STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

US DEPARTMENT OF ENERGY SOLAR DECATHLON 2013

STANFORD UNIVERSITY

@ start.home

AS-BUILT CONSTRUCTION DOCUMENTATION
PROJECT MANUAL

August 22, 2013

Project Manual



STANFORD UNIVERSITY
start.home http://www.solardecathlon.stanford.edu

TABLE OF CONTENTS
SUMMANY OF Canges. .. ..ottt e e e, 4
Rules Compliance Checklist. .......o.oiiiiiii i e e as 5
Structural CalCulations. .........o.uiiit i e 8
Detailed Water BUQeL. ... ..ot e e 251
Summary of Unlisted Electrical Components..............c.ouiiiiiiiiiiiiiii e, 252
Summary of Reconfigurable Features..............oooiiiiiiiiiiiii i 253
Interconnection ApPliCation FOrm............oouiiiiiii e, 254
Energy Analysis Results and DisCuSSION. ..........c.o.iiriiiiitii i, 255
Quantity Takeoff of Competition Prototype House............ccoviiiiiiiniiiiiiiiiieeea 274
Construction Specifications Table of Contents............ccoiiiiii i 281
DIVISION O, .o e e s 285
DIVISION 05 ..ottt e e e 287
DIVISION 0. ...ttt e 303
DIVISION 07 ..ottt et e 342
DIVISION 08, . ..ottt e e e e 385
DIVISION 0. ...t 409
DIVISION L0, ..ttt 430
I3 Y [0 432
I3 Y [0 I 2 438
I3 Y [0 0 451
DIVISION 22, . i e 456
VIS 0N 23, . e 482

Project Manual



STANFORD UNIVERSITY
Sta I’t . h ome http://www.solardecathlon.stanford.edu

DIVISION 25, . 511
DIVISION 26. ...t 513
DIVISION 28. ..o 550
DY [0 1 2P 553
DIVISION 4. ..ot e 568
ATACIMENTS. ..o 573

Project Manual



STANFORD UNIVERSITY
start.home http://www.solardecathlon.stanford.edu

SUMMARY OF CHANGES

e Due to manufacturer availability, Stion STN-150 Panels were changed to STN-135
e Due to change in panels, inverter was changed to SMA SB6000TL-12
e Smoke alarm added per IRC requirements
e Numerous changes made to QTO and final materials (highlighted in green in QTO)
o Trellis and awning specified as dimensioned redwood
Exterior wooden doors and glass door products changed
Exterior plywood rolling door changed from custom fabricated metal door
Removed interior door between office and great room
Hot bituminous roof changed to PVVC Sarnafil
Lineoleum floor added to mechanical room in place of concrete base
o LED Light fixtures were changed
e Addenda to structural calculations were added.
e Interconnection form updated to reflect changes in Panel and Inverter schedules.
e DC Disconnect and Combiner box removed from electrical line from PV; inverter chosen
to have hard DC disconnect and fuse
e Several items removed from design of house—these are denoted in red on the QTO for the
most part.
o Deck skirts and benches eliminated
o Graywater pipe eliminated
o Grab bar eliminated in shower
o Living room shelving eliminated; free standing casework not built-in to be used
everywhere
o One closet removed from office space
e RFI’s for Structural Engineering issues during construction included in Structural
Calculations. Drawings and calculations as approved by signing engineer included.
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RULES COMPLIANCE CHECKLIST

RULE
RULE DESCRIPTION | LOCATION DESCRIPTION LOCATION

Drawing(s) showing the assembly and disassembly
Rule 4- Construction sequences and the movement of heavy machinery

2 Equipment on the competition site 0-101
Rule 4- Construction
2 Equipment Specifications for heavy machinery 015419
Rule 4- Ground Drawing(s) showing the locations and depths of all
3 Penetration ground penetrations on the competition site S-101
Impact within Drawing(s) showing the location, contact area, and S-101,
Rule 4- the Solar bearing pressure of every component resting Structural
4 Envelope directly within the solar envelope Calculations
Rule 4- Specifications for generators (including sound
5 Generators rating) N/A
Drawing(s) showing the locations of all equipment,
Rule 4- Spill containers, and pipes that will contain liquids at H-101,
6 Containment any point during the event P-SERIES
07 62 13, 11
3100
21 13 13, 22
11 16
22 11 23, 22
12 19
22 13 16, 22
13 29, 22 13

36, 22 33 30,
Specifications for all equipment, containers, and 22 41 00, 22

Rule 4- Spill pipes that will contain fluids at any point duringthe 23 00, 32 84

6 Containment event 13,
Calculations showing that the structural design S-501,

Rule 4- remains compliant even if 18 in. (45.7 cm) of Structural

7 Lot Conditions vertical elevation change exists Calculations
Drawing(s) showing shimming methods and

Rule 4- materials to be used if 18 in. (45.7 cm) of vertical S-401, S-501-

7 Lot Conditions elevation change exists on the lot S-502

Rule 5- Solar Envelope Drawing(s) showing the location of all house and

2 Dimensions site components relative to the solar envelope A-201-A212
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Rule

2

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

5-

Solar Envelope
Dimensions

Structural
Design
Approval
Finished
Square
Footage
Finished
Square
Footage
Entrance
Exit Routes

and

Placement

Watering
Restrictions

PV
Technology
Limitations

Batteries
Batteries

Desiccant
Systems
Desiccant
Systems

Village Grid

Village Grid

List of solar envelope exemption
accompanied by justifications
references

List of, or marking on, all drawing and project
manual sheets that will be stamped by the
qualified, licensed design professional in the
stamped structural submission; the stamped
submission shall consist entirely of sheets that also
appear in the drawings and project manual
Drawing(s) showing all information needed by the
rules officials to measure the finished square
footage electronically

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

Drawing(s) showing the accessible public tour
route

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

requests
and drawing

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

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

Specifications for all primary and secondary
batteries and stand-alone, PV-powered devices
Drawing(s) describing the operation of the
desiccant system

Specifications for desiccant system components

Completed interconnection application form

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

STANFORD UNIVERSITY
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N/A

S-SERIES,
Structural
Calculations

G-101

N/A

G-103

L-101

L-001, L102,
P901, P904

26 31 00, 48
19 00, 48 19
16

N/A

N/A

N/A

N/A

Page 199

E-102, E-104,
E201
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Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule

Rule
11-4

8-

Village Grid
Village Grid
Village Grid
Village Grid

Village Grid
Container
Locations

Container
Locations

Team-Provided
Liquids
Greywater
Reuse

Rainwater
Collection

Thermal Mass

Thermal Mass
Greywater
Heat Recovery

Water Delivery

Water Delivery
Water
Removal
Water
Removal

Public Exhibit

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

One-line electrical diagram

Calculation of service/feeder net computed load
per NEC 220

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

Elevation(s) showing the meter housing, main
utility disconnect, and other service equipment
Drawing(s) showing the location of all liquid
containers relative to the finished square footage
Drawing(s) demonstrating that the primary supply
water tank(s) is fully shaded from direct solar
radiation between 9 a.m. and 5 p.m. PDT or
between 8 a.m. and 4 p.m. solar time on October 1
Quantity, specifications, and delivery date(s) of all
team-provided liquids for irrigation, thermal mass,
hydronic ~ system  pressure  testing, and
thermodynamic system operation

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

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

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

Specifications for components of liquid-based
thermal mass systems

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

Drawing(s) showing the complete sequence of
water delivery and distribution events
Specifications for the containers to which water
will be delivered

Drawing(s) showing the complete sequence of
water consolidation and removal events
Specifications for the containers from which water
will be removed
Interior and exterior
accessible tour route

plans showing entire

STANFORD UNIVERSITY
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26 31 00, 48
1900

48 19 16
E-601

Page 199
G-103, E201

E-201

H-101

P-101, G-601

Page 196
P102,
L102

P904,

N/A
N/A
N/A
N/A
P-101
221219
P-101
221219

G102, G-103
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Calc: Load Takeoff

By: Curtis Wong

Date: 01/22/13

1.1 ROOF TAKEOFF

CLERESTORY ROOF DEAD LOAD TAKEOFF

Page:

MATERIALS ROOF (psf) WALL (psf)
PV Panels (34 Ibs/cell) 2.0 2.0
Roofing - Shingles 3.0 3.0
Sheathing - 3/4" Plywood 2.2 2.2
Ceiling - 1/2" Gyboard 2.2 2.2
MEP/HVAC/Lighting 3.0 3.0
8-1/4" SIP Roof 3.6 3.6
Miscellaneous 2.0 2.0

18.0 18.0

Use: 18 18
Per California Building Code 2010:
Roof Live Load = 20 psf

DECK ROOF DEAD LOAD TAKEOFF
MATERIALS JOIST (psf) BEAM (psf) POST (psf)
Sheathing - 3/4" Plywood 2.2 2.2 2.2
Lighting 1.0 1.0 1.0
2x10 Joists @ 16" O.C. 3.0 3.0 3.0
Beams - 1.0 1.0
Post - - 0.5
Miscellaneous 2.0 2.0 2.0

8.2 9.2 9.7

Use: 9 10 10

Per California Building Code 2010:
Roof Live Load = 20 psf

12



Calc: Load Takeoff
By: Curtis Wong
Date: 1/22/13 Page:

1.2 FLOOR TAKEOFF
INTERIOR FLOOR DEAD LOAD TAKEOFF
MATERIALS FLOOR (psf) BEAM (psf) FOOTING (psf)
Flooring - Carpet and Pad 2.0 2.0 2.0
Sheathing - 3/4" Plywood 2.2 2.2 2.2
8-1/4" SIP Floor 3.6 3.6 3.6
Parallam Floor Beams - 3.0 3.0
Footing - - 3.0
Miscellaneous 3.0 3.0 3.0

10.8 13.8 16.8

Use: 11 14 17
Per Solar Decathlon Building Code 2011:
Floor Live Load = 50 psf

OUTDOOR DECK DEAD LOAD TAKEOFF
MATERIALS DECK (psf) JOIST (psf) BEAM (psf) FOOTING (psf)
1" Hardwood Deck 4.0 4.0 4.0 4.0
2x8 Joists @ 16" O.C. - 2.2 2.2 2.2
Parallam Floor Beams - - 3.0 3.0
Footing - - - 3.0
Miscellaneous 2.0 2.0 2.0 2.0

6.0 8.2 11.2 14.2

Use: 6 9 12 15

Per Solar Decathlon Building Code 2011:
Floor Live Load = 100 psf

13



1.3 EXTERIOR WALL TAKEOFF

Calc: Load Takeoff
By: Curtis Wong
Date: 01/22/13 Page:

EXTERIOR WALL DEAD LOAD TAKEOFF

MATERIALS WEIGHT (psf)
Exterior Finish 5.0
4-1/2" SIP Wall 3.2
Interior Finish - 1/2" Gypsum 2.2
Miscellaneous 2.0
12.4
Use: 13

14



2.0 GRAVITY SIP DESIGN
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Calc:

By:

Date:

2.1 SIP ROOF DESIGN

UNIFORM AREA LOAD

Dead Load = 18 psf
Live Load = 20 psf

Total Load = 38 psf

R-CONTROL LOAD TABLE

SIP ROOF SIZE

- From Load Table
Wacrua = 38  psf
Waow = 55 psf

DCR = Wacryar / Wanow = 0.69 < 1.0 OK

[USE 8-1/2" SIP FOR ROOF |

SIP Roof Design

Curtis Wong

01/22/2013

Page:
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Calc: SIP Wall Design

By: Curtis Wong

Date: 01/22/2013

2.2 SIP WALL DESIGN

UNIFORM AREA LOAD

Dead Load = 18 psf
Live Load = 20 psf

Total Load = 38 psf
Trib. Width= 8 ft

Total Line Load = 304 plf

R-CONTROL LOAD TABLE

Wall - Unlform Axlal Loads - PLF
LOAD DESIGN CHART H#2B
DETAIL SIP-101c

SIP SIP HEIGHT (feet)
THICKNESS 8 8 WAB* 10 12 14 16
4-1/2" 2750 2300 2500 2000
6-1/2" 4000 2400 3500 3000 2750 2500
8-1/4" 4000 2400 3500 3000 2750 2500
10-1/4" 4000 2400 3500 3000 2750 2500
12-1/4" 4000 2400 3500 3000 2750 2500

SIP WALL SIZE

- From Load Table
Wacrua = 304  plf
Watow = 2500 plf

DCR = WACTUAL / WALLOW = 0.12 < 1.0 OK

|USE 4-1/2" SIP FOR WALL |

17




Calc: SIP Floor Design
By: Curtis Wong
Date: 01/22/2013

2.3 SIP FLOOR DESIGN

UNIFORM AREA LOAD

Dead Load = 11 psf
Live Load = 50 psf

Total Load = 61 psf

R-CONTROL LOAD TABLE

SIP FLOOR SIZE

- From Load Table
WacruaL= 61 psf
Waow= 72 psf

DCR = Wycrya / Waow = 0.85 < 1.0 OK

[USE8-1/2"SIP FORFLOOR |

18




3.O0LATERAL ANALYSIS
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Calc: Wind Loads

By: Curtis Wong

Date: 01/22/2013

3.1 WIND ANALYSIS

GIVEN BY SOLAR DECATHLON 2012 BUILDING CODE:

Wind Speed, V= 85 mph
Exposure Category C

BUILDING DIMENSIONS:

[
¥y '
le—2 >
ry
30"2" 18I
, 12'
16
\ 4
a4 N A4
I 1
43 [ Mean Roof Height, h = 15 ft
Roof Angle, 8= 20 °
PER ASCE 7-10 DIRECTIONAL PROCEDURE:
Wind Directionality Factor, K, = 0.85 - MWEFRS
Topographic Factor, K,,= 1.0 - Flat Site
Gust Effect Factor, G= 0.85 -> Rigid Structure
Internal Pressure Coefficient, GC,; = 0.18
CALCULATING VELOCITY PRESSURE:
Velocity Pressure Exposure, K, = 0.85 -> Height falls within 0-15 ft range

Velocity Pressure, g, = 0.00256K,K,K,V> = 13.4 psf

20



Calc: Wind Loads
By: Curtis Wong
Date: 01/22/2013

MWEFRS - SOUTH TO NORTH DIRECTION

/

A A A A

—> NEGATIVE INTERNAL PRESSURE CONTROLS

WINDWARD WALL:
External Pressure Coefficient, C,= 0.8

Design Wind Pressure, p=qGC,-q;(GC,;) = 11.5 psf
Wall Area, A= 516 sf
Point Load, P= 5.9 kips

LEEWARD WALL:
External Pressure Coefficient, C,= -0.5

Design Wind Pressure, p=qGC,-q;(GC,) = -3.3 psf
Wall Area, A= 774 sf
Point Load, P = -2.5 kips

WINDWARD ROOF:
External Pressure Coefficient, C,= -0.4

Design Wind Pressure, p=qGC,-q;(GC,) = -0.7 psf

Design Wind Pressure, p=qGC,-q;(GC,) = -2.0 psf
Roof Area, A= 765 sf
Point Load, P = -0.6 kips

SOUTH TO NORTH TOTAL FORCE, P = 7.9 kips

21

- L/B=30/43<1

—-> h/L=15/16 <1.0and B =20~
—> Horizontal Direction
- Vertical Direction
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Calc: Wind Loads

By: Curtis Wong

Date: 01/22/2013

MWEFRS - NORTH TO SOUTH DIRECTION

A

/

—> POSITIVE INTERNAL PRESSURE CONTROLS

WINDWARD WALL:
External Pressure Coefficient, C,= 0.8

Design Wind Pressure, p=9GC,-q;(GC,;) = 6.7 psf
Wall Area, A= 774 sf
Point Load, P = 5.2 kips

LEEWARD WALL:
External Pressure Coefficient, C,= -0.5 > L/B =30/43<1

Design Wind Pressure, p=qGC,-q;(GC,) = -8.1 psf
Wall Area, A= 516 sf
Point Load, P = -4.2 kips

WINDWARD ROOF:
External Pressure Coefficient, C, = -0.6 > h/L=15/16 <1.0and B=20"

Design Wind Pressure, p=qGC,-q;(GC,) = -3.2 psf - Horizontal Direction
Design Wind Pressure, p=qGC,-q;(GC,) = -8.7 psf - Vertical Direction
Roof Area, A= 765 sf
Point Load, P = -2.4 kips

| NORTH TO SOUTH TOTAL FORCE, P = 11.8 kips |$ Controls North-South Direction

22
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Calc: Wind Loads

By: Curtis Wong

Date: 01/22/2013

MWERS - EAST TO WEST DIRECTIPON

€<—
<—
< ] 1 e e o o ‘
@I - r
- POSITIVE INTERNAL PRESSURE CONTROLS
WINDWARD WALL:
External Pressure Coefficient, C;= 0.8
Design Wind Pressure, p=9GC,-q,(GC,) = 6.7 psf
Wall Area, A= 403 sf
Point Load, P = 2.7 kips
LEEWARD WALL:
External Pressure Coefficient, C,= -0.4 > L/B=43/30=1.4

Design Wind Pressure, p=qGC,-q;(GC,) = -6.9 psf
Wall Area, A= 403 sf
Point Load, P = -2.8 kips

| EAST-WEST TOTAL FORCE, P = 5.5 kips |

23




3.2 SEISMIC WEIGHT

ROOF
Clerestory Area= 765 sf
Clerestory DL = 18 psf

Deck Area= 507 sf
Deck DL = 10 psf

Total Roof Weight = 26 kips

Calc: Seismic Loads

By: Curtis Wong

Date: 01/22/2013

Page:

Bedroom Area = 275 sf
Bedroom DL= 16 psf

Core Area= 173 sf
CoreDL= 16 psf

EXTERIOR WALLS
Wall Length = 147 ft
Wall Area = 1617 sf
Wall DL = 13 psf

Total Wall Weight = 21 kips

Average Wall Height = 11 ft

FLOOR
Interior Area = 1000 sf
Floor DL = 17 psf

Total Floor Weight = 23 kips

Deck Area = 515 sf
Deck DL= 12 psf

TOTAL
Total Weight = 70 kips

Seismic Weight = 37 kips

-> weight bearing on foundation footings

- weight of roof and half of wall

24



Design Maps Summary Report http://gechazards.usgs.gov/designmaps/us/summary.php?empla...

w5 :
2USGS Design Maps Summary Report
User—Specified Input

Report Title Orange County Great Park, Irvine
Tue February 5, 2013 17:14:57 UTC

Building Code Reference Document ASCE 7-10 Standard
(which makes use of 2008 USGS hazard data)

Site Coordinates 33.67°N, 117.73°W
Site Soil Classification Site Class D — “Stiff Soil”
Risk Category I/11/111

USGS—Provided Output

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

lof 2 2/5/13 9:15 AM
° 25



Design Maps Summary Report http://geohazards.usgs.gov/designmaps/us/summary.php?templa...

MCE; Response Spectrum Design Response Spectrum

Sa(g)
Sa(qg)

0 + - - - s + + + + ! .00 - t t t + + + + + |
0.00 0.20 0.40 0.60 0.20 1.00 1.20 1.40 1.60 1.20 2.00 0.00 0.20 0.40 0.60 0.820 1.00 1.20 1.40 1.60 1.80 2.
Period, T (sec) Period, T (sec)

For PGAy, T, Cgrs, and Cg, values, please view the detailed report.

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

20f2

2/5/13 9:15 AM
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Design Maps Summary Report http://gechazards.usgs.gov/designmaps/us/summary.php?empla...

w5 :
2USGS Design Maps Summary Report
User—Specified Input

Report Title Stanford University
Wed December 19, 2012 06:00:14 UTC

Building Code Reference Document ASCE 7-10 Standard
(which makes use of 2008 USGS hazard data)

Site Coordinates 37.42494°N, 122.16719°W
Site Soil Classification Site Class D — “Stiff Soil”
Risk Category I/11/111

USGS—Provided Output

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

lof 2 27 12/18/12 10:00 PM
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Design Maps Summary Report http://gechazards.usgs.gov/designmaps/us/summary.php?empla...

MCE; Response Spectrum Design Response Spectrum

Sa(g)
Sa(qg)

0.0

0 + - - - s + + + + ! .00 - s t t + + + + +
0.00 0.20 0.40 0.60 0.20 1.00 1.20 1.40 1.60 1.20 2.00 0.00 0.20 0.40 0.60 0.820 1.00 1.20 1.40 1.60 1.80 2.
Period, T (sec) Period, T (sec)

00

For PGAy, T, Cgrs, and Cg, values, please view the detailed report.

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

12/18/12 10:00 PM
28



Calc: Seismic Base Shear

By: Courtney Wong

Date: 01/22/13 Page: 1

3.3 SEISMIC BASE SHEAR

Given Parameters

Building Code = ASCE 7-10 Note: Seismic parameters

Site Soil Classification = D Table 20.3-1: Site Classification used from Stanford site
Structure Risk Category = |, II, Il Table 1.5-1

Site Location = Stanford, CA

since they govern over Irvine
site parameters

Mapped Acceleration Parameters (Section 11.4.1)
S¢= 1.746 g Figure 22-1
S;= 0.785 g Figure 22-2

Site Coefficients (Section 11.4.3)

F.= 1.0 Table 11.4-1: Site Coefficient F ,
F,= 1.5 Table 11.4-2: Site Coefficient F ,

Table 11.4-1 Site Coefficient, F,

Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral Response Acceleration
Parameter at Short Period

Site Class Ss<0.25 Ss=0.5 Ss=0.75

Ss=1.0 Ss = 1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7

Note: Use straight-line interpolation for intermediate values of S.

29



Calc: Seismic Base Shear

By: Courtney Wong
Date: 01/22/13 Page: 1
MCE, Spectral Response Acceleration Parameters (Section 11.4.3)
Sms=FSs= 1.746 g Equation 11.4-1
Swi=FS;1= 1.1775 g Equation 11.4-2
Design Spectral Acceleration Parameters (Section 11.4.4)
Sps=%Sus= 1.164 g Equation 11.4-3
Sp1=%Sw= 0.785 g Equation 11.4-4
Calculation of Fundamental Period, T
Structure Type = All other structural systems
n=1
C,=0.02
x=0.75
ho=16 ft
T,=Ch, = 0.160 Equation 12.8-7
Table 12.8-2 Values of Approximate Period Parameters C; and x
Structure Type G, %
Moment-resisting frame systems in which the frames resist 100% of the required seismic force
and are not enclosed or adjoined by components that are more rigid and will prevent the frames
from deflecting where subjected to seismic forces:
Steel moment-resisting frames 0.028 (0.0724)" 0.8
Concrete moment-resisting frames 0.016 (0.0466)" 09
Steel eccentrically braced frames in accordance with Table 12.2-1 lines Bl or D1 0.03 (0.0731)* 0.75
Steel buckling-restrained braced frames 0.03 (0.0731)* 0.75
All other structural systems 0.02 (0.0488)* 0.75

“Metric equivalents are shown in parentheses.

Design Response Spectrum (Section 11.4.5)

Design Response Spectrum

110
0.33
0.B8
077
[N 1
0.55
0.4

Sa (g

0.22
0.d2
0.11

0,00 t t t t f t t t t i
0.00 0.20 0.40 0.60 080 1.00 1.20 1.40 1.60 1.80 200

Period, T (sec)
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Calc: Seismic Base Shear

By: Courtney Wong

Date: 01/22/13

Calculation of Seismic Response Coefficient, C,

Response Mod. Coeff.,, R= 6.5 Table 12.2-1
Seismic Importance Factor, I, = 1.00 Table 1.5-2

C, =Sps/(R/1.) = 0.1791 Equation 12.8-2

C. should be smaller than:
C; =Sp1/[T(R/1)] = 0.7548077 forT<T, Equation 12.8-3
Cs = SpaT/[T(R/1)] = forT>T, Equation 12.8-4

C, should be greater than:
C,=0.044S5pl, 2 0.01 0.051216 =20.01,0.K.  Equation 12.8-5
Cs=0.55,/(R/l,) = 0.0603846 forS,;>0.6g Equation 12.8-6

C,=0.1791

Determine Seismic Base Shear
W = 37 kip
V=CW = 6.6 kip

31
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Calc: Lateral Load Distribution

By: Branden Dong

Date: 1/22/2013 Page:

3.4 LATERAL LOAD DISTRIBUTION

DESIGN DEAD-LOAD VALUES
CLERESTORY ROOF= 18 psf INTERIOR FLOOR= 17 psf
DECK ROOF= 10 psf EXTERIOR FLOOR= 12 psf

DESIGN BASE SHEAR

WIND: SEISMIC:
Vwns = 11.8 kips Vsns = 6.623 kips Cs= 0.1791
Vwew = 5.5 kips Vsew = 6.623 kips

1o
O,
©
®

| 1 |
| 15' | 15' | 15' 1
€ >€ >€ >!
| | 1 |
1 1 1 1
1 1 1 1
@ 1 1 1 1
————— |—-———_——_———_ === - —_———} -
A 1 1 1 1
1 1 7'- 1 1
1 1 1 1
1 1 N |
15 | N
1
1
| 11'-
0 v : 13!_4"
e e - - - -
‘ A 7} I >\
5l_0ll
14!_9u
15'
5l_5ll

NOTE: GRIDLINES ARE FOR LABELING SHEARWALLS AND NOT CONSISTENT WITH CONSTRUCTION DOC'S

ASSUMPTIONS:

*FLEXIBLE DIAPHRAGM, THEREFORE LOAD DISTRIBUTION TRIBUTARY AREA BASED

*SHEAR WALLS HAVE TWO POSSIBLE IN-PLANE SHEAR CAPACITIES: q = 335 plf / q = 540 plf
**SEE R-CONTROL LOAD CHART FOR SPLINE TYPE

*OUTDOOR DECK DIMENSIONS ARE ~15' BY 45
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Calc: Lateral Load Distribution

By: Branden Dong

Date: 1/22/2013

Page:

SEISMIC LATERAL LOAD DISTRIBUTION (EAST-WEST DIRECTION)
*DETERMINE SEISMIC LOAD DISTRIBUTED TO EACH WALL LINE

WALL LINE A
Arre= 113 sqft
Wp, = 35 psf
Lya = 4.0 ft

VLINE-A = CS*WDL*ATRIB/ I-WALL

Vunea = 176 plf |

WALL LINE A.5
Ars= 75sqft
Wp, = 35 psf
Lyal = 7.7 ft

VLINE-A.S = CS*WDL*ATRIB/ I-WALL

Vune-as = 61 plf |

WALL LINE B
Amre=  525sqft
Wp, = 35 psf

Lwa = 15.83 ft

VLINE-B = CS*WDL*ATRIB/ I-WALL

Vune-s = 208 plf |

WALL LINE C
**HOUSE AREA **ROOF DECK AREA
A= 113 sqft A= 338sqft
Wp = 35 psf Wp, = 10 psf

LWALL = 11.08 ft

Vinec = Cs*Wp *Argig / Lwaw

Vinec = 118 plf |
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Calc: Lateral Load Distribution

By: Branden Dong

Date: 1/22/2013 Page:

SEISMIC LATERAL LOAD DISTRIBUTION (NORTH-SOUTH DIRECTION)
*DETERMINE SEISMIC LOAD DISTRIBUTED TO EACH WALL LINE

WALL LINE 1
**HOUSE AREA **ROOF DECK AREA
A= 338sqft Ams= 338sqft
Wp = 35 psf Wp, = 10 psf

LWALL = 14.75 ft

Viner = G*Wp *Arpig / Lwaw

Vine:s = 184 plf |

WALL LINE 2
Ame= 75sqft
Wp, = 35 psf

Lwa = 11.5ft

Vine-2 = Cs*Wp *Argig / Lwaw

Vune2 = 41 plf |
WALL LINE 3

ATRIB = 75 Sq ft

Wp, = 35 psf

LWALL = 5.7 ft

Vine-s = Cs*Wp *Arpig / Lwaw

Vunes = 83 plf |
WALL LINE 3.2

Ame= 86sqft

Wp, = 35 psf

Lwa = 11.2 ft

VLINE»3 = CS*WDL*ATRIB/ LWALL

Vunes = 48 plf |
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Calc: Lateral Load Distribution

By: Branden Dong
Date: 1/22/2013 Page:
WALL LINE 4
**HOUSE AREA **ROOF DECK AREA
Amis= 450sq ft Ami =  338sqft
Wp = 35 psf WoL = 10 psf

Lwa =  13.33ft

Vine-a = C*Wp *Arpig / Lwaw

[Vunes = 257 plf |

WIND LATERAL LOAD DISTRIBUTION (EAST-WEST DIRECTION)
*DETERMINE WIND LOAD DISTRIBUTED TO EACH WALL LINE
*TAKE TOTAL WIND BASE SHEAR AND APPLY AS LINE LOAD

**DISTRIBUTE WIND LOAD BASED ON TRIBUTARY WIDTH

Wwino = Vwew / Lew Vwew = 5.5 kips
Wwino = 183 plf Lew = 30 ft
WALL LINE A
Ligg= 7.5ft **NOTE: EASTERN FACE CONSIDERED AS WINDWARD SIDE
Wwino = 183 plf
Lwa = 4.0ft

