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The following rules have new compliance documents:
Rule 4-5, Generators
Rule 9-2, Team Provided Liquids
Rule 9-4, Rainwater Collection
Rule 9-8, Water Delivery,
Rule 9-9, Water Removal

Number of panels, inverter model number

The following sections have had content altered:
05 12 00 Structural Steel Framing
06 12 00 Structural Insulated Panels
07 21 00 Thermal insulation
08 41 00 NanaWall® SL60, Thermally Broken Aluminum Framed Folding System

The following sections have been removed:
06 11 00 Wood Framing
06 20 13 Exterior Finish Carpentry
06 20 23 Interior Finish Carpentry
08 52 13 Aluminum-Clad Wood Windows

The following sections have been added:
06 10 00 Rough Carpentry
06 20 00 Finish Carpentry
08 80 00 Glazing
08 51 13 Steel Windows
26 50 00 Lighting

The following sections have had content altered:
00 01 15 List of Drawing Sheets
05 12 00 Structural Steel Framing
06 10 00 Rough Carpentry
06 15 33 Wood Deck
06 12 00 Structural Insulated Panels
06 20 00 Finish Carpentry
07 21 00 Thermal Insulation

Design Development Project Manual Published 11/18/2014
U.S. D.O.E. Solar Decathlon 2015 Page -3



07 54 23 Thermoplastic Polyolefin (TPO) Roofing
08 41 00 Folding Glass Wall System

08 70 00 Hardware

23 37 13 Diffusers, Registers and Grilles

26 50 00 Lighting

The following sections have been added:
06 41 13 Wood-Veneer-Faced Architectural Cabinets
06 81 00 Composite Railings
08 70 00 Hardware
22 13 63 Facility Grey Water Tank
22 15 53 Facility Septic Tank
23 57 19 Liquid-to-Liquid Heat Exchangers

The following sections have been removed:
08 84 00 Plastic Glazing

The following sections have had content altered:
06 20 00 Finish Carpentry
07 54 23 Thermoplastic Polyolefin (TPO) Roofing
07 62 00 Sheet Metal Flashing and Trim
08 41 00 Folding Glass Wall System
08 51 23 Steel Windows
08 80 00 Glazing
09 64 00 Wood Flooring
11 31 00 Residential Appliances
13 34 13.16 Growlarium
22 13 53 Facility Septic Tank
26 05 26 Grounding and Bonding For Electrical Systems
26 05 33 Raceway and Boxes for Electrical Systems
329300 Plants

The following sections have been added:
08 35 13 Mechanical Room Door
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University at Buffalo

Rules Compliance Checklist

| RULE | RULE DESCRIPTION LOCATION DESCRIPTION LOCATION

Drawing(s) showing the assembly and disassembly
sequences and the movement of heavy machinery on  O-series
Rule 4-2 Construction Equipment the competition site drawings

Drawing(s) showing the locations and depths of all C-101, C-301, C-
ground penetrations on the competition site 302, S-101

Rule 4-3 Ground Penetration

Rule 4-5 Generators Specifications for generators (including sound rating) 416516

Specifications for all equipment, containers, and pipes

Rule 4-6 Spill Containment that will contain fluids at any point during the event H-001

Drawing(s) showing shimming methods and materials
to be used if 18 in. (45.7 cm) of vertical elevation
Rule 4-7 Lot Conditions change exists on the lot S-506

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

Drawing(s) showing all information needed by the
rules officials to measure the finished square footage
Rule 6-2 Finished Square Footage electronically G-101

Rule 5-2 Solar Envelope Dimensions
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University at Buffalo

Rule 6-3 Entrance and Exit Routes Drawing(s) showing the accessible public tour route G-103

Drawing(s) showing the layout and operation of
Rule 7-2 Watering Restrictions greywater irrigation systems

Drawing(s) showing the location(s) and quantity of all
primary and secondary batteries and stand-alone, PV-
Rule 8-3 Batteries powered devices

Drawing(s) describing the operation of the desiccant
Rule 8-4 Desiccant Systems system

Rule 8-5 Village Grid Completed interconnection application form Manual Pg. 11

Specifications for the photovoltaics, inverter(s),
terminal box, meter housing, service equipment, and 233100
Rule 8-5 Village Grid grounding means 263100

Calculation of service/feeder net computed load per
Rule 8-5 Village Grid NEC 220 E-603

Elevation(s) showing the meter housing, main utility
Rule 8-5 Village Grid disconnect, and other service equipment E-201

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

Rule 9-1 Container Locations 8 a.m. and 4 p.m. solar time on October 1 G-601
Design Development Project Manual Published 11/18/2014
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University at Buffalo

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

Rule 9-3

Drawing(s) showing the locations of liquid-based
Rule 9-6 Thermal Mass thermal mass systems

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

Rule 9-7 Greywater Heat Recovery

Specifications for the containers to which water will
Rule 9-8 Water Delivery be delivered 221219

Specifications for the containers from which water
Rule 9-9 Water Removal will be removed 221353
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3. For periods greater than T, and less than or equal to Ty, the
design spectral response acceleration, S,, shall be taken as
given by Eq. 11.4-6:

S
S, = —;’l (11.4-6)
4. For periods greater than Ty, S, shall be taken as given by
Eq. 11.4-7:
STt
Sa= =T (114-7)
where
Sps =the design spectral response acceleration parameter at
short periods
Sp) = the design spectral response acceleration parameter at
1-s period
T = the fundamental period of the structure, s
Spy
Th=02—
. Sps
Spi
Ts = — and
$= Sos o

T = long-pericd transition period (s) shown in Fig, 22-15 (Con-
terminous United States), Fig. 22-16 (Region 1), Fig. 22-17
(Alaska), Fig. 22-18 (Hawaii), Fig. 22-19 (Puerto Rico,
Culebra, Vieques, St. Thomas, St. John, and St. Croix),
and Fig. 22-20 (Guam and Tutuila).

11.4.6 MCE Response Spectrum. Where a MCE response
spectrum is required, it shall be determined by multiplying the
design response spectrum by 1.5.

11.4.7 Site-Specific Ground Motion Procedures, The site-
specific ground motion procedures set forth in Chapter 21 are
permitted to be used to determine ground motions for any struc-
ture. A site response analysis shall be performed in accordance
with Section 21.1 for structures on Site Class F sites, unless the
exception to Section 20.3.1 is applicable. For seismically isolated
structures and for structures with damping systems on sites with
Sy greater than or equal to 0.6, a ground motion hazard analysis
shall be performed in accordance with Section 21.2.

11.5 IMPORTANCE FACTOR AND OCCUPANCY
CATEGORY

11.5.1 Importance Factor. Animportance factor, /, shall be as-
signed to each structure in accordance with Table 11.5-1 based
on the Occupancy Category from Table 1-1.

11.5.2 Protected Access for Occupancy Category IV. Where
operational access to an Occupancy Category IV structure is re-
quired through an adjacent structure, the adjacent structure shall
conform to the requirements for Occupancy Category IV struc-
tures. Where operational access is less than 10 ft from an interior
lot line or another structure on the same lot, protection from po-
tential falling debris from adjacent structures shall be provided
by the owner of the Occupancy Category IV structure.

Pet- ZA o8 17

TABLE 11.6-1 SEISMIC DESIGN CATEGORY BASED ON SHORT
PERIOD RESPONSE ACCELERATION PARAMETER

Value of Spg lnclloc @an W
Sps < 0.167 A A A
0.167 < Sps < 0.33 B B C
0.33 < Sps < 0.50 C C D
0.50 < Sps D D D

11.6 SEISMIC DESIGN CATEGORY

Structures shall be assigned a Seismic Design Category in accor-
dance with Section 11.6.1.1.

Occupancy Category 1, 11, or II structures located where the
mapped spectral response acceleration parameter at 1-s period,
5y, is greater than or equal to 0.75 shall be assigned to Seismic
Design Category E. Occupancy Category IV structures located
where the mapped spectral response acceleration parameter at 1-
s period, ), is greater than or equal to 0.75 shall be assigned
to Seismic Design Category F. All other structures shall be as-
signed to a Seismic Design Category based on their Occupancy
Category and the design spectral response acceleration parame-
ters, Sps and Sp), determined in accordance with Section 11.4.4.
Each building and structure shall be assigned to the more se-
vere Seismic Design Category in accordance with Table 11,6-1 or
11.6-2, irrespective of the fundamental period of vibration of the
structure, T.

Where S, is less than 0.75, the Seismic Design Category is
permitted to be determined from Table 11.6-1 alone where all of
the following apply:

1. In each of the two orthogonal directions, the approximate
fundamental period of the structure, 7, determined in ac-
cordance with Section 12.8.2.1 is less than 0.87, where T,
is determined in accordance with Section 11.4.5.

2. Ineachoftwo orthogonal directions, the fundamental period
of the structure used to calculate the story drift is less than
T.

3. Eq. 12.8-2 is used to determine the seismic response coef-
ficient C,.

4, The diaphragms are rigid as defined in Section 12.3.1 or
for diaphragms that are flexible, the distance between verti-
cal elements of the seismic force-resisting system does not
exceed 40 ft.

Where the alternate simplified design procedure of Section 12.14
isused, the Seismic Design Category is permitted to be determined
from Table 11.6-1 alone, using the value of Sps determined in
Section 12.14.8.1.

11.7 DESIGN REQUIREMENTS FOR SEISMIC
DESIGN CATEGORY A

11.7.1 Applicability of Seismic Requirements for Seismic De-
sign Category A Structures. Structures assigned to Seismic De-
sign Category A need only comply with the requirements of

TABLE 11.6-2 SEISMIC DESIGN CATEGORY BASED ON 1-S
PERIOD RESPONSE ACCELERATION PARAMETER

GCGUPANGY CATEGORY ]
TABLE 11.5-1 IMPORTANCE FACTORS Value of Spy TorW ] ]
Occupancy Category ] Sp1 < 0.067 A A A
Tofll T10] 0.067 < Sp; < 0.133 B B C
m 1.25 0.133 < Spy < 0.20 C C D
v 1.5 0.20 < Sp) D D D

116
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conform to the requirements of Section 12.5.2 for Seismic Design
Category B and the requirements of this section, Structures that
have horizontal structural irregularity Type 5 in Table 12.3-1 shall
use one of the following procedures:

a. Orthogonal Combination Procedure. The structure shall
be analyzed using the equivalent lateral force analysis proce-
dure of Section 12.8, the modal response spectrum analysis
procedure of Section 12.9, or the linear response history pro-
cedure of Section 16.1, as permitted under Section 12.6, with
the loading applied independently in any two orthogonal di-
rections and the most critical load effect due to direction
of application of seismic forces on the structure is permit-
ted to be assumed to be satisfied if components and their
foundations are designed for the following combination of
prescribed loads: 100 percent of the forces for one direction
plus 30 percent of the forces for the perpendicular direc-
tion; the combination requiring the maximum component
strength shall be used.

b. Simultaneous Application of Orthogonal Ground
Motion. The structure shall be analyzed using the linear
response history procedure of Section 16.1 or the nonlin-
ear response history procedure of Section 16.2, as permitted
by Section 12.6, with orthogonal pairs of ground motion
acceleration histories applied simultaneously.

12.5.4 Seismic Design Categories D through F. Structures as-
signed to Seismic Design Category D, E, or F shall, as a minimum,
conform to the requirements of Section 12.5.3. In addition, any
column or wall that forms part of two or more intersecting seis-
mic force-resisting systems and is subjected to axial load due
to seismic forces acting along either principal plan axis equal-
ing or exceeding 20 percent of the axial design strength of the
column or wall shall be designed for the most critical load ef-
fect due to application of seismic forces in any direction. Either
of the procedures of Section 12.5.3 a or b are permitted to be
used to satisfy this requirement. Except as required by Section
12.7.3, 2-D analyses are permitted for structures with flexible
diaphragms.

12,6 ANALYSIS PROCEDURE SELECTION

The structural analysis required by Chapter 12 shall consist of one
of the types permitted in Table 12.6-1, based on the structure’s
seismic design calegory, structural system, dynamic properties,
and regularity, or with the approval of the authority having juris-
diction, an alternative generally accepted procedure is permitted
to be used. The analysis procedure selected shall be completed
in accordance with the requirements of the corresponding section
referenced in Table 12.6-1.

12.7 MODELING CRITERIA

12.7.1 Foundation Modeling, For purposes of determining seis-
mic loads, it is permitted to consider the structure to be fixed at the
base. Alternatively, where foundation flexibility is considered, it
shall be in accordance with Section 12.13.3 or Chapter 19.

12.7.2 Effective Seismic Weight. The effective seismic weight,
W, of a structure shall include the total dead load and other loads
listed below:

1. In areas used for storage, a minimum of 25 percent of the
floor live load (floor live load in public garages and open
parking structures need not be included).

