building
Envelope shall be in accordance with the Building Code.

1.6 QUALITY ASSURANCE

A Coordinate work contributing to or affecting construction of the Building Envelope, and
sequence of construction required to attain continuity of air barrier and vapor retarder
system joints, junctures and transitions between materials and assemblies of materials
and Products.

2 Use labour trained and experienced in the installation of Building Envelope Products; use
materials that are compatible with each other in the final construction and that will form a
continuous air barrier and vapor retarder system.

3 Provide quality assurance procedures, testing and verification required to install Building
Envelope as follows:

A Team Crew Member’s quality assurance program as a part of the Contract Price.

2 Organize pre-construction meetings between the contributors to the Building
Envelope to determine extent, responsibility and sequence of installation of
airtight joints, junctures, and transitions between materials, Products and
assemblies installed by the contributors to the Building Envelope.
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3 Perform spot checks to verify that materials, Products and assemblies installed
by the contributors to the Building Envelope.

1.7 QUALITY CONTROL

A The Team may, at their sole discretion, pay for inspection and testing services performed
by an independent agency to verify compliance with specified requirements specified in
accordance with Section 07 08 15.

2 Inspection agency will provide qualified personnel to perform required inspections and
tests as required by Section 07 08 15.

Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 INSTALLATION
A1 Conform to the requirements of this Section to maintain and protect continuity and

integrity of the Building Envelope.

2 Install air barriers and vapor retarders in full contact with substrate in accordance with
manufacturer’s instructions using recommended fasteners, primers or adhesives required
for a complete system.

3 Maintain continuity of Building Envelope across expansion and control joints whether
indicated and designed or not.

A4 Leave sufficient transition flaps of air barrier and vapor retarder materials to allow
subsequent contributors to the Building Envelope to complete junctions; temporarily
fasten and protect transition flaps from weather, wind and damage from construction so
that junctions can be completed without having to repair transition flaps and so that
transition can form an airtight and vapor retardant seal.

5 Refer to referenced related sections for specific requirements and any site testing.
3.2 TEAM’S SITE TESTING AND INSPECTION ACTIVITIES
A1 The Team may, at their sole discretion, hire a testing and inspection agency to provide

Occasional observation and inspection during installation of the air barrier and vapor
retarder systems in accordance with Section 07 08 15.

2 Team Members and Team Crew Members will cooperate with agencies performing the
required inspections, tests, and similar services; notify inspection agency in advance of
required testing in accordance with Section 07 08 15; auxiliary services as required by
testing agency will include, but are not necessarily limited to, the following:

A Access to the Work.
2 Incidental labour and facilities necessary to facilitate inspections and tests.
3 Adequate quantities of representative samples of materials that require testing or
assist the agency in taking samples.
4 Deliver samples to testing laboratories, when requested.
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5 Security and protection of samples and test equipment at the Project Site.
.6 Coordinate the sequence of activities to accommodate required inspection
services with a minimum of delay.
7 Coordinate activities to avoid removing and replacing construction to
accommodate inspections and tests.
.8 Team Project Manager is responsible for scheduling times for inspections, tests,

taking samples, and similar activities.

REPAIR AND PROTECTION

Repair damaged construction and restore substrates and finishes when inspection,
testing, sample taking and similar services have been completed in accordance with
Section 01 00 06 — General Requirements; Cutting and patching; repair immediately after
testing and sampling is completed to prevent damage to assemblies resulting from
moisture diffusion or air leakage.

Protect construction exposed during quality control activities and repaired construction
from weather and sources of moisture that are deleterious to the tested assemblies.

Take all necessary precautions to prevent puncturing, tearing, weakening or damaging
the Building Envelope membranes during construction; repair any damage to the building
envelope products, materials, components, systems and assemblies.

Protect vapor retarder membranes from cold in final building construction.

END OF SECTION
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SECTION 07 05 80.01

COMMON WORK RESULTS FOR
FIRE RATED SEPARATIONS AND ASSEMBLIES

Part 1 General
11 RELATED REQUIREMENTS
A Section 01 00 06 — General Requirements; Submittal Procedures

Section 06 10 00 — Rough Carpentry: Fire retardant treated lumber and panels.

3 Section 07 84 00 — Firestopping and Smokeseals: Openings through fire resistive
assemblies, top-of-wall and building perimeter joints, and mechanical and electrical
penetrations.

A4 Section 09 21 16 — Gypsum Board Assemblies: Materials used in fire rated assemblies.
Division 21 — Fire Suppression: Fire suppression systems.

Division 23 — Heating, Ventilating and Air Conditioning: Fire rated dampers and detection

systems.
7 Other sections making reference to fire resistance or separation ratings.
1.2 DESIGN REQUIREMENTS
A1 Conform to listed requirements to maintain the continuity of fire separations whether or

not shown on the drawings.
Do not support non-combustible construction on or from combustible construction.

.3 Firestop all openings and joints in fire rated construction with non-combustible material
specified in Section 07 84 00 where a fire separation or assembly is required to be of
non-combustible construction and terminates at the exterior wall, the underside of floor,
ceiling, or roof structure and at floors.

A4 Do not use combustible members, fastenings, and similar items to anchor fixtures to fire
separations.

5 Firestop openings for non-combustible pipes and ducts to prevent the passage of smoke
and flame; Team Crew member responsible for firestopping will install firestopping where
their work passes through a fire separation, plug the opening with ULC labelled and
approved firestopping sealant, insulation or other material approved by local Authorities
Having Jurisdiction to maintain the integrity of the fire separations.

.6 Do not pierce fire separations with electrical or similar service outlets except in
accordance with the Building Code.

7 Existing fire separations must be maintained as such, and any cutting must be sealed to
retain the separation's assembly rating.

.8 Refer to technical sections for specific requirements for sealing penetrations and joints of
smoke and fire separations.
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1.3 FIRE TEST RESPONSE CHARACTERISTICS

A Provide materials and construction identical to those tested in assembly indicated
according to CAN/ULC S101 for assemblies or materials having fire resistance ratings, as
verified by an independent testing and inspecting agency acceptable to Authorities
Having Jurisdiction for fire resistance ratings of specific assemblies indicated on
drawings:

2 Provide label and proof of acceptance for fire resistance rated assemblies and materials
as indicated by design designations from ULC List of Equipment and Materials or
Warnock Hersey-Intertek Directory of Listed Products. Where no design designation is
provided, use only time assigned to materials listed in the Building Code.

3 Fire resistance rated assemblies and materials will only be accepted from an organization
recognized by the Authority Having Jurisdiction as being capable of conducting testing
and providing labelling for materials, assemblies and systems that include, but are not
limited to, the following organizations:

A1 Underwriters Laboratories of Canada (ULC).
2 Underwriters Laboratories Inc. (UL).
.3 Intertek-Warnock Hersey (I/WH) ETL Semko.
A4 Acceptance of UL or WHI labels are subject to the following conditions:
A1 Fire resistance rated assemblies and materials bearing an Underwriter’s
Laboratories Inc. (UL) or Intertek-Warnock Hersey (I/WH) label will be
acceptable for use on this project provided that the label indicates
acceptance under Underwriters Laboratories of Canada (ULC) and
having either a cUL, cULys, cl/WH or ¢I/WHys marking.
2 Materials that only have a UL, ULys, I/WH or I/WHs marking will not be
acceptable.
5 Examples of acceptable marks from Recognized Testing Authorities:
“ﬂERTE,r
( = )
C I'Isc,%'”‘ﬁusc
nock wet®
END OF SECTION
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SECTION 07 21 16

BLANKET INSULATION

Part 1 General
1.1 SUMMARY
A This Section includes requirements for supply and installation of fibrous blanket insulation

for installation in wall stud spaces, ceiling spaces and concealed spaces as a part of a
thermal component of the building envelope.

1.2 RELATED REQUIREMENTS
A Section 01 00 06 — General Requirements
2 Section 06 10 00 — Rough Carpentry: Coordinate requirements for installation between

wood wall studs and concealed spaces.
Section 07 25 13 — Air and Vapor Barriers
Section 07 25 19 — Foamed-in-Place Air and Vapor Barriers

Section 09 21 16 — Gypsum Board Assemblies: Coordinate installation of thermal
insulation in framed assemblies.