- *
VLINE—A - WWIND |-TRIB/ I-WALL

Vunea = 344 plf |

WALL LINE A.5
Lrrig = 5 ft **NOTE: WESTERN FACE CONSIDERED AS WINDWARD SIDE
Wyino = 183 plf
Lwa = 7.7 ft

- *
VLINE—A.S - WWIND I-TRIB/ I-WALL

Vine-as =120 plf |
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Calc: Lateral Load Distribution

By: Branden Dong
Date: 1/22/2013 Page:

WALL LINE B

Lri = 15 ft **NOTE: EASTERN FACE CONSIDERED AS WINDWARD SIDE

Wuwino = 183 plf

Lwaw = 15.83 ft

Vines = Wwino*Lrris/ Lware

Vines = 174 plf |
WALL LINE C

Lrrig = 7.5 ft **NOTE: EASTERN FACE CONSIDERED AS WINDWARD SIDE

Wwino = 183 plf
Lwae = 11.08 ft

= *
VLINE—C - WWIND |-TRIB/ I-WALL

|VLINE-C= 124 pif |

WIND LATERAL LOAD DISTRIBUTION (NORTH-SOUTH DIRECTION)
*DETERMINE WIND LOAD DISTRIBUTED TO EACH WALL LINE
*TAKE TOTAL WIND BASE SHEAR AND DISTRIBUTE BASED ON WALL FACE TRIB. AREA

Pwinowaro = 6.7 psf Pleewarp = 8.1 psf Proor: 3.2 psf (FROMNTOS)
Pwinowaro = 5.9 psf PLeewarp = -2.5 psf Proor: 0.7 psf (FROMSTON)
WALL LINE 1
WINDWARD LEEWARD ROOF
Atris = 112.5 sq ft Arris = 258 sq ft Arris = 382.5 sq ft
Pwino = 6.7 psf Pwino = 8.1 psf Pwino = 3.2 psf

Lwaw = 14.75 ft

- *
VLINE-l - PWIND ATRIB/ I-WALL

Vine1 = 276 plf | **NOTE: NORTHERN FACE CONSIDERED AS WINDWARD SIDE
WALL LINE 2

Amis= 188 sq ft **NOTE: NORTHERN FACE CONSIDERED AS WINDWARD SIDE

Pwino = 6.7 psf CORE WALLS ONLY SUPPORT THEMSELVES

Lwa = 11.5ft

- *
VLINE»Z - PWIND ATRIB/ I-WALL

Vune2 = 109 plf |
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WALL LINE 3
Ame=  75sqft
Pwino = 6.7 psf
Lwaw = 5.7 ft

— *
VLINE—3 - PWIND ATRIB/ I-WALL

Vines = 89 plf |
WALL LINE 3.2

Ami= 52sqft

Pwino = 6.7 psf

Lwa = 11.2 ft

= *
VLINE—3 - PWIND ATRIB/ I-WALL

Vunes = 31 plf |
WALL LINE 4
WINDWARD
Awre= 90sqft
PWIND = 6.7 psf
Lwa = 13.33ft
Vines = Pwino™Arrie/ Lwai
Vunea = 294 plf |

Calc: Lateral Load Distribution

By: Branden Dong

Date: 1/22/2013 Page:

**NOTE: NORTHERN FACE CONSIDERED AS WINDWARD SIDE
CORE WALLS ONLY SUPPORT THEMSELVES

**NOTE: NORTHERN FACE CONSIDERED AS WINDWARD SIDE
CORE WALLS ONLY SUPPORT THEMSELVES

LEEWARD ROOF
Ami=  258sqft Arriz =382.5 sq ft
Pwino = 8.1 psf Pwinp 3.2 psf

**NOTE: NORTHERN FACE CONSIDERED AS WINDWARD SIDE
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Calc: Lateral Load Distribution

By: Branden Dong
Date: 1/22/2013 Page:
ASD FACTORED GOVERNING LINE LOADS

Vunea= 344 plf = 1375 Ib (WIND) Viner= 276 plf = 4068 Ib (WIND)
Vineas= 120 plif = 917 Ib (WIND) Vine2= 109 plf 1256 |b (WIND)
Vines= 174 plf = 2750 Ib (WIND) Vines= 89 plf 503 Ib (WIND)
Vinec= 124 plf = 1375 1b (WIND) Vines2= 34 plf 378 b (WIND)
Vinesa= 294 pif 3917 b (WIND)
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Calc:_VEIRENDEEL TRUSS DESIGN CHECK

By:_BRANDEN DONG

N2G

**LOAD COMBINATION SHOWN ABOVE: 1.2D + 1.6Lr

RISA 3D LOAD INPUTS

LIVE LOAD
DL= 18 psf
TRIB. WIDTH= 8 ft.

WDL= 144 plf
WIND LOAD
VWIND: 5.5 k|p5

WWIND= VWIND*(LWALL/LTRUSS)
Wwino=  0.0688 plf

40

LIVE LOAD
LL= 20 psf
TRIB. WIDTH= 8 ft.

W= 160 plf

SEISMIC LOAD
LTRUSS= 40.0 ft.

Weo= VEQ*(LWALL/ Lrruss)
Weo=  0.0828 kIf

Date:_ 01/21/2013 Page:
4.0 CLERESTORY VIERENDEEL TRUSS DESIGN
CLERESTORY RISA ELEVATION
L420WR -420Kf - 420k - 420Kt - 420kt - 420Kt - 420k - 420Kt 420WR -420Kf - 420KR - 420Kt
fria gL 5L T EE OEE] 20 N2t 22 NO3 NZa 5
i LT LT i o i 1 LT 1 i o LT i o i o i
L 1o i e s =T s iy L i = T Ty g
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TOP CHORD DESIGN CHECK

Calc:_VEIRENDEEL TRUSS DESIGN CHECK

By:_BRANDEN DONG

Date:  01/21/2013

Page:

**PLEASE REFERENCE APPENDIX A.2 FOR ANALYSIS RESULTS

ANALYSIS MODEL ANNOTATION:  M19/M20

SECTION SPECIFICATION: C4 x 7.2
SECTION PROPERTIES: 0.425 in®.
0.337 in°.
v=  0.695 in’.
y 36 ksi

y
Y

I
S
z
F
1. GOVERNING GRAVITY COMBINATION:

M, = 1.836 k-ft

$pM, =F,Z,= 25.02 k-in
M, = 2.085 k-ft

bn> U OK

TOP CHORD DESIGN CHECK (CONT)

2. GOVERNING LATERAL COMBINATION:

M, = 1.749 k-ft
M|t= 0.0 k'ft

dpM, = F,Z,= 25.02 k-in
bpM, = 2.085 k-ft

A= 2.13in%
r,= 0.447 in.
y= 0.459 in.
bf= 1.72 in.

1.2D + 1.6Lr

NOTE:

SIP ROOF DIAPHRAGM PROVIDES CONTINUOUS
BRACING THAT PREVENTS LATERAL-TORSIONAL

BUCKLING

1.2D +1.6W + 0.5Lr

P, = 0.548 kips
K= 1.0
L= 36.0 in.
KL/r,= 80.5

oF, = 23.0 ksi
oP, = 49 kips
P./$P,= 0.01

**THEREFORE, USE AISC EQUATION H1-1b FOR P /¢ P,< 0.2

IN THE PLANE OF BENDING: Per

Pe1:

El
(K,L)?

93.86 kips

41

*CONSERVATIVELY USE K=1.0
WHEN "K' IS LESS THAN UNITY IN
REALITY

*AISC MANUAL TABLE 4-22
"AVAILABLE CRITICAL STRESS"



Calc:_VEIRENDEEL TRUSS DESIGN CHECK

By:_BRANDEN DONG

Date:_ 01/21/2013 Page:
*TRANSVERSLY
Cn, C,= 1.0 LOADED MEMBER
: B, =
MOMENT AMPLIFICATION 1= TP /P a= 1.0 *LRFD
B,= 1.006
B, = 0.000 *NO MOMENT CAUSED BY
SIDESWAY
My = B;M + B,M;

My = 1.759 k-ft

INTERACTION EQUATION CHECK (AISC EQUATION H1-1b):

P./2¢.P, + My/d,M,= 0.849] OK

BOTTOM CHORD DESIGN CHECK

**PLEASE REFERENCE APPENDIX A.2 FOR ANALYSIS RESULTS

ANALYSIS MODEL ANNOTATION:  M30/M33
SECTION SPECIFICATION: C4 x 7.2
SECTION PROPERTIES:  |,= (425 in A= 2.13 in
Sy 0.337 in’. ry=0.447 in.
2~ 0.695 in’. y= 0.459 in.
F= 36 ksi bf=" 1.72 in.
1. GOVERNING GRAVITY COMBINATION: 1.2D + 1.6Lr
M, = 0.084 k-ft
NOTE:

&M, =F,Z, = 25.02 k-in
M, = 2.085 k-ft
BUCKLING

OVl > VI

OK
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SIP ROOF DIAPHRAGM PROVIDES CONTINUOUS
BRACING THAT PREVENTS LATERAL-TORSIONAL



2. GOVERNING LATERAL COMBINATION:

M, = 1.192 k-ft

Calc:_VEIRENDEEL TRUSS DESIGN CHECK

By:_BRANDEN DONG

Date:  01/21/2013

Page:

1.2D +1.6W + 0.5Lr

Py, = 0.000 kips

My= 0.0 k-t

dpM, = F,Z,= 25.02 k-in
dpM, = 2.085 k-ft

**THEREFORE, USE AISC EQUATION H1-1b FOR P,/ P,< 0.2

IN THE PLANE OF BENDING:

MOMENT AMPLIFICATION:

INTERACTION EQUATION CHECK (AISC EQUATION H1-1b):

K=
L=
KL/r, =

d)chr =

d)an =
Pu/¢CPn =

b = El
el ™ (KyL)z

P.,= 93.86 kips

Cn
Bi= ———
L1 (aPy/Pey)
B,= 1.000
B,= 0.000

My= B;M, +B,M;

My = 1.192 k-ft

Pu/zd)cpn + Mu/d)an = 0.572] OK

43

49 kips

*CONSERVATIVELY USE K=1.0
WHEN 'K' IS LESS THAN UNITY IN
REALITY

*AISC MANUAL TABLE 4-22
"AVAILABLE CRITICAL STRESS"

a= 10 *LRFD

C,= 0.6-0.4(M;/M,)

C,= 0.202

M;= 0.934 M,= 0.939
*REVERSE CURVATURE, M,/M,
POSITIVE

*NO MOMENT CAUSED BY
SIDESWAY



Calc:_VEIRENDEEL TRUSS DESIGN CHECK
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WEB MEMBER DESIGN CHECK

**PLEASE REFERENCE APPENDIX A.2 FOR ANALYSIS RESULTS

ANALYSIS MODEL ANNOTATION:  M5/M9
SECTION SPECIFICATION: HSS 3x3x1/4

SECTION PROPERTIES:  |,= 1.780 in®. A= 1.30 in
Sy 0.799 in’. ry=1.170 in.
2= 0.947 in. y= 1.500 in.
Fy= 46 ksi

1. GOVERNING GRAVITY COMBINATION: 1.2D + 1.6Lr

M, = 0.993 k-ft Py= 2.248 kips
M= 0.0 k-ft
K= 1.0
&M, =F,Z, = 43.56 k-in L= 36.0in.
dM, = 3.63 k-ft KL/r,= 30.8
$F,= 258 ksi
oP,= 33.6 kips
P/$P,= 0.07

**THEREFORE, USE AISC EQUATION H1-1b FOR P /¢ P,< 0.2

__El
(KyL)?

IN THE PLANE OF BENDING: Pe1

P.,= 393.11 kips

Crm

MOMENT AMPLIFICATION: Bi= T-(ap. /Py
B, = 1.000
B,= 0.000

My= BiM, + B,My

My = 0.993 k-t

44

*CONSERVATIVELY USE K=1.0
WHEN "K' IS LESS THAN UNITY IN
REALITY

*AISC MANUAL TABLE 4-22
"AVAILABLE CRITICAL STRESS"

a= 1.0  *LRFD

Cm = 06 - 04(M1/M2)

C,= 0.201

M;= 0.883 M,= 0.886
*REVERSE CURVATURE, M,/M,
POSITIVE

*NO MOMENT CAUSED BY
SIDESWAY
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INTERACTION EQUATION CHECK (AISC EQUATION H1-1b):

P./20PP, + My/dM, = 0.307| OK

2. GOVERNING LATERAL COMBINATION: 1.2D +1.6W + 0.5Lr

M, = 2.301 k-ft P, = 0.892 kips
M,= 0.0 k-t
K= 1.0 *CONSERVATIVELY USE K=1.0
¢M, =F,Z, = 43.56 k-in L= 36.0in. WHEN 'K' IS LESS THAN UNITY IN
oM, = 3.63 k-ft KL/r,= 30.8 REALITY
dcFr= 25.8 ksi *AISC MANUAL TABLE 4-22
¢Pn= 33.6 kips "AVAILABLE CRITICAL STRESS"
P/oP,= 0.03

**THEREFORE, USE AISC EQUATION H1-1b FOR P,/ P, <

__rEl
(KL

IN THE PLANE OF BENDING: Pe1

P.,= 393.11 kips

Crm
MOMENT AMPLIFICATION: B, = W
- u/ Fel
B,= 1.000
B,= 0.000

My= BiM, + B,My

My = 2.301 k-ft

0.2

a= 10  *LRFD

Cm = 0.6- 04(M1/M2)

Cn= 0.201

M;= 1.169 M= 1.172
*REVERSE CURVATURE, M,/M,
POSITIVE

*NO MOMENT CAUSED BY
SIDESWAY

INTERACTION EQUATION CHECK (AISC EQUATION H1-1b):

P./2¢.P, + My/d,M,= 0.647] OK
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DESIGN WORST CASE CHORD-WEB CONNECTION

ANALYSIS MODEL ANNOTATION: M9
SECTION SPECIFICATION: HSS 3x3x1/4

SECTION PROPERTIES:  I,= 1780 in®. A= 1.30 in.
Sy=0.799 in’. r,= 1.170 in.
Z,= 0.947 in’. y= 1.500 in.
Fy= 46 ksi

GOVERNING LOAD COMBINATION: 1.2D +1.6Lr

MEMBER DESIGN FORCES FROM RISA MODEL: Mg = 2.301 k-ft Mgorrom = 1.742 k-ft
VMEM = 1.155 klps

DETERMINE ECCENTRICITY OF LOADING
**ECCENTRICITY WILL BE THE SAME LOCATION AS POINT OF INFLECTION ON WEB MEMB.

e, = Mrop / Viviem
e, = 1.992 ft
CHECK Lygp=3"W/e,=1.992 FT
e,= 239 in.
Lw= 3.0 in.

a=e,/Ly= 7.969

**¥NOTE: AISC TABLE 8-4 LISTS MAXIMUM VALUE OF a = 3.0, THEREFORE PERFORM ELASTIC
METHOD BY HAND TO ANALYZE WELD CONNECTION (PER AISC MANUAL p8-12 to 8-14). ELASTIC
METHOD WILL RESULT IN MORE CONSERVATIVE VALUES COMPARED TO INSTANTANEOUS
CENTER OF ROTATION METHOD. SEE NEXT PAGE
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Calc:_VEIRENDEEL TRUSS DESIGN CHECK
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USE 3/16 FILLET WELD, E70 ELECTRODE, ALL AROUND CONNECTION BETWEEN HSS 3X3X1/2 AND C4X]
PLEASE REFER TO CONSTRUCTION DOCUMENTS AND DETAILING.
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SHEAR TRANSFER DESIGN - FROM 2X4 TOP PLATE TO TOP STEEL CHANNEL
SIDE MEMBER THICKNESS (t,) : 0.238 in. - ASSUME 2x4 SILL PLATE

SIDE MEMBER SPECIES: ASTM A 653, Grade 33 (ACTUALLY GRADE 46)

SHEAR DEMAND: g= 174 plf (WIND)

TRY 8d COMMON WIRE NAIL @ 12" O.C.

Z= 1321b - FROM NDS TABLE 11P
2'=2Cy= 211 Ib

Co= 1.6

s= 120 in.

d= 0.131 in.

dawow=Z'/s=  211.2 pIf > q= 174 pif OK

MINIMUM PENETRATION: 10 x diam. = 1.31 in.

SHEAR TRANSFER DESIGN - FROM BOTTOM CHANNEL TO 2X4 SILL PLATE
**NOTE: USE NAILING FOR SHEAR TRANSFER WHERE VIERENDEEL TRUSS IS RUNNING OVER

SIP WALL

SIDE MEMBER THICKNESS (t,) : 0.238 in. - ASSUME 2x4 SILL PLATE
SIDE MEMBER SPECIES: ASTM A 653, Grade 33 (ACTUALLY GRADE 46)

SHEAR DEMAND: gq= 174 plf (WIND)

TRY 8d COMMON WIRE NAIL @ 12" O.C.

Z= 1321b - FROM NDS TABLE 11P
7'=2Cy= 211 Ib

Co= 1.6

s= 12.0 in.

d= 0.131 in.

dawow=Z'/s=  211.2 pIf > q= 174 pif OK

MINIMUM PENETRATION: 10 x diam. = 1.31 in.

**NOTE: NDS TABLE 11P DESIGN VALUES ARE INTENDED FOR STEEL PLATES ATTACHING TO A WOOD
MEMBER. FOR OUR CASE WE HAVE THE FLANGE OF THE VIERENDEEL CHANNEL ATTACHINGTO A
WOOD MEMBER. ASSUMED THAT DESIGN VALUES WOULD BE SIMILAR AND THUS USED TABLE 11P
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SHEAR TRANSFER DESIGN - FROM BOTTOM CHANNEL TO 2X4 SILL PLATE
**NOTE: USE WOOD SCREWS FOR SHEAR TRANSFER WHERE VIERENDEEL TRUSS IS RUNNING

OVER MECH. CORE ROOF SIP. THIS WILL ALLOW FOR EASES OF ATTACHING AND DETACHING

SIDE MEMBER THICKNESS (t;) : 0.238 in. - ASSUME 2x4 SILL PLATE
SIDE MEMBER SPECIES: ASTM A 653, Grade 33 (ACTUALLY GRADE 46)

SHEAR DEMAND: g= 174 plf (WIND)

TRY #8 WOOD SCREW @ 12" O.C.

Z= 1261b - FROM NDS TABLE 11M
2'=72Cpy= 202 b

Co= 1.6

s= 12.0 in.

d= 0.164 in.
dawow=Z'/S=  201.6 pIf > q= 174 pif OK

MINIMUM PENETRATION: 10 x diam. = 1.64 in.

**NOTE: NDS TABLE 11M DESIGN VALUES ARE INTENDED FOR STEEL PLATES ATTACHING TO A WOOD
MEMBER. FOR OUR CASE WE HAVE THE FLANGE OF THE VIERENDEEL CHANNEL ATTACHINGTO A
WOOD MEMBER. ASSUMED THAT DESIGN VALUES WOULD BE SIMILAR AND THUS USED TABLE 11M

USE 8d COMMON WIRE NAILS @ 12" o.c. W/ 1-1/2" PENETRATION INTO 2x4 WOOD PLATES
USE #8 x 2" WOOD SCREW @ 12" o.c. W/ 1-3/4" PENETRATION INTO 2x4 SILL PLATE WHERE BOTTOM

CHORD OF VIERENDEEL TRUSS RUNS OVER MECH. CORE ROOF SIP.
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HAND SKETCHES OF DETAILING
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5.0 SHEARWALL DESIGN
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Calc: Shear Wall Design

By: Branden Dong

Date: 1/22/2013 Page:

5.1 SHEARWALL LAYOUT
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NOTE: GRIDLINES ARE FOR LABELING SHEARWALLS AND NOT CONSISTENT WITH CONSTRUCTION DOC'S
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Calc: Shear Wall Design

Page:

By: Branden Dong
Date: 01/22/2013
5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-1
T
~

>

14.75'
1. CHECK SHEAR

g= 276 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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Calc: Shear Wall Design

By: Branden Dong
Date: 01/22/2013 Page:
2. CHECK FLEXURE
SEISMIC LOAD
E;=Ec= 0.7*184 plf x 14.7'x10 = 1288 (FACTORED)
14.7'
WIND LOAD
W;=Wc= 276plfx14.7'x10' = 2760 (UNFACTORED)
14.7'

DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf - ASSUMING ONE QUARTER OF WALL SELF-
Ar= 26 ft’ Awa= 40 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST
D = DI-ROOF*AT + DI-WALL*AWALL
D= 988 Ibs (UNFACTORED)
ROOF LIVE LOAD
L= 20 psf Ar= 26 ft?
L= 520 Ibs (UNFACTORED)
RESULTING OVERTURNING LOADS

Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W= 3748 b

D+0.75W +0.75 Lr = 3448 b

(1.0+0.105S55)D + 0.75(0.7QE) + 0.75 Lr = 3527 |b

C= 3854 Ib

TENSION:

0.6D +W = 3353 |b

(0.6-0.14S5)D - 0.7(Qp)E = 2273 |b

T= 3353 1Ib
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TENSION CHORD DESIGN
F,=F,CoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 12.3 jp?
Taiow=  19.8 kips > T= 3.4 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
Fe= 512 psi
A= 123 in?

Cilow = 6.27 kips > C= 3.85 kips
USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=33531b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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Calc: Shear Wall Design
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

Ge= 386 plf
q'= 386 plf

TRY 16d COMMON WIRE NAIL @ 6" O.C.
Z= 1411b - FROM NDS TABLE 1IN
7=2C,=  2261b
o= 16
s= 6.0 in.
d= 0.162 in.

dawow=Z"/S= 451.2 plf > q'= 386 plif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

S= Z||/C|| = 3.64 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 6" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 42" O.C. AND 2x4 DFL NO.1 SILL PLATE
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Calc: Shear Wall Design

By: Branden Dong
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

q= 276 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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Calc: Shear Wall Design
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By: Branden Dong
Date: 01/22/2013
5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-2
T
X
I< 11.5' >|

1. CHECK SHEAR

g= 109 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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Calc: Shear Wall Design
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Date: 01/22/2013 Page:
2. CHECK FLEXURE

SEISMIC LOAD
Er=E.= 0.7*41plfx11.5'x10' = 287 (FACTORED)

11.5'
WIND LOAD
W;=Wc= 109plfx11.5'x10' = 1090 (UNFACTORED)

11.5'
DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf > ASSUMING ONE QUARTER OF WALL SELF-
Ar= 14.5 ft? Awa= 20 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST

D= DI-ROOF*AT + DI-WALL*AWALL

D= 521 Ibs (UNFACTORED)

ROOF LIVE LOAD
L = 20 psf Ar= 145 §2

L= 290 Ibs (UNFACTORED)

RESULTING OVERTURNING LOADS
Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W-= 1611 Ib
(1.0+0.14Sp5)D + 0.7(Qp)E = 1209 |b
D+0.75W +0.75 Lr = 1556 b

(1.0+0.105S55)D + 0.75(0.7QgE) + 0.75 Lr = 1254 |p

TENSION:

0.6D+W = 1403 Ib

(0.6-0.145,5)D - 0.7(Q)E = 375 Ib
T= 1403 Ib
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TENSION CHORD DESIGN
F,=F,CoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 123 jn?
Taiow=  19.8 kips > T= 1.4 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
Fe= 512 psi
A= 123 in?

Caow = 6.27 kips > C= 1.61 kips
USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T= 1403 1Ib

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

ge= 86.1 plif
g'= 109 plf

TRY 16d COMMON WIRE NAIL @ 12" O.C.
Z= 1411b - FROM NDS TABLE 1IN
7=2C,=  2261b
o= 16
s= 12.0 in.
d= 0.162 in.

dawow=Z"/S= 2256 plf > q'= 109 plif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

s= Z,/9'= 1292 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 12" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 60" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

q= 109 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-3
T
10'
~

—=1

5'_8"
1. CHECK SHEAR

g= 89 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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2. CHECK FLEXURE

SEISMIC LOAD
E;=E.= 0.7*83plfx5.7'x10' = 581 (FACTORED)
5.7'
WIND LOAD
W;=W.= 89plfx5.7'x10' = 890 (UNFACTORED)
5.7'
DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf - ASSUMING ONE QUARTER OF WALL SELF-
Ar = 20.3 f’ Awaw = 13.8 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST

D= DI-ROOF*AT + DI-WALL*AWALL

D= 544 Ibs (UNFACTORED)

ROOF LIVE LOAD
L= 20 psf Ar= 203 f

L= 406 Ibs (UNFACTORED)

RESULTING OVERTURNING LOADS
Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W-= 1433.81 Ib
(1.0+0.14S5)D + 0.7(Qg)E = 1853 Ib
D+0.75W +0.75 Lr = 1516 Ib

(1.0+0.105S55)D + 0.75(0.7QgE) + 0.75Lr = 1830 |b

C= 1853 Ib
TENSION:
0.6D+W = 1216 b
(0.6-0.14Sps)D - 0.7(Qp)E = 982 Ib
T= 1216 Ib
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TENSION CHORD DESIGN
F,=F,CoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 12.3 jp?
Taiow=  19.8 kips > T= 1.2 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
Fe= 512 psi
A= 123 in?

Cilow = 6.27 kips > C= 1.85 Kkips
USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=12161b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

Ge= 174 plf
Qw = 89 plf
q= 174 plf

TRY 16d COMMON WIRE NAIL @ 12" O.C.
Z= 1411b - FROM NDS TABLE 1IN
7=2C,=  2261b
o= 16
s= 12.0 in.
d= 0.162 in.

dawow=Z"/S= 2256 plf > q'= 174 plif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

S= Z||/C|| = 8.08 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 12" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 36" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

g= 89 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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Calc:

By:

Date:

5.2 SHEARWALL DESIGN

SHEARWALL ALONG LINE-3.2

Shear Wall Design

Branden Dong

01/22/2013

Page:

11.2'
1. CHECK SHEAR

g= 48plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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2. CHECK FLEXURE
SEISMIC LOAD
Er=E.= 0.7*48plfx11.2'x10' = 336 (FACTORED)
11.2'
WIND LOAD
W;=Wc= 31plfx11.2'x10' = 310 (UNFACTORED)
11.2'
DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf > ASSUMING ONE QUARTER OF WALL SELF-
Ar= 203 ft Awaw = 13.8 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST

D= DI-ROOF*AT + DI-WALL*AWALL

D= 544 |bs (UNFACTORED)
ROOF LIVE LOAD

L= 20 psf Ar= 203 f

L= 406 Ibs (UNFACTORED)

RESULTING OVERTURNING LOADS
Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W-= 853.813 Ib
(1.0+0.14Sp5)D + 0.7(Qp)E = 1338 |b
D+0.75W +0.75 Lr = 1081 b

(1.0+0.105S55)D + 0.75(0.7QgE) + 0.75 Lr = 1444 |p

C= 1444 |b
TENSION:
0.6D+W = 636 b
(0.6-0.14S5)D - 0.7(Qp)E = 468 |b
T= 636 1Ib
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TENSION CHORD DESIGN
F,=F,CoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 123 jn?
Taiow=  19.8 kips > T= 0.6 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
Fe= 512 psi
A= 123 in?

Calow=  6.27 kips > C= 1.44 kips
USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=6361b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

ge= 101 plf
Qw = 31 plf
g'= 101 pif

TRY 16d COMMON WIRE NAIL @ 12" O.C.
Z= 1411b - FROM NDS TABLE 1IN
7=2C,=  2261b
o= 16
s= 12.0 in.
d= 0.162 in.

dawow=Z"/S= 2256 plf > q'= 101 pif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

s= Z,/q9'= 13.97 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 12" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 60" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

g= 48plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-4
Yy
9'
~
I< 13.33' 1

1. CHECK SHEAR

g= 294 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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2. CHECK FLEXURE

SEISMIC LOAD

E;r=Ec.= 0.7*257 plf x13.33'x9' = 1619
13.33'

WIND LOAD

W;=Wc= 294plfx13.33'x9' = 2646
13.33'

DEAD LOAD

Dlroor = 18 psf Dlwau= 13

Ar= 22.5 ft2 AwauL = 27

D= DLROOF*AT + DI-WALL*'A‘WALL

D= 756 |bs

ROOF LIVE LOAD

L = 20 psf Ar= 225 g

L= 450 Ibs

RESULTING OVERTURNING LOADS
SDS = 1.164 g

COMPRESSION:
D+W-=
(10+014SD5)D + 07(Q0)E =

D+0.75W +0.75 Lr =
(1.0+0.105S5)D + 0.75(0.7Q4E) + 0.75 Lr =

Calc: Shear Wall Design
By: Branden Dong
Date: 01/22/2013 Page:
(FACTORED)
(UNFACTORED)
psf - ASSUMING ONE QUARTER OF WALL SELF-
ft’ WEIGHT DISTRIBUTES TO BOUNDARY POST
(UNFACTORED)
(UNFACTORED)
QO =
3402 Ib
4279 b
3078 Ib
3736 Ib
C= 4279 1Ib
TENSION:
0.6D+W = 3100 b
(0.6-0.14Sp5)D - 0.7(Qp)E = 3070 Ib
T= 3100 |Ib
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TENSION CHORD DESIGN
F,=F,CoCr= 1620 psi
F.= 675 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 123 in?
Taow=  19.8 kips > T= 3.1 Kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 08  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
Fe= 512 psi
A= 123 in?