2. Where provision for partitions is required by Section 4.2.2
in the floor load design, the actual partition weight or a

128
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TABLE 12.6-1 PERMITTED ANALYTICAL PROCEDURES

1 E%?! i e

=it I

B,C Occupancy Category I or I P P P
et buildings of light;gmed— -

construction not exceeding

3 stories in height

Other Occupancy Category 1 P P P

or 11 buildings not exceeding

2 stories in height

All other structures

Occupancy Category I or 1

buildings of light-framed

construction not exceeding

3 stories in height

Other Occupancy Category 1 P P P

or II buildings not exceeding

2 stories in height

Regular structures with P P P

T <3.5T; and all structures of

light frame construction
ar structures with P P P

T <3.5T; and having only

horizontal irregularities 'lyre

2,3, 4, or 5 of Table 12.2-

or vertical i aritics

4, 5a, or 5b of Table 12.3-

D,E,F

All other structures NP P P
NOTE: P: Permitted; NP: Not Permitted

minimum weight of 10 psf (0.48 kN/m?) of floor area,
whichever is greater.

3. Total operating weight of permanent equipment.
4. Where the flat roof smow load, Py, exceeds 30 psf

(1.44 kN/m*), 20 mp]grcent of the uniform design snow load,
regardless of actual roof slope.

12.7.3 Structural Modeling. A mathematical model of the
structure shall be constructed for the purpose of determining
member forces and structure displacements resulting from ap-
plied loads and any imposed displacements or P-Delta effects.
The model shall include the stiffness and strength of elements
that are significant to the distribution of forces and deformations
in the structure and represent the spatial distribution of mass and
stiffness throughout the structure.

Structures that have horizontal structural irregularity Type 1a,
1b, 4, or 5 of Table 12.3-1 shall be analyzed using a 3-D represen-
tation. Where a 3-D model is used, a minimum of three dynamic
degrees of freedom consisting of translation in two orthogonal
plan directions and torsional rotation about the vertical axis shall
be included at each level of the structure. Where the diaphragms
have not been classified as rigid or flexible in accordance with
Section 12.3.1, the mode] shall include representation of the di-
aphragm’s stiffness characteristics and such additional dynamic
degrees of freedom as are required to account for the participation
of the diaphragm in the structure’s dynamic response. In addition,
the model shall comply with the following:

a. Stiffness properties of concrete and masonry elements shall
consider the effects of cracked sections.

b. For steel moment frame systems, the contribution of panel
zone deformations to overall story drift shall be included.

ASCE 7-05
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SIPs

LOAD DESIGN CHARTS

When you choose R-Control SIPs, you're collaborating with a team of experts
who work with you every step of the way. We're here to answer your questions,
solve your problems, and do everything we can to make sure your project pro-
ceeds smoothly—and ends successfully.

R-Control SIPs are manufactured by a network of licensed manufacturers
throughout North America and the world. R-Control SIP licensed facilities
adhere to strict, consistent standards to ensure high-quality custom-made
R-Control SIPs.

This network allows us to offer architects, engineers and builders the
best of both worlds: the resources of the country’s largest provider of SIP
products and systems, and the superior attention and customer service
of a local supplier.

R-Control SIPs are structural components for use in load bearing wall, roof, ceil-
ing, or floor assembiies. An R-Control SIP Construction Manual, technical bul-
letins, and a building techniques video are available with additional information.
These documents should be reviewed in detail prior to design and installation of
R-Control SIPs. You can download these documents from www.r-control.com.



SIPs Load Design Charts

cew

Roof/Floor - Transverse Loads - PSF
LOAD DESIGN CHART #3
DOUBLE 2X SPLINE DETAILS SIP-102d and SIP-108

sip DEFLECTION SIP SPAN (feet)
THICKNESS LIMIT 10 12 14 16 18 20 22 24
L/360 53 40 30 24 19 15
6-1/2" L/240 79 59 45 35 28 22
L/180 105 79 60 47 37 30
L/360 89 65 48 37 28
8-1/4" L/240 109 | 91 72 55 42 33
L/180 109 91 78 68 57
L/360 150 | 111 | 84 65 51 | & 33 27
10-1/4" L/240 174 145 124 98 77 61 49 40
L/180 174 | 145 | 124 | 109 | 97 82 66 54
L/360 177 148 115 89 70 56 45 37
12-1/4" /240 177 | 148 | 127 | 111 | 99 84 68 55
L/180 177 148 127 111 99 89 81 74
GENERAL NOTES:

» CHART VALUES ARE POUNDS PER SQUARE FOOT.

* DOUBLE 2X SPLINE MUST BE CONTINUOUS, SPACED 4’ 0.C., AND CONNECTED TO SIP FACING WITH
8d BOX (0.113) NAILS 6" O.C.

* CONTINUOUS SUPPORT WITH A MINIMUM DOUBLE 2X SPLINE BEARING OF 1-1/2" AT EACH END REQUIRED.

¢ CHART IS BASED UPON UNIFORM LOADS.

* LOADS LIMITED BY DEFLECTION OR ULTIMATE FAILURE LOAD DIVIDED BY A FACTOR OF SAFETY OF THREE.

* FLOORS MUST HAVE A MINIMUM 7/16" THICK OSB OR EQUIVALENT OVERLAY,

. ,;I%ROS:ABNS GREATER THAN 22’ AND FOR ALL 12-1/4" SIPS, DOUBLE 2X SPLINE IS REQUIRED TO BE #2 DOUGLAS

ETTER.

© FOR SLOPED SIPS, THE LOADING CONDITIONS AND SIP CAPACITIES SHOULD BE REVIEWED BASED UPON THE
INCLINED SIP LENGTH. REFER TO R-CONTROL SIP TECHNICAL BULLETIN SIP NO. 2042.

* VALUES ARE FOR TOTAL LOAD (DEAD LOAD + LIVE LOAD).

* DEFLECTION BASED UPON K_,=1.0. FOR LONG TERM DEFLECTION UNDER SUSTAINED LOAD (CREEP), ADDITIONAL
DEFLECTION MUST BE EVALUATED.

Conlinuous double 2X spiine
e O T e 020)
for spline connsction &
fastaning information.

o
P

R—Contrat 108 box (128)
Do-All~-Ply 1/2° diameter noils © 12° ac. two
continuous beod eoch side. rows stoggersd.

/2" diamater
continuous beod.

Updoteg 1-18~12 Scale: NTS
R-Contro!® SIP

pine Canneclion
Doudle 2X

Upduted 1-18-12

R-Contro® SIP

aor,

ND. W
SP-102d 2x Connection SP-108

10
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Watts Architecture & Engineering

95 Perry St., Suite 300

Buffalo, NY 14203

Project: Grow Solar Decathlon

Rafter Composite Properties

Description Area d
1 0.062 1.56
2 0.005 1.505
3 0.008 1415
4 0.034 1.286
5 0.088 0.759
6 0.012 0.252
7 0.031 0.137
8 0.045 0.038

Total 0.285

yc Ad/d 0.824779

Area Number b d
1 0.821 0.075

2(2 areas) 0.077 0.035
3 0.037 0.215
4 0.821 0.042

5(2 areas) 1.104 0.04

6 (2 areas) 0.044 0.134
7 0.248 0.124
8 0.601 0.075

Ad

0.09672
0.007525

0.01132
0.043724
0.066792
0.003024
0.004247

0.00171
0.235062

bd*3/12
2.88633E-05
5.77266E-05
3.06433E-05
5.06885E-06
1.01377e-05
2.02754E-05
3.94036E-05
2.11289E-05

Extend Mid Section (area 5) by 1" and Recalculate

Description Area

0.062
0.005
0.008
0.034
0.168
0.012
0.031
0.045
0.365

0.821
0.077
0.037
0.821
1104
0.044
0.248

1
2
3
4
5
6
7
8
Total
ye Ad/d
Area Number b
1
2 (2 areas)
3
4
5 (2 areas)
6 (2 areas)
7
8

0.601

d

2,56
2.505
2415
2.286
1.259
0.252
0.137
0.038

1.339129

d

0.075
0.035
0215
0.042

0.04
0.134
0.124
0.075

Ad

0.15872
0.012525

0.01932
0.077724
0.211512
0.003024
0.004247

0.00171
0.488782

bd”3/12
2.88633E-05
5.77266E-05
3.06433E-05
5.06885E-06
1.01377€-05
2.02754€-05
3.94036E-05
2.11289E-05

0.062
0.005
0.008
0.034
0.088
0.012
0.031
0.045

0.062
0.005
0.008
0.034
0.168
0.012
0.031
0.045

d-yc

0.735221
0.680221
0.590221
0.461221
-0.06578
-0.57278
-0.68778
-0.78678

d-yc

1.735221
1.680221
1.590221
1.461221
0.434221
-0.57278
-0.68778
-0.78678

AdA2

0.033514
0.002314
0.002787
0.007233
0.000381
0.003937
0.014664
0.027856

Ad*2

0.186682
0.014116

0.02023
0.072596
0.031676
0.003937
0.014664
0.027856

Ixx

0.033543
0.002371
0.002818
0.007238
0.000391
0.003957
0.014704
0.027877
0.092898

bax

0.18671
0.014173
0.020261
0.072601
0.031686
0.003957
0.014704
0.027877

0.37197

SHOG ZA se))
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> GROW| University at Buffalo

Detailed Water Budget

WATER USE CALCULATIONS
FUNCTION GALLONS) EVENTS o=

Hot Water Draws 15 16 Estimated draw for duration

Water Vaporization 6 1 6 Cooking contest

Dishwasher 40 5 8 5 gallons per load

Clothes Washer 160 20 8 20 gallons per load

Vegetation 350 5 70 5 Gallons per square foot of garden
Fire Protection 280 40 7 2 sprinklers * 20 gal. per min. * 7 min. suppression
Thermal Storage Tanks 0 n/a

Testing 110 110 1 Initial Priming and Testing

Initial Systems Fill 80 80 1 80 Gallon surplus factored in

Solar Thermal

Collectors 50 50 1

Aesthetic Purpose 0 n/a

Radiant Flooring 0 n/a

Safety Factor 131.6 131.6 1 10% Contingency

WATERREQURED | 14476 lgalos | |
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There are currently no unlisted electrical components.
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1. The Growlarium contains significant operable shading devices in order to shade the space from the sun during
hot and sunny weather. These shades are designed to open though to allow sunlight to heat the Growlarium
space during colder weather.

2. The Growlarium contains large operable exterior glazed doors in order to perform in a variety of diverse climates
(6’-4” wide x 7" high [2x] + 3’-2” wide x 7’ high [2x]). In a cold climate, the doors can be closed and sealed in
order to create an unconditioned thermal buffer between the conditioned space of the house and the outside.
This is akin to a foyer, where winds may not blow directly into the most heated parts of a house. In a hot
climate, these doors may open to allow passive airflow through the Growlarium and into the house.

3. The Growlarium utilizes moveable planter boxes in order to move plants grown inside in the winter to the
outside during the swing and summer seasons. These planter boxes are made of wood with a steel frame and
caster system in order to move about the space freely during operation, giving the plants optimal year round
growing potential. Each planter box holds 9 cubic feet of soil, totaling 1000 lbs.

4. The Wet Module and Growlarium utilize moveable work tables in order to facilitate the movement of plants
from the growing areas into the kitchen for processing, and cooked food from the kitchen to the Wet Module or
Growlarium for eating. The Tables provide a flexibility to the work space beside the kitchen, which acts to
expand the kitchen when it is being used. Upon the tables, one can move fresh picked fruit from the Growlarium
to the kitchen, expand kitchen counter space while cooking, then move a meal into the appropriate place and
consume it. The tables are steel framed with large caster wheels and a stone or concrete mass top.

5. The exterior deck to the East of the Dry Module is equipped with towel drying locations. This is an area proximal
to the bathroom where towels are likely to be used, and is open air to the outdoors offering passively drying of
towels and minimizing supplemental energy usage by the operator of the house.