1.3 REFERENCE STANDARDS
A1 American Society for Testing and Materials (ASTM):
A1 ASTM C1320-05 (2009)el, Standard Practice for Installation of Mineral Fiber
Batt and Blanket Thermal Insulation for Light Frame Construction
2 Underwriters Laboratories Canada (ULC):
A CAN/ULC S102-07, Standard Method of Test for Surface Burning Characteristics
of Building Materials and Assemblies
2 CAN/ULC S114-05, Standard Method of Test for Determination of Non-
Combustibility in Building Materials
3 CAN/ULC S129-06, Standard Method of Test for Smoulder Resistance of
Insulation (Basket Method)
4 CAN/ULC S702-97, Standard for Thermal Insulation Mineral Fibre for Buildings
1.4 SUBMITTALS
A1 Provide required information in accordance with Section 01 00 06 — General

Requirements: Submittals.

1.5 QUALITY ASSURANCE

A Regulatory Requirements: Provide materials that meet requirements for CAN/ULC S102
for flame spread rating of 25 or less; CAN/ULC S114 for non-combustibility; and
CAN/ULC S129 for smoulder resistance when using materials in fire resistant rated
construction.
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1.6 DELIVERY, STORAGE, AND HANDLING
A Storage and Handling Requirements: Protect insulation materials from physical damage
and from deterioration by moisture and soiling; store undercover and protect from wetting
or moisture.
Part 2 Products
21 MANUFACTURERS
A Acceptable Material Manufacturers: Subject to compliance with requirements specified in

this Section, manufacturers offering products that may be incorporated into the Work
include; but are not limited to, the following:

A Roxul Inc.

2 Additional material manufacturers offering similar products may be incorporated into the
work of this Section provided they meet the performance requirements established by the
named products on this Section.

2.2 MATERIALS

A1 Mineral Fibre Insulation: Unfaced, preformed mineral slag batt insulation in accordance
with CAN/ULC S702, Type 1; having a nominal RSI of 0.67/25 mm; rated non-
combustible in accordance with CAN/ULC S114 and having a flame spread rating of 5 or
less in accordance with CAN/ULC S102; density 32 kg/m3; square edges, thickness as
required to meet design insulation values indicated on drawings or as required to fill
insulated spaces where not indicated, and as follows:

A Acceptable Materials:
A Roxul Inc., Roxul Plus
2.3 ACCESSORIES
A Air and Vapour Retarder: As specified in Section 07 25 13 and Section 07 25 19
Part 3 Execution
3.1 INSTALLATION
A Batt Insulation: Install batt insulation where indicated with continuous vapor retarder on
the warm side of the insulation in accordance with ASTM C1320, and as follows:
A1 Where required to maintain continuity of thermal insulation of the building
envelope.
2 Cut and trim insulation neatly to fit spaces; butt ends and edges tight; fit

insulation tightly to framing members and around pipes, conduits, and projecting
structural members within insulated spaces.

3 Fill stud space of exterior framed walls with insulation full depth of stud only
where no insulation/vapor retardant indicated on exterior face of stud walls.

A4 Do not compress insulation to fit into spaces.

5 Hold insulation in position with clips, wires or as recommended by manufacturer

when insulation is installed in horizontal locations.
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3.2 PROTECTION

A Protect installed insulation from damage arising from harmful weather exposures,
physical abuse, and other causes.

2 Provide temporary coverings or enclosures where insulation is subject to abuse and
cannot be concealed and protected by permanent construction immediately after
installation.

END OF SECTION
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SECTION 07 23 13

AIR AND VAPOR MEMBRANES

Part 1 General
1.1 SUMMARY
A This Section includes requirements for supply and installation of air and vapor

membranes that prevent exfiltration and infiltration between interior and exterior of
building through wall and roof transition construction under all conditions of air pressure
differentials forming an integral part of the building enclosure installed intact and
continuous on warm side of exterior insulated walls.

1.2 RELATED REQUIREMENTS
A Section 01 00 06 — General Requirements; Submittals
2 Section 07 05 10 — Common Work Results for Air and Vapor Membrane and Vapor

Retarder Systems: Measurement criteria for confirming air tightness and vapor pressure
required to maintain building envelope.

.3 Section 07 25 19 — Foamed-In-Place Air and Vapor Barrier: Coordinate installation of
materials providing continuation of air and vapor seals around penetrations and
openings, and other locations required to form a complete building envelope.

4 Section 07 53 00 — Elastomeric Membrane Roofing: Coordinate compatibility of roofing
transition membranes with membranes specified in this Section.

5 Section 07 62 00 — Sheet Metal Flashing and Trim: Coordination with flexible flashings
and compatibility with specified air and vapor membranes.

.6 Section 07 92 00 — Joint Sealants: Coordinate compatibility of joint sealants used for
building envelope continuity.

7 Section 09 21 16 — Gypsum Board Assemblies: Coordinate surface preparation of air and
vapor membrane for application to gypsum sheathing substrates.

1.3 REFERENCE STANDARDS
A1 American Society for Testing of Materials (ASTM):

A1 ASTM D146-04, Standard Test Methods for Sampling and Testing Bitumen-
Saturated Felts and Woven Fabrics for Roofing and Waterproofing

2 ASTM D412-06ae2, Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers—Tension

3 ASTM D1970-09, Standard Specification for Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam
Protection

A4 ASTM E96/E96M-05, Standard Test Methods for Water Vapor Transmission of
Materials

5 ASTM E283-04, Standard Test Method for Determining the Rate of Air Leakage

through Exterior Windows, Curtain Walls, and Doors under Specified Pressure
Differences across the Specimen

.6 ASTM E2178-11, Standard Test Method for Air Permeance of Building Materials
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e ASTM E2357-05, Standard Test Method for Determining Air Leakage of Air
Barrier Assemblies
2 Canadian General Standards Board (CGSB):
A CAN/CGSB 37-GP-56M, Membrane, Modified, Bituminous, Prefabricated, and
Reinforced for Roofing
1.4 ADMINISTRATIVE REQUIREMENTS
A Coordination: Coordinate interface of membranes specified in this Section with adjacent

systems to ensure continuity of system and that junctions between various components
are effectively sealed; verify with manufacturers and installers for installation procedures
of materials incorporated into air and vapor membrane elements including membranes,
transitions, coatings and sealants and continuity with roofing membrane.

1.5 DELIVERY, STORAGE AND HANDLING

A1 Delivery and Acceptance Requirements: Deliver materials to job site in original unopened
packages, clearly marked with manufacturer's name, material brand name and
description of contents.

2 Storage and Handling Requirements: Protect membrane materials before, during and
after installation in accordance with manufacturer’s requirements for weight, temperature,
heat and flame, and humidity; store liquid materials in their original undamaged
containers in a clean, dry, protected location and within the temperature range required
by membrane manufacturer.

1.6 SITE CONDITIONS

A Ambient Conditions: Apply air and vapor membrane to substrate surfaces that are within
manufacturer’s installation temperature threshold range accounting for wind cooling and
apparent temperature when actual temperature is approaching manufacturer’'s minimum
temperature threshold.

Part 2 Products
2.1 MANUFACTURERS
A Acceptable Materials Manufacturers: Subject to compliance with requirements specified

in this Section, manufacturers offering products that may be incorporated into the Work
include; but are not limited to, the following:

A Bakor Inc. (Henry Canada)
2 Grace Construction Materials
3 Soprema Canada
A4 Tremco Commercial Sealants and Waterproofing
5 W. R. Meadows Inc.
2.2 PERFORMANCE REQUIREMENTS
A Provide materials and installations that meet the following material and assembly

performance ratings as required by Section 07 05 10, and as follows:
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A Material Performance: Provide materials having an air permeance rating not
exceeding 0.02 l/sec-m” measured at 75 Pa pressure differentials in accordance
with ASTM E2178; and having a vapor permeance rating not exceeding 3.5
g/sec-m” in accordance with ASTM E96.