Cilow = 6.27 kips > C= 4.28 kips
USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=31001b

USEHTT4: Tyow= 3610lb >T (0.K) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;):  1-1/2 - ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

Qe = 540 plf
qw= 294 plf
q'= 540 plf

TRY 16d COMMON WIRE NAIL @ 4" O.C.
Z= 1411b - FROM NDS TABLE 11N
2'=72Cy= 226 1b
= 16
s= 4.0 in.
d=0.192 in.

dawow=Z'/S= 677 pif > q'= 540 plf

MINIMUM PENETRATION: 10 x diam. = 1.92 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,) :  5.1/4

Side member thickness (t) :  1.1/2 - ASSUME 2x4 SILL PLATE
Z,= 8801lb - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 16

S= Z||/C|| = 2.61 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 2" PENETRATION @ 4" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 30" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

q= 294 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-A (4.5' WALL)
Yy
9l
A4

e—1

4.0'

1. CHECK SHEAR

g= 344 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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2. CHECK FLEXURE

SEISMIC LOAD
Er=Ec= 0.7*176plfx4.0'x9"' = 1109 (FACTORED)

4.0'
WIND LOAD
Wr=Wc= 344plfx4.0'x9'" = 3096 (UNFACTORED)

4.0'
DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf > ASSUMING ONE QUARTER OF WALL SELF-
Ar= 7.88 ft’ Awar = 10.1 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST

D= DI-ROOF*AT + DI-WALL*AWALL

D= 273 Ibs (UNFACTORED)

ROOF LIVE LOAD
L = 20 psf Ar= 788 f2

L= 158 Ibs (UNFACTORED)

RESULTING OVERTURNING LOADS
Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W = 3369.38 Ib
(1.0+0.14Sp5)D + 0.7(Qp)E = 2646 b
D+0.75W +0.75 Lr = 2714 b

(1.0+0.105S55)D + 0.75(0.7QgE) + 0.75 Lr = 2171 |b

C= 3369 1Ib
TENSION:
0.6D +W = 3260 |b
(0.6-0.14Sp4)D - 0.7(Q)E = 2209 Ib
T= 3260 Ib
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TENSION CHORD DESIGN
F,=F,CoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 123 jn?
Taiow=  19.8 kips > T= 3.3 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
Fe= 512 psi
A= 123 in?

Catow = 6.27 kips > C= 3.37 kips
USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=32601b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

ge= 370 plf
Qw = 344 plf
q= 370 plf

TRY 16d COMMON WIRE NAIL @ 6" O.C.
Z= 1411b - FROM NDS TABLE 1IN
7=2C,=  2261b
o= 16
s= 6.0 in.
d= 0.162 in.

dawow=Z"/S= 451.2 plf > q'= 370 plif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

S= Z||/C|| = 3.81ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 6" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 24" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

g= 344 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-A.5 (5' WALL)
T
10'
A
k€ >

7.7

1. CHECK SHEAR

g= 120 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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2. CHECK FLEXURE
SEISMIC LOAD
E;=Ec= 0.7*61plfx7.7'x10' = 427 (FACTORED)
7.7'
WIND LOAD
W;=Wc= 120plfx7.7'x10' = 1200 (UNFACTORED)
7.7'

DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf > ASSUMING ONE QUARTER OF WALL SELF-
Ar= 55 ft Awar= 125 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST
D = DI-ROOF*AT + DI-WALL*AWALL
D= 262 Ibs (UNFACTORED)
ROOF LIVE LOAD
L= 20 psf Ar= 55 2
L= 110 Ibs (UNFACTORED)
RESULTING OVERTURNING LOADS

Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W = 1461.5 Ib

(1.0+0.14S5)D + 0.7(Qg)E = 1201 |b

D+0.75W +0.75 Lr = 1244 b

(1.0+0.105S55)D + 0.75(0.7QgE) + 0.75 Lr = 1048 |b

C= 1462 Ib
TENSION:
0.6D +W = 1357 b
(0.6-0.14Sp4)D - 0.7(Q)E = 782 b
T= 1357 1Ib
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TENSION CHORD DESIGN
F,=F,CoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 123 jn?
Taiow=  19.8 kips > T= 1.4 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
Fe= 512 psi
A= 123 in?

Cilow = 6.27 kips > C= 1.46 Kkips
USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=13571b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

ge= 128 plf
g'= 128 plf

TRY 16d COMMON WIRE NAIL @ 12" O.C.
Z= 1411b - FROM NDS TABLE 1IN
7=2C,=  2261b
o= 16
s= 12.0 in.
d= 0.162 in.

dawow=Z"/S= 2256 plf > q'= 128 plif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

s= Z,/q9'= 10.99 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 12" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 42" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

q= 120 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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5.2 SHEARWALL DESIGN

SHEARWALL ALONG LINE-B (10.8' WALL)

10'

|€

>]

10.8'

1. CHECK SHEAR

g= 208 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)

88



Calc: Shear Wall Design

By: Branden Dong

Date: 01/22/2013 Page:

2. CHECK FLEXURE

SEISMIC LOAD
Er=E.= 0.7*208 plfx 10.8'x 10 = 1456 (FACTORED)
10.8'
WIND LOAD
W;=Wc= 174plfx10.83'x1 = 1740 (UNFACTORED)
10.83'
DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf - ASSUMING ONE QUARTER OF WALL SELF-
Ar = 52.6 ft Awaw = 36.3 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST

D= DI-ROOF*AT + DI-WALL*AWALL

D= 1417 Ibs (UNFACTORED)

ROOF LIVE LOAD
L = 20 psf Ar= 526 f2

L= 1051 Ibs (UNFACTORED)

RESULTING OVERTURNING LOADS
Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W = 3157.38 Ib
(1.0+0.14Sp5)D + 0.7(Qp)E = 4706 |b
D+0.75W +0.75 Lr = 3511 Ib

(1.0+0.105S55)D + 0.75(0.7QgE) + 0.75 Lr = 4672 |b

C= 4706 1Ib
TENSION:
0.6D+W = 2590 b
(0.6-0.14S5)D - 0.7(Qp)E = 2438 |b
T= 2590 1Ib
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TENSION CHORD DESIGN
F,=FCpoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 123 jn?
Taiow=  19.8 kips > T= 2.6 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
F'e= 512 psi
A= 123 in?

Calow=  6.27 kips > C= 4.71 kips

USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=25901b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

Qe = 437 plf
qw= 174 plf
q'= 437 plf

TRY 16d COMMON WIRE NAIL @ 4" O.C.
Z= 1411b - FROM NDS TABLE 11N
2'=72Cy= 226 1b
C,= 16
s= 4.0 in.
d=0.162 in.

dauwow=Z'/5=676.8 pif > q'= 437 pif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

S= Z||/C|| = 3.22 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 4" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 36" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

q= 208 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-B (5.0' WALL)
T
10'
A4
le—>|

1. CHECK SHEAR

g= 208 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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2. CHECK FLEXURE

SEISMIC LOAD
Er=E.= 0.7*208 plf x5.0' x 10'
5.0'

1456

WIND LOAD

W:=Wc= 174 plfx5.0'x10' 1740

5.0'

DEAD LOAD
18 psf
9 ft?

DLgoor = DLwaw =

AT=

13

Apau = 11.3

D = DLgoor ™At + DLwar *AwalL
D= 308 Ibs

ROOF LIVE LOAD
L= 20 psf

9 ft?

L,

180 Ibs

RESULTING OVERTURNING LOADS
1.164 8

Sps =

COMPRESSION:
D+W-=
(10+014SD5)D + 07(Q0)E =

D+0.75W +0.75 Lr =
(1.0+0.105S5)D + 0.75(0.7Q4E) + 0.75 Lr =

C=
TENSION:
0.6D+W =
(0.6-0.145,5)D - 0.7(Q)E =

T=

Calc: Shear Wall Design
By: Branden Dong

Date: 01/22/2013 Page:
(FACTORED)
(UNFACTORED)
psf - ASSUMING ONE QUARTER OF WALL SELF-
ft” WEIGHT DISTRIBUTES TO BOUNDARY POST
(UNFACTORED)
(UNFACTORED)
QO = 3
2048.25 b

3416 Ib

1748 Ib

2774 b

3416 1Ib

1925 b

2923 Ib

2923 |b
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TENSION CHORD DESIGN
F,=FCpoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 123 jn?
Taiow=  19.8 kips > T= 2.9 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
F'e= 512 psi
A= 123 in?

Calow=  6.27 kips > C= 3.42 kips

USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=29231b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

Qe = 437 plf
qw= 174 plf
q'= 437 plf

TRY 16d COMMON WIRE NAIL @ 4" O.C.
Z= 1411b - FROM NDS TABLE 11N
2'=72Cy= 226 1b
C,= 16
s= 4.0 in.
d=0.162 in.

dauwow=Z'/5=676.8 pif > q'= 437 pif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

S= Z||/C|| = 3.22 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 4" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 36" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

q= 208 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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5.2 SHEARWALL DESIGN
SHEARWALL ALONG LINE-C (5.4' WALL)
N
10
<
5.4' 5.7'

1. CHECK SHEAR

g= 124 plf —> FROM LATERAL LOAD DISTRIBUTION CALCULATIONS

USE 4X LUMBER SPLINE W/ 8d COOLER NAILS AT 4" O.C.

v= 540plf >q (O.K)
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2. CHECK FLEXURE
SEISMIC LOAD
E;=Ec= 0.7*118plfx5.4'x10' = 826 (FACTORED)
5.4'
WIND LOAD
W;=Wc= 124plfx5.4'x10' = 1240 (UNFACTORED)
5.4'
DEAD LOAD
Dlroor = 18 psf Dlwa= 13 psf -> ASSUMING ONE QUARTER OF WALL SELF-
Ar= 1 ft? Awar = 13.8 ft? WEIGHT DISTRIBUTES TO BOUNDARY POST

D= DI-ROOF*AT + DI-WALL*AWALL

D= 377 Ibs (UNFACTORED)

ROOF LIVE LOAD
L = 20 psf Ar= 11 #2

L= 220 Ibs (UNFACTORED)

RESULTING OVERTURNING LOADS
Sps= 1.164 8 Qo= 3

COMPRESSION:

D+W-= 1616.75 Ib
(1.0+0.14Sp5)D + 0.7(Qp)E = 2173 b
D+0.75W +0.75 Lr = 1472 b

(1.0+0.105S55)D + 0.75(0.7QgE) + 0.75 Lr = 1889 |b

Cc= 2173 Ib

TENSION:

0.6D +W = 1466 b

(0.6-0.14Sp)D - 0.7(Qp)E = 1570 b
T= 1570 1Ib
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TENSION CHORD DESIGN
F,=FCpoCr= 1620 psi
F.= 675 psi > FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
Co= 16
C= 15

A= 12.3 jp?
Taiow=  19.8 kips > T= 1.6 kips

COMPRESSION CHORD DESIGN
F*.=F.Cp Cc= 2760 psi - FROM NDS TABLE 4A, USING DOUGLAS FIR LARCH NO. 1
F.= 1500 psi
C= 16
C.= 1.15

COMPUTE C,:
lb=""108 in. Emin = 620000 psi
d= 3.5 in. c= 0.8  (SAWN LUMBER)

(l/d)= 309
Fee = 535.2 psi
Fee/F*c= 0.194

C= 0.185
F'e= 512 psi
A= 123 in?

Calow=  6.27 kips > C= 2.17 kips

USE 4X4 DOUGLAS FIR LARCH NO. 1 FOR SHEARWALL CHORD

HOLDOWN DESIGN
T=15701b

USEHTT4: Tyow= 36101b >T (O.K.) [SIMPSON CATALOGUE PG. 40]
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SHEAR TRANSFER DESIGN - FROM SIP SHEARWALL TO SILL PLATE
SIDE MEMBER THICKNESS (t;) : 1-1/2 > ASSUMIE 2x4 SILL PLATE
SIDE MEMBER SPECIES:  Douglas Fir-Larch (G=0.50)

FACTORED SHEAR DEMAND: q' = MAX(0.7* q¢ * Q, qu)

ge= 248 plf
aw= 124 plf
q'= 248 plf

TRY 16d COMMON WIRE NAIL @ 9" O.C.
Z= 1411b - FROM NDS TABLE 1IN
7=2C,=  2261b
o= 16
s= 9.0 in.
d=0.162 in.

dawow=Z'/5=300.8 pif > q'= 248 pif

MINIMUM PENETRATION: 10 x diam. = 1.62 in.

SHEAR TRANSFER DESIGN - FROM SILL PLATE (THROUGH FLOOR SIP) TO FOUNDATION BM
Main member thickness (t,,) :  5.1/4

Side member thickness (t;):  1.1/2 — ASSUME 2x4 SILL PLATE
Z,= 8801Ib - FROM NDS TABLE 11A
Z”‘ = Z” CD = 1408 |b

Co= 1.6

S= Z||/C|| = 5.68 ft

USE 4x4 LUMBER SPLINE W/ 2 - 8d COOLER NAILS STAGGERED @ 4" O.C. W/ HTT4 (18-
10dx1-1/2 NAILS) SIMPSON HOLDOWN

USE 16d COMMON WIRE NAILING w/ 1-3/4" PENETRATION @ 9" O.C.

USE 5/8" ¢ ANCHOR BOLTS @ 36" O.C. AND 2x4 DFL NO.1 SILL PLATE
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SHEAR TRANSFER DESIGN - FROM ROOF TO SIP
**SEE DETAIL FOR ORIENTATION AND PLACEMENT OF NAILING AND WOOD SCREWS

q= 124 plf

Qaiow = 500 plf OK

USE R-CONTROL SCREWS w/ 1-5/8" MIN. EMBED @ 6" O.C
USE 8d BOX NAILS @ 3" O.C. TOP & BOTTOM
USE 2x DFL NO.1 SOLID BLOCKING
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HAND SKETCHES OF DETAILING
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6.0 DIAPHRAGM DESIGN
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6.1 DIAPHRAGM FORCES-SEISMIC

SEISMIC DESIGN PARAMETERS
Sps= 1.164 g
Cs= 0.179

DESIGN BASE SHEAR

WIND: SEISMIC:
Vwas = 11.8 Kkips Vsns = 6.62 kips
VW-EW= 5.5 kIpS VS-EW= 6.62 kIpS

DESIGN ROOF DEAD-LOAD VALUES AND AREAS

Clerestory Area = 765 sf Bedroom Area = 275 sf
Clerestory DL = 18 psf Bedroom DL = 16 psf
Deck Area = 507 sf

Deck DL = 10 psf

WALL WEIGHTS TRIBUTARY TO DIAPHRAGM

DIAPHRAGM 1 DIAPHRAGM 2

WALL LENGTH = 74.5 ft. WALL LENGTH = 58 ft.
AVG. WALL HEIGHT = 11 ft. AVG. WALL HEIGHT = 11 ft.
WALLDL = 13 psf WALLDL = 13 psf
WALL WEIGHT = 5.327 kips WALL WEIGHT = 4.15 kips

105

Core Area= 173 sf

Core DL = 16 psf
DIAPHRAGM 3

WALL LENGTH = 45 ft.
AVG. WALL HEIGHT = 11 ft.
WALL DL = 13 psf
WALL WEIGHT = 3 kips



Calc:

By:

Date:

Diaphragm, Chord, Collector Design

Branden Dong

1/22/2013

Page:

MINIMUM DIAPHRAGM DESIGN FORCES (CONT)

PER ASCE 7-05 SECTION 12.10.1.1

E

DX

_ XFi

= w.
Tw; PX

WHERE:

DIAPHRAGM 1 (NORTH-SOUTH & EAST-WEST)

NOTE: SEISMIC COEFFICIENT AND SEISMIC BASE SHEAR ARE SAME IN BOTH DIRECTIONS
FOR DIAPHRAGM 1, ROOF WEIGHT IS CONSIDERED AS TRIBUTARY WEIGHT

I:p-max = 0-4*SDS*W px = 0.466 w px

Fomin = 0.2%Sps*w o =

0.233 W,

Level wo (k) | 3 F |3 ZFi I ming |, (k)
px Wl(k) X Fi(k) ZWi MAX px
ROOF 188 | 188 3.4 34 | 01791 0233 | 44

DIAPHRAGM 2 (NORTH-SOUTH & EAST-WEST)

NOTE: SEISMIC COEFFICIENT AND SEISMIC BASE SHEAR ARE SAME IN BOTH DIRECTIONS

LEVEL wo (k) | ¥ Fok |3 2Fi | MmN/ Fo (k)
px Wl(k) X Fl(k) z Wi MAX px
ROOF| 4.4 4.4 0.8 08 |01791] 0233 | 1.0

DIAPHRAGM 3 (NORTH-SOUTH & EAST-WEST)

NOTE: SEISMIC COEFFICIENT AND SEISMIC BASE SHEAR ARE SAME IN BOTH DIRECTIONS

LEVEL| wo (k) | ¥ Fok |3 2Fi | MmN/ Fo (k)
px Wl(k) X Fi(k) ZWi MAX px
ROOF| 2.8 2.8 0.5 05 |01791] 0233 | o6

**NOTE THAT ACCELERATION VALUE FOR EACH DIAPHRAGM IS EQUIVALENT TO BASE SHEAR COEFFICIENT,
Cs. THIS MAKES SENSE SINCE THERE IS ONLY ONE DIAPHRAGM LEVEL UNDER INVESTIGATION (ROOF LEVEL),

SIMILAR TO SDOF STRUCTURE. THEREFORE, MINIMUM REQUIRED DIAPHRAGM FORCE GOVERNS.
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6.2 DIAPHRAGM 1 SEISMIC DESIGN (CLERESTORY ROOF)

NORTH-SOUTH DIRECTION

FROM DIAPHRAGM DESIGN FORCES

Wegismic = Fox / Lhouse = 97.5 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6"
o.c. AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

|||||||||||||||||||||||||||||| USE 8D NAILS @ 3" o.c. ALONG

Wsesmic = 97.5  plf SPLINES ON EACH SIDE OF JOINT,
STAGERRED
2194 #
Qaliow = 500 plf > g, = 146 plf
11

2. CHORD FORCE

Ib. \J [\
T=C=M/d= 1645 #

2194 #
**NOTE: NORTH-SOUTH
146 plf DIRECTION GOVERNS OVER

EAST-WEST DIRECTION FOR
//’H,‘ DESIGN OF DIAPHRAGM.
[a] CHECK IF COLLECTOR FORCE
pif I\I/l\/// ALONG LINES 'B' AND 'C’
FROM EAST-WEST DIRECTION
ANALYSIS GOVERN OVER

CHORD FORCES FROM NORTH-
SOUTH DIRECTION ANALYSIS.

24678 Ib-ft
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EAST-WEST DIRECTION

FROM DIAPHRAGM DESIGN FORCES

WSEISMIC = pr/ I-house = 292.5 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6"
o.c. AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

B USE 85 NATS @ 3" o, ALONG

Wsesmic = 292.5 plf SPLINES ON EACH SIDE OF JOINT,
STAGERRED

2194 #

i’

2. CHORD FORCE

Qaow = 500 plf > g, = 48.7 plf

Ib.
\] [\ T=C=M/d= 183 #

2194 # **NOTE: NORTH-SOUTH DIRECTION
GOVERNS OVER EAST-WEST
48.7 plf DIRECTION FOR DESIGN OF

DIAPHRAGM. CHECK IF COLLECTOR

//lll/‘ FORCE ALONG LINES 'B' AND 'C
[a] FROM EAST-WEST DIRECTION
oIf M ANALYSIS GOVERN OVER CHORD
FORCES FROM NORTH-SOUTH

48.7 plf DIRECTION ANALYSIS.

8226 |b-ft

Ib-ft
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6.3 DIAPHRAGM 2 SEISMIC DESIGN (BEDROOM)

NORTH-SOUTH DIRECTION

plf

Ib-ft

! 10'-10" !

Weeismic = 93.2 plf

513 #

1]

\ {
513 #
34.2 #
11]
1
34.2 #

1410 Ib-ft
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FROM DIAPHRAGM DESIGN FORCES

Wseismic = Fpx / Lhouse = 93.2 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6" o.c.
AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

USE 8D NAILS @ 3" o.c. ALONG
SPLINES ON EACH SIDE OF JOINT,
STAGERRED

Qailow = 500 plf > qy = 34.2plf

2. CHORD FORCE

T=C=M/d= 94 #

**NOTE: NORTH-SOUTH DIRECTION
GOVERNS OVER EAST-WEST
DIRECTION FOR DESIGN OF
DIAPHRAGM



DIAPHRAGM 2 DESIGN (BEDROOM)

EAST-WEST DIRECTION

«0T-,0T

Calc:

Diaphragm, Chord, Collector Design

By:

Branden Dong

Date:

Page:

Ilu-lb
SL

Wseismic =

68.4 plf

513 #

1]

i

513 #

47 plf

11]

1922 |b-ft
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FROM DIAPHRAGM DESIGN FORCES

Wseismic = Fpx / Lhouse =  68.4 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6" o.c.
AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

USE 8D NAILS @ 3" o.c. ALONG
SPLINES ON EACH SIDE OF JOINT,
STAGERRED

Jallow = 500 plf > g, =47 plf

2. CHORD FORCE

T=C=M/d= 175 #
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6.4 DIAPHRAGM 3 SEISMIC DESIGN (MECH CORE)

NORTH-SOUTH DIRECTION

FROM DIAPHRAGM DESIGN FORCES

Wseismic = Fox / Lhouse = 43.0 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6" o.c.
AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

USE 8D NAILS @ 3" o.c. ALONG
| | | | | | | | | | | SPLINES ON EACH SIDE OF JOINT,

Weeismic = 43.0 plf STAGERRED
323 # Qatiow = 500 pIf > qy, = 28plf
M
2. CHORD FORCE
b, |\l
T=C=M/d= 105 #
323 #
28 plf
& { |«|
plf “I P
28 plf
1210 Ib-ft

Ib-ft

**NOTE: NORTH-SOUTH DIRECTION GOVERNS OVER EAST-WEST DIRECTION FOR DESIGN OF DIAPHRAGM.
CHECK IF COLLECTOR FORCE ALONG LINE 'A' FROM EAST-WEST DIRECTION ANALYSIS GOVERN OVER
CHORD FORCES FROM NORTH-SOUTH DIRECTIONlA]l-\IJ,-ALYSIS.
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6.5 SEISMIC COLLECTOR SEISMIC DEMAND ANALYSIS

COLLECTER ANALYSIS AT LINE B (NORTH ELEVATION)

LINE B: QrotaL = 48.7 plf
Awaw = (1/2) * Fox / Lsnearwaw © 139 plf

®

10I_10I| 22!_8" 5l_0|| I 6!_6" |

‘ ] 3I_6II I3|_6ll
I

S>DIDIDIDIDID>DIDID>D> S>> > TTHEIH

«— ¢« « <« <« €«
qw= 139 plif qw= 139 plIf
126 #
Ibs. \/
326 #
978 # 808 #

NOTES:
SIP WALLS THAT ARE CONSIDERED AS LATERAL FORCE RESISTING ARE HIGHLIGHTED IN RED
CHORD FORCES FROM NORTH-SOUTH ANALYSIS GOVERN OVER COLLECTER FORCES

FROM EAST-WEST ANALYSIS
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COLLECTER ANALYSIS AT LINE C (SOUTH ELEVATION)

LINE C: OrotaL = 48.7 plf
Awaw = (1/2) * Fox / Lsnearwaw © 198 plf

®

6I_6|I I 5I_5|I 21!_2" 5I_8I| I 6!_3" |

‘ ‘ ] 3I_6II I3l_6ll
| I

S>> D>>D>>

gr = 48.7 plf

<« €« <« <«
qw = 198 plf quw= 198 plf
539 #
368 #

/<7 #
Ibs. \/
307 #

322 #
492 #

NOTES:
SIP WALLS THAT ARE CONSIDERED AS LATERAL FORCE RESISTING ARE HIGHLIGHTED IN RED
CHORD FORCES FROM NORTH-SOUTH ANALYSIS GOVERN OVER COLLECTER FORCES

FROM EAST-WEST ANALYSIS
LINES B AND C ARE ONLY DRAG/COLLECTOR LINES ANALYZED DUE TO THE FACT THAT

THEY PRODUCE LOADS MUCH HIGHER RELATIVE TO LOADS OF THE OTHER
DRAG/COLLECTOR LINES. WORST CASE LOADING USED TO CHECK DOUBLE TOP PLATES (2
- 2X4) THAT ARE USED FOR ENTIRE HOUSE
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6.6 DIAPHRAGM FORCES-WIND
SEISMIC DESIGN PARAMETERS
Sps= 1.164 g
C= 0.179
DESIGN BASE SHEAR
WIND: SEISMIC:
Vwns = 11.8 kips Vsns = 6.62 kips
VW-EW= 55 kIpS VS»EW= 662 kIpS

WIND LATERAL PRESSURES (NORTH-SOUTH DIRECTION)
*DETERMINE WIND LINE LOAD APPLIED TO EACH DIAPHRAGM USING PRESSURES
*TAKE TOTAL WIND BASE SHEAR AND DISTRIBUTE BASED ON WALL FACE TRIB. AREA

Pwinowaro = 6.7 psf Pleewaro = 8.1 psf Proor = 3.2 psf (FROMNTOS)
Pwinowaro = 5.9 psf Pleewaro = -2.5 psf Proor = 0.7 psf (FROMSTON)
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DIAPHRAGM 1
WINDWARD LEEWARD ROOF
Atriz = 195.0 sq ft Arrig = 225 sq ft Atris = 675.0 sq ft
Pwino = 6.7 psf Pwino = 8.1 psf Pwino = 3.2 psf
Lomen = 45.0 ft

VDIAPH-1 = z(PWIND*ATRIB)/ I-WALL

Vbiapu-1 = 118 plf | **NOTE: NORTHERN FACE CONSIDERED AS WINDWARD SIDE

DIAPHRAGM 2
LEEWARD
Arris = 75.0 sq ft
Pwino = 8.1 psf
Lowwen = 15.0 ft

VDIAPH-Z = z(PWIND*ATRIB)/ I-WALL

Vbiarn-2 = 41 plf | **NOTE: NORTHERN FACE CONSIDERED AS LEEWARD SIDE

DIAPHRAGM 3
LEEWARD
Arrig = 55.0 sq ft
Pwino = 8.1 psf
Lowen = 11.0 ft

VDIAPH-2 = z(PWIND*ATRIB)/ I-WALL

|VDIAPH—2 =41 plf | **NOTE: NORTHERN FACE CONSIDERED AS LEEWARD SIDE

WIND LATERAL PRESSURES (EAST-WEST DIRECTION)
*DETERMINE WIND LINE LOAD APPLIED TO EACH DIAPHRAGM USING PRESSURES
*TAKE TOTAL WIND BASE SHEAR AND DISTRIBUTE BASED ON WALL FACE TRIB. AREA

Pwinowaro = 6.7 psf Pleewaro = 6.9 psf (FROM ETO W)
(FROM W TO E)
DIAPHRAGM 1
WINDWARD LEEWARD
Atris = 127.5 sq ft Arris = 128 sq ft
Pwino = 6.7 psf Pwino = 6.9 psf

LoiapH = 15.0 ft

VDIAPH—l = Z(PWIND*ATRIB)/ I-WALL

Voiaph-1 = 116 plf | **NOTE: NORTHERN FACE CONSIDERED AS WINDWARD SIDE
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6.7 DIAPHRAGM 1 WIND DESIGN (CLERESTORY ROOF)

NORTH-SOUTH DIRECTION

FROM DIAPHRAGM DESIGN FORCES

Wwino = Fwino / Lopra = 118 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6"
o.c. AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

|||||||||||||||||||||||||||||| USE 8D NAILS @ 3" o.c. ALONG

Wseismic = 117.5  plf SPLINES ON EACH SIDE OF JOINT,
STAGERRED
2645 #
aliow = 500 pIf > qy = 176 plf
T

2. CHORD FORCE

Ib. {1
T=C=M/d= 1983 #

2645 #
**NOTE: NORTH-SOUTH
176 plf DIRECTION GOVERNS OVER

EAST-WEST DIRECTION FOR
//’H,‘ DESIGN OF DIAPHRAGM.
[a] CHECK IF COLLECTOR FORCE
pif I\I/l\// ALONG LINES 'B' AND 'C’
FROM EAST-WEST DIRECTION
ANALYSIS GOVERN OVER

CHORD FORCES FROM NORTH-
SOUTH DIRECTION ANALYSIS.

29751 Ib-ft
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EAST-WEST DIRECTION

FROM DIAPHRAGM DESIGN FORCES

Wyino = Fwino / Loprr = 116 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6"
o.c. AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

B USE 85 NATS @ 3" o ALONG

Wseismic = 115.6  plf SPLINES ON EACH SIDE OF JOINT,
STAGERRED
867 #
Qaiow = 500 plf > g, = 19.3 plf
2. CHORD FORCE
Ib.
J [\ T=C=M/d= 723 #

867 #
**NOTE: NORTH-SOUTH
19.3 plf DIRECTION GOVERNS OVER

EAST-WEST DIRECTION FOR
//’H,‘ DESIGN OF DIAPHRAGM.
[a CHECK IF COLLECTOR FORCE
pif M ALONG LINES 'B' AND 'C
FROM EAST-WEST DIRECTION
19.3 pif ANALYSIS GOVERN OVER

CHORD FORCES FROM NORTH-
SOUTH DIRECTION ANALYSIS.