Design Development Project Manual Published 11/18/2014
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University at Buffalo
Interconnection Application Form

NY-BUFF Lot 206

PV SYSTEMS

Silevo Triex U280, Hybrid Monocrystalline / Amorphous Silicon Cells 6.7 KW
with Tunneling Junction Technology, 24 Panels, 2 String array
with 12 modules each, 22 degree tilt

Total DC power of all arrays is 6.7 kW (in tenths)

INVERTERS

Solar Edge SE6000A-US 240V AC 6 KW 1

Total AC power of all inverters is 6 kVA or kW (in whole numbers)

REQUIRED INFORMATION

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

Electrical Distribution Plan E101
Three Line Electrical Schematic E602

Calculations of service/feeder net computed load and neutral load (NEC 220) | E603

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 Published 11/18/2014
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Quantity Takeoff of Competition Prototype House

Masterformat Section Category Brief Description Detailed Description Manufacturer Quantity  Units

050000 Foundation Footings 18318 seismic piers wf STL-10 Ellis 18 ea

050000 Foundation Footings 12312 seismic piers 25 ea
050000 Foundation Footings BB seismic piers wi STL-10 Ellis 29 ea
050000 Floor Structure Steel substructure framing Wi and W12 Beam framing 28 tons
050000 Canopy Superstructure Canopy and Growlarium Structure Galvanized Steel Comrrunity Steel 94 tons
050000 Roofing Flashing 24-ga kynar (PYDF) coping with insect screen 156 If
050000 Exterior Decking Ramp Construction Diarond plate, ramp transition 36 of
06 0000 Foundation Footings 4x4 wood post over footing base; assumes 2'tall 48 If
06 00 00 Floor Structure Floor Build Up 26 floor framing 599 If
06 0000 Floor Structure Floor Construction 134 9172 LWL floor framing 83 If
06 0000 Floor Structure Floor Construction 8.25" EPS SIP floor panels 768 of
06 0000 Floor Structure Finish Floor Backer 12" plywiond sheathing 768 f
06 0000 Roof Structure Finish Ceiling Backer 12" plywood sheathing 772 of
06 0000 Roof Structure Roof Construction 134912 LvL roof framing [ If
06 00 00 Roof Structure Roof Construction 10:25" SIP roof panel 772 sf
06 0000 Roof Structure Roof Drainage 2" % 5" tapered lumber 772 f
06 00 00 Walls Rain Screen 136 plank rain screen - larch 1326 sf
0z 0000 Walls Exterior Wall Construction 10,25" R-405IP wall panel 1060 Ed
06 0000 Wallg Exterior Wall Construction 1/2" phywood sheathing 1060 Ed
00000 Roof Structure Roof Drainage Roof Curb Buildup (stacked 2x3, 284, and 2x8) 156 If
0 0000 Wialls Interior Framing Intariar 235 framing 297 of
OR 0000 Walls Interior Framing 1/2" plywood 534 of
05 0000 Walls Interior Framing Interior 2x8framirg, furred wet wall 74 sf
0R 0000 Walls Interior Framing 3/4" plywond, one side 74 o
05 0000 Exterior Decking Dedc Module Structure 28 deckframing 1913 sf
0R 0000 Exterior Decking Decking Decking 2¢85/4 deckirg 734 o
05 0000 Exterior Decking Ramp Decking Deckirg 2x55,4 dedking, ramp a0g sf
0R 0000 Exterior Decking Ramp Construction Railirg, deck a6 If
06 0000 Exterior Decking Rarmp Construction Railing, ramp 143 If

Diiw 07
07 0000

Floor Construction 51/2" hatt insulation FE8 o

07 0000 Floor Construction apor Barrier 772 f
07 0000 Exterior Wall Construction Rainvent Battens DuPaont 1 Is
07 0000 Walls Exterior Wall Construction TYVEK housewrap TYVEK 1060 Ed
07 o000 Roofing Roof Construction TVVEK housewrap TYVEK 09 sf
07 0000 Ruoofing Roof Construction E0mm TPO white 09 e

n 0
08 0000 Windows Fized Window 26361" vented windaw 77 o

08 00 00 Windows Egress Window 26x61" vented window 11 of
0g o000 Doors Large Folding Door 114-9"7'0" Eurowall 2 ea
08 0000 Daoors Bathroom Exterior Door 3-0"%7-0" door 1 ea
050000 Doors Mechanical Room Door 2-0"%7-0" bi-fold deor 1 ea
08 0000 Doors Bathroom Door F-2"x7-0" pocket door 1 ea
050000 Doors Bedroom Door 2-6"¥7-0" door 2 ea
08 0000 Growlarium Construction Growlarium Walls singla pane glazing BC Greenhouses 471 of
0g o000 Doars Growlariurm Door single pane glazing BC Greenhouses 2 ea
08 0000 Growlarium Construction Growlarium Roof singla pane glazing BC Greenhouses 371 of

090000 Interior Finish Gyspum Board 1/2" Gypsum Board 1844 Ef
09 0000 Interior Finish Wall Reveals FRY Reglet (DCS-525-50) Reveal Strips 257 If
09 0000 Interior Finish Wall Reveals FRY Reglet (DCS-525-75) Reveal Strips 102 If
09 0000 Interior Finish Wall Reveals FRY Reglet (DC5-525-100) Reves| Strips 57 If
09 0000 Interior Finish Wall Eathroom Bathroom Laminzte 477 Ed
09 0000 Interior Finish Floor Wet Module CeramicTile 280 s
090000 Initerior Finish Floor Dry Wodule White Oak 3/4" ¥ 5" 301 Ed
09 0000 Interior Finish Ceiling 1/2" gypsum w 1" furring painted 1234 s
Etquiprnent
110000 Appliances “anity Mirror 3x2 mirror (assumed) 3 s
110000 Appliances Refrdigerator Refridgerator 1 ea
110000 Appliances Dishwasher Dishwasher 1 ea
110000 Appliances ™ VIZIO E-Series 28" Class Full-Array LED Smart TV Sony 1 ea
1 oooo Appliances Laptop Laptop 1 ea
110000 Appliances Washer Washer 1 ea
1 oooo Appliances Cooktop/Range Cooktop/Range 1 ea
110000 Appliances Range Hood Range Hood 1 ea
1 oooo Appliances Qven wall Oven 1 ea
110000 Appliances Blue-ray EDPSLS00 Eluray Player [2015 Model) Sony 1 ea
1 oooo Appliances Speakers Speakers 1 ea
11 0000 Appliances Router Internet Router 1 ea
11 oooo Appliances Dryer Diryer 1 ea



Masterformat Section Category Brief Description Detailed Description Manufacturer Quantity  Units

120000 Fittings Kitchen Base Cabinet 53" Base Corner Cabinet 2 If
120000 Fittings Kitchen Base Cabinet 36" Sink Base Cabinet 1 If
120000 Fittings Kitchen Base Cabinet 12" Base Cabinet 2 ea
120000 Fittings Kitchen Bage Cabinet 8" Basa Pull Out Cahinet 2 ea
120000 Fittings Kitchen Wall Cabinet 24"w x 18"h x 24" deep Wall Cabinet 1 25
120000 Fittings Kitchen Shelving GlassShelving (1'%5.5' 1/2" glass with necessary hardware) 2 ea
120000 Fittings kKitchen Countertop Carian Courtertop a0 o
120000 Fittings Bathroom C ountertop Carian Courtertop 1 ea
120000 Fittings Interior Wall Frosted glass shower divider 1 83
120000 Fittings Customn Fitting Built-in antartainment certer, living roam & bedroomn 1 25

210000 Fire Protection Detectors Sprinkler head 7 ea

2100 00 Fire Protection Systarn Fitting-albow 10 25
2100 00 Fire Protection Systern Fitting-tee [3 25
2100 00 Fire Protection Systemn Pipe-straight 1/2" PEX 100 If
2100 00 Fire Protection Systern Yalve assernbly 1 25
2100 00 Fire Protection Systarn Prassure release valve 1 25
210000 Fire Protection Systemn Pump station & controller 1 ea

Plumbing
220000 Flurnbing Toilet Toilet

1 ea
220000 Plumbing Bathroom Sink Bathroom Sink 1 ea
220000 Flurnbing Bathroom Sink Drain Bathroom Sink Drain 1 B3
220000 Flurnbing Bathroom Sink Fixtures Bathroom Sink Fixtures 1 B3
220000 Plumbing Shower Fidures Shower Fixtures 1 ea
220000 Flurnbing Kitchen Sink Kitchen Sink 1 B3
220000 Flurnbing Kitchen Fistures Kitchen Sink Fiktures 1 B3
220000 Flurnbing Shower Fixtures Shower Drain 1 B3
220000 Flurnbing Water Supply Daornestic water pump station 2 B3
220000 Plumbing Water Supply Het water tank - 8o gal 1 ea
220000 Plumnbing Wiater Supply Expansicn tank 4 ea
220000 Plumbing Wiater Supply Blackwater Tank - 5o0g 2 ea
220000 Plumbing Water Supply 1googallon tank 1 Is
220000 Plumbing Wiater Supply Esterior Hose Bibb 2 ea
220000 Plumbing Water Supply Flumbing supply pipe; PEX 220 If
220000 Plumbing Water Supply Misc valves & fittings 1 Is
220000 Plumnbing Sewage Waste & vent piping; PVC 110 If
220000 Plumbing Solar Thermal Apricus AP-3c Solar Cdlector System 1 Is
230000 HWAL Duct 1 13" x5.5" duct a0 If
230000 HWAC Duct 2 8" ¥5.5" duct 55 If
230000 HWAC Duct3 E"¥5.5" duct a0 If
230000 HWAL Flex Duct " Flex duct a0 If
230000 HWAC Duct fittings Duct fittings 1 Is
230000 HWAC Diffusers Dampers 3 ea
230000 HWAL Diffusers Indoar Underflaor Air Diffusers 7 ea
230000 HWAC Alr Supply 2 Ton, Yariable Speed, X¥20i Condensing Heat Pump Trane 1 ea
230000 HWAL Air Supply 2 Ton, Variable Speed Air Handler Hyperion 1 ea
230000 HWAL Air Supply 5 Kw ElactricHe ater 1 ea
230000 HWAC Air Supply XL950 Thermostat 1 ea
230000 HWAL Air Supply Wirad Remate Outdoar Air Sensar 1 ea
230000 HWAL Air Supply GRD's -3 ea
230000 HWAC Air Supply Energy Recovery ventilator 1 25
230000 HWAL Air Supply Outside grille for intake /exhaust 2 ea

1 Is

230000 HWAL Air Supply Temperature contrals

Electrical
260000 Electrical Electrical Control 2004 Panel; indudirg AFCI drouit breakers 1 ea

26 0000 Electrical Electrical Control Electrical meter 1 ea
260000 Electrical Electrical Control Serivee entrance condudtors; (3) 20 THHN (1) 44 ground 15 If
26 0000 Electrical Electrical Distribution 2004 5E Cable 50 If
260000 Electrical Electrical Distribution Graundirg Allowance 1 Is
26 0000 Electrical Electrical Distribution Duplex 11 25
260000 Electrical Electrical Distribution Ground fault interupter 3 25
26 0000 Electrical Electrical Distribution Weatharproff ground fault interupter 4 25
260000 Electrical Electrical Distribution Floor box duplex 3 ea
26 0000 Electrical Electrical Distribution 304 Dryer outlet 2 25
260000 Electrical Electrical Distribution S0A Rarge outlat 1 25
260000 Electrical Electrical Distribution 304 vehide charging station 1 ea
260000 Electrical Electrical Distribution Sirgle pole swith; 1-gang [ 25
260000 Electrical Electrical Distribution Fway swithe 1-garg 2 e
260000 Electrical Electrical Distribution 4-way; 1-gang 1 ea
26 0000 Electrical Electrical Distribution 14-2 i Cable 1300 If
26 0000 Electrical Electrical Distribution 14-3 WM Cable 180 If

26 0000 Electrical Electrical Distribution 12-2 I Cable 260 If



Masterformat Section Category Brief Description Detailed Description Manufacturer Guantity  Units

260000 Electrical Electrical Distribution 10-3 MM Cable 120 If
260000 Electrical Electrical Distribution €3 WM Cable 50 If
260000 Electrical Lighting Track Head Light Fixtures (Aloyon LED LLAVIYL) 1 Is
260000 Electrical Lighting Tradk Head Light Fixtures (Aloyon LED LLAYLL) 14 ea
260000 Electrical Lighting Trade Head Light FixturesiSmaller Beam Spread) 3 ea
260000 Electrical Lighting Surface Mounted Spot Light s{Euraka 4526-CHR-SA-BLEA) 7 ea
260000 Electrical Lighting Wanity Light [Fluore scent Tube) 1 ea
260000 Electrical Lighting Headboard Light Fixtures 2 ea
250000 Electrical Lighting LED Strip Lighting 237 If
260000 Electrical Electrical Service Domesticwater pump station 2 ea
260000 Electrical Electrical Service Domestic hot water tank; 80gallon 1 ea
260000 Electrical Electrical Service Domestic hot water buffer tank; 30gallon 1 ea
260000 Electrical Electrical Service Dishwasher connection 1 ea
26 0000 Electrical Electrical Service Water-to-air heat purmp 1 ea
260000 Electrical Electrical Service Energy recovery ventilator 1 ea
260000 Electrical Cable 12-3NM Cable 120 If
260000 Electrical Cable 10-3 MM Cable 200 If
260000 Electrical Contral oice Opening s ea
260000 Electrical Contral Data Opening 5 ea
260000 Electrical Contral Tv Opening s ea
260000 Electrical Electrical Service Smoke Detector 5 ea
260000 Electrical P Systern PY Panels 24 ea
260000 Electrical P Systern PV Connections 60 ea
260000 Electrical P Systern PV Cortroller 1 ea
260000 Electrical P Systern Power Optimizers 26 1
260000 Electrical P Systern PY Dismnneds 1 ea
26 0000 Electrical P System Central Invertar 1 ea
260000 Electrical P Systern Data Acquisition System DAS 1 ea