2 Assembly Performance: Install materials and accessories to provide a continuous
air and vapor membrane assembly having an air leakage rate not exceeding 0.20
l/lsec-m® measured at 75 Pa pressure differential in accordance with ASTM
E2357; that will perform as the primary drainage plane flashed to direct
condensation or water penetration to the exterior; that will accommodate
movement of building materials and building expansion and contraction; and that
has appropriate accessory materials to account for changes in substrate,
transitions and other perimeter conditions.

2.3 AIR AND VAPOR MEMBRANE ASSEMBLY

A1 Self Adhering Membrane: Self adhering SBS modified bitumen reinforced membrane;
having low temperature formulation appropriate for installation requirements; tested in
accordance with ASTM E96 and ASTM E2178, and having the following nominal

properties:

A1 Low Temperature Flexibility: Less than -20°C

2 Thickness: 0.039 in. (1.0 mm).

3 Acceptable Materials:
A Bakor Blueskin SA
2 Grace Perm-A-Barrier Wall Membrane
3 Soprema Soprastick 1100T
A4 Tremco ExoAir 110
5 W. R. Meadows Air-Shield

2.4 ACCESSORIES
A Roof-to-Wall Transition Membranes: Manufacturer's recommended reinforced self

adhesive, compatible with roofing air and vapor membranes and wall materials specified
in this Section.

2 Opening Transition Membranes: Manufacturer’s recommended reinforced, self adhesive
membrane compatible with adjacent materials and air and vapor membranes specified in
this Section.

3 Through Wall Membranes: Manufacturer’'s recommended reinforced self adhesive,

compatible with air and vapor membrane and that will not become plastic and extrude
onto finished surfaces when exposed to high wall temperatures..

Part 3 Execution
3.1 EXAMINATION
A Examine conditions of substrates and other conditions affecting this Section before

starting work; notify other related trades and verify that substrates are complete and
ready for installation of products specified in this Section.
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3.2

A
3.3

A

2

3
3.4

A

2
3.5

A

PREPARATION

Prepare surfaces in accordance with manufacturer’s written requirements for type of
substrate; free from voids, spalled areas, loose aggregates or sharp points; clean
surfaces to remove contaminants that could affect bond such as grease or wax, dust, dirt
and debris and as follows:

A Exterior OSB Sheathing Panels: Verify that panels are installed correctly with
non-protruding fasteners; pre-treat panel joints with self adhesive membrane
tape compatible with primary membrane materials.

2 Adjacent Materials: Treat construction joints and install flashings as
recommended by manufacturer.

INSTALLATION

Install air and vapor membranes in accordance with manufacturer’s written requirements,
using appropriate equipment and skilled workers and as follows:

A1 Holes and Tears: Repair holes and tears with compatible membrane materials;
overlap affected surface area by a minimum of 4 in. (100 mm) and seal edges of
repair with manufacturer’'s recommended mastic material.

2 Transition Membranes: Connect air and vapor membranes to adjacent
assemblies having pre-installed transition membranes at openings and other
assemblies; install transition membranes where required to maintain continuity of
building envelope.

.3 Corner Details and Protrusions: Cover inside corners and protrusions, centred
and installed in direct contact with the substrate with no voids under the
membrane strip; reinforce outside corners by double lapping or stripping as
required by membrane manufacturer.

A4 Through Wall and Flexible Flashings: Install flexible membranes where required
to maintain flow direction to divert water away from face of building envelope.

Separate air and vapor membranes from incompatible materials, and provide
manufacturer’'s recommended transition materials required to maintain continuity of
building envelope.

Inspect membrane installation at end of each day of work and before installation of
insulation; seal upper edge of membrane with mastic at end of day's work when
precipitation is anticipated or when work is expected to be delayed or interrupted by more
than one day.

SITE QUALITY CONTROL

Allow access for review of installed air and vapor membranes, and repair of deficiencies
before placement of insulation materials.

Non-Conforming Work: Repair or replace non-conforming work.

CLOSEOUT ACTIVITIES

Protection: Protect membrane as recommended by manufacturer from effects of long
term exposure where membrane is open to the environment for prolonged time periods
using opague plastic sheets or tarpaulins; protect membrane from penetrations and
damage by successive components of the Work; assign payment for repairs to
responsible parties; make repairs in accordance with manufacturer’s written instructions
using original installers.
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2 Cleaning: Remove masking materials, debris, excess materials and equipment from site
at completion of the work; conduct ongoing daily cleaning as directed by the Project
Team Members; clean stains, drips or spills of coatings, sealants, mastic or primers
visible on finished surfaces.

END OF SECTION
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SECTION 07 23 13

AIR AND VAPOR MEMBRANES

Part 1 General
1.1 SUMMARY
A This Section includes requirements for supply and installation of air and vapor

membranes that prevent exfiltration and infiltration between interior and exterior of
building through wall and roof transition construction under all conditions of air pressure
differentials forming an integral part of the building enclosure installed intact and
continuous on warm side of exterior insulated walls.

1.2 RELATED REQUIREMENTS
A Section 01 00 06 — General Requirements; Submittals
2 Section 07 05 10 — Common Work Results for Air and Vapor Membrane and Vapor

Retarder Systems: Measurement criteria for confirming air tightness and vapor pressure
required to maintain building envelope.

.3 Section 07 25 19 — Foamed-In-Place Air and Vapor Barrier: Coordinate installation of
materials providing continuation of air and vapor seals around penetrations and
openings, and other locations required to form a complete building envelope.

4 Section 07 53 00 — Elastomeric Membrane Roofing: Coordinate compatibility of roofing
transition membranes with membranes specified in this Section.

5 Section 07 62 00 — Sheet Metal Flashing and Trim: Coordination with flexible flashings
and compatibility with specified air and vapor membranes.

.6 Section 07 92 00 — Joint Sealants: Coordinate compatibility of joint sealants used for
building envelope continuity.

7 Section 09 21 16 — Gypsum Board Assemblies: Coordinate surface preparation of air and
vapor membrane for application to gypsum sheathing substrates.

1.3 REFERENCE STANDARDS
A1 American Society for Testing of Materials (ASTM):

A1 ASTM D146-04, Standard Test Methods for Sampling and Testing Bitumen-
Saturated Felts and Woven Fabrics for Roofing and Waterproofing

2 ASTM D412-06ae2, Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers—Tension

3 ASTM D1970-09, Standard Specification for Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam
Protection

A4 ASTM E96/E96M-05, Standard Test Methods for Water Vapor Transmission of
Materials

5 ASTM E283-04, Standard Test Method for Determining the Rate of Air Leakage

through Exterior Windows, Curtain Walls, and Doors under Specified Pressure
Differences across the Specimen

.6 ASTM E2178-11, Standard Test Method for Air Permeance of Building Materials
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e ASTM E2357-05, Standard Test Method for Determining Air Leakage of Air
Barrier Assemblies
2 Canadian General Standards Board (CGSB):
A CAN/CGSB 37-GP-56M, Membrane, Modified, Bituminous, Prefabricated, and
Reinforced for Roofing
1.4 ADMINISTRATIVE REQUIREMENTS
A Coordination: Coordinate interface of membranes specified in this Section with adjacent

systems to ensure continuity of system and that junctions between various components
are effectively sealed; verify with manufacturers and installers for installation procedures
of materials incorporated into air and vapor membrane elements including membranes,
transitions, coatings and sealants and continuity with roofing membrane.

1.5 SUBMITTALS
A1 Provide required information in accordance with Section 01 00 06 — General
Requirements; Submittals
2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A Product Data: Submit manufacturer's product literature, and installation

instructions required for complete and proper installation of air and vapor retarder
elements including membranes, primers, fasteners, proprietary application
equipment, and detailing requirements to suit specific project installation.

1.6 DELIVERY, STORAGE AND HANDLING

A Delivery and Acceptance Requirements: Deliver materials to job site in original unopened
packages, clearly marked with manufacturer's name, material brand name and
description of contents.