3251.3 Ib-ft
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6.8 DIAPHRAGM 2 WIND DESIGN (BEDROOM)

NORTH-SOUTH DIRECTION

@ 15' G)

1€ }: FROM DIAPHRAGM DESIGN FORCES
1
1

Wwino = Fwino / Loimer2 = 40.5 plf

|
|
1 IE ﬂ
- 1.' - — - -
1 i 1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6" o.c.
AT BOUNDARIES WHERE

\ DIAPRAGM MEMBERS LOCATED

I 10'-10" [ USE 8D NAILS @ 3" o.c. ALONG
1 | SPLINES ON EACH SIDE OF JOINT,

W STAGERRED

WSEISMIC = 40.5 plf Qallow = 500 p|f >Qqu~= 149p|f
223 #
2. CHORD FORCE
M
T=C=M/d= 408 #
Ib. ‘ {1
223 #
149 #
5] 1]
oIF ‘\I )
149 # **NOTE: NORTH-SOUTH DIRECTION

GOVERNS OVER EAST-WEST
DIRECTION FOR DESIGN OF
612.56 Ib-ft DIAPHRAGM
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6.9 DIAPHRAGM 3 WIND DESIGN (MECH CORE)

NORTH-SOUTH DIRECTION

FROM DIAPHRAGM DESIGN FORCES

Wwino = Fwino / Lomens = 40.5 plf

1. ROOF DIAPHRAGM NAILING

REFERENCE R-CONTROL
DIAPHRAGM DESIGN LOAD

USE R-CONTROL SCREWS @ 6" o.c.
AT BOUNDARIES WHERE
DIAPRAGM MEMBERS LOCATED

USE 8D NAILS @ 3" o.c. ALONG
| | | | | | | | | | | SPLINES ON EACH SIDE OF JOINT,

Weeismic = 40.5 plf STAGERRED
304 # Qatiow = 500 pIf > q, = 26.4plf
M
2. CHORD FORCE
b, |\l
T=C=M/d= 582 #
304 #
26.4 plf
5] { |«|
plf “I P
26.4 plf
669.52 Ib-ft
Ib-ft

**NOTE: NORTH-SOUTH DIRECTION GOVERNS OVER EAST-WEST DIRECTION FOR DESIGN OF DIAPHRAGM.
CHECK IF COLLECTOR FORCE ALONG LINE 'A' FROM EAST-WEST DIRECTION ANALYSIS GOVERN OVER
CHORD FORCES FROM NORTH-SOUTH DIRECTIONf]l?IéALYSIS.
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6.10 COLLECTOR WIND DEMAND ANALYSIS

COLLECTER DESIGN AT LINE B (NORTH ELEVATION)

LINE B: QrotaL = 19.3 plf
AwaLL = (1/2) * VW/ LSHEARWALL = 54.8 plf

®

10I_10I| 22I_8II 5l_0|| I 6!_6" |

3I_6III 3|_6l|
I

S>> DIDID>D>D> D> D> T

“— ¢« «— <« <« €«
gw= 55 plf qw= 55 plf
51#
Ibs. \/
128 #
387 # 319 #

NOTES:
SIP WALLS THAT ARE CONSIDERED AS LATERAL FORCE RESISTING ARE HIGHLIGHTED IN RED
CHORD FORCES FROM NORTH-SOUTH ANALYSIS GOVERN OVER COLLECTER FORCES

FROM EAST-WEST ANALYSIS
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COLLECTER DESIGN AT LINE C (SOUTH ELEVATION)

LINE C: OrotaL = 19.3 plf
AwaLL = (1/2) * VW/ LSHEARWALL = 78.2 plf

®

6I_6|I I 5I_5|I 21I_2II 5I_8I| I 6!_3" |

‘ ‘ 3I_6III 3l_6ll-
I |

S>> IIIDID>>D>D>H>>

gr = 19.3 plf

<« <« <« <«
qw = 78.2 plf qw= 78 plf
215 #
147 #

/<6 #
Ibs. \/
118 #

126 #
194 #

NOTES:
SIP WALLS THAT ARE CONSIDERED AS LATERAL FORCE RESISTING ARE HIGHLIGHTED IN RED
CHORD FORCES FROM NORTH-SOUTH ANALYSIS GOVERN OVER COLLECTER FORCES

FROM EAST-WEST ANALYSIS
LINES B AND C ARE ONLY DRAG/COLLECTOR LINES ANALYZED DUE TO THE FACT THAT

THEY PRODUCE LOADS MUCH HIGHER RELATIVE TO LOADS OF THE OTHER
DRAG/COLLECTOR LINES. WORST CASE LOADING USED TO CHECK DOUBLE TOP PLATES (2 -
2X4) THAT ARE USED FOR ENTIRE HOUSE
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6.11 CHORD/COLLECTOR DESIGN

CHORD AND COLLECTOR DESIGN CHECK
NOTE: CHECK DOUBLE TOP PLATES (2 - 2x4) FOR WORST CASE AXIAL LOADING AND THEN APPLY
THROUGHOUT ENTIRE HOUSE.
***BY INSPECTION, DOUBLE TOP PLATES SHOULD CHECK OUT BUT CHECK ANYWAY...

GOVERNING LOAD CRITERIA: CHORD FORCE FROM N-S WIND ANALYSIS OF DIAPHRAGM 1

DEMAND FORCES BEAM DESIGN PARAMETERS

Py= 1983 Ibs. MEMBER SIZE: 2 - 2x4 Douglas Fir Larch No. 1
Anp (|N2)’ 5.25

DEMAND STRESSES di(IN)= 35

fc=f'|'= Pu/A= 378 pSI d2(|N)= 1.5

AroraL (|N2)= 10.5
DESIGN STRESSES
F. (PSI)= 1500
F. (PSl)= 675

CHECK AXIAL COMPRESSION
F! = CpCyC.CpCpF, = 3600 psi >f.(OK)

Co= 1.6 - EARTHQUAKE LOADING NDS 2005, SECT 4.3.2
Cv= 1.0 - DRY-SERVICE CONDITION NDS 2005, SECT 4.3.3
C.= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 4.3.4
CG= 15 —~  WIDTH OF 8" AND THICKNESS OF 4" NDS 2005, SECT 4.3.6
CG= 1.0 —  CONTINUOUS LATERAL SUPPORT NDS 2005, SECT 4.3.10

CHECK AXIAL TENSION
F/ = CpCyC,CrF, = 1620 psi > f; (OK)

Cb= 1.6 - EARTHQUAKE LOADING NDS 2005, SECT 4.3.2
Cw= 1.0 - DRY-SERVICE CONDITION NDS 2005, SECT 4.3.3
C.= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 4.3.4
C= 15 ~  WIDTH OF 2" AND THICKNESS OF 4" NDS 2005, SECT 4.3.6
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DESIGN SPLICE
*IBC TABLE 2304.9.1: AT LEAST 8-16d PENNY NAILS

TRY 10-16d COMMON WIRE NAILS
Z= 1411b - FROM NDS TABLE 11N

Tsprice = Z*Cp*(# NAILS) = 2256 |b
CD = 16
# NAILS= 10
d= 0.162 in.

Tsp|_|c5 = 22561b > TU = 1983 1b

USE 2x4 DOUBLE TOP PLATE W/ 10-16d (2-1/2" x 0.162") LAP SPLICE
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Calc: Deck Floor Joist Design
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7.1 DECK FLOOR JOIST DESIGN

ANALYSIS
-> FLOOR BEAMS SUPPORTING THE OUTDOOR DECK
Tributary Width = 15in Beam Length = 14.5 ft

Dead Load = 9 psf
wp = 11 plf

Live Load = 100 psf
w = 125 plf

—> USING ASD LOAD COMBINATION D+L IN RISA

- 136k

Moment (k-ft)
=

M, = 0.889 kip-ft

0 = 10668 Ib-in
AT
-.34
=51
-.68
] 1.45 29 4.35 58 T7.25 a7 10.15 11.6 13.05 14.5
T 595
.56
42
£ 28
g e V, = 0.616 kips
g o
E = 616 Ib
& -2e
-.42
-.56
-7 -616
o 1.45 29 435 58 7.2'5 a7 10.15 11.6 13.05 14.5
0
o
s\ N /
s \\ // \\ / A= 0.040 in
T E: \ /’ “\ Ap, = 0.044 in
F N / \ /
i\ / \ /
O  gar \ 1/ \\. /
= N N
0ag -044
053
o 1.45 29 4.35 5.8 T.25 aT 10,18 11.6 12.08 14.5
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DESIGN
- USING DOUGLAS FIR-LARCH NO. 1, 2X8 SIZE JOIST
F, = 1000 psi A=10.88in2
F, = 180 psi S« =13.14in3

E = H#H#H#HHHIH

CHECK FLEXURE

fo= M _ 812 psi
S

Fy = FpCpCyCiCrCrCry C;C, = 1404 psi > fy, (OK)

C=09 - PERMENANT LOADING
Cu=1.0 - DRY-SERVICE CONDITION
C.=1.0 - NO SUSTAINED ELEVATED TEMPERATURE
C.=1.0 - LATERALLY SUPPORTED BY DECKING
C=15 —> FACTOR FOR 2X4 DIMENSION LUMBER
C,=1.0 —> FACTOR FOR 2X4 DIMENSION LUMBER
G=1.0 - NO INCISIONS
C.=1.04 - 15" SPACING OF JOISTS
CHECK SHEAR
f, = ﬂ — 85 psi
A

E) = E,C,CyC.C; = 162psi > f, (OK)

=09 - PERMENANT LOADING

Cuw=1.0 - DRY-SERVICE CONDITION

C=1.0 —> NO SUSTAINED ELEVATED TEMPERATURE
G=1.0 - NO INCISIONS

CHECK DEFLECTION

L

By, avow = m: 0.725in > A, (OK)
L

Dp.t, ALow = %= 0.483in > Ap, (OK)

DETERMINE JOIST HANGER FOR JOIST-BEAM CONNECTION
**PLEASE REFER TO SIMPSON CONNECTORS CATALOG (PG. 62)

Vailow = 805 |Ibs. > Vy= 616 lbs. (OK)

USE HU28 FACE MOUNT HANGER, WITH 6-16d NAILS I

USE 2X8 DOUGLAS FIR-LARCH NO.1 JOISTS @ 15" O.C. FOR THE DECK
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Calc: Parallam Floor Beam

By: Curtis Wong/Branden Dong

Date: 1/22/2013 Page:

7.2 FOUNDATION BEAM DESIGN

—> CONTROLLING BEAM OCCURS AT GRIDLINE C, FORCES INPUT INTO RISA INCLUDING DEAD, LIVE, AND
SEISMIC

©
o
o
o

A
\ 4
A
\ 2
A
N

I 1 n
1 1 4 '0

l«—>i
——————————— I———————————I——-TFD———

—_———— = =
|

13!_4"

®

I
):(
S|

DESIGN

- USING PARALLAM BEAMS SIZE 5-1/4x9-1/4
Fp = 2900 psi A= 48.56in2
Fy, = 290 psi S = 74.87in3
F.= 2900 psi
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Calc: Parallam Floor Beam

By: Curtis Wong/Branden Dong

Date: 1/22/2013 Page:

LOAD COMBINATION: D+L
**MEMBER 3 (M3) GOVERNS DESIGN. PLEASE REFER TO APPENDIX A.4 FOR STRUCT. ANALYSIS RESULTS

CHECK FLEXURE
fb = ﬂ = 2764 pSI
S
19.1 17.243
15.28
11.45
£ Ta4
Z am
3
£
= 382
O 7
-11.48
-16.28 13731
-19.1
0 45 a 13.5 13 225 27 315 36 40.5 45
Member Location (ft)
FI; = FbCDCMCtCLCVCT = 2985 pSi > fb (OK)
C=1.0 - EARTHQUAKE LOAD
Cu=1.0 —> DRY-SERVICE CONDITION
¢=1.0 —> NO SUSTAINED ELEVATED TEMPERATURE
c.=1.0 —> LATERALLY SUPPORTED BY SIP FLOOR
Cy=1.0 > VOLUME FACTOR FOR PSL [£]™"!
C.=1.0 —> LARGER SPACING THAN 24 INCHES
CHECK SHEAR SHEAR
5V
f, = e = 1891b
.55 6.116
6.04
453
3.02
X 451
= 0
=
L B
=
3.02
-4.53
5.04
755 -6.116
o 45 3 13.5 18 225 27 315 36 405 45
Member Location (ft)
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F‘UI = F‘UCDCMCTI =

CD =1.0
CM =1.0
¢=1.0

CHECK DEFLECTION

Calc: Parallam Floor Beam

By: Curtis Wong/Branden Dong

Date: 1/22/2013 Page:

2901b > f, (OK)

—> PERMENANT LOADING
—> DRY-SERVICE CONDITION
—> NO SUSTAINED ELEVATED TEMPERATURE

—> CHECKING LIVE LOAD DEFLECTION ONLY BECAUSE IT WILL CONTROL

y Deflection (in)

A= 0.409 in

052

0
-.052 .\
-.104 \

-.156 \'
-.208 \
-.26 \
-312 \

-416
-.468

A = _—
L, ALLOW 40

g 13.5 18 22.5 27 31.5 36 40.5 45
Member Location (ft)

0.750in > A,  (OK)

- LENGTH OF 15 FT USED WHICH IS DISTANCE BETWEEN FOOTINGS
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Calc: Parallam Floor Beam

By: Curtis Wong/Branden Dong

Date: 1/22/2013 Page:

LOAD COMBINATION: D+0.75(0.7E)+0.75L+0.75Lr
**MEMBER 3 (M3) GOVERNS DESIGN. PLEASE REFER TO APPENDIX A.4 FOR STRUCT. ANALYSIS RESULTS

- SEISMIC LOADS INPUT FOR SHEARWALLS INCLUDING OVERTURNING INCREASED BY OVERSTRENGTH
FACTOR OF 3 IN RISA
CHECK FLEXURE

fo= M _ 2598 psi
3

19.85 16.014
15.88

11.91
7.04
3.97

-3.97
-7.94

-11.91

z-Z Moment {k-ft)

-15.88

1985 -16.208
0 4.5 3 13.5 18 225 27 315 36 40.5 45
Member Location (Ft)
Fy = FyCpCyCeCCyC, = 4776 psi > f, (OK)
Cr= 1.6 - EARTHQUAKE LOAD
Cu=1.0 - DRY-SERVICE CONDITION
C,= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE
C.= 1.0 - LATERALLY SUPPORTED BY SIP FLOOR
Cy= 1.0 > VOLUME FACTOR FOR PSL [AE]™"!
C,=10 - LARGER SPACING THAN 24 INCHES
CHECK AXIAL
P
fc 1= 13 psi
75
B
.45
g 3
g A5
g o
% A5
= .3
-.45
-6
75 -639
0 4.5 9 13.5 18 22.5 27 3.5 36 40.5 45

Member Location (ft)
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Calc: Parallam Floor Beam

By: Curtis Wong/Branden Dong
Date: 1/22/2013 Page:
=16 —> EARTHQUAKE LOAD
Cu=1.0 —-> DRY-SERVICE CONDITION
¢=1.0 - NO SUSTAINED ELEVATED TEMPERATURE
G =10 - MEMBER SUPPORTED THROUGHOUT LENGTH
COMBINED AXIAL AND COMPRESSION:
2 f.= 13 psi
1

<£> + f bx _ 055 < 1.0 (OK) F'c = 4640 psi

F', 1_Je /FcEx Flpx fo = 2598 psi
F'ux = 4776 psi

NOTE: BEAM IS CONTINUOUSLY SUPPORTED ABOUT BOTH AXES, PREVENTING POTENTIAL
BUCKLING. THEREFORE, F; IS INFINITELY LARGE SINCE SLENDERNESS IS BASICALLY ZERO. AS A

| USE 5-1/4x9-1/4 PARALLAM STRAND LUMBER AS FLOOR BEAMS |
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Calc: Parallam Floor Beam

By: Curtis Wong/Branden Dong

Date: 1/22/2013 Page:

DETERMINE JOIST HANGER FOR JOIST-BEAM CONNECTION
**PLEASE REFER TO SIMPSON CONNECTORS CATALOG (PG. 88)

Viow= 8780 Ibs. > Vy= 4465 Ibs. (OK)
Vi = 3630 Ibs. > Vy= 2365 Ibs. (OK)

USE HGUS5.50/10 (12 Ga) FACE MOUNT HANGER, WITH 46-16d NAILS INTO FACE AND 16-16d
NAILS INTO PSL BEAM

NOTE: PARALLAM STRAND LUMBER BEAM RUNNING IN THE EAST-WEST DIRECTION ARE CONTINUOUS

ALONG ENTIRE LENGTH. THEREFORE, ONLY THE 7.5' PSL BEAMS WILL REQUIRE FACE MOUNT HANGERS
CONNECTING TO THE EAST-WEST PSL BEAMS. GRAVITY AND UPLIFT SHEAR DEMAND LOADS ARE TAKEN
FROM MEMBERS SHOWN BELOW

SHEAR DEMAND IN DOWNWARD DIRECTION

Member M31, LC 6: D+.75(0.TE}+75L+.75Lr

4.465
4.55

3.9
3.25
2.8
1.95
1.3
.B5

¥ Shear (K)

-65
4.3 862

0 75 15 225 3 375 45 525 6 6.75 7.5
Member Location (ft)

UPLIFT SHEAR DEMAND

Member M31, LC 6: D+ 75(0.7E)+.T5L+75Lr

1.269
1.32
58
Ad
0 —— ]
£ u
| =
2 =1
—
W 432
=
1.78
232
264 12.365
3.08
0 75 1.5 2.25 3 3.75 45 5.25 6 6.75 7.5

Member Location (Ft)
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8.0 PERGOLA DESIGN
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8.0 PERGOLA DESIGN CHECK

Calc:

Pergola Design Check

By:

Branden Dong

Date:

1/22/2013

Page:

DESIGN DEAD-LOAD VALUES
DECKROOF= 10 psf

RISA MODEL AND ANALYSIS

W

DESIGN LIVE-LOAD VALUES
DECKROOF= 20 psf

P,

P]_ PZ IP3
lﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂl/l%l'%\l'\b\lf\l'

P P,
wwwhwwwwwi

2>>=>D>>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>D>

11.5' 3.5
<€ >E€E—€

E

14.5'

3.5' 11.5'

DEAD LOADS
P10 =(7.5')%(11.5'/2)*10 psf = 431 Ibs.

PooL=(7.5')*(11.5'+3.5')/2*10 psf 563 Ibs.

P3poL=(7.5')*(14.5'+3.5')/2*10 psf 675 Ibs.

Wp, = DL*Ligg =10 psf * 2ft = 20 plf

SEISMIC LOAD

>E€E—><€ >

DEAD LOADS
Py =(7.5"*%(11.5'/2)*20 psf = 863 Ibs.

P, =(7.5"*(11.5'+3.5")/2*20 psf 1125 Ibs.
Py =(7.5")*(14.5'+3.5")/2*20 psf 1350 Ibs.

W = LL*Lgg = 20 psf * 2ft 40 plf

E = WPERGOLA*CS/ LPERGOLA = (45|*7.5I)*(10 pSf)*(0.1791)/44.5 13_6 plf
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Calc:

Pergola Design Check

By:

Branden Dong

Date:

1/22/2013 Page:

DESIGN CHECK - 14.5' BEAM

GOVERNING LOAD COMBINATION: D+L

**PLEASE REFERENCE APPENDIX A.5 FOR STRUCTURAL ANALYSIS RESULTS

FLEXURAL MOMENT DIAGRAM (RISA):

Member M9 ,LC1:D+L

g -57
% 76
E -95
£ a1
% o33
.52
471 -1.577
43
0 1.45 29 435 5.8 7.25 87 1015 1.6 13.08 14.5
Member Location (ft)
SHEAR DIAGRAM (RISA):
Member M9 ,LC1:D+L
5 435
4
3
2
£,
g o
5 .
2
3
4
5 -435
0 1.45 28 435 5.8 7.25 a7 10.15 16 13.08 14.5
Member Location (ft)
DEMAND FORCES BEAM DESIGN PARAMETERS
My = 1577 Ib-ft MEMBER SIZE: 4x8 REDWOOD No. 1
A(IN})= 25.4
Py = 25 Ibs. I, (INY)= 111
I, (INY)= 25.9
Vy = 435 |bs. S, (IN°)= 30.7
S, (IN°)= 14.8
di(IN)=" 7.25
dy(IN)= 35
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Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013 Page:

DEMAND STRESSES
fB = Mu / SX = 617 psi

fc=fr=Py /A= 0.99 psi
fy=1.5Vy /A= 26 psi

DESIGN STRESSES
Fox (PS)= 975 F¢ (PSI)= 575
Foy (PSI)= 975 Evin (PSI)=" 400000
F.(PSI)= 1200 Ex (PSI)= 1100000
Fux (psi)= 160

CHECK SHEAR
FU, = CD CMCthx = 144 pSi > fv (OK)

Ch= 0.9 —> DEAD LOADING NDS 2005, SECT 4.3.2
Cw= 1.0 —> DRY-SERVICE CONDITION NDS 2005, SECT 4.3.3
C:= 1.0 —> NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 4.3.4

CHECK FLEXURE
Fl; = CDCMCL'CFCLFDX = 1090 pSi >fb (OK)

Co= 0.9 - DEAD LOADING NDS 2005, SECT 4.3.2
Cu= 1.0 - DRY-SERVICE CONDITION NDS 2005, SECT 4.3.3
C,= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 4.3.4
Ce= 1.3 > WIDTH OF 8" AND THICKNESS OF 4" NDS 2005, SECT 4.3.6
Fpp Fpp. Fpp.

C.= 0.96 > 1+ (F*,,)_J 1+(F*b) 2_(F*b NDS 2005, SECT 4.3.5

L 1.9 1.9 0.95
> 1, =2.06l,= 358 in. TABLE 3.3.3
lod
> Rz= +7 = 14.6 NDS 2005, EQ 3.3-5
1.20E i,

Fpg = ———— =2263 psi
Rp
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Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013 Page:

9 Fi; = CDCMCtCFFbX == 1141 pSI

> (Fpg/Fp) = 1.98

CHECK AXIAL COMPRESSION
F! = CpCyCiCrCpF, = 130 psi  >f (OK)

Co= 0.9 - DEAD LOADING NDS 2005, SECT 4.3.2
Cu= 1.0 - DRY-SERVICE CONDITION NDS 2005, SECT 4.3.3
C= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 4.3.4
Ce= 13 = WIDTH OF 8" AND THICKNESS OF 4" NDS 2005, SECT 4.3.6
FCE FcE FcE
Co= 0.09 > I+GE) |1+ GE)  F) NDS 2005, SECT 4.3.10
Cp= — [ 12—
2c 2c c

> l,=K)l= 174 in. NDS 2005, SECT 3.7.1

> ¢ = 0.8 (sawn lumber) = 0.8

_ 0.822En,

-» F.=——""H6= 133 i
E = (1, /d)? .

9 FC* == CDCMCtCFFC = 1404 pSI

> (F.g/E) = 0.09

CHECK AXIAL TENSION
F{ = CpCyCeCpF, = 673 psi. >T(OK)

Co= 0.9 - DEAD LOADING NDS 2005, SECT 4.3.2
Cu= 1.0 - DRY-SERVICE CONDITION NDS 2005, SECT 4.3.3
C.= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 4.3.4
Ce= 13 —> WIDTH OF 8" AND THICKNESS OF 4" NDS 2005, SECT 4.3.6
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Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013 Page:

CHECK COMBINED BENDING AND AXIAL TENSION
Je | for 099 617
F'," Fhe 673 1141

0.57 <1.0(OK)

fo—ft 617 - 0.99
F*, 1141

0.57 <1.0(OK)

CHECK COMBINED BENDING AND AXIAL COMPRESION
2
1
f—f + f,”" =0.57 <1.0(OK)
F. 1 _fC/ Flpx
FCEX

CHECK DEFLECTION
**PER IBC

Aymir=L/240= 0.73 jn.

5w Lt

= = 0.33 in.(OK
L= 384E1 (0K)

DETERMINE END COLUMN CAP SIZE AND SPECIFICATION
**PLEASE REFER TO SIMPSON CONNECTORS CATALOG (PG. 56)

FOR 4x MAIN BEAM, 4x POST, 4x SIDE BEAM USE CCCTQ444SDS WITH FOLLOWING DIMENSIONS: H, =
7",H,=7", W,=3-5/8", W,=3-5/8", W,= 3-5/8". DETERMINE "L" FROM SIMPSON-STRONG TIE

MAIN BEAM:
Vowpiit = 4910 lbs >V ypoire = 435 Ibs (OK)

SIDE BEAM:
Voupit = 2359 lbs >V ypiiee * 1890 Ibs (OK)

USE 4 x 8 REDWOOD BEAM No.1 (SAWN LUMBER) FOR MAIN GRAVITY SYSTEM OF PERGOLA.
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Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013 Page:

DESIGN CHECK - 11.5' BEAM

GOVERNING LOAD COMBINATION: D +0.7E

**PLEASE REFERENCE APPENDIX A.5 FOR STRUCTURAL ANALYSIS RESULTS

AXIAL DIAGRAM (RISA):

Axial Force (k)

m

Member M7 ,LC 2: D+ 0.TE
439

0 1.15 2.3 345 4.6 575 6.9 8.05 9.2 10.35 11.5

Member Location (ft)

SHEAR DIAGRAM (RISA):

¥ Shear (k)

256
267
78
089

-.089

-A78

- 267

-.258

Member M7, LC 2: D+ 0.7E
491

e s e ——

-23

o 1.15 23 3.45 46 575 6.9 8.05 92 10.35 11.5

Member Location (ft)

FLEXURAL MOMENT DIAGRAM (RISA):

Z-Z Moment (K-t}

Member M7, LC 2: D+ 0.7E

0 115 23 3.45 46 575 6.9 8.05 9.2 10.35 11.5
Member Location (ft)
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DEMAND FORCES
My = 710 Ib-ft

Py = 607 Ibs.

Vy = 491 lbs.

DEMAND STRESSES
fg=My/Sx= 278 psi

fy=15Vy /A= 29 psi

DESIGN STRESSES
Fox (PSI)= 975
Foy (PSI)= 975
F. (PSI)= 1200
Fux (psi)= 160

CHECK SHEAR

F} = CpCyCiFyy = 28

Ch= 1.6
Cw= 1.0
C= 1.0

CHECK FLEXURE
Fl; = CpCyCiCpCrFpy =

CG= 1.6
CM = 1.0
= 1.0
CF = 1.3
CL = 0.91

23.9 psi

Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013 Page:

BEAM DESIGN PARAMETERS
MEMBER SIZE: 4x8 REDWOOD No. 1
A(INY)= 25.4
L, (IN*Y)= 111
l, (INY)= 25.9
S, (IN*)= 30.7
s, (IN)= 14.8
d,(IN)=  7.25
d,(IN)= 3.5

F.(PSl)= 575

Evin (PSI)= 400000

Ex(PSI)= 1100000

psi > fy (OK)

—> EARTHQUAKE LOADING
—> DRY-SERVICE CONDITION
—> NO SUSTAINED ELEVATED TEMPERATURE

1855 psi > f, (OK)
- EARTHQUAKE LOADING

- DRY-SERVICE CONDITION

- NO SUSTAINED ELEVATED TEMPERATURE
- WIDTH OF 8" AND THICKNESS OF 4"

Fi P o
N )_j”(F*b)z ()

C,= : -
L 1.9 1.9 0.95

> 1, =206l = 284 in.

NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4

NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4
NDS 2005, SECT 4.3.6

NDS 2005, SECT 4.3.5

TABLE 3.3.3

NDS 2005, EQ 3.3-5



Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013

Page:

1.20E,;
> Fpp = ———"* =2853 psi
Rp

9 Fi; = CDCMCtCFFbX == 2028 pSI

> (Fpe/Fp) = 141

CHECK AXIAL COMPRESSION

FC, = CDCMCtCFCpF;- = 208 pSI >fc (OK)

CGh= 16
Cuw= 1.0
= 1.0
C= 1.3
Cp= 0.08

CHECK AXIAL TENSION

- EARTHQUAKE LOADING
—> DRY-SERVICE CONDITION
—> NO SUSTAINED ELEVATED TEMPERATURE

= WIDTH OF 8" AND THICKNESS OF 4"

FCE FcE FcE
P= 2 2¢ c

> I,=(K,)l= 138 in.