260000 Electrical P Systern Feeder, 3/4" PVC, 46, 3 wire 150 If
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01 1100
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06 10 00
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07 92 00
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10 44 00 Fire Protection Specialties

113100 Residential Appliances

122400 Shades
12 36 61 Simulated Stone Countertops

1313 40 Growlarium (Greenhouse / Solarium)

211313 Wet-Pipe Sprinkler System

221116 Domestic Water Piping

221119 Domestic Water Piping Specialties
221123 Domestic Water Pumps

221219 Facility Potable Water Storage Tanks
221316 Sanitary Waste and Vent Piping
221553 Facility Septic Tank

22 33 30 Solar Water Heating Equipment

22 41 00 Residential Plumbing Fixtures

230593 Testing, Adjusting, and Balancing for HVAC
232113 Hydronic Piping

232123 Hydronic Pumps

2323 00 Refrigerant Piping

233113 HVAC Ducts and Casings

23 34 00 Bathroom Exhaust Fan

2337 13 Diffusers, Registers and Grilles

2356 13.13 Heating, Solar, Vacuum-Tube Collectors
237200 Air-to-Air Energy Recovery Equipment

23 81 26 Split-System Air-Conditioners

260519 Low-Voltage Electrical Power Conductors and Cables
26 05 26 Grounding and Bonding for Electrical Systems
26 05 33 Raceway and Boxes for Electrical Systems

262416 Panelboards

26 27 26 Wiring Devices

26 27 29 Electric Vehicle Charging Station
26 3100 Photovoltaic Collectors
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PART 1 - GENERAL
1.01 SUMMARY

A. This Section includes the following:
1. Work covered by the Documents.
2. Specification formats and conventions.

B. This set of documents, including the Drawings, Specifications, and other data provided, is an incomplete
representation of the project. Pricing the project using these documents will result in an estimate that may
be more or less than the price for the project when the documents are complete. Commencing or pursuing
construction activities using these documents, including ordering of materials or systems, is not permitted.

1.02 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: GRoW, a project of the University at Buffalo.
B. Owner: Research Foundation, University at Buffalo.
C. The Work consists of the following:
1. The Work includes a single-family home, newly-constructed on a portable frame, designed for highway
transport in 2 main sections, and for reassembly on another site. Work includes structure, interior and
exterior finishes, fixtures, appliances, and electrical, mechanical, and plumbing systems. Work also

includes some exterior work that is also transportable, and which serves to complete the utility systems
and provide access to the home.

1.03 PECIFICATION FORMATS AND CONVENTIONS

A. Specification Format: The Specifications are organized into Divisions and Sections using the 50-division
format and CSl's "MasterFormat 2014 Update" numbering system.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 01 12 00

Design Development Project Manual Published 11/18/2014
U.S. D.O.E. Solar Decathlon 2015 Page -52
SUMMARY 011200



PART 1 — GENERAL
1.1 SECTION REQUIREMENTS
A. Comply with applicable provisions of the following:
1. AISC 360.
2. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
PART 2 — PRODUCTS
2.1 COMPONENTS
A. Adjustable Footings and Base Plates
B. Steel Substructure
C. Steel Canopy framework

2.2 STRUCTURAL STEEL

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

B. W-Shapes: ASTM A 572/A 572M, Grade 50.

C. Channels, Angles, M, S-Shapes: ASTM A 36/A 36M.

D. Plate and Bar: ASTM A 36/A 36M.

E. Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.

F. Tube Steel: ASTM A 53/A 53M, Type E or S, Grade B.
2.3 ACCESSORIES

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325

B. Anchor Rods: ASTM F 1554, Grade 36.
1. Configuration: Straight.

2.4 FABRICATION
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Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC 303 and
AISC 360.

Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

Painting: Prepare surfaces clean and free of foreign materials or films of any kind. Where applicable, coat with
Benjamin-Moore “Super Spec” alkyd based DTM paint.

Galvanizing: shall be hot-dip galvanized steel complying with ASTM A 123/A 123M. Minimum Average Coating
Thickness Grade by Material Category (From ASTM A123), the finish shall be continuous, smooth, and uniform.
The appearance shall be free from uncoated areas, blisters, flux deposits and gross dross inclusions as well as
having no heavy zinc deposits that interfere with intended use. The entire coating should have a strong
adherence throughout the service life of galvanized steel.

PART 3 — EXECUTION

3.1 ERECTION

A.

Set structural steel accurately in locations and to elevations indicated in SC- drawings and according to AISC 303
and AISC 360.

B. Baseplates: Bearing Plates and Leveling Plates: Clean concrete and masonry surfaces of bond-reducing materials,

and roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not remove
wedges or shims but, if protruding, cut off flush with edge of plate.

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

D. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints Using
ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened.
2. All bolts, lag screws, washers, and nuts shall be hot dipped galvanized.
3. Refer to SC- drawings for sizes.
E. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.
END OF SECTION 05 12 00
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PART 1 - GENERAL

1.1

SECTION REQUIREMENTS

A. Submittals: Shop Drawings.

PART 2 - PRODUCTS

2.1

METALS

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Steel Bars for Bar Gratings: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or ASTM A 1018/A 1018M.
Wire Rod for Bar Grating Crossbars: ASTM A 510 (ASTM A 510M).

Rolled Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A
283/A 283M, Grade C or D.

Steel Tubing: ASTM A 500/A 500M.

Steel Pipe: ASTM A 53/A 53M, standard weight (Schedule 40), black finish.

Slotted Channel Framing: Cold-formed steel channels complying with MFMA-4

Cast Iron: ASTM A 48/A 48M or ASTM A 47/A 47 M.

Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 240/A 240M or ASTM A 666, Type 304.
Stainless-Steel Bars and Shapes: ASTM A 276, Type 304.

Zinc-Coated Steel Wire Rope: ASTM A 741.

1. Wire-Rope Fittings: Hot-dip galvanized-steel connectors with capability to sustain, without failure, a load

equal to minimum breaking strength of wire rope with which they are used.

Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.

. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6.

Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T6.

. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

Extruded-Bronze Shapes: ASTM B 455, Alloy UNS No. C38500 (architectural bronze).
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2.2

2.3

2.4

2.5

Bronze Castings: ASTM B 62, Alloy UNS No. C83600 (85-5-5-5 or No. 1 composition commercial red brass) or

ASTM B 584, Alloy UNS No. C86500 (No. 1 manganese bronze).

FASTENERS

General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated
fasteners at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.

2. Provide stainless-steel fasteners for fastening stainless steel.

GROUT

Nonshrink, Nonmetallic Grout: ASTM C 1107; recommended by manufacturer for exterior applications.

FABRICATION

General: Shear and punch metals cleanly and accurately. Remove burrs and ease exposed edges. Form bent-
metal corners to smallest radius possible without impairing work.

Welding: Weld corners and seams continuously. Use materials and methods that minimize distortion and
develop strength and corrosion resistance of base metals. At exposed connections, finish welds and surfaces

smooth, with contour of welded surface matching those adjacent.

Comply with AWS for recommended practices in shop brazing. Braze behind finished surfaces without distorting
or discoloring exposed side. Clean exposed brazed joints of flux, and dress exposed and contact surfaces.

Fabricate steel girders for wood frame construction from continuous steel shapes of sizes indicated.
Fabricate steel pipe columns with 1/2-inch steel base plates and 1/4-inch steel top plates welded to pipe with
continuous fillet weld same size as pipe wall thickness. Drill top plates for connection bolts and base plates for

5/8-inch anchor bolts.

Fabricate loose lintels from steel angles and shapes. Size to provide bearing length at each side of openings
equal to one-twelfth of clear span, but not less than 8 inches.

STEEL AND IRON FINISHES
Hot-dip galvanize steel fabrications at exterior locations.

Prepare uncoated ferrous metal surfaces to comply with SSPC-SP 3 and paint with a fast-curing, lead- and
chromate-free, universal modified-alkyd primer complying with MPI#79.

PART 3 - EXECUTION

3.1 INSTALLATION
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A. Provide anchorage devices and fasteners where needed to secure items to in-place construction.

B. Perform cutting, drilling, and fitting required for installing miscellaneous metal fabrications. Set metal
fabrication accurately in location, alignment, and elevation, with edges and surfaces level, plumb, true, and free

of rack.

C. Fit exposed connections accurately together to form hairline joints or, where indicated, with uniform reveals
and spaces for sealants and joint fillers.

END OF SECTION 05 50 00

Design Development Project Manual Published 11/18/2014
U.S. D.O.E. Solar Decathlon 2015 Page -57
METAL FABRICATIONS 055000



PART 1 - GENERAL

1.1

1.2

SUMMARY

This Section includes the following:
1. Framing with dimension lumber.
2. Wood blocking and nailers.

3. Laminated Veneer Lumber (LVL)
3. Plywood panels.

SECTION REQUIREMENTS
Submittals: ICC-ES evaluation reports for engineered wood products.

Related Sections include the following:

06 05 23 Wood Fasteners

06 12 00 Structural Insulated Panels

06 15 33 Wood Deck

06 20 00 Finish Carpentry

07 54 23 Thermoplastic Polyolefin (TPO) Roofing

vk wnN e

PART 2 — PRODUCTS

2.1

2.2

WOOD PRODUCTS, GENERAL
Lumber: Provide dressed lumber, S4S, marked with grade stamp of inspection agency.

Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current model code

research or evaluation reports exist that show compliance with building code in effect for Project.

1. Allowable Design Stresses: Engineered wood products shall have allowable design stresses, as published by
manufacturer that meet or exceed those indicated. Manufacturer's published values shall be demonstrated
by comprehensive testing.

TREATED MATERIALS

Preservative-Treated Materials: AWPA U1; Use Category UC3b for exterior construction not in contact with the
ground.

1. Use treatment containing no arsenic or chromium.

2. Kiln-dry lumber after treatment to a maximum moisture content of 15 percent.

3. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.

Provide preservative-treated materials for items indicated on Drawings, and the following:
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1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in

connection with roofing, flashing, vapor barriers, and waterproofing.
2. Wood framing members that are less than 18 inches above the ground.

2.3 FRAMING
A. Dimension Lumber:

1. Maximum Moisture Content: 15 percent
2. Non-Load-Bearing Interior Partitions: No. 2, Hem-fir (north): NLGA

3. Framing Other Than Non-Load-Bearing Interior Partitions: No. 2, Hem-fir (north): NLGA

B. Laminated-Veneer Lumber: Manufactured with exterior-type adhesive complying with ASTM D 2559. Allowable

design values determined according to ASTM D 5456.
1. Manufacturers:
a. Georgia-Pacific Building Products
4 Treadeasy Avenue
Batavia, NY
Telephone: (585) 343-3800
Website: http://www.buildgp.com/contact-us
b. 84 lumber
2286 Military Road
Tonawanda, NY
Telephone: (716) 695-3784
Website: www.84lumber.com
c. Genesee Lumber Co
76 Franklin Street
Batavia, NY 14020
Telephone: (585) 343-0777
Website: www.geneseelumber.com
d. Gui’s lumber and home center
4695 Shisler Road
Grand Island, NY 14072
Telephone: (716) 773-9060
Website: www.guislumber.com
e. Other: Equal approved by the architect in advance of bid submittal.

2. Extreme Fiber Stress in Bending, Edgewise: 2700 psi for 9.25” nominal- depth members.

3. Modulus of Elasticity, Edgewise: 2,000,000 psi

C. Plywood:

1. Smooth faced, water-resistant 1/2 inch OSB plywood for SIP’s roof splines.
2. Smooth faced, water-resistant 3/4 inch, 1/4 inch, 1/2 inch birch plywood.

3. Smooth faced, water-resistant 1/2 inch plywood for subfloor.

2.4 MISCELLANEOUS LUMBER
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A. Miscellaneous Dimension Lumber: No. 2 grade with 15 percent maximum moisture content of any species.
Provide for nailers, blocking, and similar members.

B. Concealed Boards: No. 2 Hem-fir with 15 percent maximum moisture content.
2.5 MISCELLANEOUS PRODUCTS

A. Fasteners: Size and type indicated. Where rough carpentry is exposed to weather, in ground contact, or in area
of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M or of
Type 304 stainless steel according to the drawings.

1. Power-Driven Fasteners: CABO NER-272.
2. Bolts: Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts and, where indicated, flat
washers.

B. Metal Framing Anchors: Structural capacity, type, and size indicated.

1. Manufacturer: Simpson StrongTie

2. Use ‘Import’ stainless steel 8D common nails, 2.5 inch long with bright finish and flat head @ 3” on center or
equivalent.