2 Storage and Handling Requirements: Protect membrane materials before, during and
after installation in accordance with manufacturer’s requirements for weight, temperature,
heat and flame, and humidity; store liquid materials in their original undamaged
containers in a clean, dry, protected location and within the temperature range required
by membrane manufacturer.

1.7 SITE CONDITIONS

A Ambient Conditions: Apply air and vapor membrane to substrate surfaces that are within
manufacturer’s installation temperature threshold range accounting for wind cooling and
apparent temperature when actual temperature is approaching manufacturer’'s minimum
temperature threshold.

Part 2 Products
2.1 MANUFACTURERS
A Acceptable Materials Manufacturers: Subject to compliance with requirements specified

in this Section, manufacturers offering products that may be incorporated into the Work
include; but are not limited to, the following:

A Bakor Inc. (Henry Canada)
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2 Grace Construction Materials
3 Soprema Canada
A4 Tremco Commercial Sealants and Waterproofing
5 W. R. Meadows Inc.
2.2 PERFORMANCE REQUIREMENTS
A Provide materials and installations that meet the following material and assembly

performance ratings as required by Section 07 05 10, and as follows:

A Material Performance: Provide materials having an air permeance rating not
exceeding 0.02 I/sec-m” measured at 75 Pa pressure differentials in accordance
with ASTM E2178; and having a vapor permeance rating not exceeding 3.5
g/sec-m? in accordance with ASTM E96.

2 Assembly Performance: Install materials and accessories to provide a continuous
air and vapor membrane assembly having an air leakage rate not exceeding 0.20
l/lsec-m® measured at 75 Pa pressure differential in accordance with ASTM
E2357; that will perform as the primary drainage plane flashed to direct
condensation or water penetration to the exterior; that will accommodate
movement of building materials and building expansion and contraction; and that
has appropriate accessory materials to account for changes in substrate,
transitions and other perimeter conditions.

2.3 AIR AND VAPOR MEMBRANE ASSEMBLY

A Primers and Undercoats: Manufacturer's recommended primer or surface conditioner to
improve bond between membranes to substrates having VOC content meeting or less
than required for project sustainability requirements.

2 Self Adhering Membrane: Self adhering SBS modified bitumen reinforced membrane;
having low temperature formulation appropriate for installation requirements; tested in
accordance with ASTM E96 and ASTM E2178, and having the following nominal

properties:

A Low Temperature Flexibility: Less than -20°C

2 Thickness: 0.039 in. (1.0 mm).

.3 Acceptable Materials:
A Bakor Blueskin SA
2 Grace Perm-A-Barrier Wall Membrane
3 Soprema Soprastick 1100T
4 Tremco ExoAir 110
5 W. R. Meadows Air-Shield

2.4 ACCESSORIES
1 Roof-to-Wall Transition Membranes: Manufacturer's recommended reinforced self

adhesive, compatible with roofing air and vapor membranes and wall materials specified
in this Section.

2 Opening Transition Membranes: Manufacturer’'s recommended reinforced, self adhesive
membrane compatible with adjacent materials and air and vapor membranes specified in
this Section.
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3
Part 3
3.1

1
3.2

A

2
3.3

A

2

Through Wall Membranes: Manufacturer’'s recommended reinforced self adhesive,
compatible with air and vapor membrane and that will not become plastic and extrude
onto finished surfaces when exposed to high wall temperatures..

Execution

EXAMINATION

Examine conditions of substrates and other conditions affecting this Section before
starting work; notify other related trades and verify that substrates are complete and
ready for installation of products specified in this Section.

PREPARATION

Prepare surfaces in accordance with manufacturer’s written requirements for type of
substrate; free from voids, spalled areas, loose aggregates or sharp points; clean
surfaces to remove contaminants that could affect bond such as grease or wax, dust, dirt
and debris and as follows:

A Exterior OSB Sheathing Panels: Verify that panels are installed correctly with
non-protruding fasteners; pre-treat panel joints with self adhesive membrane
tape compatible with primary membrane materials.

2 Adjacent Materials: Treat construction joints and install flashings as
recommended by manufacturer.

Apply primer to substrates when required by manufacturer at rate recommended by
manufacturer; cover primed substrates on same day, reapply primer when work cannot
be completed on the same day.

INSTALLATION

Install air and vapor membranes in accordance with manufacturer’s written requirements,
using appropriate equipment and skilled workers and as follows:

A Holes and Tears: Repair holes and tears with compatible membrane materials;
overlap affected surface area by a minimum of 4 in. (100 mm) and seal edges of
repair with manufacturer’'s recommended mastic material.

2 Transition Membranes: Connect air and vapor membranes to adjacent
assemblies having pre-installed transition membranes at openings and other
assemblies; install transition membranes where required to maintain continuity of
building envelope.

.3 Corner Details and Protrusions: Cover inside corners and protrusions, centred
and installed in direct contact with the substrate with no voids under the
membrane strip; reinforce outside corners by double lapping or stripping as
required by membrane manufacturer.

A4 Through Wall and Flexible Flashings: Install flexible membranes where required
to maintain flow direction to divert water away from face of building envelope.

Separate air and vapor membranes from incompatible materials, and provide
manufacturer’'s recommended transition materials required to maintain continuity of
building envelope.
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3
3.4

A

2
3.5

A

2

Inspect membrane installation at end of each day of work and before installation of
insulation; seal upper edge of membrane with mastic at end of day's work when
precipitation is anticipated or when work is expected to be delayed or interrupted by more
than one day.

SITE QUALITY CONTROL

Allow access for review of installed air and vapor membranes, and repair of deficiencies
before placement of insulation materials.

Non-Conforming Work: Repair or replace non-conforming work.

CLOSEOUT ACTIVITIES

Protection: Protect membrane as recommended by manufacturer from effects of long
term exposure where membrane is open to the environment for prolonged time periods
using opaque plastic sheets or tarpaulins; protect membrane from penetrations and
damage by successive components of the Work; assign payment for repairs to
responsible parties; make repairs in accordance with manufacturer’s written instructions
using original installers.

Cleaning: Remove masking materials, debris, excess materials and equipment from site
at completion of the work; conduct ongoing daily cleaning as directed by the Project
Team Members; clean stains, drips or spills of coatings, sealants, mastic or primers
visible on finished surfaces.

END OF SECTION
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SECTION 07 25 19
FOAMED-IN-PLACE AIR AND VAPOR MEMBRANES
Part 1 General
1.1 SUMMARY
A This section includes requirements for supply and installation of a spray polyurethane

foam air and vapor seal system, and other components to bridge and seal the following
air leakage pathways and gaps between; but not limited to, the following

A Connections of the walls to the roof air seal

2 Connections of the walls to the foundations

3 Expansion joints

4 Openings and penetrations

5 Piping, conduit, duct and similar penetrations

.6 All other air leakage pathways in the building envelope
1.2 RELATED REQUIREMENTS

A Section 05 12 00 — Structural Steel Framing

Section 07 05 10 — Common Work Results for Air Barrier and Vapor Retarder Systems

3 Section 07 25 13 — Air and Vapor Membranes: Transition membranes and flashing
components to adjacent wall construction.

4 Section 07 92 00 — Joint Sealers: Joint sealant materials and installation.

Section 08 11 13 — Steel Doors and Frames

1.3 DEFINITIONS

A1 HCFC Free: Zero Global Warming, Zero Ozone Depletion (ODP) in compliance with
Montreal Protocol requirement to eliminate production of HCFC 141b; products using
HFC-245fa will be given preference over all other products.

2 LTTR (Long Term Thermal Resistance): Defined as using techniques from CAN/ULC
S770 predicting foam’s insulating value that has been shown to be equivalent to the
average performance of a permeably faced foam insulation product over 15 years.