> ¢ =0.8 (sawn lumber) = 0.8

 0.822En;n

> F.=————"= 211 psi
= (1, /d)? -

-> (F.g/FE5) = 0.08

F| = CpCyCiCrF, = 1196 psi > f; (OK)

Ch= 1.6
Cw= 1.0
C= 1.0
C= 13

—> EARTHQUAKE LOADING
—> DRY-SERVICE CONDITION
—> NO SUSTAINED ELEVATED TEMPERATURE

= WIDTH OF 8" AND THICKNESS OF 4"

141

NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4
NDS 2005, SECT 4.3.6

NDS 2005, SECT 4.3.10

NDS 2005, SECT 3.7.1

NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4
NDS 2005, SECT 4.3.6



Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013

Page:

CHECK COMBINED BENDING AND AXIAL TENSION
Je | fox _ 239 278
F', " F'py 1196 = 2028

0.17 <1.0(OK)

fo—ft 278 - 239
F*, 2028

0.14 <1.0(OK)
CHECK COMBINED BENDING AND AXIAL COMPRESION

2
<f—f> + ! f,’”‘ =0.18 <1.0(OK)
F. 1_fC/FcEx Fpx

CHECK DEFLECTION
**PER IBC

AUMlT = L/ 240 = 0.58 in.

_SW Lt
L= 384E1 ~

DETERMINE END COLUMN CAP SIZE
**PLEASE REFER TO SIMPSON CONNECTORS CATALOG (PG. 56)

0.13 in. (OK)

FOR INTERIOR BEAM-COLUMN JOINTS:

FOR 4x MAIN BEAM, 4x POST, 4x SIDE BEAM USE CCCTQ444SDS WITH FOLLOWING DIMENSIONS: H, =
7",H,=7", W,=3-5/8", W,=3-5/8", W,;= 3-5/8". DETERMINE "L" FROM SIMPSON-STRONG TIE

MAIN BEAM:
Vowpiit = 4910 lbs >V ypoire = 439 Ibs (OK)

SIDE BEAM:
Voupie = 2359 lbs > Ve * 1575 Ibs (OK)

FOR EXTERIOR BEAM-COLUMN JOINTS:

FOR 4x MAIN BEAM, 4x POST, 4x SIDE BEAM USE ECCLQ444SDS WITH FOLLOWING DIMENSIONS: H, =
7",H,=7", W,=3-5/8", W,= 3-5/8", W;= 3-5/8". DETERMINE "L" FROM SIMPSON-STRONG TIE

MAIN BEAM:
Vn—uplift = 4910 lbs > Vu-uplift = 439 lbs (OK)

SIDE BEAM:
Voupit = 2359 lbs > Vi * 1208 Ibs (OK)

USE 4 x 8 REDWOOD No.1 BEAM (SAWN LUMBER) FOR MAIN GRAVITY SYSTEM OF PERGOLA.




DESIGN CHECK - 8' POST

Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013

Page:

GOVERNING LOAD COMBINATION: D +0.7E

**PLEASE REFERENCE APPENDIX A.5 FOR STRUCTURAL ANALYSIS RESULTS

AXIAL DIAGRAM (RISA):

Axial Force (K)
- o = [i*] (] 'Y (4] [:r] - [} w

SHEAR DIAGRAM (RISA):

¥ Shear (k)

z-z Moment (k-ft)

148
074

-.074
-.148
-.222
-.296

37

-.518
-.592

-.081
-182
-273
-.364
-.455

-.B3T
-.T28
-.819

-1

Member M2, LC 2: D+ 0.7E

8 1.6 24 3.2 4 4.8 5.6 6.4 7.2
Member Location (ft)
Member M2 ,LC 2: D+ 0.TE
A13
-492
8 1.6 24 32 4 438 5.6 6.4 7.2
Member Location (ft)
FLEXURAL MOMENT DIAGRAM (RISA):
Member M2, LC 2: D +0.TE
-737
8 1.6 2.4 3.2 4 4.8 5.6 6.4 7.2

Member Location (ft)
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DEMAND FORCES
My = 737 Ib-ft

Py = 860 Ibs.

Vy = 492 lbs.

DEMAND STRESSES
fg=My/Sx= 1238 psi

fy=1.5Vy/ A= 60.2 psi

DESIGN STRESSES
Fox (PSI)= 975
Foy (PSI)= 975
F. (PSI)= 1200
Fux (psi)= 160

CHECK SHEAR

F} = CpCyCiFyy = 28

Ch= 1.6
Cw= 1.0
C= 1.0

CHECK FLEXURE
Fl; = CpCyCiCpCrFpy =

CG= 1.6
CM = 1.0
= 1.0
CF = 1.5
C.= 0.98

70.2 psi

Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013 Page:

BEAM DESIGN PARAMETERS
MEMBER SIZE: 4x4 REDWOOD No. 1
A(INY)= 123
I, (INY)= 12.5
I, (IN*)= 125
S, (IN*)= 7.15
s, (IN’)= 7.15
d,(IN)= 3.5
d,(IN)= 3.5

F.(PS)= 575

Evin (PSI)= 400000

Ex(PSI)= 1100000

psi > fy (OK)

—> EARTHQUAKE LOADING
—> DRY-SERVICE CONDITION
—> NO SUSTAINED ELEVATED TEMPERATURE

2297 psi > f, (OK)

- EARTHQUAKE LOADING

- DRY-SERVICE CONDITION

- NO SUSTAINED ELEVATED TEMPERATURE
- WIDTH OF 4" AND THICKNESS OF 4"

Fi P o
N )_j”(F*b)z ()

C,= : -
L 1.9 1.9 0.95

> 1, =206l = 198 in.

NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4

NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4
NDS 2005, SECT 4.3.6

NDS 2005, SECT 4.3.5

TABLE 3.3.3

NDS 2005, EQ 3.3-5



Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013

Page:

1.20E,,;
> Fpp = ———"= = 8495.15 psi
Rg

9 Fi; = CDCMCtCFFbX == 2340 pSI

> (Fpe/FD) = 3.63

CHECK AXIAL COMPRESSION

FC, = CDCMCtCFCpF;- =423 pSI >fc (OK)

CGh= 16
Cuw= 1.0
= 1.0
C= 15
Cp= 0.15

CHECK AXIAL TENSION

- EARTHQUAKE LOADING
—> DRY-SERVICE CONDITION
—> NO SUSTAINED ELEVATED TEMPERATURE

= WIDTH OF 8" AND THICKNESS OF 4"

FCE FcE FcE
P= 2 2¢ c

> ¢ =0.8 (sawn lumber) = 0.8

 0.822En;n

> F.=—————"= 437 psi
= (1, /d)? -

-> (F.g/F5) = 0.15

F| = CpCyCiCrF, = 1380 psi > f; (OK)

Ch= 1.6
Cw= 1.0
C= 1.0
C= 15

—> EARTHQUAKE LOADING
—> DRY-SERVICE CONDITION
—> NO SUSTAINED ELEVATED TEMPERATURE

= WIDTH OF 8" AND THICKNESS OF 4"
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NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4
NDS 2005, SECT 4.3.6

NDS 2005, SECT 4.3.10

NDS 2005, SECT 3.7.1

NDS 2005, SECT 4.3.2
NDS 2005, SECT 4.3.3
NDS 2005, SECT 4.3.4
NDS 2005, SECT 4.3.6



Calc: Pergola Design Check

By: Branden Dong

Date: 1/22/2013 Page:

CHECK COMBINED BENDING AND AXIAL TENSION
S Sfox _ 702 1238
F', " Fp, 1380 2340

0.59 <1.0(OK)

fo—ft 1238 - 70.2
F*, 2340

0.51 <1.0(OK)

CHECK COMBINED BENDING AND AXIAL COMPRESION

2
<f—f> + ! f,’”‘ =0.67 <1.0(OK)
F. 1_fC/FcEx Fpx

DETERMINE COLUMN BASE SIZE
**PLEASE REFER TO SIMPSON CONNECTORS CATALOG (PG. 53)

FOR INTERIOR BEAM-COLUMN JOINTS:
FOR 4x MAIN BEAM, 4x POST, 4x SIDE BEAM USE CCCTQ444SDS WITH FOLLOWING DIMENSIONS: H, =
7",H,=7", W,=3-5/8", W,= 3-5/8", W;= 3-5/8". DETERMINE "L" FROM SIMPSON-STRONG TIE

TOTAL UPLIFT:
Vit = 5315 Ibs > Vs : BASE REACTION NEVER GOES IN TENSION

FOR EXTERIOR BEAM-COLUMN JOINTS:
FOR 4x MAIN BEAM, 4x POST, 4x SIDE BEAM USE ECCLQ444SDS WITH FOLLOWING DIMENSIONS: H, =
7",H,=7", W,=3-5/8", W,=3-5/8", W,= 3-5/8". DETERMINE "L" FROM SIMPSON-STRONG TIE

TOTAL UPLIFT:
Vit = 4910 Ibs > Vs : BASE REACTION NEVER GOES IN TENSION

USE 4 x 4 REDWOOD No.1(SAWN LUMBER) FOR PERGOLA POSTS. CONTACT WOOD
MANUFACTURER/LUMBER YARD IN ADVANCED TO ENSURE THEY HAVE No.1 & BTR.
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9.0BI-FOLD BEAM DESIGN
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Calc: Bi-Fold Patio Door Beam Design

By: Branden Dong

Date: 1/22/2013 Page:

9.0 BI-FOLD PATIO BEAM DESIGN CHECK

DESIGN DEAD-LOAD VALUES
CLERESTORY ROOF = 18 psf

DESIGN CHORD FORCES (UNFACTORED)
**PLEASE REFER TO DIAPHRAGM DESIGN

SEISMIC: Te=Cp = 1645 Ibs
WIND: Ty, =Cy= 1983 Ibs

Wior

VYV YV Y VYV VYV Y Y
14'

<€ >

GOVERNING LOAD COMBQG D + 0.75L, + 0.75(W)
D+ 0.75L, + 0.75(0.7E)
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DESIGN LIVE-LOAD VALUES

CLERESTORY ROOF = 20 psf

DESIGN COLLECTOR FORCES (UNFACTORED)

**PLEASE REFER TO DIAPHRAGM DESIGN

SEISMIC: Te=Ce= 539 lbs
WIND: Ty, = Cy, = 215 Ibs

NANOWALL BEAM PROPERTIES

TRIB. WIDTH = 7.5 ft
L= 14 ft.

BEAM GRAVITY LOADS

WD =DL * LTRlB. = 135 plf
WL =LL* LTRlB. = 150 plf

Wior = Wp + 0.75W,
Wior= 248 plf



Calc: Bi-Fold Patio Door Beam Design

By: Branden Dong
Date: 1/22/2013 Page:
DEMAND FORCES
My =Wqor * L* /8= 6064 Ib-ft BEAM DESIGN PARAMETERS
MEMBER SIZE: WESTERN SPECIES 3.125x12, 28F-
P,=0.75C,y = 1983 Ibs. 2.1ESP
A(INY)= 375
Vy = Wior *L/2 = 1733 Ibs, I (IN*)= 450
l, (IN*)="30.5
DEMAND STRESSES SX(IN3)= 75
fa=My/Sx= 970 psi s, (IN’)= 195
d; (IN)= 12
f(;:fT:Pu/A: 529 pSI d2(|N)= 3.13
fy=1.5Vy /A= 69.3 psi
DESIGN STRESSES
Fux (PSI)= 2800 F. (PSI)= 1250
Foy (PSI)= 1600 Enmin (PSI)= 1090000
F.(PSl)= 1750 Ex (PSI) = 2100000
Fux (psi)= 300
CHECK SHEAR
F‘U/ = CDCMCthx = 480 pSi >fv (OK)
C= 1.6 - WIND LOADING NDS 2005, SECT 5.3.2
Cu= 1.0 —> DRY-SERVICE CONDITION NDS 2005, SECT 5.3.3
C.= 1.0 —> NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 5.3.4

CHECK FLEXURE
F, = CpCyCCCyFp, = 4480 psi > f, (OK)

o= 16 > WIND LOADING NDS 2005, SECT 5.3.2

Cu= 1.0 - DRY-SERVICE CONDITION NDS 2005, SECT 5.3.3

C= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 5.3.4

C= 1.0 - CONTINUOUS LATERAL SUPPORT PROVIDED NDS 2005, SECT 5.3.5
1

C,= 1.0 S = <%>§ % %(5'225)% <1.0 NDS 2005, SECT 5.3.6
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Calc: Bi-Fold Patio Door Beam Design

By: Branden Dong

Date: 1/22/2013 Page:

CHECK AXIAL COMPRESSION
F/ = CpCyC,CpF, = 2800 psi  >f.(OK)

Ch= 1.6 - WIND LOADING NDS 2005, SECT 5.3.2
Cu= 10 - DRY-SERVICE CONDITION NDS 2005, SECT 5.3.3
C= 1.0 — NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 5.3.4
C= 1.0 —> MEMBER SUPPORTED THROUGHOUT ITS NDS 2005, SECT 5.3.9
LENGTH ABOUT BOTH AXES
CHECK AXIAL TENSION

F! = CpCyC,CpF, = 2000 psi > f. (OK)

Ch= 16 - WIND LOADING NDS 2005, SECT 5.3.2

Cuw= 1.0 — DRY-SERVICE CONDITION NDS 2005, SECT 5.3.3

C= 1.0 - NO SUSTAINED ELEVATED TEMPERATURE NDS 2005, SECT 5.3.4

C= 1.0 —> MEMBER SUPPORTED THROUGHOUT ITS NDS 2005, SECT 5.3.9
LENGTH ABOUT BOTH AXES

CHECK COMBINED BENDING AND AXIAL TENSION
fo , Jox _ 529 970
F',  F'py 2000 4480

0.24 <1.0 (OK)

fo—ft 970 - 52.9
F*, 4480

0.2 <1.0(OK)
CHECK COMBINED BENDING AND AXIAL COMPRESION

2
(fc) N 1 ff’x =022 <1.0(OK)
FC 1 _fC/FCEx Fbx

NOTE: BEAM IS CONTINUOUSLY SUPPORTED ABOUT BOTH AXES, PREVENTING POTENTIAL BUCKLING.
THEREFORE, F g, IS INFINITELY LARGE SINCE SLENDERNESS IS BASICALLY ZERO. AS A RESULT, F./F, = 0.

CHECK DEFLECTION
**PER NANAWALL WEBSITE, DEFLECTION LIMIT IS SET UNDER FULL LOADING (D+L)

Aymr=L/720= 0.23 i,
NOTE: BEAM WILL LIKELY NOT SEE FULL DEFLECTION
COMPUTED TO THE LEFT. ADDITIONAL STIFFNESS DUE TO SIP
= 0.26 in. (OK) THAT IS ATTACHED TO TOP OF BEAM IS NEGLECTED HERE.
THEREFORE, CALCULATED DEFLECTION IS CONSERVATIVE AND
AN OVER ESTIMATION.

A _ 5Wpy L
D+L ™ 384F]
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Calc: Bi-Fold Patio Door Beam Design

By: Branden Dong

Date: 1/22/2013 Page:

DETERMINE END COLUMN CAP SIZE
**PLEASE REFER TO SIMPSON CONNECTORS CATALOG (PG. 53)

USE ECCQ44SDS2.5 COLUMN CAP FOR BEARING CONNECTION TO BEAM. USE 14-SDS SCREWS, 1/4" x
2-1/2", INTO BEAM AND 14-SDS SCREWS, 1/4" x 2-1/2", INTO POST

USE 3-1/8 x 12 WESTERN SPECIES 28F-2.1E SP GLULAM BEAM ABOVE BI-FOLD DOOR. DOUBLE CHECK
AVAILABILITY OF 28F BEAM WELL IN ADVANCE OF CONSTRUCTION
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Calc:

By:

Date:

Header Design Check

Branden Dong

02/10/2013

10.2 HEADER DESIGN CHECK

UNIFORM AREA LOAD

Dead Load = 18 psf
Live Load = 20 psf

Total Load = 38 psf

Trib. Width= 8 ft
Total Line Load = 304 plf

HEADER DIMENSIONS
Header Span = 6.0 ft.
Header Depth= 12 in.

R-CONTROL LOAD TABLE

SIP WALL SIZE

-> From Load Table
Wacruai = 304 plf
Waow = 319  plf

DCR = Wpcrya / Waow = 0.95 < 1.0 OK

|USE 12" DEEP HEADER OVER ALL WINDOWS (L{480 DEFLECTION)|
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Calc: Vierendeel Truss Analysis

By: Branden Dong

Date: 01/22/13 Page:

APPENDIX A.2 - VIERENDEEL TRUSS ANALYSIS

W14 M15 W16 W17 W12 M9 M20 mz21 M22 W23 m24 m25
MN14 N15 N16 N17 N18 N19 N20 N21 N22 N23 M24 N25 N26
— o ] - ) ~ @ =) — o o
= = = = = = = = = = =
cb o owm2e 0, omer b, wzs ol ow2e 0 owmso 0, w1t ol w32 o0, w3 b, w3 o owes o0, owmee L, omar
T N2 TyNE Ty s TG YT TyNe T YN0 N E I T3

TRUSS ELEVATION WITH MEMBER AND NODE ANNOTATIONS

MEMBER DATA INPUT:
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Calc: Vierendeel Truss Analysis

By: Branden Dong
Date: 01/22/13 Page:
STRUCTURAL ANALYSIS
LOAD COMBINATION: 1.2D + 1.6Lr
01 01 01 0 04 04 04 04 0 01 01 01
14 M5 MN1E NAT [GE] 19 MZ20 MZ1 22 MZ23 M24 M2 M26
3 Il - I1_ - 144 ZIE I_'J 3"‘I_ | I_|4 ZIE | 12J I1_ - Il - DE
T TNz e N4 T N T e = Tg M0 AR Tz ™3
AXIAL DIAGRAM (kips)
1.5 15
06 07 0.8 0s 0.8 07 0.8 07
0
M14 N15 M16 NAT M18 N20 : M22 M23 M24 M25 M2
-7 -8 -7 -8 -5 -3 7 -
15 -15
- L] - E | - Il Il Il | | | I - ng L 0 L | - B | - E |
= Thz2 IEE e T3 NS 17 T g B0 AR TNz 3
SHEAR DIAGRAM - MEMBER Z-AXIS (k-ft)
L] L]
02 0.2 0.2 01 /T\ //T\ 01 0.2 0.2 02
114 /rgc PRl 6 FRAT7 /N?/ N19 ?/ N21 == THZ23 PRo4 4"1;25 M26
-5 y B -B -
16 18 16
- E | - 5 J I - | - E " D|1 |_|J | - E l_'J L 0\1 | - E I - | - 5 E
L] 102 I E] | N4 ' o6 N7 G Y U AT I TR T I E!
MOMENT DIAGRAM - MEMBER Y-AXIS (k-ft)
SHEAR DIAGRAM - MEMBER Y-AXIS (k-ft)
0.2 0 0 1 0.2
M4 N5 M6 L7 GE N9 M20 N2 N22 [ M23 p24 1§25 /12_5
il T I IZE] T4 | TiHe T T T ~Ho TR Tz ik

MOMENT DIAGRAM - MEMBER Z-AXIS (k-ft)

NOTE: BENDING OCCURS ABOUT BOTH MEMBER Y-AXIS AND Z-AXIS SINCE SOME MEMBERS
WERE ROTATED ABOUT THEIR LOCAL X-AXIS, IN ORDER TO OBTAIN THE CORRECT ORIENTATION
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Calc: Vierendeel Truss Analysis
By: Branden Dong
Date: 01/22/13 Page:
LOAD COMBINATION: 1.2D + 1.6Lr (CONTINUED)
-lolx
€] [¥] LC Member Label Sec Axial[k] y Shearfk] z Shearfk] Torquelk-fl | y-yMo.. | zzMo..
;d TH 1 596 ~a75 0 0 0 ~03 |-
2 2 596 075 0 0 0 234
3 1 uz 1 1433 018 0 0 0 017
4 2 1433 018 0 0 0 047
5 1 TE] 1 1529 0 0 0 0 008
B 2 1529 0 0 0 0 009
7 1 I 1 1238 049 0 0 0 001
8 2 1238 049 0 0 0 - 169
9 1 TH] 1 2248 335 0 0 0 179
10 2 2248 335 0 0 0 993
1 1 M7 1 3.064 0 0 0 a 0
12 2 3.064 0 0 0 0 0
13 1 Ma 1 2248 3356 0 0 a 179
14 2 2248 335 0 0 0 -993
15 1 M10 1 1.238 -.049 0 0 a -.001
16 2 1238 -049 0 0 0 169
1T 1 M1 1 1.529 0 0 0 a -.008
18 2 1529 0 0 0 0 ~.009
19 1 M12 1 1.433 018 0 0 a 017
20 2 1433 018 0 0 0 -047
21 1 M13 1 Ral:li} 075 0 0 0 03 -
22 2 596 075 0 0 0 234
23 1 M14 1 075 0 Rat:li} 0 -234 0
24 2 075 0 -9 0 ~375 0
25 1 M15 1 094 0 743 0 - 422 0
26 2 094 0 758 0 -449 0
o7 1 W16 1 094 0 77 0 - 458 0
28 2 094 0 73 0 -388 0
29 1 W17 1 045 0 508 0 -219 0
30 2 045 0 779 0 626 0
3 1 L] 1 38 0 1477 0 1619 0
32 2 38 0 024 0 025 0
33 1 TiE] 1 38 0 -039 0 925 0
34 2 38 0 1539 0 1,836 0
35 1 M20 1 38 0 1539 0 1,836 0
36 2 38 0 1039 0 025 0
a7 1 M2 1 38 0 024 0 925 0
38 2 38 0 1477 0 1619 0 |
3g 1 M2z 1 045 0 779 0 ~626 0
40 2 045 0 - 508 0 219 0
41 1 M23 1 094 0 73 0 388 0
42 2 094 0 77 0 —458 0
43 1 M24 1 094 a 758 0 -.449 0
44 2 094 0 743 0 422 0
45 1 M25 1 075 0 69 0 375 0
46 2 075 0 - 596 0 —234 0
47 1 M26 1 0 0 -015 0 03 0
48 2 0 0 -.015 0 -015 0
49 1 m27 1 0 0 ~001 0 002 0
50 2 0 0 -.001 0 -003 0
51 1 M2a 1 0 0 o1 0 ~01 0
52 2 0 0 01 0 025 0
53 1 M29 1 0 0 04 0 024 0
54 2 0 0 04 0 ~096 0
55 1 M30 1 0 a =031 0 034 0
56 2 0 0 031 0 024 0
57 1 M3 1 0 0 01 0 024 0
[=:] el n M A n N3 n
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Calc: Vierendeel Truss Analysis

By: Branden Dong

Date: 01/22/13 Page:
ate) £ u u il u e u
59 1 M3z 1 0 0 -0 0 012 0
60 2 0 0 -01 0 -024 0
i1 1 W33 1 0 0 031 0 ~024 0
62 2 0 0 031 0 084 0
63 q 34 1 0 0 04 0 ~096 0
fid 2 0 0 04 0 024 0
65 1 M35 1 0 0 -01 0 025 0
i 2 0 0 ~07 0 o1 0
67 1 M35 1 0 0 007 0 -003 0
68 2 0 0 001 0 002 0
9 1 M37 1 0 0 015 0 -015 0
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Calc: Vierendeel Truss Analysis
By: Branden Dong
Date: 01/22/13 Page:
LOAD COMBINATION: 1.2D + 1.6W + 0.5Lr
01 05 09 18 4 2 11 07
g2 15 N5 N7 ] TE 20 N2 N22 N23 N24 95 N26
Mg TNz LT E] N4 NS '_|ﬂ5 TINT '_|ﬂ8 NG N0 TN N2 I ke
AXIAL DIAGRAM (kips)
08 09

M14 N1T N18 W{gﬂg\ N20 “‘K«NK N25 MN26

\ 12 - - A2 12 .1 11 - 1\ 12
8 S .- % SR RN 1 S S S Y S g 8 SR S

™ T LS I s 7 = = T T g (Y Tha

SHEAR DIAGRAM - MEMBER Z-AXIS (k-ft)
! 06 08 09 06056 0.06 07 07 08 0.9
e ey
M14 N15 N16 N17 Z25E] N19 }l’E’U N21 N22 N23 MN24 N25 MN26
-5 -7
14 12 12 s 1 5 A2 12 12 14
Lo ol \_EP\ L\_Jg\ L:kj\ \_}__T_————_A_|| I_h'g L\_‘K \_EP-\ . |_\jd\\ [ ]
- L
MOMENT DIAGRAM - MEMBER Y-AXIS (k-ft)

N14 N5 NG N7 NG N1 N20 N2 N2Z NZ3 NZ4 N25 N26
&ﬂJ 1'11_ -l 1'1_ ol 1'21_ -l Q'_T]J 1_!4 \U_ -l 1_!4 1'%_ - 1'1\_ -l 1‘1_ -l 1'21_ ] 9'_714
T Tz T T NE TG G TN TN T R AT TNz T N3

SHEAR DIAGRAM - MEMBER Y-AXIS (k-ft)
7/141 75’ 2 7 18 W7 2.1 7‘181 N19 7201.1 N21 W22 23 7’ 19 7’ 19 7’ 21 7-1.4
I L e TN4 TINg "Ne TINT "IN ] i T R Tz s

MOMENT DIAGRAM - MEMBER Z-AXIS (k-ft)

NOTE: BENDING OCCURS ABOUT BOTH MEMBER Y-AXIS AND Z-AXIS SINCE SOME MEMBERS
WERE ROTATED ABOUT THEIR LOCAL X-AXIS, IN ORDER TO OBTAIN THE CORRECT ORIENTATION
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Calc: Vierendeel Truss Analysis
By: Branden Dong
Date: 01/22/13 Page:
LOAD COMBINATION: 1.2D + 1.6W + 0.5Lr (CONTINUED)
39 M22 1 631 0 -22 0 T03 0
40 2 1408 0 1.085 0 1226 0
41 MZ3 1 316 0 -047 0 B62 0
42 2 1224 0 1033 0 1229 0
43 M24 1 184 0 -026 0 63 0
44 2 1.091 0 1012 0 1187 0
45 M25 1 066 0 218 0 87 0
46 2 712 0 -1.163 0 -1.35 0
a7 W26 1 0 0 763 0 1179 0
48 2 0 0 T63 0 1.108 0
49 W27 1 0 0 523 0 908 0
50 2 0 0 523 0 922 0
51 M25 1 0 0 533 0 934 0
52 2 0 0 533 0 831 0
53 Mzg 1 0 0 713 0 1073 0
54 2 0 0 713 0 1.066 0
55 M30 1 0 0 116 0 -441 0
56 2 0 0 116 0 033 0
LT) M31 1 0 0 74 0 -033 0
cn ] n n 474 n R74 n
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Calc: Vierendeel Truss Analysis

By: Branden Dong

Date: 01/22/13 Page:
tals] ra u v s u RalE u
59 3 M32 1 0 0 16 0 ~550 0
60 2 0 0 16 0 002 0
61 3 N33 1 0 0 157 0 002 0
62 2 0 0 157 0 551 0
63 3 [ED 1 0 0 765 0 1192 0
G4 2 0 0 765 0 1.105 0
65 3 M35 1 0 0 519 0 898 0
6 2 0 0 519 0 92 0
67 3 N3G 1 0 0 525 0 926 0
[ 2 0 0 525 0 91 0
69 3 W37 1 0 0 783 0 1129 0
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Calc: Vierendeel Truss Analysis

By: Branden Dong
Date: 01/22/13 Page:
LOAD COMBINATION: (1.2+0.2Sds)D + E
0.1 04 06 1.3 1.1 09 08 05
A4 A5 146 N7 1413 ZE 20 N2 N22 NZ23 N24 25 N26
L =iz e N4 ™M R I ] 9 T i ™2 I
AXIAL DIAGRAM (kips)
0.6 0.6
N14 N17 N18 \lw%g\ N20 \‘491\4&22\ N25 M26
\ -9 -7 7\ -9 -8 -8 -8 -8 7\ -9
il g+ TE
SHEAR DIAGRAM - MEMBER Z-AXIS (k-ft)
o8 05 05 o7 0504 094 05 05 05 o7
PO e v
N14 N15 N16 N17 [FTis N19 [P0 NZ1 N22 N23 N24 N25 N26
-4 -5
1 -9 o .1 13 12 9 -9 o 1
\_\:K I_E?\ |_E7\ I_ES\ l_}—:I\T_‘_‘—‘—-L|I Lh'g I_EJQ\ b . FI b
TN N ED N RE e Bk "|M?f" N i k4 W B G = bz I anga
MOMENT DIAGRAM - MEMBER Y-AXIS (k-ft)
N14 N5 N16 N17 N18 N19 N20 N21 N22 N23 N24 N25 N26
IU_HJ U'QK_ ] Uﬁ_ -l U'QK_ . q_ﬂJ l_|4 In_qJ I_IJ U'QK_ ] 0'%_ -l 0'%_ ] U'QI_ -l ?_5|4
TN T2 e TNe TINS LG TINT " Ne TNg T No S Tz TN

SHEAR DIAGRAM - MEMBER Y-AXIS (k-ft)

To~

?44.8 7-15 7/-1.4 W77 1.5 7"38 N1 70.8 NZ1 N2y 17 7-1.4 7’-1.4 7’/—15 75-1

—ll%\

T
B
T

=

-] & -
I T e N I 15 NG

e
]
=
=)
=]

MOMENT DIAGRAM - MEMBER Z-AXIS (k-ft)