3. Use anchors made from hot-dip galvanized steel complying with ASTM A 653/A 653M, G60 coating
designation for interior locations where stainless steel is not indicated.

4. Use anchors made from stainless steel complying with ASTM A 666, Type 304 for exterior locations and
where indicated.

PART 3 — EXECUTION
3.1 INSTALLATION

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Locate
nailers, blocking, and similar supports to comply with requirements for attaching other construction.

B. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless
otherwise indicated.

C. Do not splice structural members between supports unless otherwise indicated.

D. Securely attach rough carpentry to substrates, complying with the following:
1. CABO NER-272 for power-driven fasteners.
2. Published requirements of metal framing anchor manufacturer.
3. Table 2304.9.1, "Fastening Schedule," in the IBC, Table R602.3(1), "Fastener Schedule for Structural
Members," and Table R602.3(2), "Alternate Attachments," in ICC's International Residential Code for One-
and Two-Family Dwellings.

END OF SECTION 06 10 00
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PART 1 GENERAL

11

1.2

1.3

SUMMARY

Section Includes: Structural Insulated Panels (SIPs).

Related Sections: Section(s) related to this section include:

1. Section 06 10 00 Rough Carpentry

2. Section 06 09 00 Wood and Plastics Fastenings

SYSTEM DESCRIPTION

Structural Insulated Panels (SIPs) consist of oriented strand board (OSB) laminated with structural adhesives to a
termite resistant EPS insulation core, a EPA registered treatment for mold, mildew, and termites, and SIP
Manufacturer supplied connecting splines, sealants, and SIP screws.

REFERENCES

ACSE 7 - Minimum Loads for Buildings and other Structures.

ASTM C578 — Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.

DOC PS2 — Performance Standard for Wood-based Structural-Use Panels.

ICC ES ACO4 — Acceptance Criteria for Sandwich Panels.

ICC ES ACO5 — Acceptance Criteria for Sandwich Panel Adhesives.

ICC ES AC12 — Acceptance Criteria for Foam Plastic Insulation.

ICC ES AC239 — Acceptance Criteria for Termite-Resistant Foam Plastics.

AWPA E1 - Standard Method for Laboratory Evaluation to Determine Resistance to Subterranean Termites.

AWPA E12- Standard Method of Determining Corrosion of Metal in Contact with Treated Wood.

ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in an
Environmental Chamber.

EPA - Registered products listing.
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1.5

1.7

1.6

Provide SIPs which have been manufactured, fabricated and installed to withstand loads as stated in the U.S.
Department of Energy Solar Decathlon 2015 Building Code and to maintain performance criteria stated by SIP
manufacturer without defects, damage or failure.

SUBMITTALS

Product Data: Submit product data for specified products.

1. SIP Code Compliance: Provide ICC ES code report for SIP with evidence of compliance with code
requirements as an alternate method of construction. Submit current compliance report number from ICC
ES showing conformance to the 2012 International Building Code (IBC) and International Residential Code
(IRC). Code report shall include compliance with ICC ES AC04 (Sandwich Panels) dated February 2012.

2. EPS Code Compliance: Provide ICC ES code report for EPS foam with evidence of compliance with code.
Submit current compliance report numbers from ICC ES with conformance to the 2012 International Building
Code (IBC) and International Residential Code (IRC). Code report shall include compliance with ICC ES AC12
(Foam Plastic) dated February 2011 and ICC ES AC239 (Termite-Resistance) dated October 2008.

3. Manufacturer’s Instructions: SIP Manufacturer’s Construction Manual and load design charts.

Calculations: Provide structural calculations by a registered architect or professional engineer in the state of
New York qualified to perform such work.

Shop Drawings: Submit shop drawings for SIPs showing layout, elevations, product components and accessories.
Warranty: Warranty documents specified herein.
QUALITY ASSURANCE

Installer Qualifications: Installer should be experienced in performing work of this section and should have
specialized in installation of work similar to that required for this project.

Source Limitations: Obtain all SIPs through one source. All accessories to be as furnished or recommended by
the SIP manufacturer.

REGULATORY REQUIREMENTS:
SIPs shall be recognized for compliance with the International Building Code in a current ICC ES evaluation report
Pre-installation Meeting: Conduct pre-installation meeting to verify project requirements, foundation/structural

system/substrate conditions, SIP manufacturer installation instructions and SIP manufacturer warranty
requirements. Comply with Division 1 Project Management and Coordination (Project Meetings) Section.

PART 2 — PRODUCTS

2.1

Manufacturers/Suppliers:

A. Thermal Foams, Inc., 2101 Kenmore Avenue, Buffalo, NY 14207
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2.2 MATERIALS

A. SIPs consisting of the following:

1. UL certified EPS core with Perform Guard treatment, minimum of 0.95 pcf complying with ASTM C578 Type |
and having ICC ES recognition of termite resistance. Insulation manufacturer shall provide Third Party UL
certificate. ICC ES report shall be provided for recognition of termite resistance in compliance with ICC
AC239.

2. 0SB identified with APA or TECO performance mark with Exposure | durability rating and performance in
accordance with DOC PS-2 span rating 24/16 or greater.

3. Adhesives shall be in conformance with ICC ES ACO5 — Acceptance Criteria for Sandwich Panel Adhesives

4. FrameGuard treatment for mold, mildew, and termite resistance meeting the following requirements:

a. Registered with EPA.

b. Mold growth: 0 rating, tested to ASTM D3273 for 8 weeks at 77 degrees F and 100 percent relative
humidity.

c. Termite resistance: Minimum rating of 7.0, tested to AWPA E-1.

d. Corrosion potential for metals in contact with treated wood: Maximum 2 mils per year, tested to AWPA
E12 for minimum of 60 days on aluminum 2024, carbon steel, hot-dip galvanized steel, and G90
galvanized steel.

e. Equivalent lateral resistance and tooth holding capacity as untreated wood.

2.3 ACCESSORIES
A. Splines: OSB (WALLS), or I-beam (ROOF + FLOOR) for use in joining SIPs shall be supplied by SIPs manufacturer.

B. Fasteners: corrosion resistant SIP screws compatible with SIP system shall be provided by the SIPs
manufacturer.
1. Wood Screws for attachment to wood members
2. Heavy Duty Metal Screws for attachment to metal members (16 gauge to 3/16”)
3. Light Duty Metal Screws for attachment to metal decks (18 gauge or thinner)

C. SIP Sealant: Shall be specifically designed for use with SIPs. Sealant must be compatible with all components of
the SIP. Sealant shall be provided by the SIP manufacturer. VOC content of SIP sealant shall be less than 10 g/L.

D. Dimensional Lumber: SPF, #2 or better, or engineered equivalent unless otherwise required by structural
drawings.
1. 2x10caps
2. 1.75” x9.25” Actual LVL Beams
3. 1.75” x 7.25” Actual LVL Beams

E. Vapor Barrier SIP Tape: woven and coated polyolefin membrane with synthetic adhesive suitable for indoor use,
min. 4 inch wide for use on SIP joints as specified by designer. SIP Tape shall be supplied by the SIP
manufacturer.

2.4 FABRICATION

A. Sizes: SIPs shall be fabricated in accordance with approved Shop Drawings
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2.5

2.6

A.

Thermal Resistance, R-value

1. 8 %” thick SIP with R-value of 29 at 750F (32 at 400F) [FLOOR]

2. 10 %" thick SIP with R-value of 37 at 750F (40 at 400F) [ROOF + WALLS]
PRODUCT SUBSTITUTIONS

Substitutions: No substitutions permitted without fourteen day (14) prior approval.
RELATED MATERIALS

Related Materials: Refer to other sections for related materials as follows:

1. Dimensional Lumber: SPF #2 or better or pre-engineered equivalent: Refer to Division 6 Carpentry Sections.
2. Laminated-Veneer Lumber: Refer to Division 6 Carpentry Sections.

PART 3 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS

A. Compliance: Comply with manufacturer’s ICC ES report, Load Design Charts, Construction Manual, Shop
Drawings, and product data, including product technical bulletins, for installation.

B. Plans shall be reviewed by a qualified architect/engineer and shall be signed and/or sealed. Deviations from
standard detail and load design values shall be calculated and signed and/or sealed by a qualified
architect/engineer.

3.2 EXAMINATION

A. Site Verification of Conditions: Verify substrate conditions (which have been previously installed under other
sections) are acceptable for product installation in accordance with manufacturer’s instructions.

1. Verify conditions of foundation/structural system/substrate and other conditions which affect installation of
SIPs. Any adverse conditions shall be reported in writing. Do not proceed with installation until adverse
conditions are corrected.

3.3 INSTALLATION

A. SIP Installation:

1. SIP Supports: Provide level and square foundation/structural system/substrate that support wall and/or roof
SIPs. For wall SIPs, hold sill plate back from edge of rim board 7/16" to allow full bearing of OSB skins.
Provide 1 1/2" diameter access holes in plating to align with electrical wire chases in SIPs. Provide adequate
bracing of SIPs during erection. Remove debris from plate area prior to SIP placement.

2. SIP Fastening: Connect SIPs by nails as shown on drawings. SIP sealant must be used together with each
fastening techniques. Where SIP Screw Fasteners are used, provide a minimum of 1" penetration into
support. Join SIPs using plates and splines. Secure attachment with nails, staples, or screws, and SIP sealant.
Apply SIP sealant following SIP manufacturer recommendations.

3. SIP Tape: Provide SIP Tape at joints between SIP panels and at intersection of SIP roof and wall.

4. Vapor Retarders: Provide vapor retarders mandated by building code or climate conditions.
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5. Thermal Barriers: Interior surfaces of SIPs shall be finished with a minimum 15-minute thermal barrier, such
as 1/2" gypsum wallboard, nominal 1" wood paneling, or other approved materials. Apply code approved
thermal barriers according to SIP manufacturer’s recommendations.

6. Restrictions: Do not install SIPs directly on concrete. Do not put plumbing in SIPs without consulting SIP
manufacturer. Do not overcut skins for field-cut openings and do not cut skins for electrical chases. SIPs
shall be protected from exposure to solvents and their vapors that damage the EPS foam core.

7. Remove and replace insulated wall or roof SIPs which have become excessively wet or damaged before
proceeding with installation of additional SIPs or other work.
3.4 PROTECTION

A. Protection: Protect installed product and finish surfaces from damage during construction.

1. Roof SIPs: Protect roof SIPs from weather. Provide temporary protection at the end of the day or when rain
or snow is imminent.

2. After installation, cover SIPs to prevent contact with water on each exposed SIP edges and faces.

END OF SECTION 06 12 00

Design Development Project Manual
U.S. D.O.E. Solar Decathlon 2015
STRUCTURAL INSULATED PANELS

Published 11/18/2014
Page - 65
0612 00



PART 1 - GENERAL
1.1 SECTION REQUIREMENTS

A. Submittals: ICC-ES evaluation reports for preservative-treated wood metal framing anchors, and decking
fasteners.

PART 2 - PRODUCTS
2.1 WOOD PRODUCTS, GENERAL
A. Lumber: Provide dressed lumber, S4S, marked with grade stamp of inspection agency.

B. Maximum Moisture Content:
1. Boards: 15 percent.
2. Dimension Lumber: 15 percent

2.2 WOOD MATERIALS

A. Wood Decking:
1. Dimension Lumber Decking: No. 1 grade and the following species:
a. Mixed southern pine; SPIB.
2. Board Decking: 1-1/4-inch-thick, radius-edged decking of the following species and grades:
a. Southern pine, Standard; SPIB.

B. Railings: Provide material hand selected for freedom from characteristics that would impair finish appearance,
including decay, honeycomb, knot holes, shake, splits, torn grain, and wane.
1. Dimension Lumber Railing Members: Construction or No. 2 grade and the following species:
a. Douglas fir-larch, Douglas fir-larch (north), or Douglas fir-south; NLGA, WCLIB, or WWPA.
3. Railing Boards
a. Douglas fir-larch, Douglas fir-larch (north), or Douglas fir-south; NLGA, WCLIB, or WWPA.

C. Dimension Lumber Framing
1. Deck Framing: No. 1 grade and the following species:
b. Southern pine; SPIB.
2. Dimension Lumber Posts: No. 2 grade and the following species:
c. Mixed southern pine; SPIB.

2.3 TREATED MATERIALS
A. Preservative-Treated Boards and Dimension Lumber: AWPA U1; Use Category UC3b.

B. Preservative-Treated Timber and Poles: AWPA U1; Use Category UC4a, waterborne preservative.
1. Use treatment containing no arsenic or chromium.
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2.5

C.

D.

E.

A.

B.

After treatment, redry boards and dimension lumber to 19 percent maximum moisture content.
Mark treated wood with treatment quality mark of an inspection agency approved by ALSC's Board of Review.

Provide preservative-treated materials for all exterior rough carpentry unless otherwise indicated.
1. Framing members.