1.4 REFERENCE STANDARDS

A American Society for Testing and Materials (ASTM):

A ASTM EB84-12 Standard test method for Surface burning Characteristics of
Building Materials

2 ASTM E783-02 Standard Test Method for Field Measurement of Air Leakage
through Installed Exterior Windows and Doors
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3 ASTM E1677-05, Standard Specification for an Air Seal (AR) Material or System
for Low-Rise Framed Building Walls
2 Underwriters Laboratories Canada (ULC):
A CAN/ULC S102-07, Method of Test for Surface Burning Characteristics of
Building Materials and Assemblies
2 CAN/ULC S124-06, Standard Method of Test for the Evaluation of Protective
Coverings for Foamed Plastic
3 CAN/ULC S127-07, Standard Corner Wall Method of Test for Flammability
Characteristics of Non-Melting Foam Plastic Building Materials
4 CAN/ULC S705.1-01, Standard for Thermal Insulation-Spray Applied Rigid
Polyurethane Foam, Medium Density-Material-Specification
5 CAN/ULC S705.2-01, Standard for Thermal Insulation-Spray Applied Rigid
Polyurethane Foam, Medium Density-Material-Application
.6 CAN/ULC S770-2000, Determination of Long-Term Thermal Resistance of
Closed-Cell Thermal Insulating Foams
15 ADMINISTRATIVE REQUIREMENTS
A Sequencing: Sequence work of this Section so that work for closures and substrates are

installed before start of work for this Section.

1.6 SUBMITTALS
A Provide required information in accordance with Section 01 00 06 — General
Requirements; Submittals
2 Action Submittals: Provide the following submittals before starting any work of this
Section:
A1 Product Data: Submit manufacturer's product data sheets for each type of

material, including manufacturer's printed instructions for evaluating, preparing,
and treating substrate, temperature and other limitations of installation
conditions, technical data, and tested physical and performance properties.

3 Informational Submittals: Provide the following submittals during the course of the work:

A Installation Instructions: Submit manufacturer's installation instructions.

2 Certificates: Submit certificate of compatibility by air and vapor seal
manufacturer, listing all materials on the project that it connects to or that come in
contact with it, and documentation confirming that materials meet requirements
for an air and vapor barrier.

.3 Source Quality Control Submittals: Submit testing results performed by an
accredited laboratory confirming material has been tested and conforms to the
requirements of ASTM E1677.

A4 Site Quality Control Submittals: Submit SPF Quality Assurance Program (QAP)
documentation and reports in accordance with requirements listed in this Section
at completion of work.
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1.7

1

2

3
1.8

1

2
1.9

1
Part 2
2.1

A

QUALITY ASSURANCE

Regulatory Requirements: Provide insulations that meet requirements for non-ozone
depleting materials as regulated in the Montreal Protocol adopted by the United Nations
Environmental Program and that have been tested in accordance with CAN/ULC S102
and S127, with protective covering installed in accordance with CAN/ULC S124.

Qualifications: Provide proof of qualifications when requested by Consultant:

A Manufacturer: Obtain air and vapor seal materials from a single manufacturer
regularly engaged in manufacturing the products specified in this Section.
2 Installers: Use companies having trained and certified installers in accordance

with CAN/ULC S705.2 and by the manufacturer.
Certifications: Provide proof of the following during the course of the Work:

A Quality Assurance Program: Arrange for site inspections, documentation and
reporting in accordance with a recognized SPF Quality Assurance Program
(QAP) requirements such as CUFCA, ITS or Morrison Hershfield.

DELIVERY, STORAGE, AND HANDLING

Delivery and Acceptance Requirements: Deliver materials to Project site in original
packages with seals unbroken, labeled with manufacturer's name, product, date of
manufacture, expiration date, and directions for storage.

Storage and Handling Requirements: Store materials in their original undamaged
packages in a clean, dry, protected location and within temperature range required by air
and vapor seal manufacturer, and as follows:

A1 Protect stored materials from direct sunlight.

2 Avoid spillage; immediately notify Consultant if spillage occurs and start clean up
procedures; clean spills and leave area as it was prior to spill.

SITE CONDITIONS

Ambient Conditions: Apply air and vapor seal within range of ambient and substrate
temperatures recommended by air and vapor seal manufacturer; do not apply air and
vapor seal to frozen, damp or wet substrates.

Products

MANUFACTURERS

Acceptable Materials Manufacturers: Subject to compliance with requirements specified
in this Section, manufacturers offering products that may be incorporated into the Work
include; but are not limited to, the following:

A BASF The Chemical Company

2 Demilec Canada

3 Icynene Inc.

4 Lapolla Industries
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2.2 MATERIALS

A Spray Applied Polyurethane Foam: Two component, polyurethane resin and polyol,
closed cell foamed-in-place insulation containing recycled materials in accordance with
CAN/ULC S705.1, Type 2 and having the following minimum properties:

A Permeance: Qualifies as a vapor seal in applied thicknesses.
2 Air Leakage Rate: Maximum 0.02 L/s-m* at 75 Pa
3 Long Term Thermal Resistance: Nominal RSI 1.0/25 mm in accordance with

ASTM C177 and ULC S770

Density: Nominal 30 kg/m3 +10% by weight.
Closed Cell Content: Minimum 90% in accordance with ASTM D2856
Ozone Depletion Potential: Zero

Global Warming Potential: Low

Volatile Organic Compounds: Zero
Acceptable Materials:

A BASF Walltite Eco

2 Demilec Heatlok Soya

3 Icynene MD-C-200

4 Lapolla FoamLOK

2 Equipment: Use equipment recommended by manufacturer for specific type of installation
and in accordance with CAN/ULC S705.2.

.3 Accessories: Manufacturer's recommended materials required for a complete and
functioning installation including primers and other surface preparation materials.

© N o UM

Part 3 Execution
3.1 EXAMINATION
A Examine substrates, areas, and conditions, and verify that surfaces and conditions are in

accordance with manufacturer’s requirements before starting work of this Section; start of
work indicates acceptance of substrates.

3.2 PREPARATION
A1 Protection of Existing Conditions:
A1 Mask and cover adjacent areas to protect from over spray.
2 Verify that any required foam stop or back up materials are in place to prevent
over spray and achieve complete seal.
.3 Seal off existing ventilation equipment; install temporary ducting and fans to
remove exhaust fumes; provide for make-up air.
A4 Erect barriers, isolate area and post warning signs to advise non-protected
personnel to avoid the spray area.
2 Surface Preparation:
A Clean, prepare, and treat substrate in accordance with manufacturer's written

instructions; provide clean, dust free, and dry substrate ready for installation of
air and vapor seal.
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Prime substrates to suit the materials being bonded to; apply adequate number
of coats to achieve required bond to transition membranes; allow for drying time
between coats.

Prepare, treat, and seal vertical and horizontal surfaces at terminations and
penetrations through air and vapor seal and at protrusions according to air and
vapor seal manufacturer's written instructions.

3.3 INSTALLATION

A Air and Vapor Seals: Apply foamed-in-place air and vapor barrier materials so that foam
completely fills spaces without voids with foam continuous at corners and junctions, and
as follows:

A

.10

Install transition membranes to adjacent surfaces and ensure proper adhesion of
the transition membranes to the substrate, compatible with spray polyurethane
foam insulation in accordance with manufacturer’s written instructions.

Install flashings, counter flashings and metal transitions in accordance with
manufacturer’s written instructions.

Spray polyurethane foam air seals when surfaces and environmental conditions
are within limits indicated by CAN/ULC S705.2 and manufacturer’s written
instructions.

Finish foam surface free from voids and embedded foreign objects.

Remove masking materials and over spray from adjacent areas immediately after
foam surface has hardened; clean adjacent surfaces using cleaning methods that
do not damage work performed by other Sections.

Trim any excess thickness that interferes with the application of cladding or
covering materials installed by other Sections.

Tolerances: -6 mm, +10 mm maximum variation from required thickness.

Installation — Building Perimeter Air Seal: Fill juncture of external walls and roofs
with continuous gusset shaped seal extending minimum 152 mm horizontally and
vertically from line of juncture and protect with thermal barrier, and at the
following additional locations:

A All joints in perimeter wide flange beam along perimeter
2 Underside of parapet diagonal bracing intersection to metal decking
.3 Other locations indicated on drawings

Installation — Hollow Metal Door Frame Air Seals: Fill hollow metal door
frames 75% full with foamed-in-place air and vapor barrier prior to installation of
frames, and as follows:

A1 Fill the remainder of the frame after installation, through the gap between
the frame and the wall construction.