NOTE: BENDING OCCURS ABOUT BOTH MEMBER Y-AXIS AND Z-AXIS SINCE SOME MEMBERS
WERE ROTATED ABOUT THEIR LOCAL X-AXIS, IN ORDER TO OBTAIN THE CORRECT ORIENTATION
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Calc: Vierendeel Truss Analysis
By: Branden Dong
Date: 01/22/13 Page:

LOAD COMBINATION: (1.2+0.25ds)D + E (CONTINUED)

STk

€[] 5 Member Label Sec Axial[K] y Shearlk] z Shearlk] Torquelk-l | yyMo... | zzMo..
1 M1 1 -294 474 0 0 0 878 |-
2 2 294 A74 0 0 0 -78
3 4 M2 1 856 853 0 0 0 1501
4 2 856 853 0 0 ] -1.486
5 4 M3 1 716 787 0 0 0 1381
i] 2 716 TaT 0 0 ] -1.374
7 4 M4 1 429 873 0 0 0 1491
g 2 429 873 0 0 ] -1.566
9 4 M5 1 1486 533 0 0 0 1124
10 2 1.486 Rkt 0 0 ] -758
11 4 M7 1 1441 472 0 0 0 844
12 2 1.441 AT2 0 0 ] -.808
13 4 T 1 622 852 0 0 0 1282
14 2 622 852 0 0 ] -1.689
15 4 M0 1 734 223 0 0 0 149
16 2 T34 828 0 0 ] -1.408
17 4 M 1 72 787 0 0 0 1374
18 2 72 787 0 0 0 1382
19 4 W12 1 489 87 0 0 0 1517
20 2 489 87 0 0 0 153
21 4 W13 1 853 545 0 0 0 906 |
22 2 853 545 0 0 0 ]
23 4 M4 1 474 0 -294 0 78 0
24 2 108 0 -898 0 1,007 0
25 4 M15 1 733 0 -041 0 479 0
26 2 054 0 746 0 899 0
27 4 W16 1 -831 0 -03 0 475 0
28 2 152 0 735 0 864 0
29 4 W17 1 1019 0 -306 0 702 0
30 2 437 0 91 0 1123 0
31 4 W13 1 953 0 576 0 - 365 0
32 2 274 0 128 0 418 0
33 4 M19 1 -274 0 -129 0 419 0
34 2 405 0 834 0 1265 0
35 4 M20 1 -047 0 61 0 -458 0
36 2 632 0 -093 0 4439 0
37 4 M21 1 632 0 -106 0 449 0
38 2 131 0 81 0 1154 0 |
39 4 M22 1 468 0 179 0 536 0
40 2 1.05 0 783 0 908 0
41 4 M23 1 233 0 -.049 ] 5 ]
42 Z 912 0 754 0 905 0
43 4 M24 1 135 0 -034 0] ATT 0]
44 Z B4 0 -739 0 -875 0
45 ] M25 1 05 0 25 0 554 0
45 7 532 0 853 0 1 0
a7 4 M26 1 0 0 568 0 878 0
48 2 0 0 568 ] 825 ]
49 ] M27 1 0 0 389 0 - 675 0
50 2 0 0 389 0 586 0
51 ] M23 1 0 0 396 ] -695 ]
52 Z 0 0 396 0 592 0
3 4 M29 1 0 0 A3 ] -799 ]
54 Z 0 0 531 0 794 0
55 4 M30 1 0 0 {087 0] -.329 0]
56 Z 0 0 087 0 -024 0
57 ] M31 1 0 0 129 0 024 0
[={=] 2 n n 420 n AT n
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Calc: Vierendeel Truss Analysis
By: Branden Dong
Date: 01/22/13 Page:
o = o w oo o SR o
59 4 M32 1 0 0 12 0 ~416 0
60 2 0 0 A2 ] 002 ]
51 ] M33 1 0 0 116 0 00z 0
62 2 0 0 116 0 408 0
63 ] mad 1 0 0 569 ] -884 ]
B4 Z 0 0 569 0 821 0
65 4 M35 1 0 0 387 ] - 668 ]
56 Z 0 0 387 0 585 0
67 4 36 1 0 0 .38 0] -G89 0]
68 Z 0 0 39 0 B77 0
69 ] M37 1 0 0 582 0 84 0
—»_ I 2 0 0 582 0 906 =
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Calc: Deck Joist Analysis

By: Branden Dong

Date: 01/22/13 Page:

APPENDIX A.3 - DECK JOIST ANALYSIS

- 136k

DECK JOIST LOADING DIAGRAM

STRUCTURAL ANALYSIS
LOAD COMBINATION: 1.2D + 1.6Lr

595

B o &

Shear Force (k)
E o

RN

-616
o 1.45 29 4.35 5.8 T.25 a7 1015 11.6 13.05 14.5

SHEAR DIAGRAM (kips)

1.02
.85
L:1:3
51
34
AT

o

Moment (k-ft)

-A7
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Calc: Foundation Beam Analysis
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Date: 01/22/13 Page:

APPENDIX A.4 - FOUNDATION BEAM ANALYSIS
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FOUNDATION BEAM SYSTEM MEMBER AND NODE ANNOTATION

NOTES:

**UNFACTORED OVERTURNING FORCES TAKEN FROM SHEARWALL DESIGN AND APPLIED TO
UNDERLYING BEAMS AND THEN FACTORED BY OMEGA (Q) SINCE DISCONTINUOUS SYSTEM EXISTS
**LINE LOADS APPLIED ALONG RED LINES TO SIMULATE WALL LOADS DUE TO ROOF DEAD AND LIVE
**FLOOR LOADS APPLIED AS MASS AREA LOADS TO TAKE INTO ACCOUNT DEAD AND LIVE

**FOR BEAM DESIGN, SEISMIC GOVERNS OVER WIND DUE TO OMEGA (Q) FACTOR
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MEMBER DATA INPUT

Calc:

Foundation Beam Analysis

By:

Branden Dong

Date:

01/22/13

Page:

Member Primary Data

Primary | Agvanced | HotRolled | Cold Formed | Wood | Concrete Beam | Concrete Column | Aluminum | RISAConnection | Detailing

|I| |I| Label | Joint J Joint KJoint | Rotate... | Section/Sh...| Type | Design List Material Design ...
1 M1 M M4 5.25X9 25FS | Beam | Rectangular Parallam Typical
2 M2 N5 NE 5.25%9 25F5 | Beam | Rectangular Parallam Typical
3 M3 M9 M12 5.25X9.25F5 | Beam | Rectangular Parallam Typical
4 4 M13 M16 5.25X9.25F5 | Beam | Rectangular Parallam Typical
5 M5 N7 NZ20 5.25X9 25FS | Beam | Rectangular Parallam Typical
B MG M2 N24 5.25%9 25F5 | Beam | Rectangular Parallam Typical
7 M7 MZ25 MN28 5.25X925F5 | Beam | Rectangular Parallam Typical
8 Mg M1 MNE 3.5X9.25FS | Beam | Rectangular Parallam Typical
g M9 M5 Mg 35X9.25FS | Beam | Rectangular Parallam Typical
10 M40 N9 MN13 35X9 25F5 | Beam | Rectangular Parallam Typical
1 M1 M13 W17 35X9.25F5 | Beam | Rectangular Parallam Typical
12 M12 MN17 M21 3.5X9.25FS | Beam | Rectangular Parallam Typical
13 W13 MNZ21 N25 35X9.25FS | Beam | Rectangular Parallam Typical
14 M4 N2 MNE 35X9 25F5 | Beam | Rectangular Parallam Typical
15 M15 i N0 35X9.25F5 | Beam | Rectangular Parallam Typical
16 M16 M10 MN14 3.5X9.25FS | Beam | Rectangular Parallam Typical
17 M7 MN14 M18 3.6X9.25F5 | Beam | Rectangular Parallam Typical
18 M18 M18 MN22 35X9 25F5 | Beam | Rectangular Parallam Typical
19 M19 MN22 MN26 35X9.25F5 | Beam | Rectangular Parallam Typical
20 M20 M3 N7 3.5X9.25FS | Beam | Rectangular Parallam Typical
21 M2 N7 M1 3.6X9.25F5 | Beam | Rectangular Parallam Typical
22 M22 M1 MN15 35X9 25F5 | Beam | Rectangular Parallam Typical
23 M23 M15 M19 35X9.25F5 | Beam | Rectangular Parallam Typical
24 M24 M19 MN23 3.5X9.25FS | Beam | Rectangular Parallam Typical
25 M25 MNZ23 M27 3.6X9.25F5 | Beam | Rectangular Parallam Typical
26 M26 N4 MNE 35X9 25F5 | Beam | Rectangular Parallam Typical
27 M27 N8 MN12 35X9 25F5 | Beam | Rectangular Parallam Typical
28 Mz28 MN1Z2 M16 3.5X9.25FS | Beam | Rectangular Parallam Typical
29 M29 MN16 MN20 3.6X9.25F5 | Beam | Rectangular Parallam Typical
30 M30 M20 M24 35X9 25F5 | Beam | Rectangular Parallam Typical
3 W31 MN24 MNZ28 35X9 25F5 | Beam | Rectangular Parallam Typical

SEISMIC OVERTURNING LOAD INPUT

180



Foundation Beam Analysis

Branden Dong

01/22/13 Page:

STRUCTURAL ANALYSIS
GOVERNING LOAD COMBINATIONS: D + L

R
S
0.0 < 0.0.

.

LOADING DIAGRAM

MOMENT DIAGRAM (k-ft)
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Calc: Foundation Beam Analysis
By: Branden Dong
Date: 01/22/13 Page:
GOVERNING LOAD COMBINATIONS: D + L (CONTINUED)
loix
[«] ] LC Member Label Sec Aiallk] y Shear(k] z Shearlk] Torquelk] | y-yMo.. |zzMo.. |
_ W 1 0 1805 0 057 0 355 -
2 2 0 3222 0 057 0 9,551
3 3 0 3222 0 057 D 9.551
4 4 0 ~1.805 0 057 D 355
5 2 (E 1 D 3.338 0 -007 D 324
B 2 0 5.ad 0 ~007 0 16,973
7 3 0 5.830 0 007 0 16.973
g 4 ] -3 338 W] Wi W] 375
9 2 W3 1 D 3.609 0 ~025 D 225
10 2 0 6.116 0 025 D 17.243
1 3 0 6116 0 026 0 17.241
12 4 0 361 0 026 D 235
iE] o T2 T T Taa0 ] 002 y G
14 2 0 ~4.289 0 004 D 12.736
15 3 0 4277 0 004 0 12.627
16 4 0 2451 0 004 0 —483
17 2 M5 1 0 4647 0 02 D 591
18 2 0 6772 0 02 D 15.712
19 3 0 5.759 0 018 D 13.232
20 4 0 3971 0 003 0 502
21 2 ME 1 0 4127 0 021 0 A6
22 2 0 6.236 0 026 D 16.005
23 3 0 4537 0 044 D 12.011
24 4 0 2913 0 ~044 D 03
25 2 M7 1 0 1303 0 ~069 0 548
26 2 0 2974 0 -069 D B.72
27 3 0 3.00 0 077 D B.668
28 4 0 194 0 077 D 273
29 2 B 1 0 708 0 355 0 057
30 2 0 236 0 -355 0 1,379
Y 3 0 726 0 -355 D 77
32 4 0 221 0 355 D 1808
33 2 E 1 0 1.02 0 ~031 D 1815
34 2 0 537 0 ~031 0 375
35 3 0 -427 0 ~031 0 TE
36 4 0 -909 0 ~031 D 1401
37 2 M0 1 D 1145 0 195 D 1426
38 2 0 457 0 195 D 686 |
39 3 0 - 586 0 195 0 -5624
40 ] 0 1295 0 195 0 1926
41 2 M1 1 D 1371 D —449 0 1928
12 2 0 64 0 449 0 694
43 3 0 - 467 0 449 0 919
44 1 0 1264 D 449 0 1346
15 2 M2 1 D 623 D 147 0 1326
46 2 0 391 0 141 0 ~089
47 3 0 -354 0 141 0 135
18 4 0 - 586 D 141 0 1188
19 2 TR 1 0 777 D 548 0 1168
50 2 0 533 0 548 0 619
51 3 0 -2 0 548 0 1017
52 4 0 432 D 548 0 ~069
53 2 M4 1 D 1156 D 105 0 057
54 2 0 43 0 105 0 2211
55 3 0 1247 0 105 0 1185
56 4 0 1949 D 105 0 3.004
57 2 W15 1 0 1704 0 015 0 3.086
55 2 0 994 0 015 0 -575
59 3 0 677 0 015 0 971
60 4 0 -13a7 D 015 0 1898 |
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Calc: Foundation Beam Analysis
By: Branden Dong

Date: 01/22/13 Page:
61 W6 1 0 1124 0 048 0 1874
62 2 0 624 0 -048 0 -515
63 3 0 -582 0 -.048 0 -574
64 4 0 -1.106 0 -048 0 174
65 W7 1 0 1148 0 367 0 1735
i3] 2 0 625 0 367 0 - G87
67 3 0 -581 0 367 0 -736
68 ] 0 1081 0 367 0 1545
69 TEE 1 0 1.066 0 163 0 1583
70 2 0 471 0 -163 1] - 507
Lk 3 0 -.698 0 -163 0 -223
72 ] 0 1293 0 162 0 2434
T3 19 1 0 1.571 0 =301 \] 2428
T4 2 0 1.081 0 -3 1] -1.18
TH 3 0 -439 0 =301 0 -1.988 -
76 4 0 -.853 0 =301 0 047
i M20 1 0 1.156 0 -105 0 057
78 2 0 43 0 105 0 221
79 3 0 -1.247 0 -105 \] -1.183
a0 4 0 -1.95 0 -105 1] 3.097
a1 Mz1 1 0 1.706 0 -015 0 3.09
82 2 0 996 0 015 0 57T
a3 3 0 -675 0 -015 0 -979
a4 4 0 -1.385 0 -015 0 1.884
85 Mz22 1 0 1114 0 052 0 1857
a6 2 0 614 0 052 0 -507
a7 3 0 -592 0 052 0 -54
88 4 0 1116 0 052 0 13
2a M23 1 0 1192 0 -28 \] 1.808
a0 2 0 669 0 -28 1] -724
91 3 0 -837 0 -28 0 -.883
92 4 0 1.037 0 -28 0 1289
93 M24 1 0 T76 0 216 0 1.268
94 2 0 308 0 216 0 -214
95 3 0 ~ 580 0 218 0 138
a5 4 0 -1.058 0 216 0 2324
a7 25 1 0 1784 0 158 0 2394
98 2 0 1096 0 158 0 1459
a9 3 0 -478 0 158 \] -2.238
100 4 0 -1.188 0 158 1] 099
101 MZ26 1 0 708 0 355 0 -.087
102 2 0 236 0 355 0 1379
103 3 0 -726 0 385 0 -7
104 4 0 -1.221 0 3565 0 1.807
105 MZ7 1 0 1019 0 02 0 1814
106 2 0 536 0 03 0 -274
107 3 0 - 427 0 03 0 -41
108 4 0 o1 0 03 0 1405 |
109 M28 1 0 1.148 0 -.205 \] 1.431
110 2 0 A6 0 -205 1] -.G6aa
111 3 0 -583 0 -.2058 0 -534
112 4 0 1202 0 -205 0 1908
113 M29 1 0 1358 0 278 0 1905
114 - 0 627 0 278 0 -.683
115 3 0 -.481 0 278 0 -.875
116 4 0 -1.278 0 278 1] 1.424
17 30 1 0 82 0 -243 0 1.427
118 2 0 .39 0 -243 0 -193
119 3 0 408 0 -243 0 A7
120 4 0 838 0 -243 0 1494
121 TEY 1 0 1,041 0 -273 0 1451
122 2 0 598 0 273 0 - 706
123 3 0 -198 0 -273 \] -1.201
124 4 0 - 617 0 -273 0 =077
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Date: 01/22/13 Page

GOVERNING LOAD COMBINATIONS: D + 0.7QE
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Calc: Foundation Beam Analysis
By: Branden Dong
Date: 01/22/13 Page:
GOVERNING LOAD COMBINATIONS: D + 0.7QE (CONTINUED)
i8]
|I| E‘ LC Member Label Sec Axiallk] v Sheark] z Shearlk] Torguek-fi] y-y Mo... | zzMoa... |
j M 1 0 256 0 1009 0 045 -]
2 2 0 388 0 009 0 1148
3 3 0 39 0 003 0 1158
4 4 0 254 0 003 0 067
5 4 Mz 1 0 444 0 0 0 038
G 2 0 -736 0 0 0 2025
7 3 0 768 0 014 0 2159
2 4 0 412 0 014 0 324
g 4 M3 1 -514 624 0 01 0 -119
10 2 826 -3.295 0 01 0 5.879
11 3 -852 2057 0 064 0 6771
12 4 549 2391 0 064 0 642
? 4 ™ T u T.Ubs [ = UL L1 L30L m—
14 2 0 1665 0 -025 0 4904
15 3 0 1712 0 199 0 5.12
16 4 0 1016 0 - 199 0 ~127
17 4 M5 1 0 25 0 065 0 343
18 2 0 431 0 -.086 0 7.980
19 3 0 1975 0 138 0 2.024
20 4 0 -1.262 0 138 0 -266
21 4 MG 1 0 476 0 006 0 154
22 2 0 762 0 071 0 1637
23 3 0 1714 0 071 0 4187
24 4 0 1144 0 035 0 67
25 4 M7 1 0 261 0 04 0 047
26 2 0 383 0 044 0 1082
27 3 0 507 0 044 0 1458
28 4 0 1252 0 039 0 ~026
29 4 TE: 1 0 068 0 045 0 ~.009
30 2 0 04 0 -.045 0 161
H 3 0 -058 0 045 0 ~144
32 4 0 108 0 045 0 083
33 4 Mg 1 0 028 0 007 0 083
34 2 0 01 0 -007 0 04
35 3 0 -109 0 007 0 188
36 4 0 147 0 -007 0 529
37 4 M10 1 0 668 0 - 126 0 538
33 2 0 201 0 -126 0 -505 |
39 3 0 409 0 —126 0 ~33
40 4 0 -B96 0 -126 0 1334
41 4 M1 1 0 949 0 236 0 1.358
42 2 0 44 0 236 0 422
43 3 0 -236 0 236 0 B&7
44 4 0 81 0 236 0 658
45 4 12 1 0 156 0 -107 0 503
46 2 0 118 0 107 0 229
47 3 0 019 0 -107 0 058
48 4 0 019 0 107 0 078
49 4 W13 1 0 REE] 0 047 0 072
50 2 0 06 0 047 0 162
51 3 0 037 0 047 0 186
52 4 0 - 065 0 047 0 04
53 4 W14 1 0 154 0 018 0 009
54 2 0 061 0 018 0 - 296
55 3 0 - 143 0 018 0 187
56 4 0 213 0 018 0 202
57 4 W15 1 0 146 0 037 0 202
58 2 0 069 0 037 0 ~017
59 3 0 129 0 037 0 058
60 4 0 .o  -208 0 037 0 517
- s = - 1TOJ v - e - —an




Calc: Foundation Beam Analysis
By: Branden Dong
Date: 01/22/13 Page:

61 16 1 U R ¥ial U -0 U A1
62 2 0 241 0 -002 0 -401
63 3 0 -228 0 -.002 0 -425
64 4 0 -.435 0 -002 0 485
65 M17 1 0 256 0 -.056 0 436
66 2 0 05 0 056 0 -027
67 3 0 -419 0 -.056 0 441
68 ] 0 258 0 056 0 077
69 M1a 1 0 501 0 044 0 228
70 2 0 089 0 044 0 - 562
71 3 0 -424 0 044 0 -156
T2 4 0 -826 0 044 0 1.447
T3 19 1 0 833 0 -035 0 1.382
74 2 0 003 0 -035 0 -4
75 3 0 -201 0 -035 0 -.G58 -l
76 4 0 -294 0 -035 0 -004
[ M20 1 0 52 0 -023 \] 003
78 2 0 059 0 -023 1] -297
79 3 0 145 0 023 0 183
a0 4 0 -215 0 -023 0 2301
81 M21 1 0 57 0 -063 0 316
82 2 0 08 0 062 0 -021
83 3 0 -118 0 -063 \] 025
84 4 0 -194 0 -063 0 455
85 M22 1 0 361 0 032 0 387
a6 2 0 ATT 0 032 1] -.365
a7 3 0 -.292 0 03z 0 -228
88 4 0 -499 0 032 0 842
89 M23 1 0 607 0 248 0 1.065
a0 2 0 A0 0 248 0 - 276
a1 3 0 -.068 0 248 \] - G844
92 4 0 - 252 0 248 1] -204
93 m24 1 0 ~241 0 312 0 -427
a4 2 0 -613 0 -313 0 577
a5 3 0 556 0 -313 0 1.084
96 4 0 184 0 312 0 222
a7y M25 1 0 692 0 A \] 258
a3 2 0 227 0 A 0 -1.073
99 3 0 D53 0 1 0 172
100 4 0 -641 0 A 1] 005
101 M26 1 0 091 0 067 0 -003
102 2 0 {063 0 067 0 213
103 3 0 -034 0 067 0 -.255
104 4 0 085 0 067 0 085
105 M27 1 0 -.081 0 391 \] -1
106 2 0 -129 0 391 1] U156
107 3 0 229 0 301 0 B03
108 4 0 - 267 0 391 0 1243 _|
109 M28 1 0 1.151 0 -251 0 1.307
110 2 0 684 0 251 0 1.034
111 3 0 074 0 -251 \] -1.981
112 4 0 -413 0 -251 0 -1.521 -l
113 29 1 0 -2.385 0 -125 0 -1.72
114 2 0 1.965 0 -125 0 4 832
115 3 0 1.239 0 -125 0 785
116 4 0 715 0 -125 0 -1.712
17 M30 1 0 =103 0 41 0 -1574
118 2 0 - 437 0 41 0 -942
119 3 0 912 0 41 0 744
120 4 0 -1.245 0 141 0 3483
121 TEY 1 0 5.253 0 ~026 0 3518
122 2 0 049 0 -026 0 -1.838
123 3 0 424 0 ~026 0 1465
124 4 0 - 747 0 -026 0 039
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Calc: Foundation Beam Analysis

Branden Dong

Date: 01/22/13 Page:

GOVERNING LOAD COMBINATIONS: D +.75(0.7QE) + .75Lr
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Calc: Foundation Beam Analysis
By: Branden Dong
Date: 01/22/13 Page:

GOVERNING LOAD COMBINATIONS: D +.75(0.7QE) + .75Lr

1=

E |1| LC Member Label Sec Axiallk] y Shearfk] z Shear[k] Torquelk-fi] y-yMao.. | zzMo... |

j M 1 0 1418 0 1045 0 275 ]
2 2 0 2513 0 045 0 7.449
3 3 0 2515 0 ~041 0 7.456
4 4 0 1417 0 041 0 -292
5 3 M2 1 0 2619 0 -007 0 292
g 2 0 -4.5509 0 007 0 13.208
7 3 0 4583 0 004 0 13.292
P 4 0 2595 i 004 0 021
9 3 M3 1 385 2,652 0 -016 0 -04
10 2 62 -6.279 0 016 0 15.354
11 3 -639 4954 0 057 0 16.022
12 4 411 -3.978 0 057 0 537

=T 3] LE] T T Ralad T By L] T BN
14 2 0 4375 0 .02 0 12.895
15 3 0 4403 0 -154 0 12.872
16 4 0 2524 0 154 0 -308
17 6 M5 1 0 2979 0 038 0 -014
18 2 0 7.268 0 07 0 14.926
19 3 0 3239 0 12 0 9452
20 4 0 3428 0 A2 0 003
21 6 ME 1 0 3294 0 035 0 519
22 2 0 4774 0 059 0 11.296
23 3 0 4567 0 059 0 11.006
24 4 0 -3.112 0 -0 0 356
25 6 M7 1 0 1413 0 083 0 447
26 2 0 -2.331 0 083 0 6.922
27 3 0 -1.987 0 -034 0 6.585
28 4 0 -2.026 0 026 0 -316
29 6 Me 1 0 551 0 -275 0 -045
30 2 0 19 0 275 0 -1.082
3 3 0 - 556 0 -275 0 63
32 4 0 a4 0 275 0 1.354
33 6 Mg 1 0 756 0 017 0 1.36
34 2 0 385 0 017 0 18
35 3 0 - 363 0 017 0 -207
36 4 0 -734 0 017 0 1277
37 6 M10 1 0 1137 0 -023 0 1.292
38 2 0 437 0 023 0 78T |
39 3 0 -627 0 023 0 -549
40 4 0 1347 0 -023 0 2.021
41 B M1 1 0 1418 0 057 0 2035
42 2 0 &77 0 057 0 ~694
43 3 0 -453 0 057 0 983
44 4 0 -1.261 0 057 0 1262
45 B M1z 1 0 518 0 072 0 1224
46 2 0 234 0 072 0 043
47 3 0 - 249 0 072 0 -063
48 4 0 -433 0 072 0 905
49 B M3 1 0 &1 0 447 0 87
50 2 0 414 0 447 0 -527
51 3 0 -167 0 447 0 -8
52 4 0 -34 0 447 0 083
53 B M4 1 0 911 0 084 0 045
54 2 0 344 0 084 0 1746
55 3 0 -965 0 084 0 -963
56 4 0 151 0 084 0 2352
57 B M15 1 0 1286 0 025 0 2345
58 2 0 734 0 025 0 407
59 3 0 -569 0 025 0 ~613
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Calc: Foundation Beam Analysis
By: Branden Dong

Date: 01/22/13 Page:
50 ] 0 112 0 025 0 1725 ||
61 M16 1 0 1.14 0 -015 0 1713
52 2 0 624 0 015 0 703
63 3 0 -618 0 -015 0 -716
B4 ] 0 1158 0 015 0 1717
65 M7 1 0 1.08 0 209 0 1.683
56 2 0 541 0 208 0 ~ 555
67 3 0 -702 0 209 0 =347
58 ] 0 572 0 208 0 971
69 M18 1 0 858 0 -6 0 1.081
70 2 0 311 0 018 0 518
i1 3 0 -.G96 0 -6 0 -037
72 ] 0 1243 0 018 0 2523
73 M19 1 0 1.741 0 =306 0 2498
74 2 0 71 0 ~308 0 1602
[ 3 0 -.481 0 =306 0 -1.894 -l
76 4 1] -.888 1] -306 0 049
77 W20 1 0 909 0 087 0 041
78 2 1] 342 1] -.087 0 -1.746
79 3 0 067 0 087 0 ~059
a0 4 1] -1.511 1] -.087 0 236
81 Mz 1 0 1295 0 044 0 2364
82 2 1] T44 1] -044 0 -41
83 3 1] -.558 0 -044 0 -G
84 4 0 -1.111 0 -044 0 1673
a5 M2z 1 \] 1.088 \] 04 0 1613
a6 2 0 572 0 04 0 - 672
a7 3 \] -671 \] 04 0 -.555
a8 4 0 -1.21 0 04 0 2008
24 M23 1 \] 1.36 \] -014 0 2182
a0 2 0 821 0 -014 0 - 755
91 3 0 -422 0 -014 0 -1.248
92 ] 0 038 0 014 0 661
93 M24 1 0 188 0 -156 0 47
94 Z 0 - 286 0 - 156 0 462
a5 3 0 108 0 -156 0 1.0M
96 ] 0 ~365 0 - 156 0 1462
a7 M25 1 0 1.547 0 295 0 1532
93 2 0 a1 0 295 0 -1.763
99 3 0 -5812 0 295 0 -2 268
100 4 0 -1.171 0 295 0 06
101 M26 1 0 568 0 292 0 -.041
102 2 0 207 0 292 0 -1.121
103 3 0 -538 0 292 0 -712
104 4 0 -922 0 292 0 1227
105 M27 1 0 BET 0 27 0 1.224
106 2 1] 295 1] 27 0 -.093
107 3 0 ~452 0 27 0 103
108 4 1] -824 1] 27 0 1811 |
109 W23 1 0 1498 0 - 266 0 1867
110 2 1] 798 1] - 266 0 -1.116
111 3 0 ~ 266 0 - 266 0 781
112 4 1] -.986 1] - 266 0 -115 -
113 Mz8 1 0 -1.078 0 042 0 - 269
114 2 0 1823 0 04z 0 3244
115 3 0 694 0 042 0 .0&s
116 ] 0 ~114 0 04z 0 533
117 M30 1 0 331 0 039 0 -413
118 2 0 104 0 038 0 208
119 3 0 -918 0 039 0 469
120 ] 0 1353 0 038 0 3417
121 M31 1 0 4 465 0 -6 0 3.407
122 2 0 375 0 318 0 1843
123 3 0 -438 0 -6 0 -1.758
124 4 0 -.862 0 =316 0 -026
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Pergola Analysis

M1

Calc:
By: Branden Dong
Date: 01/22/13 Page:
APPENDIX A.5 - PERGOLA ANALYSIS
M7 M3 M9 M10 ‘*M M11

BN N5 i g M9 10 MN20 % MN12
N13 N18 N19 q@md
- Hi e i

i

FRAME ELEVATION WITH MEMBER AND NODE ANNOTATIONS

MEMBER DATA INPUT:

190



Calc:

By:

Pergola Analysis

Branden Dong

Date:

STRUCTURAL ANALYSIS

LOAD COMBINATION: D +L

AXIAL DIAGRAM (kips)

SHEAR DIAGRAM (kips)
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Calc: Pergola Analysis

By: Branden Dong
Date: 01/22/13 Page:
LOAD COMBINATION: D + L (CONTINUED)
es (By Combination I ]
Member Label Sec Axiallk] ¥ Shear(k] z Shear{k] Torque[kfi] | y-yMo.. | zzMo...
1 WA 1 1,638 -023 0 0 0 e
2 2 1.638 -023 0 0 0 092
3 3 1515 K 0 0 D 0
4 M2 1 2138 023 0 0 0 0
5 2 2138 023 0 0 D -3z
6 3 2015 -1 0 0 0 0
7 M3 1 2,565 0 0 0 D 0
8 2 2 565 0 0 0 0 0
g 3 2,565 0 0 0 D 0
10 M4 1 2 565 0 0 0 0 0
11 2 2,565 0 0 0 0 0
12 3 2 565 0 0 0 0 0
13 1B 1 2138 ~023 0 0 D 0
14 2 2138 -023 0 0 0 09z
15 3 2015 A 0 \] 0 \]
16 e 1 1.638 023 0 0 0 0
17 2 1.638 023 0 0 0 -092
18 3 1.515 -1 0 0 0 0
19 M7 1 -1 222 0 0 0 \]
20 2 023 0 0 0 0 -807
21 3 -1 -222 0 0 0 \]
22 Ma 1 0 105 0 0 0 0
23 2 0 0 0 0 0 -092
24 3 0 -.105 0 0 0 0
25 M9 1 0 435 0 0 0 \]
26 2 0 0 0 0 0 -1.577
27 3 0 -435 0 0 0 \]
28 M10 1 0 105 0 0 0 0
29 2 0 0 0 0 0 -092
a0 3 0 ~105 0 0 0 0
k) M11 1 -1 222 0 0 0 0
32 2 023 0 0 0 D 807 |
33 3 -1 -.222 0 0 0 0
34 [RE 1 474 0 0 0 D 0
35 2 74 0 0 0 0 0
36 3 474 0 0 0 0 0
v M13 1 74 0 0 0 0 0
a8 2 474 0 0 0 0 0|
39 3 A74 0 0 0 0 \]
40 W14 1 A74 0 0 0 0 0
41 2 A74 0 0 0 0 \]
42 3 A74 0 0 0 0 0
43 M15 1 A74 0 0 0 0 \]
44 2 A74 0 0 0 0 0
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Calc:

Pergola Analysis

By: Branden Dong
Date: 01/22/13 Page:
LOAD COMBINATION: D + 0.7E (CONTINUED)
_injx
[« [ LC Member Label Sec Axiallk] y Shearlk] 2 Shearlk] Torquelk] | y-yMo... | zzMo...
_ W 1 300 008 0 0 0 e
2 2 399 098 0 0 0 196
3 3 390 098 0 0 0 302
4 2 399 098 0 0 0 -588
5 5 922 425 0 0 0 0
B 2 W2 1 36 13 0 0 0 0
7 2 36 13 0 0 0 227
8 3 36 13 0 0 0 —454
9 ] 36 13 0 0 0 681
10 5 285 —492 0 0 0 0
11 2 e 1 855 0 0 0 0 0
12 2 855 0 0 0 0 0
13 3 855 0 0 0 0 0
14 rl 855 0 0 0 0 0
15 5 855 0 0 0 0 0
16 2 4 1 855 0 0 0 0 0
17 2 855 0 0 0 0 0
18 3 855 0 0 0 0 0
19 ] 855 0 0 0 0 0
20 5 855 0 0 0 0 O
21 2 W5 1 566 098 0 0 0 0
22 2 566 098 0 0 0 196
23 3 566 098 0 0 0 302
24 2 566 098 0 0 0 -588
25 5 1.089 425 0 0 0 0
26 2 W6 1 693 13 0 0 0 0
27 2 693 13 0 0 0 227
28 3 693 13 0 0 0 —454
29 ] 693 13 0 0 0 681
30 5 088 —492 0 0 0 0
31 2 7 1 425 491 0 0 0 0
32 2 —07 -9 0 0 0 609
33 3 043 147 0 0 0 ~269
34 rl 016 ~205 0 0 0 237
35 5 594 343 0 0 0 0
36 2 (E 1 102 035 0 0 0 0
a7 2 094 017 0 0 0 023
38 3 ~086 0 0 0 0 031 |
29 2 077 018 0 D 0 023
40 5 ~069 ~035 0 0 0 0
41 2 19 1 ~069 45 0 0 0 0
42 2 034 072 0 0 0 304
13 3 0 0 0 0 0 528
44 2 034 073 0 0 0 304
45 5 089 145 0 0 0 0
46 2 W10 1 069 035 0 0 0 0
47 2 077 017 0 0 0 023
48 3 086 0 0 0 0 031
49 4 094 018 0 0 0 023
50 5 102 ~035 0 0 0 0
51 2 TR 1 527 491 0 0 0 0
52 2 031 ~09 0 0 0 609
53 3 050 47 0 0 0 ~269
54 4 086 ~205 0 0 0 237
55 5 —402 343 0 0 0 0
56 2 M2 1 7 0 0 0 0 0
57 2 7 0 0 0 0 0
58 3 57 0 0 0 0 0
59 2 74 0 0 0 0 0
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start.home

REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown through
the 2x4 post.

Kevin Chen
By:

Response:
4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

|5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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Calc: Parallam Floor Beam

start.home By: Kevin Chen

Date: 4/17/2013 Page:

7.2 FOUNDATION BEAM DESIGN

DESIGN

- USING PARALLAM BEAMS SIZE 5-1/4x9-1/4
Fy, = 2900 psi A= 48.56in2
F, = 290 psi Sx= 74.87in3

F.= 2900 psi




Calc: Parallam Floor Beam

@ Sta l‘t.home By: Kevin Chen

Date: 4/17/2013 Page:

LOAD COMBINATION: D+0.75(0.7E)+0.75L+0.75Lr
**MEMBER 3 (M3) GOVERNS DESIGN. PLEASE REFER TO APPENDIX A.4 FOR STRUCT. ANALYSIS RESULTS

- SEISMIC LOADS INPUT FOR SHEARWALLS INCLUDING OVERTURNING INCREASED BY OVERSTRENGTH
FACTOR OF 3 IN RISA
CHECK FLEXURE

f, = M/S = 2605 psi (was 2598 psi with Mmax = -16.208 k-ft)

19.85

15.958

15.88
11.91
T.04
2.97
o
-3.97

Z-Z Moment (k-ft)

7.94
11.51

-15.88
1085 -16.245

o 4.5 o9 12.5 12 2 5 27 215 el A0.5 A5
Member Location (ft)

F bN=F bCDCMCtCLCVCr= 4776psi > f, (OK)

Co= 16 > EARTHQUAKE LOAD

Cw= 1.0 -> DRY-SERVICE CONDITION

Cc= 1.0 -> NO SUSTAINED ELEVATED TEMPERATURE
C.= 1.0 > LATERALLY SUPPORTED BY SIP FLOOR

Cy = 1.03 > VOLUME FACTOR FOR PSL [A2]""

C.=1.0 —> LARGER SPACING THAN 24 INCHES
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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Calc:_ Bedroom Beam Verification

Kevin Chen

@ start.home 7

Date:__21 March 2013 Page:_ F1
BEDROOM BEAM VERIFICATION
Loading
Live Load Reduction
A= 577.5
L= 0.874 L,
(plf) Grid 1-1.8 Grid 1.8-2 Grid 2-3 Grid 3-3.2 Grid 3.2-4 Point
Trib. 3.75 3.75 2.75 3.75 3.75 22.5
Floor DL 45 281.25 33 281.3 52.5 315
Floor LL 327.8 131.1 240.4 131.1 163.9 983
Roof DL 75 450
Roof LL 52.5 315
Wall 104 780
Sum 372.8 412.4 273.4 412.4 447.9 2843.2
USING PARALLAM BEAMS SIZE 5-1/4x9-1/4
F'y = 2985 psi A= 48.56in2
F', = 290 psi S = 74.87in3
F.= 2900 psi
Load Diagram
-2.843k
_aTak - 412K > - 412K 448k
A S b ol i -
P} 2 3 4 A5

Moment Check

Mmax =

18.4 k-ft

fo=M/S= 2949 psi ¥ [=2985 OKAY
4

Shear Check


ekneer
Pen

ekneer
Pen

ekneer
Pen

ekneer
Pen

ekneer
Pen

ekneer
Pen

ekneer
Pen

ekneer
Pen

ekneer
Pen

ekneer
Pen


Calc:_ Bedroom Beam Verification

start.home By:__ Kevin Chen

Date:__21 March 2013 Page:_ F1
6.8
25 14 27
M1 _ M2 M4
1 2 3 N4 L
32 -3 27
Vmax = 6.8 k
f,=15V/A= 210 psi < F', =290 psi OKAY

Deflection Check

M1 M2 M3 M4
— Ws

Apy =  0.686 in

AALLOW = L/180 =1.00in OKAY
A auow = L/240=0.75in OKAY BY INSPECTION

Shear at Joint

BEDROOM
MODULE

T

V =5531 Ibs

* In order to use the simpson hanger in the "Floor" condition and not "Uplift," the hanger at this joint
must be inverted

Simpson LGU 5.25 with one concealed flange, inverted
Capacity = 6720 Down
3472 Up (floor)



esu

SMe = (6531%)(2.418') + (AL%)(2625") = NN

’_lﬂ g
e ¥

¥ e SIMPN 22 - Zo3|* = %cwh- W= yy s

20 W Jope =(22" elp Ledgmi)wt * [V e s =
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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RFI No: S003
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon
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REQUEST FOR INFORMATION

Erik Kneer S001.1

TO: RFI No:
Kevin Chen 17 April 2013
FROM: RFI DATE:
HIGH
PRIORITY:
Turned holdowns in GREATROOM module

SUBIJECT:

. Al1/S-102
Drawings:

Description of Problem:

The thru-bolt for the holdowns in the NW and SW corner of the GREATROOM (serving the west shear wall) hits
the parallam hanger below.

Proposed Solution:

Turn the hanger so that it is attached to the 2x4 edge post of the perpendicular wall. Nail the holdown
through the 2x4 post.

Kevin Chen
By:

Response:

4/15/13: Please clarify framing below. What does the holdown connect into in the new configuration?

5/10/13: We take no exception to the proposed solution to locate the holdown in the perpendicular wall.

By: Erik Kneer, SE 5252 _May 10, 2013

Date

Stanford Solar Decathlon




start.home

RFI No: S012
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STANFORD UNIVERSITY
Sta I‘t . h ome http://www.solardecathlon.stanford.edu

DETAILED WATER BUDGET

Function Water Use Calculations :
(Gal) Gallons Event
Hot Water 289 17 17 One additional event was added to
Draws the 16 hot water shower draws to

account for general usage in sinks
and during the dinner events.
Assumption: an additional gal of
water is used before reaching the
temperature required.

Dishwasher 20 4 5 Maximum value of gal/cycle
among energy star dishwashers
Clothes Washer 112 14 8 Average value of gal/cycle taken
from Energy Star washers
Vegetation 0 0 0 Water from the shower hot draws

will be diverted to irrigation and
the constructed wetland as

graywater
Fire Protection 300 300 1
Thermal 0 0 0
Storage Tanks
Testing 0 0 0
Initial Systems 50 50 1 50 gal HPWH
Fill
Solar Thermal 0 0 0
Collectors
Aesthetic 0 0 0
Purpose
Radiant 0 0 0
Flooring

Safety Factor 237.3

10083 |Gallons | |

Project Manual
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Sta rt . h ome http://www.solardecathlon.stanford.edu

SUMMARY OF UNLISTED ELECTRICAL
COMPONENTS

All electrical components installed in the Stanford Solar Decathlon home will carry an approved
testing agency’s listing per Section 6-7 of the SD 2013 Building Code.

Project Manual



STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

SUMMARY OF RECONFIGURABLE FEATURES

There are no major features of the house which are reconfigurable. The most reconfigurable
element is the kitchen island and table. We have designed here a table which slides out of the
island for the purpose of dining. This will only be done during the dinner party competition, and
during public tours will remain snug against the island to allow pathways on both sides of the
island.

Other than this element, our house features several large operable doors and wall panels which
allow us to give the house a more open feel, but not actually reconfigure any of the spaces.

These elements will be demonstrated to the architecture, market appeal, and engineering juries
during their wealkthroughs.

Project Manual
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STANFORD UNIVERSITY

http://www.solardecathlon.stanford.edu

INTERCONNECTION APPLICATION FORM

Interconnection Application Form

Team Stanford: Lot 104

PV Systems
Module Manufacturer | Short Description of Array DC Rating of Array (sum of
the DC ratings)
Stion 8 STN-135 Stion modules connected in | 1080W
series to central inverter
Stion 8 STN-135 Stion modules connected in | 1080W
series to central inverter
Stion 8 STN-135 Stion modules connected in | 1080W
series to central inverter
Stion 8 STN-135 Stion modules connected in | 1080W
series to central inverter
Stion 8 STN-135 Stion modules connected in | 1080W
series to central inverter
Stion 8 STN-135 Stion modules connected in | 1080W
series to central inverter
Total DC power of all arrays is 6.48 kW.
Inverters
Inverter Model Number | Voltage Rating (kW) Quantity
Manufacturer
SMA SB6000TL-US- | 240V (AC) 6.0 1
12

Total AC power of the inverter is 6.0kW

1. One-line electric schematic E-601
2. Calculation of service/feeder net computer load and neutral load described in the chart of
the following page: E-603
3. Plan view of the lot showing the house, decks, ramps, tour paths, the service point and the
distribution panel or load center: E-201
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ENERGY ANALYSIS RESULTS AND DISCUSSION

1. Introduction

Throughout the past year, the Stanford Solar Decathlon team has conducted a series of
analyses and preliminary studies to inform critical decisions along the design process. These
analyses have nurtured an iterative design process where ideas are constantly morphing as
they feed off previous ones. This continuous process of creative thinking ultimately
translated into our latest model of Start.Home.

A comprehensive energy analysis is crucial to the design of a Net Zero Energy House
(NZEH). A complete and accurate energy analysis will provide insightful results for the
design and construction phases of the NZEH. Seeking for this level of information, the
Stanford Solar Decathlon team conducted a comprehensive and meticulous energy analysis.
In general, the sequence and structure of our thinking process could be listed as it follows:

e Weather Data Analysis

e Design Strategies

e Potential Effectiveness of Design Strategies
e Optimal Materials Selection

e Solar Power Generation

e Sizing and Selection of Equipment

2. Design Considerations

Start.Home seeks to minimize energy consumption by first taking full advantage of passive
strategies and second reducing inefficiencies in the design of the MEP systems. For passive
strategies, our team integrated three different ideas in the design of Start.Home. First, we
designed for optimal natural ventilation to leverage the comfortable temperatures
experienced year-round in the bay area’s peninsula. Second, we designed for efficient natural
lighting throughout the house not to only reduce electricity consumption but also to create a
sense of open and comfortable space within Start. Home. Third, we added a layer of Phase
Change Material (PCM) panels to the ceiling in order to increase the thermal mass of the
house and reduce the peak thermal loads of Start.Home. On the end of active systems, the
Stanford Solar Decathlon team created the concept of Start.Core, a novel solution in a
modular form that minimizes MEP by centralizing its components as much as possible. The
main intent of Start.Core is to improve the overall energy performance of any house.
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2.1 Start.Core

One of our main ideas with Start.Home is the concept of the Start.Core. We like to think of
the Start.Core as the brain and muscle of the house. Most of the major components, playing a
role in energy distribution and consumption, will be housed within this core in order to
improve the overall performance of Start.Home. Our vision is to build the Start.Core under a
controlled environment that minimizes installation inefficiencies. Once Start.Core is
completely assembled, it can easily be transported in one piece to the construction site thanks
to its modular characteristics. For our design, Start.Core is a 10’Hx15’Lx12’W module that
fits into the middle of the living space module. However, Start.Core should not be perceived
as a fixed design, but rather as a conceptual framework to maximize performance under the
premise of creating an efficient and centralized MEP module.

The concept of the Start.Core sparked from the realization that in most houses, little to no
thought is put into the integration and interaction of energy systems, let alone about
optimization. As a result, different mechanical and electrical systems are sparse throughout
the house without really thinking about the potential energy losses due to inadequate
installation, distribution, and controls. Based on this observation, our team quickly
recognized the necessity of minimizing inefficiencies all around the house (e.g. floor space,
materials, connections, systems, etc.). Regarding mechanical and electrical systems, we
decided to bring everything together into one space in order to have greater control over
energy performance. Start.Core is our proposed solution to achieve maximum energy
performance.

The idea of the Start.Core is to concentrate in one module the majority of the MEP systems.
In this manner, Start.Core will have a compact and energy efficient distribution system that
facilitates control and maintenance. Since all of the major MEP systems are part of a single
module, Start.Core can be assembled by qualified professionals under a controlled
environment, which will minimize risks while improving quality and performance. Once the
assembly of Start.Core is finished, the module can be easily loaded onto a truck bed and
shipped to its final destination. Upon arrival to its site, the integration between Start.Core
and Start.Home should be a simple plug-and-play.

2.2 Natural Ventilation

Start.Home takes full advantage of natural ventilation as a passive strategy to provide cooling
and outside air for better thermal comfort and indoor air quality, respectively. Building upon
the concept of displacement ventilation, our design integrates low window openings on the
south wall and high window openings on the north wall. Both window openings are
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automated to ensure adequate control and synchronization. This configuration maximizes air
movement across the south facing modules (living space and studio) due to cross ventilation
and stack effect. Outdoor air enters the house through the windows placed feet high on the
south walls. The outdoor air entering through these windows is at a colder temperature than
the interior of the house, translating into a difference in air density that enables air
displacement. Subsequently, warmer air is pushed upwards and away from the south walls
towards the opposite end of the modules where the automated north clerestory windows are
located. This passive cooling strategy effectively exhausts hot air from the house by taking
advantage of nature. As part of good design, this strategy is also optimized by the long and
narrow geometry of the south facing modules that allows efficient cross ventilation from
south to north walls. Additionally, the window openings for incoming and outgoing air are
not directly across from each other to ensure that the outside air mixes with indoor air before
exiting the house. The total window opening for incoming air at the lower height is 12.5 ft2.
However, the opening on the south wall can be drastically increased by opening the nana
walls. On the north end, the window opening available through the clerestory windows
ranges from 12.5 ft?, to match the low height window openings on the south walls, to a total
of 35 ft? in case nana walls are opened. Figure 1 illustrates how natural ventilation should
work with the design of Start.Home.

EhImeacmeshIame EESIMrcTcIEe FASIESTESTEe FaSTR-oIecme  SUShSTECTRIAESLIEEs  meas
SRS S TEEEE T e baass SR b ems g |

Figure 1: Natural ventilation for Start.Home.

The orientation of the house is equally important when it comes to an adequate design of
natural ventilation. Since natural ventilation is a strategy for passive cooling, the house
should face in the direction of the incoming summer winds. The Typical Meteorological Year
3 (TMY3) data indicates that during the time of the competition the wind in Irvine mostly
comes from the southwest, as shown in Figure 2.
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Figure 2: Wind wheel during the months of Sept. and Oct. in Irvine, CA.

Beyond the competition, our team analyzed the annual weather data from Mountain View
Moffett Field NAS base and found out that natural cooling ventilation could be used for
thermal comfort in a residential house and account for approximately 8% of the total thermal
comfort hours in one year, as shown in Figure 3. This analysis was done using the Climate
Consultant software which considers a range of thermal comfort options and accounts for
natural ventilation based on the temperature and humidity in a given hour. The box in blue
shows the hours that natural ventilation can be used in Mountain View, while maintaining a
comfortable standard. The axes and lines denote temperature and humidity.
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Figure 3: Natural ventilation cooling for thermal comfort in Mountain View, CA.

2.3 Natural Lighting

A simple strategy to reduce lighting loads is to increase the amount of diffuse natural light
coming into the house. Diffuse light provides a more even illumination than direct light,
creating the feeling of an open and welcoming space. On the other hand, direct light can
produce glaring and drastic shadows. For this reason, the design team prioritized sources of
diffuse natural light over direct natural light. The north clerestory windows are the main
source of diffuse natural light for the majority of the living spaces. The location of the
clerestory is particularly ideal because the incoming light creates that sense of brightness for
the living spaces as it hits the interior of the roof first. Furthermore, the fact that the
clerestory is located on the north side drastically reduces heat gains.

Since winters in Palo Alto, CA are rather mild, the need for solar heat gains is not as critical
as in more extreme climates. Furthermore, our team doesn’t expect high infiltration rates in
the house because of the high insulation properties of SIPs. Hence, the team decided to
provide a larger covered south deck rather than design overhangs for optimal solar heat
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gains. The addition of a large south deck creates a comfortable outside space for the
homeowner where s/he can relax and spend quality time with family and friends, a must have
feature in any Californian home.

2.4 Phase Change Material (PCM)

In Start.Home, we are using PCM to create a thermal buffer within the home. These PCM
panels developed by Dupont have a latent temperature range for phase change of 71°F-74°,
and therefore would assist the active air conditioning system in keeping the indoor
temperature within the comfort zone.

The governing idea behind the PCM panel is that the solid chemical held within the panel
will absorb heat (sensible heat change) from the air at a threshold temperature, and
eventually will melt into liquid, absorbing a relatively large amount of latent heat from the
air.

Ideally, the panels would undergo through a day/night cycle discharge to maximize their
performance. During cooling season, heat within the house is absorbed by the PCM panels,
acting as a thermal mass that passively cools the house. At night, the PCM panels would
release the stored heat as the air temperature drops below the comfort zone. The PCM’s
thermal behavior reduces the heating and cooling loads of the house and ultimately translates
into savings in the homeowner’s energy bills. Considering the design of our house, heat will
move towards the top part of the north walls, where the clerestory windows are placed.
Therefore, this is also the best area to install our PCM panels so they can be in close contact
with the hotter air inside the house and also in the pathway of the displacement ventilation.
Our natural ventilation design is the perfect complement for the PCM panels as air
displacement will allow them to discharge through night flushing. Figure 4 shows the thermal
discharge of PCM panels as night flushing happens across the house. This design strategy
will be a great feature to reduce energy consumption throughout the lifetime of the house.
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Figure 4: PCM thermal discharge and night flushing.

3. Weather Data

The design team considered climate conditions in both Irvine, where the competition will be
held, and at Stanford, where Start.Home will be located afterwards. Typical Meteorological
Year 3 (TMY3) weather data was extracted from the National Solar Radiation Data Base
(NSRDB). This TMY3 data, produced by the National Renewable Energy Laboratory
(NREL), represents a typical meteorological year from weather conditions taken between
1991 and 2005, including information for 1,020 locations. TMY3 data provides several
meteorological elements necessary for energy simulations, such as dry bulb and wet bulb
temperatures, relative humidity, rainfall, solar insolation, and wind speed. TMY3 data is
more accurate than its predecessor TMY and TMY2 data sets as it is based on more recent
weather conditions.

The meteorological weather bases used to represent climate conditions in Irvine and
Stanford, CA were 722977 Santa Ana John Wayne AP and 745090 Mountain View Moffett
Fld NAS, respectively. In terms of designing for the competition, only weather data from the
months of September and October were considered. On the other hand, the annual set of
weather data was considered when designing for Stanford. The annual dry bulb temperature
profiles for Irvine and Stanford climates are shown in Figures 5 and 6, respectively.
Similarly, the annual solar radiation profiles for Irvine and Stanford are shown in Figures 7
and 8, respectively.
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Figure 5: Average monthly outdoor dry bulb temperature in Irvine, CA
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Figure 6: Average monthly outdoor dry bulb temperature in Stanford, CA
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Figure 7: Average monthly solar radiation in Irvine, CA
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Figure 8: Average monthly solar radiation in Stanford, CA

4. Energy simulations and results
4.1 Software tools

41.1 Revit

Project Manual



STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

Our team is constantly using Revit Architecture and Revit MEP to detail our most up to
date design of Start.Home. Hence, our Revit models are the latest and most
comprehensive models of the house. Architectural and structural teams use this tool only
when final decisions are made.

4.1.2 Google SketchUp

Google SketchUp is our first stop modeling tool. This software let us model all kinds of
ideas very easily in order to visualize and compare several options. Google SketcUp is a
great tool to showcase preliminary design ideas without getting into a high level of detail.

4.1.3 Climate Consultant

This is a great tool for weather data analysis. It seamlessly links to NREL’s weather data
file in epw format. The software tool develops multiple graphs for analysis. Our team
found the psychometric charts particularly helpful in understanding the potential
strategies that could be used throughout the year in order to achieve close to 100%
thermal comfort.

4.1.4 Microsoft Excel

Microsoft Excel has been used to run several energy calculations. Integrating the TMY3
data with our energy modeling has allow us to run hour-by-hour analyses for ventilation,
thermal losses, internal gains, solar radiation, precipitation, wind direction, etc.
Additionally, our team has been working on developing load profiles for plugloads,
lighting, mechanical equipment, and domestic water. The main idea is to link all of these
files into a one comprehensive master energy model file.

415 Vasari

Vasari is an energy analysis tool from AutoDesk in beta release and was used for
supplemental analysis to select the type of windows. A mass model of the house was
created using Vasari’s own internal mass model creator. Using various techniques, a near
exact copy of the current Revit model was created.

4.1.6 Autodesk Simulation CFD

This tool facilitates CFD analyses and can provide valuable information regarding the
thermal performance of the house. Our team is currently working on a model to primarily
study the effectiveness of our natural ventilation design. The mass of the house has been
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modeled already and a couple of trial runs have been made as well. Boundary conditions
and assumptions in the model need to be refined though

4.1.7 Energy Plus and Open Studio

Energy Plus and its open studio plug-in were used for energy modeling. We used Open
studio to create the different thermal zones, edit the thermal properties of materials, and
ultimately run an energy plus simulation. The results from energy plus served as a
checking method for our existing hour-by-hour energy model and overall energy budget.

4.2 Windows Analysis

Since Vasari is still in its Beta Phase, it was used as a way of comparing how various
window types would affect the heating and cooling loads of the house throughout the year.
We came to the conclusion that, even though “Triple Pane Clear” provided the most support
in terms of lowering heating and cooling peak loads, “Double Pane Clear — Low-e coating,
Low SHGC” provides just as much support without as much cost.

Looking at the figures generated by Vasari below, we can see the impact of all of various
loads on the house. Looking specifically at the “Window Solar” section, we can see how
varied the loads are just by switching between the different types of windows. Figures 9 and
10 demonstrate the lower thermal performance of windows without coatings. On the
contrary, we can see in Figures 11 and 12 that the triple pane and double pane windows
respectively, both with low-e coating and a low SHGC value, offer a reduction in peak loads
of roughly 65% and 55%, respectively, due to the amount of heat transfer given the R-value
of the window and its allowable light transmittance.
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Figure 9: Monthly heating load of double pane clear no coating
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Figure 10: Monthly heating load of single pane clear no coating
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Figure 11: Monthly heating load of triple pane clear low-e hot climate, low SHGC
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Figure 12: Monthly heating load of double pane clear low-e hot or cold climate
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The results from this study allowed us to narrow down our windows’ options. As we
previously stated, after this point we strictly looked a double pane windows with low-e
coating.

4.3 Energy Plus

The energy model was created using Energy Plus with geometry input through Google
Sketch Up. Geometry input was simplified slightly for the ease of modeling. The house was
treated as three thermal zones, one for the bedroom, one for the studio, and one for the living
space. The mini-split system was modeled using the templates for packaged terminal heat
pumps with a cooling COP of 5.1 and a heating COP of 4.2. Accurate R value parameters
were input for the roof, floor, walls, and windows. Overall R value for the SIP walls was
14.13 and 2 for the windows. Argon filled, double pane low-e window was used as reference
for all parameters entered into the energy model. Occupancy and lighting schedules were set
based on likely occupancy schedule of a home. Lighting levels were input using a schedule
for lighting intensity in the space. The household was assumed to consist of three people. On
weekdays, it was assumed that the house was unoccupied from 8am-5pm, and fully occupied
from 5pm-8am. On weekends, it was assumed that the house was 50% occupied from 8am-
5pm, and fully occupied from 5pm-8am. The lighting levels scaled with the occupancy of the
house. The maximum lighting level was 1.24W/ft?, reported as an average for homes in a
1996 report by LBNL. Finally, the energy simulation was performed using a weather file for
Santa Ana, CA airport, the closest location available to the competition site in Irvine, CA.

The peak cooling loads were calculated to be 2,910 Btu/h for the bedroom, 1,904 Btu/h for
the studio, and 10,492 Btu/h for the living space. The total annual energy consumption for
the house was calculated to be around 6,000 kWh.

5. Solar PV Array Size

Based on equipment characteristics, the team predicts Start.Home will consume 9,000 kWh
of electricity during the course of a typical year when factoring in enough excess electricity
to power an electric vehicle. NREL’s SAM simulator was used to size an appropriate PV
system to meet the demand.