2. Posts.

3. Decking.

MISCELLANEOUS PRODUCTS

Fasteners: Use stainless steel unless otherwise indicated.

1. Provide nails or screws, in sufficient length, to penetrate not less than 1-1/2 inches (38 mm) into wood
substrate.

2. Power-Driven Fasteners: ICC-ES AC70.

Metal Framing Anchors: Structural capacity, type, and size indicated, made from hot-dip galvanized steel
complying with ASTM A 653/A 653M, G60 (Z2180) coating.
1. Simpson StrongTie

PART 3 - EXECUTION

3.1 INSTALLATION
A. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Locate nailers, blocking,
and similar supports to comply with requirements for attaching other construction.
B. Framing Standard: Comply with AF&PA WCD1 unless otherwise indicated.
C. Securely attach work to substrates, complying with the following:
1. ICC-ES AC70 for power-driven fasteners.
2. "Fastening Schedule" in ICC's International Building Code.
3. "Fastener Schedule for Structural Members" and "Alternate Attachments" in ICC's International Residential
Code for One- and Two-Family Dwellings.
D. Secure decking to framing with screws.
F. Railing Installation: Countersink fastener heads, fill flush, and sand filler.
1. Fit balusters to railings, glue, and screw in place.
2. Secure posts to stringers with steel brackets and through bolts.
END OF SECTION 061533
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PART 1 — GENERAL
1.1 SECTION REQUIREMENTS
A. Submittals: ICC-ES evaluation reports for preservative-treated plywood.
PART 2 - PRODUCTS
2.1 WOOD PANEL PRODUCTS, GENERAL
A. Plywood: DOCPS 1.
B. Oriented Strand Board: DOC PS 2.
2.2 WALL SHEATHING

A. Cementitious Backer Units: ASTM C 1325, Type A.
1. USG Durock ®

2.3 ROOF SHEATHING
A. Oriented-Strand-Board Roof Sheathing: Exposure 1, Structural | sheathing.
2.5 SUBFLOORING AND UNDERLAYMENT

A. Subflooring:
1. Oriented-Strand-Board Subflooring: Exposure 1 single-floor panels or sheathing.

C. Underlayment:
1. Hardboard Underlayment: AHA A135.4, Class 4 (Service), Surface S1S; with back side sanded.

2.6 MISCELLANEOUS PRODUCTS

A. Fasteners: Size and type indicated.
1. Power-Driven Fasteners: CABO NER-272.

B. Adhesives for Field Gluing Panels to Framing: APA AFG-01.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Securely attach to substrates, complying with the following:
1. CABO NER-272 for power-driven fasteners.
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B. Fastening Methods:
1. Subflooring:
a. Glue and nail to wood framing.
2. Roof Sheathing:
a. Nail to wood framing.
3. Underlayment:
a. Thin-set and screw to subflooring.

D. Install cementitious backer units and treat joints according to ANSI A108.11 and manufacturer's written
instructions for type of application indicated.

END OF SECTION 061600
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PART 1 — GENERAL
1.1 SECTION REQUIREMENTS
A. Submittals: Samples for siding, hardboard paneling, moldings and trim.
PART 2 — PRODUCTS
2.1 MATERIALS, GENERAL

A. Lumber: DOC PS 20 and grading rules of inspection agencies certified by American Lumber Standards Committee
Board of Review.

B. Softwood Plywood: DOC PS 1.
C. Baltic Birch Plywood
2.2 EXTERIOR FINISH CARPENTRY

A. Lumber Siding: Kiln-dried, Grade 1 Larch, 5 3/4-inch by 1-inch, tongue and groove.
1. Maximum Moisture Content: 15 percent.

2.3 INTERIOR FINISH CARPENTRY
A. Interior Entertainment Center: 3/4-inch Baltic Birch Plywood with interlocking radiused joints.
B. Mechanical Room Wall: : 3/4-inch Baltic Birch Plywood
C. Fixed Window Trim: : Baltic Birch Plywood
D. Vent operable door: Baltic Birch Plywood, painted to match adjacent walls.
2.4 RAILINGS
A. Exterior Railings: Kiln-dried, Grade 1 Larch.
2.5 MISCELLANEOUS MATERIALS
A. Fasteners for Exterior Finish Carpentry: Stainless-steel.
B. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer.

1. Wood glue shall have a VOC content of 30 g/L or less.
2. Use waterproof resorcinol glue for exterior applications.
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C. Insect Screening for Soffit Vents: PVC-coated glass-fiber fabric.
PART 3 — EXECUTION
3.1 INSTALLATION
A. Condition interior finish carpentry in installation areas for 24 hours before installing.

B. Install finish carpentry level, plumb, true, and aligned with adjacent materials. Scribe and cut to fit adjoining
work. Refinish and seal cuts.

C. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining exterior finish carpentry with
1/32-inch maximum offset for flush installation and 1/16-inch maximum offset for reveal installation.

E. Subparagraph below is based on NFPA 101 requirements.

F. Install standing and running trim with minimum number of joints practical, using full-length pieces from
maximum lengths of lumber available. Do not use pieces less than 24 inches long except where necessary.
Stagger joints in adjacent and related trim. Cope at returns and inside corners and miter at outside corners.

G. Select and arrange paneling for best match of adjacent units. Install with uniform tight joints.

END OF SECTION 06 20 00
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PART 1 - GENERAL

1.1 SECTION REQUIREMENTS
A. Section Includes Bedroom Casework
B. Submittals: Shop Drawings.

C. Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work is completed,
and HVAC system is operating.

PART 2 - PRODUCTS
2.1 ARCHITECTURAL CABINETS
A. Quality Standard: AWI, AWMAC, and WI's "Architectural Woodwork Standards."
B. Wood Cabinets for Transparent Finish: Custom grade.
1. Type of Construction: Frameless.
2. Cabinet Door and Drawer Style: Flush overlay.
3. Wood Species for Exposed Surfaces: Baltic Birch Plywood.
4. Grain Direction: Vertically for drawer fronts, doors, and fixed panels.
2.2 MATERIALS
A. Wood Moisture Content: 5 to 10 percent.
B. Particleboard Faced with White Melamine: ANSI A208.1, Grade M-2
C. Baltic Birch Plywood
2.3 CABINET HARDWARE AND ACCESSORY MATERIALS
A. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 135 degrees of opening, self-closing.
B. Edge Pulls: Back mounted, solid aluminum, 4 inches long.

C. Shelf Rests: BHMA A156.9, BO4013; metal on drilled holes.

G. Drawer Slides: BHMA A156.9, BO5091.
1. Box Drawer Slides: Grade 1.

I.  Furring, Blocking, Shims, and Hanging Strips: Softwood lumber, kiln dried to 15 percent moisture content.

Design Development Project Manual Published 11/18/2014
U.S. D.O.E Solar Decathlon 2015 Page -72
WOOD-VENEER-FACED ARCHITECTURAL CABINETS 064113



2.4 FABRICATION

A. Complete fabrication to maximum extent possible before shipment to Project site. Disassemble components
only as necessary for shipment and installation. Where necessary for fitting at site, provide ample allowance for
scribing, trimming, and fitting.

2.5 SHOP FINISHING OF WOOD CABINETS
A. Finishes: Same grades as items to be finished.

B. Finish cabinets at the fabrication shop; defer only final touchup until after installation.
1. Apply one coat of sealer or primer to concealed surfaces of cabinets. Apply two coats to end-grain surfaces.
2. Apply a wash coat sealer to woodwork made from closed-grain wood before staining and finishing.
3. After staining, if any, apply paste wood filler to open-grain woods and wipe off excess. Tint filler to match
stained wood.

C. Transparent Finish:
1. Product: Minwax® Polycrylic®.
2. Sheen: Clear Satin.
3. Application: Brushed on.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Before installation, condition cabinets to average prevailing humidity conditions in installation areas.

B. Install cabinets to comply with referenced quality standard for grade specified.

C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install level and plumb
(including tops) to a tolerance of 1/8 inch in 96 inches.

D. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.

E. Anchor cabinets to anchors or blocking built into or directly attached to substrates. Fasten with countersunk
concealed fasteners and blind nailing. Use finishing screws for exposed nailing, countersunk and filled flush.

F. Cabinets: Install so doors and drawers are accurately aligned. Adjust hardware to center doors and drawers in
openings and to provide unencumbered operation.
1. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches o.c. with No.
10 wafer-head screws sized for 1-inch penetration into SIP wall.

END OF SECTION 064113
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PART 1 - GENERAL
1.1 SECTION REQUIREMENTS
A. Section includes:
1. Wood and laminate finish used for the kitchen cabinets.
2. Wood and laminate finish used for bathroom cabinets

B. Submittals: Shop Drawings.

C. Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work is completed,
and HVAC system is operating.

PART 2 - PRODUCTS
2.1 ARCHITECTURAL CABINETS
A. Quality Standard: AWI, AWMAC, and WI's "Architectural Woodwork Standards."

B. Plastic-Laminate Cabinets: Custom grade.

1. Type of Construction: Frameless.
Cabinet Door and Drawer Style: Flush overlay.
Laminate Cladding: Thermoset Decorative panels.
Drawer Sides and Backs: Solid hardwood.
Drawer Bottoms: Hardwood plywood.

ukhwnN

2.2 MATERIALS
A. Wood Moisture Content: 5 to 10 percent.
B. Medium-Density Fiberboard: ANSI A208.2, Grade 130.
C. Particleboard Faced with White Melamine.
E. High-Pressure Decorative Laminate: NEMA LD 3.
2.3 CABINET HARDWARE AND ACCESSORY MATERIALS
A. Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 135 degrees of opening, self-closing.
B. Edge Pulls: Back mounted, solid aluminum, 4 inches long.

C. Shelf Rests: BHMA A156.9, BO4013; metal on drilled holes.
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G. Drawer Slides: BHMA A156.9, BO5091.

1. Box Drawer Slides: Grade 1.

Furring, Blocking, Shims, and Hanging Strips: Softwood lumber, kiln dried to 15 percent moisture content.

2.4 FABRICATION

A. Complete fabrication to maximum extent possible before shipment to Project site. Disassemble components

only as necessary for shipment and installation. Where necessary for fitting at site, provide ample allowance for
scribing, trimming, and fitting.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Before installation, condition cabinets to average prevailing humidity conditions in installation areas.
B. Install cabinets to comply with referenced quality standard for grade specified.
C. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install level and plumb
(including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).
D. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
E. Anchor cabinets to anchors or blocking built into or directly attached to substrates. Fasten with countersunk
concealed fasteners and blind nailing.
F. Cabinets: Install so doors and drawers are accurately aligned. Adjust hardware to center doors and drawers in
openings and to provide unencumbered operation.
1. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches o.c. with No.
10 wafer-head screws sized for 1-inch penetration into SIP wall.
END OF SECTION 064116
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PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:
1. Battinsulation.

2. Auxiliary Insulating Materials

B. Related Work specified elsewhere includes:
1. Division 07 roofing Sections for insulation installed as part of the roofing system.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.

B. Schedule: Indicate where each type of product is to be applied. Provide drawings if necessary to show where
insulation is to be installed.

PART 2 - PRODUCTS
2.1 BATT INSULATION
A. Mineral-Fiber-Blanket Insulation: ASTM C 665, Type |, unfaced, with flame-spread index of 25 or less.
2.2 AUXILIARY INSULATING MATERIALS
A. Insulation for Small Voids: Foamed in-place plastic
PART 3 - EXECUTION
3.1 INSTALLATION, GENERAL
A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at
any time.

C. Extend insulation to envelop entire area to be insulated. Cut and fit tightly around obstructions and fill voids
with insulation. Remove projections that interfere with placement.

Design Development Project Manual Published 11/18/2014
U.S. D.O.E. Solar Decathlon 2015 Page - 76
THERMAL INSULATION 07 2100



D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and
lengths. Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise
shown or required to make up total thickness.

3.2 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions. If
no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide
permanent placement and support of units.

B. Spray-Applied Insulation: Apply spray-applied insulation according to manufacturer's written instructions. Do
not apply insulation until installation of pipes, ducts, conduits, wiring, and electrical outlets in walls is completed
and windows, electrical boxes, and other items not indicated to receive insulation are masked. After insulation is
applied, make flush with face of studs by using method recommended by insulation manufacturer.

C. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps
in insulation using the following materials:

2. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

D. Electrical Boxes: Install sheet caulking at each electrical switch and outlet box and at cavity spaces where required
to prevent air infiltration through boxes in framed and cavity walls.

END OF SECTION 07 21 00
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PART 1 - GENERAL
1.1 SECTION REQUIREMENTS
A. Submittals: ICC-ES evaluation reports for water-resistive barrier.
PART 2 - PRODUCTS
2.1 WATER-RESISTIVE BARRIERS

A. Building Wrap: ASTM E 1677, Type | air barrier; with water-vapor permeance not less than 23 perms per ASTM E
96/E 96M, Desiccant Method (Procedure A); flame-spread and smoke-developed indexes not greater than 25
and 450, respectively, when tested according to ASTM E 84; UV stabilized; and acceptable to authorities having
jurisdiction.