2 Fill frame members as masonry walls are being built at lifts no greater
than 48 in. (1220 mm).

Installation — Exterior Aluminum Frame Air Seals: Install foamed-in-place air and
vapor barrier around perimeter of exterior window and door frames to maintain
continuity of the thermal barrier, after air and vapor barrier has been installed and
sealed to windows.
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A1 Installation — Protrusions through Building Air and Vapor Seals: Install foamed-in-
place air and vapor barrier around protrusions through exterior building envelope
to achieve and maintain continuity of air/vapor seal and as follows:

A Install around hollow structural steel sections (HSS) that protrude
through building envelope for a minimum distance of 48 in. (1220 mm).
2 Apply to interior (warm side) of structural elements to provide an

insulation barrier where structural elements are continuous from interior
to exterior of building envelope.

2 Firestopping System: Cover spray polyurethane foam with type X gypsum wall thermal
barrier, Spray Foam applied in thickness and density required to achieve fire resistance
rating over spray applied polyurethane foam in accordance with requirements of the
Authorities Having Jurisdiction, and as follows:

A Provide temporary forming or damming as required, and as follows:
A1 Use combustible type damming boards for temporary dams only; remove
after air seal/firestopping materials are cured.
2 Use non-combustible damming boards for temporary or permanent dams

wherever damming cannot be removed after applying air
seal/firestopping materials.

2 Remove temporary forming and damming when materials have gained sufficient
strength and after initial cure of firestop materials.
3 Install mortar by pumping, trowelling or hand packing into openings to

thicknesses required by UL and ULC firestop system; tool or trowel exposed
surfaces to smooth even finish.

4 Completely fill and seal voids with air seal/firestop and smoke seal materials;
remove excess air seal/firestop material promptly as work progresses and when
installation is completed.

5 Allow materials to cure; do not cover up materials until full curing has taken place
and the Team Members have reviewed and accepted the installation.

3.4 SITE QUALITY CONTROL

A1 Non-Conforming Work: Repair or replace non-conforming work and re-test to verify that
installation meets specified requirements.

3.5 CLOSEOUT ACTIVITIES
A Cleaning: Perform final cleaning in accordance with Section 01 00 06 — General
Requirements; Housekeeping and as follows:
A Cut back excess foamed-in-place air and vapor barrier once cured flush with
surrounding surfaces.
2 Recess foam where application of sealants is required.
.3 Clean adjacent surfaces of overspray and dusting.

END OF SECTION
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SECTION 07 27 16

AIR BARRIER SHEETS

Part 1 General
1.1 SUMMARY
A This Section includes requirements for the supply and installation of weather resistant,

breather type air barrier sheets, accessories and installation applied over exterior wall
sheathing to provide an effective and continuous air barrier forming a part of the complete
building envelope system.

1.2 RELATED REQUIREMENTS

Section 01 00 06 — General Requirements; Submittals

Section 06 10 00 — Rough Carpentry: Wood sheathing materials.

Section 07 05 10 — Common Work Results for Air Retarder and Vapor Retarder Systems

Section 07 25 13 — Air and Vapor Membranes

Section 07 25 19 — Foamed-in-Place Air and Vapor Barriers

o U1l A W N R

Section 09 21 16 — Gypsum Board Assemblies: Gypsum sheathing materials.
1.3 REFERENCE STANDARDS

A1 Canadian General Standards Board (CGSB):
A1 CAN/CGSB 51.32-M77, Sheathing, Membrane, Breather Type

1.4 SUBMITTALS

A1 Provide required information in accordance with Section 01 00 06 — General
Requirements: Submittals.

2 Submit manufacturer’s printed installation instructions including special handling criteria,
installation sequence, and joint treatment and repair recommendations.

3 Submit product data sheets for sheet Vapor retarders indicating the following:

1 Product characteristics.
2 Performance criteria.
3 Limitations.

1.5 QUALITY ASSURANCE

A Use breather type sheathing membranes intended for use on the outside of heated
buildings, under the exterior finish, as a secondary protective covering against the entry
of wind and moisture and that provides an effective moisture resistant and draught
resistant barrier that does not impede the passage of water Vapor from the wall
construction to the exterior and having a minimum Vapor permeance of 250 ng/Pa/s/m’.
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Part 2 Products
21 MATERIALS
A Building Paper: Asphalt impregnated kraft paper manufactured from virgin cellulose and

having a 30 minute moisture resistance rating meeting the requirements of CGSB 51.32,
including 35 mm long screw or nail fasteners having 2 inch (50 mm) diameter plastic

caps.
Part 3 Execution
3.1 INSTALLATION
A Install two (2) layers of building paper air barrier sheets in direct contact with exterior side

of exterior wall sheathing before windows and doors are installed; eliminate any voids
behind air barrier by wrapping sheet materials over projections or recesses in wall
construction.

2 Install air barrier materials plumb and level to top edge of floor joist; unroll and extend air
barrier sheets over window and door openings.

.3 Install starting from lowest portion of wall area working towards upper areas so that
layers are shingled over preceding layers to divert water away from exterior wall
sheathing materials as follows:

A1 Wrap corners of building with a minimum overlap of 12 in. (305 mm).

2 Overlap horizontal seams a minimum of 4 in. (100 mm).

.3 Overlap vertical seams a minimum of 6 in. (152 mm).

4 Install second layer of building paper air barrier sheets having an offset of 50% of

roll width and same corner and seam overlap widths as the first layer.

4 Attach air barrier to sheathing using plastic capped screws or nails placed at a maximum
vertical spacing of 17.71 in. (450 mm) O/C along each stud line.
5 Cut window and door rough openings as follows:
A Windows:
A Cut modified "I" pattern in the air barrier sheet.
2 Cut horizontally along bottom of header.
3 Cut vertically down centre of opening from top down to 2/3 of the way to
the bottom.
A4 Cut diagonally from bottom vertical cut to left and right corners of
opening.
5 Fold side and bottom flaps into window opening and fasten at 6 in. (152

mm) O/C and trim off excess material.

2 Doors:

A Cut standard "I" pattern air barrier sheet.

2 Cut horizontally along bottom of door frame header and along top of sill.

3 Cut vertically cut down the centre of door openings from header to sill.

4 Fold side flaps inside around door openings and fasten at 6 in. (152 mm)

O/C and trim off excess material.
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.6 Tape horizontal and vertical seam using manufacturer’'s recommended seaming tape;
seal tears and cuts using manufacturer’'s recommended repair materials and methods.

END OF SECTION
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SECTION 07461

SIDING
Part 1 GENERAL
1.1 SECTION INCLUDES
A A. Fiber cement, panels, James Hardie HZ5 Engineered for Climate Siding.
2 B. Factory-finished fiber panels, James Hardie HZ5 Engineered for Climate
Siding.
1.2 RELATED SECTIONS
A Section 06100 - Rough Carpentry: Wood framing and bracing.
Section 06100 - Rough Carpentry: Sheathing.
3 Section 07210 - Insulation: Exterior wall insulation.
1.3 REFERENCES
A ASTM C1186 - Standard Specification for Flat Fiber-Cement Sheets
2 ASTM D3359 - Standard Test Method for Measuring Adhesion by Tape Test, Tool and
Tape.
14 SUBMITTALS
A1 Submit under provisions of Section 01300.
2 Product Data: Manufacturer's data sheets on each product to be used, including:
A1 Preparation instructions and recommendations.
2 Storage and handling requirements and recommendations.
3 Installation methods.
3 Shop Drawings: Provide detailed drawings of atypical non-standard applications of

cementitious siding materials which are outside the scope of the standard details and
specifications provided by the manufacturer.

1.5 QUALITY ASSURANCE
A1 Installer Qualifications: Minimum of 2 years experience with installation of similar
products.
B. Provide a mock-up for evaluation of surface preparation techniques and application
workmanship.
A Finish areas designated by Architect team leads.
2 Do not proceed with remaining work until workmanship, color, and sheen are
approved by Architect team leads.
3 Refinish mock-up area as required to produce acceptable work.
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1.6 DELIVERY, STORAGE, AND HANDLING

A Store products in manufacturer's unopened packaging until ready for installation.