1. DUPONT™ TYVEK® COMMERCIALWRAP®

2.2 ACCESSORIES

A. Flexible Flashing: Adhesive butyl rubber compound, bonded to plastic film or spunbonded polyolefin, with an
overall thickness of 0.030 inch (0.8 mm).
1. Butyl Rubber:
a. DUPONT™ FLEXWRAP NF®
b. DUPONT™ STRAIGHTFLASH®

B. Building Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap manufacturer for sealing
joints and penetrations in building wrap.

B. Rainscreen Battens
1. DUPONT™ RAINVENT® BATTEN

PART 3 - EXECUTION
3.1 INSTALLATION

A. Building Wrap Installation:
1. Apply building wrap immediately after sheathing is installed.
2. Seal seams, edges, fasteners, and penetrations with building wrap tape.
3. Extend into jambs of openings and seal corners with building wrap tape.

B. Flexible Flashing Installation:
1. Prime substrates as recommended by flashing manufacturer.
2. Lapseams and junctures with other materials at least 3 inches (75 mm), except that at flashing flanges of
other construction, laps need not exceed flange width.
3. Lap flashing over water-resistive barrier at bottom and sides of openings.
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4. Lap water-resistive barrier over flashing at heads of openings.
5. After flashing has been applied, roll surfaces with a hard rubber or metal roller.

C. Rainscreen Batten Installation:
1. Place the battens over DuPont™ Tyvek® at 16" on center and align with the wall studs. Secure DuPont™
RainVent™ Battens in place with 1" crown, 1-1/4" long staples at 16" on center or other approved fasteners
capable of penetrating the studs by 1/2"

END OF SECTION 072500
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PART 1 - GENERAL

11

1.2

1.3

SUMMARY

Section Includes: Engineered Thermoplastic Polyolefin (TPO) single ply mechanically fastened membrane roofing
system, including Thermoplastic Polyolefin (TPO), cover board, coping/fascia system, metal flashing, fixing
hardware; designed to provide a closed roof system, with sizes and configurations as shown on drawings and
specified herein.

Basis of design shall be the Thermoplastic Polyolefin (TPO) with 10 feet wide and 45 mils thick minimum.

Warranties: Manufacturer's standard form or customized, without monetary limitation, signed by roofing
manufacturer agreeing to repair leaks due to defects in materials or workmanship for period of 10 years.

Related Sections include the following:
1. 06 1000 Rough Carpentry

2. 06 12 00 Structural Insulated Panels
3. 07 62 00 Sheet Metal Flashing and Trim

REFERENCES

Roofing Terminology: Refer to the following publications for definitions of roofing work related terms in this
Section:

1. ASTM D 1079 “Terminology Relating to Roofing and Waterproofing.”

2. Glossary of NRCA's "The NRCA Roofing and Waterproofing Manual."

3. Roof Consultants Institute “Glossary of Roofing Terms.”

4. Sheet Metal Terminology and Techniques: SMACNA Architectural Sheet Metal Manual.

SUBMITTALS

Product Data: Manufacturer’s data sheets for each product to be provided.

Detail Drawings: Review roofing system plans, elevations, sections, details, and details of attachment to other
Work, as included in the attached bid set and approve prior to submittal of bid:

1. Base metal flashings, cants, and membrane terminations.

2. Any crickets, saddles, and tapered edge strips, including slopes.

Verification Samples: Provide for each product specified.

Installer Certificates: Signed by roofing system manufacturer certifying that Installer is approved, authorized, or
licensed by manufacturer to install roofing system.

Design Development Project Manual Published 11/18/2014
U.S. D.O.E. Solar Decathlon 2011 U.S. D.O.E. Solar Decathlon 2015 Page - 80
THERMOPLASTIC POLYOLEFIN (TPO) ROOFING 075423



1.4

15

1.6

E.

Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with
requirements specified in “Performance Requirements" and “Guarantees” Article.

Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer and witnessed
by a qualified testing agency, for components of roofing system.

QUALITY ASSURANCE

Installer Qualifications: Qualified firm that is approved, authorized, or licensed by roofing system manufacturer
to install manufacturer's product and that is eligible to receive the specified manufacturer's guarantee.

Manufacturer Qualifications: Qualified manufacturer that has UL listing or FMG approval for roofing system
identical to that used for this Project.

Testing Agency Qualifications: An independent testing agency with the experience and capability to conduct the
testing indicated, as documented according to ASTM E 548.

Fire-Test-Response Characteristics: Provide roofing materials with the fire-test-response characteristics
indicated as determined by testing identical products per test method below by UL, FMG, or another testing and
inspecting agency acceptable to authorities having jurisdiction.

SITE CONDITIONS, DELIVERY, STORAGE AND HANDLING

Deliver roofing materials in original containers with seals unbroken and labeled with manufacturer's name,
product brand name and type, date of manufacture, and directions for storage.

Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and
other sources. Comply with insulation manufacturer's written instructions for handling, storing, and protecting

during installation.

Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.

WARRANTY

Provide manufacturer’s standard warranty against defects in materials and workmanship. Warranty to be issued
by the original manufacturer. No third party or other sub-supplier warranties will be accepted.

Warranty Period: Ten years for TPO roof membrane and for all other components from the date of final
completion.

PART 2 — PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
Design Development Project Manual Published 11/18/2014
U.S. D.O.E. Solar Decathlon 2011 U.S. D.O.E. Solar Decathlon 2015 Page - 81

THERMOPLASTIC POLYOLEFIN (TPO) ROOFING 07 54 23



A. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when tested according to
ASTM G 152, ASTM G 154, or ASTM G 155.

B. Impact Resistance: Roofing system shall resist impact damage when tested according to ASTM D 3746 or
ASTM D 4272.

C. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980.

D. ENERGY STAR Listing: Roofing system shall be listed on the DOE's ENERGY STAR "Roof Products Qualified
Product List" for low-slope roof products.

E. Energy Performance: Three-year, aged, solar reflectance not less than 0.55 and emissivity not less than 0.75 or
aged, Solar Reflectance Index of not less than 64.

E. Materials shall be identified with appropriate markings of applicable testing and inspecting agency.
1. Exterior Fire-Test Exposure: Class B; Roof assembly material shall be tested in accordance with ASTM E 108
or UL 790.
2. Fire-Resistance Ratings: ASTM E 119, for fire-resistance-rated roof assemblies of which roofing system is a
part.

2.2 SUPPLIER

A. Carlile Syntec
P.O. Box 7000, Carlisle, PA 17013
(800) 479-6832

B. Johns Manville Corporate Offices,
P. 0. Box 5108, Denver, CO 80217-5108
Toll Free: (800) 922-5922
Telephone: (303) 978-2000
Website: www.jm.com

C. Firestone Building Products
250 West 96th Street, Indianapolis, IN 46260
Toll Free: (800) 428-4442
Telephone: (317) 575-7000 phone
Fax: (317) 575-7100
Website: www.firestonebpco.com

D. Other: Approved equal approved by the architect in advance of bid submittal.
2.3 MATERIALS
A. Fabric-Reinforced TPO Sheet: ASTM D 6878, internally fabric- or scrim-reinforced, uniform, flexible, TPO sheet.

1. Thickness: 45 mils, minimum.
2. Exposed Face Color: White.
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3. Tensile Strength: Minimum of 300 Ibs as tested using ASTM D751
4. Tearing Strength: Minimum of 85 Ibs as tested using ASTM D751

B. Cover Board:
1. Smooth faced, water-resistant 3/4 inch Plywood.

C. Auxiliary Materials:

1. Sheet Flashing: Unreinforced TPO sheet flashing, 55 mils thick, minimum, of same color as sheet membrane.

2. Bonding Adhesive: LVOC.

3. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion resistance
provisions in FM Approvals 4470, designed for fastening membrane to substrate, and acceptable to roofing
system manufacturer.

4. Metal Termination Bars: Manufacturer's standard predrilled stainless-steel or aluminum bars, with anchors.

5. Metal Flashing Sheet: Provide 26 gauge thick SS Metal flashing sheet specified in Section 1.2 “REFERENCES”
A. 4 - Sheet Metal Terminology and Techniques.

6. Any Miscellaneous Accessories.

2.4 TAPERED ROOF STRUCTURE

A. Examine and verify already constructed tapered structure using plywood blocks with slope of 1/4 inch per 12
inches unless otherwise indicated.

2.5 VAPOR RETARDER/BARRIER

A. Apply Dupont™ Tyvek® COMMERCIALWRAP® air barrier as per manufacturer’s instructions; tested according to
ASTM E2357. Verify with Joe

PART 3 — EXECUTION
3.1 INSTALLATION

A. Provide two skilled people to assist our construction team members with TPO roof installation on site in Buffalo
for a period of at least two days.

B. Examine substrates, areas, and conditions for compliance with requirements affecting performance of roofing
system:
1. Verify that roof openings and penetrations are in place and set and braced and that roof drains are securely
clamped in place.

C. Clean and remove sharp projections, dust, debris, moisture, and other substances detrimental to roofing
installation.

D. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto
surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.
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E. Proceed with installation only after unsatisfactory conditions have been corrected.
F. Install TPO sheet according to roofing system as per instructions:
1. Examine and check tapered wood structure created and completed prior to TPO roof installation to maintain
the roof’s slopes.
2. Mechanically Fastened Sheet Installation: Secure one edge of sheet using fastening plates centered within
the membrane splice, and mechanically fasten sheet to roof deck over the tapered wood structure.

G. Spread sealant bed over deck drain flange at roof drains, and securely seal membrane roofing in place with
clamping ring.

H. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.

I. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive. Weld side and end laps to ensure
a watertight seam installation.

J.  Terminate and seal top of sheet flashings.

END OF SECTION 07 54 23
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PART 1 - GENERAL

11

SECTION REQUIREMENTS

A. Submittals: Product Data, Shop Drawings, and color Samples.

B. Coordinate installation of sheet metal flashing and trim with adjoining roofing and wall materials, joints, and

seams to provide a leakproof, secure, and noncorrosive installation.

Fabricator Qualifications: For copings and low-slope roof edge flashings that are SPRI ES-1 tested and/or FM
Approvals approved, shop shall be listed as able to fabricate required details as tested and approved.

PART 2 - PRODUCTS

2.1

2.2

2.3

PERFORMANCE REQUIREMENTS

Standard: Comply with NRCA's "The NRCA Roofing Manual unless otherwise indicated. Conform to dimensions
and profiles shown unless more stringent requirements are indicated.

FM Approvals' Listing: Manufacture and install copings that are listed in FM Approvals' "RoofNav" and approved
for windstorm classification. Identify materials with name of fabricator and design approved by FM Approvals.

SPRI Wind Design Standard: Manufacture and install copings tested according to SPRI ES-1 and capable of
resisting the design pressure as noted in drawings

SHEET METAL

Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, not less

than 0.032 inch (0.8 mm) thick; finished as follows:

1. Finish: Manufacturer's standard two-coat fluoropolymer system with color coat containing not less than 70
percent polyvinylidene fluoride (PVDF) resin by weight.

ACCESSORIES

Self-Adhering, High-Temperature Sheet Underlayment: Butyl or SBS-modified asphalt; slip-resisting-polyethylene
surfaced; with release paper backing; cold applied. Stable after testing at 240 deg F (116 deg C) and passes after
testing at minus 20 deg F (29 deg C); ASTM D 1970.

Slip Sheet: Rosin-sized building paper, 3-Ib/100 sq. ft. (0.16-kg/sg. m) minimum.

Fasteners: Wood screws, annular-threaded nails, self-tapping screws, self-locking rivets and bolts, and other
suitable fasteners.
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2.4

C.

1. Exposed Fasteners: Heads matching color of sheet metal roofing using plastic caps or factory-applied
coating.

Spikes and Ferrules: Same material as gutter; with spike with ferrule matching internal gutter width.
Fasteners for Copper: Copper, hardware bronze, or Series 300 stainless steel.

Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

Fasteners for Zinc-Tin Alloy-Coated Stainless-Steel Sheet: Series 300 stainless steel.

Fasteners for Metallic-Coated Steel Sheet: Hot-dip galvanized steel or Series 300 stainless steel.

ok wnN

Butyl Sealant: ASTM C 1311, solvent-release butyl rubber sealant.

Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187.

FABRICATION

Fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal
standard that apply to the design, dimensions, geometry, metal thickness, and other characteristics of item
indicated.

Expansion Provisions: Where lapped expansion provisions cannot be used, form expansion joints of
intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl sealant concealed within

joints.

Fabrication Tolerances: Fabricate sheet metal flashing and trim that are capable of installation to tolerances
specified in MCA's "Guide Specification for Residential Metal Roofing."

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with cited sheet metal standards. Allow for thermal expansion; set true to line and level. Install Work
with laps, joints, and seams permanently watertight and weatherproof; conceal fasteners where possible.
B. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide for proper
installation of elastomeric sealant according to cited sheet metal standard.
C. Seams: Fabricate nonmoving seams with flat-lock seams.[ For aluminum, form seams and seal with epoxy seam
sealer. Rivet joints for additional strength.]
D. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pretin edges of sheets to a
width of 1-1/2 inches (38 mm); however, reduce pretinning where pretinned surface would show in completed
Work.
1. Do not solder [metallic-coated steel] [and] [aluminum] sheet.
2. Do not pretin zinc-tin alloy-coated stainless steel.
3. Do not use torches for soldering.
4. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. Completely remove flux and
spatter from exposed surfaces.
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E. Metal Protection: Where dissimilar metals contact each other, protect against galvanic action or corrosion by
painting contact surfaces with bituminous coating.
1. Coat concealed side of aluminum with bituminous coating where it contacts wood, ferrous metal, or
cementitious construction.

END OF SECTION 07 62 00
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PART 1 - GENERAL

11

SECTION REQUIREMENTS

A. Submittals: Product Data, Shop Drawings, and color Samples.

PART 2 - PRODUCTS

2.1

2.2

2.3

PERFORMANCE REQUIREMENTS

SPRI Wind Design Standard: Manufacture and install copings roof-edge specialties tested according to SPRI ES-1
and capable of resisting the design pressure as noted on drawings.

ROOF SPECIALTIES

Copings: Formed metal coping system consisting of formed-metal coping cap, concealed anchorage, corner
units, end cap units, and concealed splice plates.
1. Formed Aluminum: 0.040 inch thick.

Scuppers:

1. Scupper: Fabricated in uniform section lengths, with matching corner units, ends, outlet tubes, and other
accessories. Furnish expansion joints and expansion-joint covers.
a. Scupper Style: Two piece rectangular box with drainage hole.
b. Aluminum: 0.040 inch.

MATERIALS
Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required.

Aluminum Finish: Two-coat fluoropolymer system with color coat containing not less than 70 percent
polyvinylidene fluoride (PVDF) resin by weight.

Self-Adhering Sheet Underlayment, High Temperature: Butyl or SBS-modified asphalt; slip-resisting-polyethylene
surfaced; with release paper backing; cold applied. Stable after testing at 240 deg F (116 deg C) and passes after
testing at minus 20 deg F (29 deg C); ASTM D 1970.

Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance
requirements.

Exposed Penetrating Fasteners: Gasketed screws with heads matching color of metal.

Fasteners for Copper Sheet: Copper, hardware bronze, or Series 300 stainless steel.

Fasteners for Aluminum: Aluminum or Series 300 stainless steel.

Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip zinc-coated steel.

uhwn e
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E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane or silicone polymer sealant.

F. Butyl Sealant: ASTM C 1311, solvent-release butyl rubber sealant.

G. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
PART 3 - EXECUTION
3.1 INSTALLATION

A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof specialties
securely in place, with provisions for thermal and structural movement.

B. Coat back side of [aluminum] [stainless-steel] roof specialties with bituminous coating where they will contact
wood or ferrous metal construction.

C. Separate dissimilar metals with a bituminous coating or polymer-modified, bituminous sheet underlayment.

D. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof specialties for
waterproof performance.

E. Space movement joints at a maximum of [12 feet (3.6 m)] <Insert dimension> with no joints within [18 inches
(450 mm)] <Insert dimension> of corners or intersections unless indicated.

F. Fastener Sizes: Use fasteners of sizes that will penetrate [wood blocking or sheathing not less than 1-1/4 inches
(32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws] [substrate not less than recommended by
fastener manufacturer to achieve maximum pull-out resistance] <Insert size requirement>.

H. Scuppers: Allow for thermal expansion. Attach scupper to firmly anchored scupper supports.

END OF SECTION 077100
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PART 1 - GENERAL
1.1 SECTION REQUIREMENTS
A. Submittals: Product Data and color Samples.

B. Environmental Limitations: Do not proceed with installation of joint sealants when ambient and substrate
temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F (4.4
deg C).

PART 2 - PRODUCTS
2.1 JOINT SEALANTS

A. Low-Emitting Materials: Sealants shall comply with the following limits for VOC content:
Architectural Sealants: 250 g/L.

Nonmembrane Roof Sealants: 300 g/L.

Single-Ply Roof Membrane Sealants: 450 g/L.

Other Sealants: 420 g/L.

Sealant Primers for Nonporous Substrates: 250 g/L.

Sealant Primers for Porous Substrates: 775 g/L.

Modified Bituminous Sealant Primers: 500 g/L.

Other Sealant Primers: 750 g/L.

PN A~ WNPE

B. Low-Emitting Materials:

1. Exterior reactive sealants shall have a VOC content of not more than 50 g/L or 4 percent by weight,
whichever is greater.

2. Other exterior caulks and sealants shall have a VOC content of not more than 30 g/L or 2 percent by weight,
whichever is greater.

3. Interior sealants shall comply with the testing and product requirements of the California Department of
Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using
Small-Scale Environmental Chambers."

C. Compatibility: Provide joint sealants, joint fillers, and other related materials that are compatible with one
another and with joint substrates under service and application conditions.

D. Sealant for Use in Building Expansion Joints[, One of the Following]:
1. Single-component, neutral-curing silicone sealant, ASTM C 920, Type S; Grade NS; Class 50.

E. Sealant for General Exterior Use Where Another Type Is Not Specified[, One of the Following]:
1. Single-component, neutral-curing silicone sealant, ASTM C 920, Type S; Grade NS; Class 25.

F. Sealant for Exterior Traffic-Bearing Joints, Where Slope Precludes Use of Pourable Sealant:
1. Single-component, nonsag urethane sealant, ASTM C 920, Type S; Grade NS; Class 25.
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2.2

Sealant for Exterior Traffic-Bearing Joints, Where Slope Allows Use of Pourable Sealant:
1. Single-component, pourable urethane sealant, ASTM C 920, Type S; Grade P; Class 25.

Sealant for Use in Interior Joints in Ceramic Tile and Other Hard Surfaces in Kitchens and Toilet Rooms and

around Plumbing Fixtures:

1. Single-component, mildew-resistant silicone sealant, ASTM C 920, Type S; Grade NS; Class 25; formulated
with fungicide.

Sealant for Interior Use at Perimeters of Door and Window Frames:
1. Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.

Acoustical Sealant:
1. Nonsag, paintable, nonstaining latex sealant complying with ASTM C 834 that effectively reduces airborne
sound transmission as demonstrated by testing according to ASTM E 90.

MISCELLANEOUS MATERIALS

Provide sealant backings of materials that are nonstaining; are compatible with joint substrates, sealants,
primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on
field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, of size and density to control sealant depth and otherwise contribute
to producing optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide
self-adhesive tape where applicable.

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint
substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.

PART 3 - EXECUTION

3.1

INSTALLATION
Comply with ASTM C 1193.

Install sealant backings to support sealants during application and to produce cross-sectional shapes and depths
of installed sealants that allow optimum sealant movement capability.

Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of
joints.
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D. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, seal perimeters, control
joints, openings, and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both
faces of partitions. Comply with ASTM C 919.

END OF SECTION 079200
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PART 1 GENERAL
1.1 SECTION INCLUDES

A. Factory-primed Wood French hinged doors.
1.2 RELATED SECTIONS

A. Section 07 25 00 - Weather Barriers: Water-resistant barrier.
B. Section 07 92 00 - Joint Sealants: Sealants and caulking.

13 REFERENCES

A. American Architectural Manufacturers Association (AAMA):
1. AAMA 502 - Voluntary Specification for Field Testing of Windows and Sliding Doors.

B. American Society for Testing and Materials (ASTM):

ASTM B 117 - Operating Salt Spray (Fog) Apparatus.

ASTM C 1036 - Flat Glass.

ASTM C 1048 - Heat-Treated Flat Glass — Kind HS, Kind FT Coated and Uncoated Glass.

ASTM D 1149 - Rubber Deterioration — Surface Ozone Cracking in a Chamber.

ASTM D 2803 - Filiform Corrosion Resistance of Organic Coatings on Metal.

ASTM D 3656 - Insect Screening and Louver Cloth Woven from Vinyl-Coated Glass Yarns.

ASTM D 4060 - Abrasion Resistance of Organic Coatings by the Taber Abraser.

ASTM E 283 - Rate of Air Leakage Through Exterior Windows, Curtain Walls and Doors Under Specified

Pressure Difference Across the Specimen.

9. ASTM E 330 - Structural Performance of Exterior Windows, Curtain Walls and Doors by Uniform Static Air
Pressure Difference.

10. ASTM E 547 - Water Penetration of Exterior Windows, Curtain Walls and Doors by Cyclic Static Air Pressure
Differential.

11. ASTM G 85 - Modified Salt Spray (Fog) Testing.

PNV A WNRE

C. Screen Manufacturers Association (SMA):
1. SMA 1201 - Specifications for Insect Screens for Windows, Sliding Doors and Swinging Doors.

D. Window and Door Manufacturers Association (WDMA):
1. ANSI/AAMA/NWWDA 101/1.5.2 - Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood Windows
and Glass Doors.
2. ANSI/AAMA/NWWDA 101/1.5.2/NAFS-02 - Voluntary Performance Specification for Windows, Skylights and
Glass Doors.
3. WDMA 1.S.4 - Industry Standard for Water-Repellent Preservative Non-Pressure Treatment for Millwork.
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1.4 PERFORMANCE REQUIREMENTS
A. Door Unit Air Leakage, ASTM E 283, 1.57 psf (25 mph): 0.15 cfm per square foot of frame or less.
B. Door Unit Water Penetration: No water penetration through door unit when tested in accordance with ASTM E
547, under static pressure of 0 psf (0 mph) after 4 cycles of 5 minutes each, with water being applied at a rate of
5 gallons per hour per square foot.
1.5 SUBMITTALS
A. Comply with Division 1 requirements.
B. Product Data: Submit manufacturer's product data, including installation instructions.
C. Warranty: Submit manufacturer’s standard warranty.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials to site undamaged in manufacturer's or sales branch's original, unopened containers
and packaging, with labels clearly identifying manufacturer and product name. Include installation instructions.

B. Storage: Store materials in an upright position, off ground, under cover, and protected from weather, direct
sunlight, and construction activities.

C. Handling: Protect materials and finish during handling and installation to prevent damage.

PART 2 PRODUCTS
2.1 MANUFACTURER

A. Pella Corporation, 102 Main Street, Pella, lowa 50219. Toll Free (800) 54-PELLA. Phone (641) 621-1000.
Website www.pella.com.

2.2 WOOD FRENCH HINGED DOORS

A. Factory-Primed Wood Out-swing French Door: Architect Series factory-assembled wood French doors with
outward swing door panels installed in frame.

B. Frame:
1. Select wood, water-repellent, preservative-treated with EnduraGuard® in accordance with WDMA 1.S.-4.
EnduraGuard includes water-repellency, three active fungicides and an insecticide applied to the frame.
2. Exposed Surfaces: Pine veneered and edge-banded with no visible fastener holes.
Exterior Finish: Factory-Primed Morning Sky Grey.
4. Sill: 1/2-inch low-profile extruded aluminum with mill finish.

w
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5. Overall Frame Depth: 5-7/8 inches.

E. Weather Strip:
1. Panel-mounted, dual-durometer extruded polymer one-piece design with welded corner.

2.3 GLAZING

A. Glazing:
1. Float Glass: ASTM C 1036, Quality 1.
a.Tempered Glass: ASTM C 1048.
2. Type: Glass: Insulated Triple Tempered Obscure Low-E Obscure SunDefenseTM Low-E Insulating Glass Air
Filled High Altitude 1"

2.5 HARDWARE

A. Handles:
1. Solid brass on interior and exterior.
2. Interior thumb-turn.
3. Schlage configured “C-K” keyway pinlock cylinder on exterior.
4. Finish: Endura Hardware Collection satin nickel.

B. Locking System:
1. Mortised and keyed multi-point locking system.
2. 7/8-inch center dead bolt and shoot-bolts at head and sill shall engage simultaneously.

C. Hinges:
1. Corrosion-resistant leaves with wear-resistant hinge bushings, stainless steel pin and decorative cap.
2. Doors with frame heights greater than 6" 10”: 4 hinges.
3. Finish:
a. Out-Swing Doors: Match exterior door cladding.

2.6 TOLERANCES
A. Doors shall accommodate the following opening tolerances:
1. Vertical Dimensions Between High and Low Points: Plus 1/8 inch, minus 0 inch.
2. Width Dimensions: Plus 