2 Store siding on edge or lay flat on a smooth level surface. Protect edges and corners

from chipping. Store sheets under cover and keep dry prior to installing.

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

1.7 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.

1.8 WARRANTY
A Product Warranty: Limited, non-pro-rated product warranty.

HardiePlank HZ5 lap siding for 30 years.
HardiPanel HZ5 vertical siding for 30 years.
HardieSoffit HZ5 panels for 30 years.
HardieShingle HZ5 siding for 30 years.
Artisan HZ5 lap siding for 30 years.

Product Warranty: Limited, product warranty.
HardieTrim HZ and HZ5 boards for 15 years.

No oabdwidk

Part 2 PRODUCTS
21 21 MANUFACTURERS
A Acceptable Manufacturer: James Hardie Building Products, Inc., which is located at:

26300 La Alameda Suite 400 ; Mission Viejo, CA 92691; Toll Free Tel: 866-274-3464;
Tel: 949-367-4980; Fax: 949-367-4981; Email: request info (info@jameshardie.com);
Web: www.jameshardiecommercial.com

Substitutions: Not permitted.

Requests for approval of equal substitutions will be considered in accordance with
provisions of Section 01600.

2.2 2.2 SIDING
A1 Vertical Siding: HardiePanel HZ5 siding as manufactured by James Hardie Building
Products, Inc.
A Type: Smooth Vertical siding panel 4 feet by 8 feet (1219 mm by 2438 mm).
2 Type: Smooth Vertical siding panel 4 feet by 9 feet (1219 mm by 2743 mm).
3 Type: Smooth Vertical siding panel 4 feet by 10 feet (1219 mm by 3048 mm).
23 23 FASTENERS
A Wood Framing Fasteners:
2 Wood Framing: 4d common corrosion resistant nails.
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3 Wood Framing: 6d common corrosion resistant nails.
Wood Framing: 8d box ring common corrosion resistant nalils.

5 Wood Framing: 0.089 inch (2.2 mm) shank by 0.221 inch (5.6 mm) head by 2
inches (51 mm) corrosion resistant siding nails.

.6 Wood Framing: 0.093 inch (2.4 mm) shank by 0.222 inch (5.6 mm) head by 2
inches (51 mm) corrosion resistant siding nails.

>

7 Wood Framing: 0.093 inch (2.4 mm) shank by 0.222 inch (5.6 mm) head by 2-1/2
inches (64 mm) corrosion resistant siding nails.
.8 Wood Framing: 0.091 inch (2.3 mm) shank by 0.221 inch (5.6 mm) head by 1-1/2

inches (38 mm) corrosion resistant siding nails.

9 Wood Framing: 0.091 inch (2.3 mm) shank by 0.225 inch (5.7 mm) head by 1-1/2
inches (38 mm) corrosion resistant siding nails.

.10 Wood Framing: 0.121 inch (3 mm) shank by 0.371 inch (9.4 mm) head by 1-1/4
inches (32 mm) corrosion resistant roofing nails.

A1 Wood Framing: No. 11 gauge 1-1/4 inches (32 mm) corrosion resistant roofing

nails.
A2 Wood Framing: No. 11 gauge 1-1/2 inches (38 mm) corrosion resistant roofing
nails.
.13 Wood Framing: No. 11 gauge 1-3/4 inches (44 mm) corrosion resistant roofing
nails.
2.4 FINISHES.
A Factory Primer: Provide factory applied universal primer.
A Primer: Factory primed by James Hardie.
.3 Topcoat: Refer to Section 09900 and Exterior Finish Schedule.
2 Factory Finish: Refer to Exterior Finish Schedule.
A1 Product: ColorPlus Technology by James Hardie.
2 Definition: Factory applied finish; defined as a finish applied in the same facility
and company that manufactures the siding substrate.
.3 Factory Finish Color for Trim, Soffit and Siding Colors:
A1 Alpine Frost JH50-10.
2 Arctic White JH10-20.
3 Autumn Tan JH20-20.
4 Boothbay Blue JH70-20.
5 Chestnut Brown JH80-30.
.6 Cobble Stone JH40-10.
Part 3 EXECUTION
3.1 EXAMINATION
A Do not begin installation until substrates have been properly prepared.
2 If framing preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.
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3 Nominal 2 inch by 4 inch (51 m by 102 mm) wood framing selected for minimal shrinkage
and complying with local building codes, including the use of water-resistive barriers or
vapor barriers where required. Minimum 1-1/2 inches (38 mm) face and straight, true, of
uniform dimensions and properly aligned.

A Install water-resistive barriers and claddings to dry surfaces.
2 Repair any punctures or tears in the water-resistive barrier prior to the installation
of the siding.
3 Protect siding from other trades.
3.2 PREPARATION
A Clean surfaces thoroughly prior to installation.
2 Prepare surfaces using the methods recommended by the manufacturer for achieving the

best result for the substrate under the project conditions.

.3 Install a water-resistive barrier is required in accordance with local building code
requirements.

4 The water-resistive barrier must be appropriately installed with penetration and junction
flashing in accordance with local building code requirements.

5 Install Engineered for ClimateTM HardieWrapTM weather barrier in accordance with local
building code requirements.
3.3 INSTALLATION - HARDIEPANEL HZ5 VERTICAL SIDING
Install materials in strict accordance with manufacturer's installation instructions.
Block framing between studs where HardiePanel siding horizontal joints occur.

Install metal Z flashing and provide a 1/4 inch (6 mm) gap at horizontal panel joints.

N w N R

Place fasteners no closer than 3/8 inch (9.5 mm) from panel edges and 2 inches (51 mm)
from panel corners.

5 Allow minimum vertical clearance between the edge of siding and any other material in
strict accordance with the manufacturer's installation instructions.

.6 Maintain clearance between siding and adjacent finished grade.

7 Factory Finish Touch Up: Apply touch up paint to cut edges in accordance with
manufacturer's printed instructions.

A Touch-up nicks, scrapes, and nail heads in pre-finished siding using the
manufacturer's touch-up kit pen.

2 Touch-up of nails shall be performed after application, but before plastic
protection wrap is removed to prevent spotting of touch-up finish.

3 Use touch-up paint sparingly. If large areas require touch-up, replace the
damaged area with new pre-finished siding. Match touch up color to siding color
through use of manufacturer's branded touch-up Kits.

3.4 INSTALLATION - HARDIETRIM HZ5 BOARDS

1 Install materials in strict accordance with manufacturer's installation instructions. Install
flashing around all wall openings.

Project Manual Published: 2013/08/22
U.S. D.O.E. Solar Decathlon Page 4 of 5
Glass Glazing 08 81 00



Team Alberta

I
University of Calgary / Mount Royal University

BOREALIS

© N o b

3.5

Fasten through trim into structural framing or code complying sheathing. Fasteners must
penetrate minimum 3/4 inch (19 mm) or full thickness of sheathing. Additional fasteners
may be required to ensure adequate security.

Place fasteners no closer than 3/4 inch (19 mm) and no further than 2 inches (51 mm)
from side edge of trim board and no closer than 1 inch (25 mm) from end. Fasten
maximum 16 inches (406 mm) on center.

Maintain clearance between trim and adjacent finished grade.

G. Allow 1/8 inch gap between trim and siding.
l. 3.7 FINISHING

PROTECTION
Protect installed products until completion of project.

Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 07 46 23.13

WOOD CEDAR SIDING

Part 1 GENERAL
1.1 SUMARY
A This Section includes requirements for supply and installation of cedar wood siding and

decorative accessories including but, not necessarily limited to the following”

1.2 RELATED REQUIREMENTS

Section 01 00 06 — General Requirements; Submittals

(V)

Section 06 10 00 — Rough Carpentry: Blocking, Strapping, furring, panel material and
other miscellaneous rough carpentry required to install cedar siding materials

Section 07 05 10 — Common Work results for Air Barrier and Vapor retarder Systems.
Section 07 25 19 - Foamed-In-Place Air and Vapor Barriers.

Section 07 27 16 — Air Barrier Sheets: Building paper.

o 1 » W

Section 07 62 00 — Sheet Metal Flashing and Trim: Flashing, gutters, and other sheet
metal work.

g Section 07 92 00 — Joint Sealants

1.3 REFERENCE STANDARDS
A1 American Wood Protection Association (AWPA):

A AWPA Book of Standards, 2012
2 AWPA U1-12, Use Category System: User Specification for Treated Wood

2 Canadian Standards Association (CSA):

A1 CSA B111-1974 (R2003), Wire Nails, Spikes and Staples
2 CSA 0112 Series-M1977 (R2006), Wood Adhesives
3 CAN/CSA 0141-05 (R2009), Softwood Lumber

.3 Forest Stewardship Council (FSC):

A1 FSC Principals and Criteria
2 Chain-of-Custody and Percentage Based Claims

4 National Lumber Grading Authority (NLGA):
A NLGA Standard Grading Rules for Canadian Lumber, 2010

5 West Coast Lumber Inspection Bureau (WCLIB):
A Standard 17 Grading Rules for West Coast Lumber, 2004
.6 Western Red Cedar Lumber Association (WRLCA):

A Designer's Handbook.
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2 Specifying Western Red Cedar Siding.

3 Installing Cedar Siding.
A4 Guide to Finishing Western Red Cedar.
7 Western Wood Products Association (WWPA):
A "Grading Rules".
1.4 SUBMITTALS
A Provide required information in accordance with Section 01 00 06 — General

Requirements: Submittals.

2 Action Submittals: Provide the following submittals before starting any work of this

Section:

A1 Product Data: Submit manufacturer’s product data for each type of product
specified.

15 QUALITY ASSURANCE
A Qualifications: Provide proof of qualifications when requested by Consultant:

A1 Source Limitations for Siding: Obtain each type, color, texture, and pattern of
siding, including related accessories, through one source from a single
manufacturer.

2 Manufacturer Qualifications: Manufacturer shall be a member of the Western

Red Cedar Lumber Association capable of providing all Western Red Cedar
siding materials specified in this section.

2 Installation: Products shall be installed according to Western Red Cedar Lumber
Association installation guidelines and adhere to local building codes.

1.6 DELIVERY, STORAGE, AND HANDLING
A1 Protect materials from weather in transit and on the jobsite.
2 Deliver materials for interior use only when building is enclosed, wet work is complete,

and HVAC system is operating and maintaining temperature and relative humidity at
occupancy levels during the remainder of the construction period.

3 Inspect the materials upon delivery to assure that specified products have been received,
report all shortages, damaged materials and other deficiencies in materials occurring
from manufacturing, shipping and handling to the Team and Team Crew Members

A4 Storage and Handling Requirements: Deliver, store, and handle siding as follows:

A1 Store materials on site in a location protected from weather and contact with
damp or wet surfaces, and activities that could damage finished surfaces

2 Store in a location where environmental conditions meet requirements required
for installation areas

3 Stack lumber, plywood, and other panels; allow for air circulation within and
around stacks and under temporary coverings.

A4 Do not store products in contact with or in close proximity to other materials that

may contain urea-formaldehyde.
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1.7 SITE CONDITIONS

A Ambient Conditions: Proceed with exterior siding installation only if substrate is
completely dry and if existing and forecasted weather conditions permit siding to be
installed in accordance with manufacturer's written instructions. Proceed with siding for
interior use only when building is enclosed, wet work is complete, and HVAC system is
operating and maintaining temperature and relative humidity at occupancy levels during
the remainder of the assembly period.

2 Site Waste Reduction and Management: Select lumber sizes to minimize waste, reuse
scrap lumber to the greatest extent possible and as follows:

A Use scrap lumber for non-critical locations such as shims, bracing and blocking.

2 Do not leave any wood, shavings, sawdust, and similar components, on the
ground or buried in fill; prevent sawdust and wood shavings from entering the
storm drainage system.

3 Do not burn scraps that have been pressure treated; do not send pressure
treated lumber to recycling centres, cogeneration facilities or waste-to-energy
facilities.

A4 Do not burn waste lumber on site.

Part 2 Products
2.1 MANUFACTURERS
A Acceptable Materials Manufacturers: Western Red Cedar Lumber Association, which is

located at: 1501 - 700 W. Pender St. Pender Place 1, Business Bldg. ; Vancouver, BC,
Canada V6C 1G8; Toll Free Tel: 866-778-9096; Tel: 604-684-0266; Fax: 604-687-4930;
Email: request info; Web: www.wrcla.org

2 Substitutions: Consultant will accept additional manufacturers having similar products to
Acceptable Materials listed in this Section provided they meet the performance
requirements established by the named products in this Section.

2.2 MATERIALS

A LAP SIDING

A Clear Cedar Lap Siding: Western Red Cedar graded to meet NLGA "Grading
Standards," paragraph 200, and WCLIB "Grading Standards," paragraph 102,
Kiln dried to 19% moisture content or less and as follows:

A Grade: A Clear and Better with 5% of B Clear allowed.
2 Pattern: 105
3 Texture: Smooth faced
4 Finish: Finish: Factory Finished, Semi-transparent Stain, colour as
selected by the Consultant from the manufacturers complete range of
colours.
2.3 ACCESSORIES
A Fasteners: Steel fasteners meeting requirements of CSA B111, length to penetrate
connecting solid wood materials and as follows:
1 Exterior Work:
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A Stainless Steel, Splitless Siding Nails.

2 Hardware (Bolts, Nuts and Washers): Provide fasteners of size and type required
for installation and as follows:

1 Ground Contact Materials: Stainless steel
2 Exterior Work: Stainless steel
3 Pressure Treated Materials: Stainless steel

3 Wood Screws: Steel screws meeting requirements of ASME B18.6.1 and as
follows:

A Exterior Work: Stainless steel

4 Screws for Fastening to Cold Formed Metal Framing: Steel screws meeting
requirements of ASTM C 954, except with wafer heads and reamer wings, length
as recommended by screw manufacturer for material being fastened.

5 Adhesives: Gun grade, cartridge loaded adhesives meeting requirements of GS-
36 for Commercial Adhesive, South Coast Air Quality Management District Rule
1168 and as follows:

A General Purpose Adhesive: Meeting requirements of CSA 0112 having
maximum VOC content of 70079.96 ppm (70 g/L)

2 Sealant: As specified in Section 07 92 00.

Part 3 EXECUTION

3.1 PREPARATION

A1 Select siding boards of longest possible lengths. Discard boards that are warped,
twisted, bowed, crooked or otherwise defective.
A1 Clean substrates of projections and substances detrimental to application.

2 Protect adjacent finished surfaces and materials from damage by work of this
Section.

3.2 INSTALLATION

A1 Install siding in accordance with manufacturer’s written installation instructions applicable
to products and applications indicated unless more stringent requirements apply.

2 Overlap joints to shed water away from direction of prevailing wind.

A1 Scribe and cut as required to fit abutting walls, and surfaces, to fit properly into
recesses and to accommodate intersecting or penetrating objects; secure
materials and components in place, rigid, plumb and square, with tight, hairline
joints to locations indicated on Drawings and as follows:

A1 Form joints to conceal shrinkage
2 Set finishing nails to receive filler
3 Countersink screws in round cleanly cut hole and plug with wood plug
matching material being secured
A4 Match wood pieces end to end for consistent colour and grain
appearance; space and centre joints evenly in runs.
5 Install door and window trim in single lengths without splicing.
.6 Install caulking in accordance with caulking manufacturers written
instructions.
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7 Site Finishing: Apply finish on all sides and ends, touch up coating on
new cuts; refer to Section 09 91 05 for materials and application.

3.3 CLOSEOUT ACTIVITIES

A Explain proper maintenance procedures to Team project Manager, Team Members and
required Team Crew Members at project closeout.

2 Visually inspect siding, caulking, flashing annually for overall condition. Re-apply
caulking and coating as necessary. Adjust flashing as required.

3 The use of pressure washers