The PV array consists of 48 Stion 135 Wp PV modules, which constitutes an array power
output of 6400Wp. All 48 PV modules are fixed on the south-facing roof at an angle of
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19.29° from the ground. Four PV modules connect to one TIGO Dual Maximizer. Two
modules connect in parallel to each input of the Dual Maximizer. Four maximizers are
connected in series and three of these parallel strings connect to an SMA SB6000TL-US
central inverter. The capacity of this inverter is 6.0kW. NREL’s SAM predicts the annual
output of the entire system assuming installation at the competition site in EI Toro, CA to be
about11,000 kwh.

Given the load conditions simulated for Start. Home, an annual production of 11,000 kWh
will meet the electricity demand. The size of the array provides a 20% margin to allow for
weather variability and un-modeled loads or factors.

The competition will take place over a span of 10 days: October 3rd to October 13th 2013.
Profiles of the hourly temperature and direct solar irradiance for the El Toro, CA site during
this 10-day period can be found below in Figure 13 and Figure 14, respectively.
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Figure 13: Hourly outdoor temperature (Oct. 3 — Oct 13)
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Figure 14: Hourly Direct Solar Irradiance (Oct. 3 - Oct. 13)

6. Heating and Cooling Loads

A spreadsheet energy model was specifically created by our team to determine the
hour-by-hour heating and cooling loads. Creating our own energy model gives us more
controllability and allows us to fully understand how performance is determined. The model
divided the house into three different thermal zones: living space, studio, and bedroom.
Therefore, calculations were made at a whole-house and per-zone level. Geometry values and
material properties were the main input values to figure out the UA values of each zone,
which also included ventilation and infiltration rates. Then TMY 3 data allowed hour-by-hour
calculations of thermal losses.

Equations from ASHRAE standards 62.1 and 90.2 were used to model the annual energy
profiles and loads for the different thermal zones. This approach was taken because essential
details affecting the energy performance of the house, such as house appliances and lighting
distribution, have not been completely defined by the team yet. As decisions are made and
specifications are entered into the spreadsheet, the energy model becomes more and more
accurate with time.
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Finally, the hour-by-hour heating and cooling load estimations were determined by
combining the TMY3 data, internal gains, thermal losses, and ventilation effects. Since our
team is using a reversible heat pump system for heating and cooling, the peak cooling load
determined the size of the equipment in this case. The whole house peak cooling and heating
loads are 15.6 kBtu/hr and 8.8 kBtu/hr, respectively. At a per zone level, the largest peak
cooling load corresponds to the living space area which requires close to 9,000 kBtu/hr. For
the other two zones we will use 6,000 Btu/hr units as this is the smallest size we can find in
the market for a tri-zone system. However, we will choose mini-splits with variable speeds in
order to work at a lower load.

7. Hot Water Heater

Domestic hot water load was also calculated for purposes of estimating the Start.Home’s
total energy consumption. For terms of comparing different water heating technologies we
assumed that a GE GeoSpring hybrid heat pump hot water heater would be used. The water
heater has an efficiency factor of 2.4 When considering technologies available for heating
water we considered tankless (instant) water heaters, solar thermal preheating, and heat
pumps. Our decision focused on using the most economic option while not sacrificing
performance with regards to our energy balance.

In comparing the three technologies we found the tankless (instant) water heater to have low
upfront cost, however, the cost to install a larger photovoltaic array in order to offset the
higher electricity consumption was much greater than the savings when compared to the hot
water heat pump. The GE GeoSpring provides an economical way to achieve high a COP.

Another technology taken into consideration was solar thermal panels. Similarly to the
tankless water heater, the solar thermal system was deemed to not be economical in
producing domestic hot water as compared to a hot water heat pump. Solar thermal did make
more sense at the point when we were considering the liquid desiccant enhanced evaporative
cooling system, a variation of the Devap system developed by NREL. During the summer
season, this cooling system would have used the excess hot water from solar to constantly
regenerate the desiccant during the cooling hours of the day and provide heat during the
heating hours of the night. Since we are using a tri-zone mini-split heat pump system instead
of the liquid desiccant enhanced evaporative cooling system, ultimately an electric heat pump
water heater made more economical sense than solar thermal panels.

8. HVAC system
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8.1 Tri-zone mini-splits

The HVAC system has been designed to balance maximum energy efficiency, user comfort,
and cost effectiveness. A Mitsubishi MXZ-3B24NA tri-zone mini-split condenser with 2 tons
of capacity and a variable speed compressor drives three fan coil units (MSZ-GE series). The
condenser contains a reversible heat pump that can effectively provide both cooling and
heating to all areas of the house throughout the year, regardless of external weather
conditions.

Each fan coil unit in the system is independently controlled by the user and conditions one of
the three isolated thermal zones within the house. The thermal zones separate the living
area/kitchen, the office, and the bedroom. Different usage patterns for each thermal zone
throughout the day encourage the homeowner to operate the HVAC system efficiently
without significant difficulty or sacrifice in comfort. Refrigerant is delivered directly to each
fan coil, which eliminates the use of ducts for heating and cooling and improves thermal
distribution efficiency. Automated louvers and thermal sensors in each fan coil help to
distribute conditioned air efficiently throughout the entire space.

8.2 Heating Recovery Ventilator

Start.Home is designed for the Bay Area, and the mild climate in this region means that
homeowners will be able to open their windows and comfortably ventilate their house most
seasons of the year. However, studies have shown that modern, well-sealed homes cannot
rely entirely on either operable windows or infiltration to provide a healthy level of fresh air
intake. A heat recovery ventilator, which exchanges heat between air intake and exhaust
streams, solves this problem by providing a constant level of fresh air intake without
compromising the thermal envelope of the building. The system maximizes occupancy health
with minimal impact on energy consumption.

In terms of the competition, we compared the implications of having the HRV and not having
it (100% outdoor air). Due to the potentially small temperature differences between outdoor
and indoor temperatures, we wanted to make sure that the electricity consumption of the
HRV’s fan wouldn’t overcome the electricity savings derived from the HRV’s thermal
performance. Table 1 summarizes the comparison between 100% outdoor ventilation and an
HRYV balance system. Based on these results and our concerns regarding indoor air quality,
we decided to use the HRV in Start.Home.

Table 1: HRV energy performance compared to 100% outdoor air ventilation

in a 4hr cycle 0 ventilation
HRV in a 4h le | 100% OA ilati
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During completion period 0.36 kWh/day 0.56 kWh/day
(10 days)
Through Sept.-Oct. 0.36 kWh/day 0.55 kWh/day
(61 days)
8.3 Automated operable windows and displacement ventilation

Start.Home takes advantage of the mild climate and large diurnal temperature swings
experience year-round in the Bay Area to maximize natural ventilation. Large, operable
windows around the house and automated north clerestory windows at a ceiling level were
designed as the main source for thermal comfort and ventilation. In a hot day, the hot air
inside the house will first rise towards the higher points of the living modules due to a stack
effect. These higher points are located in the north walls of these modules. If the south
windows are opened, then cooler air will be drawn into the house and the hot air concentrated
at the higher points of the north walls will exit through the clerestory windows. This strategy
provides efficient cooling for the majority of the summer months and reduces the cooling
demand on the mini-split condenser unit. Additionally, this passive ventilation system will
allow night flushing and an effective overnight recharge cycle for the PCM panels.
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QUANTITY TAKEOFF OF COMPETITION
PROTOTYPE

Construction Cost Summary

System Description Quantity

A10: Foundations
A1020: Special Foundations

Ellis TJ-4 28 ea
2'-6" x 2'-6" x 1/2" steel plates 28 ea
5-1/4" x 9-1/4" PSL beam 472 If
Subtotal

Total - Foundations

B10: Superstructure
B1010: Floor Construction
Structural Insulated Panels,
7/16" OSB both faces, EPS
insulation

Subtotal

B1020: Roof Construction

Structural Insulated Panels,
7/16" OSB both faces, EPS

insulation sf
Welded Vierendeel truss 0.75 tons
Exterior wall structural framing
for SIP's 161 If
NOTE: Awnings are 2x douglas fir construction totalling

_- 167sf, trellis structure is 2x and 4x redwood framing

sf  totalling 720sf
Subtotal

Total - Superstructure

B20: Exterior Closure
B2010: Exterior Walls

Structural Insulated Panels,
7/16" OSB both faces, EPS
insulation

Steel siding, galvanized

-Sf

~ 350 sf

Wood board siding, recycled -
red wood sf
Weather barrier 1800 sf
Subtotal

B2020: Exterior Windows
Awning window with trim 36" x _ sf
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36" —
Casement with trim 30" x 90" _ sf
Casement with trim 36" x 48" _ sf
Double Casement with trim

72" x 48" 48 sf
Double Casement with trim

60" x 48" 20 sf

Clerestory Awning window
with trim 42" x 36"

Clerestory Awning window
with trim 36" x 36"

Subtotal

B2030: Exterior Doors
Exterior siding/folding
door/glazed opening, 14'-0" x
7'0", Andersen 98 sf

1 ea

1 ea

NOTE: Door will be constructed out of plywood, 2x

framing, and sliding door hardware totalling $308.23 (see

08 13 73). Exterior surface to be covered with steel siding
1 pr  which has already been tabulated in B2010.

Subtotal
Total - Foundations

B30: Roofing
B3010: Roof Coverings

Standing seam sheet metal
roofing, pitched roof

NOTE: Sheffield metal product on pitched roof and on
metal awnings

NOTE: Total fascia SF is 172sf, all clad with Sheffield
Soffit and fascia metal. Total soffit is 213sf of 1/2" redwood ply
Gutters
Subtotal
B3020: Roof Openings
Subtotal

Total - Foundations

S
~ 360 sf
e
S it

C10: Interior Construction

C1010: Partitions

2-sided partition - sf

Subtotal NOTE: 1-sided partition line item eliminated
C1020: Interior Doors

Flush wood door, 2'-10" x 6'-

8" 2 ea
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Bi-fold closet door, 6'-0" x 6'-
8" 1 ea

Subtotal

C1030: Fittings
Countertop

Lower cabinet

Upper cabinet

Island cabinet; C4/A581
Island counter; C4/A581
Electrically operated Roller

Shades; Southern windows
facing kitchen wall

Bathroom Specialties

60"bathvanity 1 ea

Assumed Accessories

Frameless mirror 1 ea
Robe Hook 1 ea
24" Towel bar 1 ea
Toilet tissue dispenser 1 ea
Subtotal

Total - Interior Construction

C30: Interior Finishes
C3010: Wall Finishes

Painted gypsum board _ sf
Ceramictle 150 sf

Mechanical: 3/8" plywood 175 sf
Subtotal

C3020: Floor Finishes

Wood strip and plank flooring 772 sf
Ceramic tile _ sf
Base 180 If
Linoleum floor for mech room 27 sf
Subtotal

C3030: Ceiling Finishes

Painted gypsum board _ sf
Mechanical: 3/8" plywood 26 sf
Soffit at clerestory 90 sf
Subtotal

Total - Interior Finishes

STANFORD UNIVERSITY
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NOTE: SF calculated minus cut-outs for sink and cooktop

NOTE: Electrically operated roller shades used only to
cover 3'x7' windows and 14'x7' Bi-fold door on south wall

NOTE: Tile up to 42" in bathroom
NOTE: Mechanical wall finish is 3/8" plywood

NOTE: See 09 62 19

NOTE: Mechanical ceiling finish is 3/8" plywood
NOTE: Soffit finish is wood strip and plank flooring
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D20: Plumbing
D2010: Plumbing Fixtures

Dishwasher Connection 1 ea

Kitchen Sink/Faucet 1 ea

Icemaker Connection 1 ea

Washer Connection 1 ea

Lav/Faucet 2 ea

Water Closet 1 ea

Shower Faucet/Drain 1 ea

Subtotal

D2020: Domestic Water Distribution

Portable Water Storage Tank

300 gallon 1 ea

Domestic Water Distribution

pump 1 ea

Domestic Water Pipe 420 If

Electric Water Heater 1 ea

Subtotal

D2030: Sanitary Waste

Septic Tank 1 ea
'NOTE: Wastewater Pump line item eliminated

Wastewater Pipe 150 If

Subtotal

D2040: Gray Water Distribution

Subtotal NOTE: Gray water pipe line item eliminated

Total - Interior Finishes

D30: Mechanical
D3040: Distribution Systems

Energy Recovery Unit 1 ea
ERV duct 35 If
Register/boot 4 ea
Condensing unit 1 ea
Evaporation/Fan unit 3 ea
Refrigeration piping 85 If
Range hood; GE JVE40STSS 1 ea
Range hood exhaust duct 13 If
Subtotal

D3060: Controls & Instrumentation
Temperature controls 1 ea
Subtotal

D3070: System Testing & Balancing
Test & balance 1001 sf
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Subtotal
Total - HVAC

D40: Fire Protection
D4010: Sprinkers

1" Fire Prot pipe 90 If
Fire Sprinker head 11 ea
Subtotal

Total - Fire Protection

D50: Electrical
D5010: Electrical Service & Distribution

200A Pnl 1 ea
#2/0 3C Cable 600V 15 If
Subtotal

D5020: Lighting & Branch Wiring
Devices

20A 125V Dup Rec - 17 ea
220V Dup Rec - 2 ea
20A 125V Dup Rec - Fci 8 ea
20A 120-277V 3/W Sw - 4 ea
20A 120-277V Sw - 8 ea
20A 125V Dup Rec Sruf Wp 2 ea
Branch

#14/2C Nm-B 220 If
#12/2C Nm-B 600 If
#10/3C Nm-B 200 If
Lighing

Fixture 1 uplight LED cove
soffit

Fixture 3 EXT wall sconce

If

LED ea
Fixture 4 undercabinet LED 4 ea
Fixture 5 exhuast hood light 1 ea
Fixture 6 pendent LED 4 ea
Fixture 7 down light LED 8 ea
Fixture 8 Sun tunnel light 2 ea
Fixture 9 mirror light _ ea
Fixture 10 closet light LED & 2 ea
Fixture 11 Bedroom sconce -
LED ea
Fixture 12 Ceiling fan _ ea
Mech

3Ph Motor - #8/3C + Grd 6 ea

STANFORD UNIVERSITY
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- NOTE: Exterior-rated LED strip tape
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Misc Mech connections & wire 11s
Subtotal

D5030: Communications & Security
Data/Com 11s
Subtotal

D5090: Other Electrical System

Fire Alarm 11s
Subtotal

Total - Electrical

E10: Equipment
E1010: Commercial Equipment
Garbage disposal; 3/4"

horsepower, Insinkerator 1 ea
Range Hood: GE JVE40STSS .
Oven: GE JT5000SFSS 1 ea
Electric Cooktop; GE

PP945SMSS 1 ea
Refrigerator and Freezer: GE
GTZ18GCESS 1 ea
Dishwasher: GE

CDWT280VSS 1 ea
Washer: GE

GFWH1400DWW 1 ea
Dryer: GE GFDS140EDWW 1 ea
Subtotal

Total - Equipment

F10: Special Construction
F1010: Special Structures

2x8 deck framing 812 sf

2x6 ramp framing 306 sf

Deck footings, 1/2" plywood

base; 4x4 posts 12 ea

Decking; reclaimed douglas fir -

(redwood) sf
NOTE: Deck skirt line item efiminated
NOTE: Bench line item efiminated

Planter 733 sf

Pipe railing 118 If

PV array rack 675 sf

Subtotal

Total - Special Construction

G20: Site Improvement
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G2050: Landscaping
Fill for Planter Boxes, with

Tanks below 27 cy
Small 33 ea
Medium 15 ea
Large 1 ea
Extra Large 19 ea
Sod 100 sf
Drip Irrigation System 1ls
Subtotal

Total - Site Improvment

G40: Site Electrical Utilities
G4010: Electrical Distribution

200A Service 10 If
Solar

3/4" Emt 65 If
1/2" Emt 3#12 210 If
#10 Thhn Black 610 If
Pv system & inverter 16 ea
600V Fus Dsn Nema 1 2 ea
Subtotal

G4020: Site Lighting

Site Lighting (in above) 0 ea
Subtotal

Total - Site Electrical

Utilities
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DivisioN 01

SECTION 015419

TEMPORARY CRANES
PART 1 GENERAL

1.01. SUMMARY
A. Structural Performance: Temporary cranes will withstand structural loads and lifts incurred
in lifting, placing, and handling of all modular components.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION

A. Manufacturers

1. A. Acceptable Manufacturers
(@) Link Belt

B. Materials
Model: Link Belt HTC8690 90 Ton
Capacity: 90 Tons
Width with Qutriggers: 24’ 0
Boom Type & Length: 5-Section 38 ft to 140 ft
Maximum Tip Height: 235 ft
Dimensions: H: 11 ft 6.50 in, W: 7 ft9in, L: 45ft 7 in
Maximum Winch Line Pull: 18,880 Ibs
Maximum Winch Line Speed: 480 fpm
Travel/Working Weight: < 90,000 Ibs

=

© oo Nk W

PART 3 EXECUTION

3.01. INSTALLERS
A. Bragg Craning and Rigging Co.

3.02. INSTALLATION
A. Prepare ground by cleaning, removing projections, clearing obstructions, and cordoning
off safe working zone, and as otherwise recommended in temporary crane manufacturer's
written instructions.
B. Ground crane securely in place, per operational specifications.
C. Allow only licensed operators to operate machinery, manage lifts, and issue signals and
commands.

Project Manual



STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

D. Ensure placement of components complies with foundational spacing and load

requirements.
E. Coordinate operations with structural requirements per specifications of structural engineer

and crane operator.
F. Correct deficiencies in or remove and reinstall temporary cranes that do not comply with

requirements.

3.03. ATTACHMENTS
A. Crane load chart and cut sheet.

END OF SECTION
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DivisION 05

SECTION 0505 23

METAL FASTENINGS
PART 1 GENERAL

1.01. SUMMARY
A. Section Includes: Metal Fastenings
B. Related Sections: Section(s) related to this section include:
1. Section 05 45 13 Mechanical Metal Supports
2. Section 05 45 16 Electrical Metal Supports
C. System Description
1. Metal Fastenings are metal connectors used for joining different structural elements.
These metal fastenings are designed to resist shear and tension loads in engineered
connections of combinations of cold-formed or hot-rolled steel with thicknesses
ranging from 33 mils to % inch.

1.02. REFERENCES
2009 International Building Code® (2009 IBC)
2009 International Residential Code® (IRC)

2006 International Building Code® (2006 IBC)
AISI-S100 Standard
ICC-ES Evaluation Report ESR-3006

moo m »

1.03. QUALITY ASSURANCE

Metal fasteners must be approved for use on the materials being fastened.
Material must comply with 2009 International Building Code

Material must comply with 2009 International Residential Code

Material must comply with AISI-S100 Standard

Cow>»

1.04. DELIVERY, STORAGE, AND HANDLING
A. Delivery: Deliver materials to Stanford build site for prefabrication.
B. Transportation to Competition: Ship installed unless otherwise noted.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Manufacturers
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1. Simpson Strong-Tie Company Inc. 5956 West Las Positas Boulevard Pleasanton, CA
94588
B. Materials

1. Metal Fastening Screws: The screws must be case hardened after manufactured from
carbon steel conforming to ASTM A510, Grade 1022, and must be coated with zinc
coating.

PART 3 EXECUTION

3.01. EXAMINATION
A. Verify that metal fasteners delivered comply with the requirements of the product to be
installed.

3.02. INSTALLATION

A. Installation of the metal fasteners must be in accordance with AlISI- S100, the
manufacturer’s published installation instructions and the ICC-ES Evaluation Report
ESR-3006. The manufacturer’s published installation instructions must be available at the
jobsite at all times during installation.

B. The screw must be installed perpendicular to the work surface using a screw gun or drill

with a maximum speed of 2,500 rpm using a *s-inch hex driver. The screw must
penetrate through the supporting steel with a minimum of three threads protruding past
the backside of the supporting steel.

3.03. RELOCATION CONSIDERATIONS
A. After shipping to competition site, verify that fasteners are in adequate conditions and that
none has been damaged.
B. If fasteners seem under additional or unexpected stress, proceed for a replacement.

3.04. SITE QUALITY CONTROL
A. Metal fasteners must comply with instructions specified on the installation section above.

3.05. COMMISSIONING
A. Final inspection of installed product.

END OF SECTION
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SECTION 051213

ARCHITECTURALLY-EXPOSED STRUCTURAL STEEL FRAMING
PART 1 GENERAL

1.01.

A.
B. Related Sections:

1.02.

1.03.

IeMmO

SUMMARY
This section includes architecturally-exposed structural steel.

1. Section 05 05 23: "Metal Fastenings" for steel lintels and shelf angles not attached to
structural-steel frame and miscellaneous steel fabrications not defined as structural
steel.

2. Section 08 44 13: “Aluminum Windows.”

REFERENCES

ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural,
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.
ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

ASTM A924 - Standard Specification General Requirements for Steel Sheet, Metallic
Coated by the Hot Dip Process.

ANSI/BHMA A156.15 - Hardware Preparation in Steel Doors and Frames.

AISC 303.

AISC 341 and AISC 341sl.

AISC 360.

RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category STD.

Installer Qualifications: A qualified installer who participates in the AISC Quality
Certification Program and is designated an AISC-Certified Erector.

Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint
Endorsement SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop
Painting Applicators."

. Welding Qualifications: Qualify procedures and personnel according to AWS DI.1/DI.1M,

"Structural Welding Code - Steel.”

1. Welders and welding operators performing work on bottom-flange, demand-critical
welds shall pass the supplemental welder qualification testing, as required by AWS
D1.8. FCAW-S and FCAW-G shall be considered separate processes for welding

personnel qualification.
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1.04.

1.05.

A

Preinstallation Conference: Conduct conference at Project site.

DELIVERY, STORAGE, AND HANDLING

Store materials to permit easy access for inspection and identification. Keep steel members

off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect

steel members and packaged materials from corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or
overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers' written recommendations for cleaning and lubricating
ASTM F 1852 fasteners and for retesting fasteners after lubrication.

WARRANTY
Manufacturer shall provide a warranty against manufacturing defects.

PART 2 PRODUCTS

2.01.

A

2.02.

PRODUCT INFORMATION

Manufacturers:

1. Custom fabrication by Albany Steel, 536 Cleveland Ave., Albany, CA 94710. Phone:
(510) 525-8778.

Materials

1. Channels, Angles: ASTM A 36/A 36M.
a. Channel: C4 x7.2.

Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B, structural tubing.
a. Hollow Square Section: HSS 3 x 3 X %.

Welding Electrodes: Comply with AWS requirements.

1. Weld: E70XX.

ACCESSORIES

High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-
hex steel structural bolts; heavy-hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M),
Type 1, hardened carbon-steel washers; all with plain finish.

High-Strength Bolts, Nuts, and Washers: ASTM A 490 (ASTM A 490M), Type 1, heavy-
hex steel structural bolts.
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C. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1,

2.03.

2.04.

heavyhex head assemblies consisting of steel structural bolts with splined ends, heavy-hex
carbonsteel nuts, and hardened carbon-steel washers.

1. Finish: Plain.

Unheaded Anchor Rods: ASTM F 1554, Grade 36.

Configuration: Straight.

Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel.

Plate Washers: ASTM A 36/A 36M carbon steel.

Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.

. Finish: Plain.

Threaded Rods: ASTM A 36/A 36M.

1. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel.

2. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.

3. Finish: Plain.

Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030.

=

SEESEANN

SOURCE QUALITY CONTROL

Testing Agency: Owner will engage an independent testing and inspecting agency to

perform shop tests and inspections and prepare test reports.

1. Provide testing agency with access to places where structural-steel work is being
fabricated or produced to perform tests and inspections.

Correct deficiencies in Work that test reports and inspections indicate does not comply

with the Contract Documents.

Bolted Connections: Shop-bolted connections will be inspected according to RCSC's

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."”

. Welded Connections: In addition to visual inspection, shop-welded connections will be

tested and inspected according to AWS DIL1/DLIM and the following inspection
procedures, at testing agency's option:
1. Ultrasonic Inspection: ASTM E 164.

PRODUCT SUBSTITUTIONS

A. No substitutions shall be permitted.

PART 3 EXECUTION

3.01.

INSTALLERS

A. Qualified rigging and setting crew required for placing frame. Crane shall be operated only

3.02.

by a certified operator.

EXAMINATION
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A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces
and locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.

3.03.

1.

Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other
embedments showing dimensions, locations, angles, and elevations.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Erection:

1.

Set structural steel accurately in locations and to elevations indicated and according to

AISC 303 and AISC 360.

Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-

reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface

of plates.

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

b. Weld plate washers to top of baseplate.

c. 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 before packing with grout.

d. Promptly pack grout solidly between bearing surfaces and plates so no voids
remain. Neatly finish exposed surfaces; protect grout and allow to cure.

Maintain erection tolerances of structural steel within AISC's "Code of Standard

Practice for Steel Buildings and Bridges."

Align and adjust various members that form 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.

a. Level and plumb individual members of structure.

b. Make allowances for difference between temperature at time of erection and mean
temperature when structure is completed and in service.

Splice members only where indicated.

Do not use thermal cutting during erection unless approved by Architect. Finish

thermally cut sections within smoothness limits in AWS D1.1/D1.1 M].

Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that

must be enlarged to admit bolts.

B. Field Connections:

1.

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.
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3.04.

3.05.

a. Joint Type: Snug tightened.

2. Weld Connections: Comply with AWS DIL.1/DI.IM for tolerances, appearances,
welding procedure specifications, weld quality, and methods used in correcting
welding work.

a. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of
temporary connections, and removal of paint on surfaces adjacent to field welds.
b. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.

RELOCATION CONSIDERATIONS

Repair:

1. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A 780.

2. Touchup Painting: Immediately after erection, clean exposed areas where primer is
damaged or missing and paint with the same material as used for shop painting to
comply with SSPCPA 1 for touching up shop-painted surfaces.

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-
tool cleaning.

3. Touchup Painting: Cleaning and touchup painting are specified in Division 9 painting
Sections.

SITE QUALITY CONTROL
Testing Agency: Owner will engage a qualified independent testing and inspecting agency
to inspect field welds and high-strength bolted connections.
Bolted Connections: Bolted connections will be inspected according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."”
Welded Connections: Field welds will be visually inspected according to AWS D1.1/D1.1
M.
1. In addition to visual inspection, field welds will be tested and inspected according to
AWS D1.1/D1.1 M and the following inspection procedures, at testing agency's option:
a. Liquid Penetrant Inspection: ASTM E 165.
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration will not be accepted.
c. Ultrasonic Inspection: ASTM E 164.
d. Radiographic Inspection: ASTM E 94.

. In addition to visual inspection, test and inspect field-welded shear connectors according

to requirements in AWS D1.1/D1.1 M for stud welding and as follows:
1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree
flash or welding repairs to any shear connector.

Project Manual



STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

2. Conduct tests on additional shear connectors if weld fracture occurs on shear
connectors already tested, according to requirements in AWS D1.1/D1.1 M.
E. Correct deficiencies in Work that test reports and inspections indicate does not comply
with the Contract Documents

END OF SECTION
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SECTION 054513

METAL MECHANICAL SUPPORTS
PART 1 GENERAL

1.01. SUMMARY

A. Section Includes:
1. Metal hangers for HVAC ducting
2. Metal hangers for Piping.

B. Related Sections:
1. Section 22 11 16: Domestic Water Piping.
2. Section 22 13 16: Sanitary Waste and Vent Piping.
3. Section 23 23 00: Refrigerant Piping.
4. Section 23 31 00: HVAC Ducts and Casings.

1.02. REFERENCES
MSS-SP-58
MSS-SP-69
ANSI/ASME B31.1
UL203

FM1551

MFMA-2

mTmoow>»

1.03. QUALITY ASSURANCE
A. Hangers, supports, anchors, and restraints must be selected to withstand all static and

dynamic loading conditions which act upon the piping system and associated equipment.
Piping supports and equipment must be considered as a total system and appropriate
balance calculations made to determine load forces at critical stress points. Loading
conditions to be considered may include but are not limited to:

The total load of pipe, fittings, valves, insulation, and any expected contents of the pipe

Thermal expansion and contraction

Stress from cycling of equipment or process

Vibration transmitted to or from equipment or terminal connection.

Wind, snow, or ice loading on outdoor piping.

Loading due to seismic forces if required by code or specification.

A

1.04. DELIVERY, STORAGE, AND HANDLING
A. Items shall be stacked neatly until used.
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PART 2 PRODUCTS

2.01.

A

B.

2.02.

A

PRODUCT INFORMATION
Manufacturers:
1. AGC Incorporated, 754B Camden Ave., Campbell, CA 95008. Phone: (408) 369-6305
Materials:
1. Duct strap, metal mechanical and piping support including:
a. Hangers for refrigerant lines
b. Refrigerant line straps
c. Hot water heater seismic strap
d. Duct strap
2. Appropriate materials and protective coatings shall be used to prevent failure from
environmental and galvanic corrosion.
3. Material that comes in contact with pipe shall be compatible with piping material so
that neither has a deteriorating effect on the other.

PRODUCT SUBSTITUTIONS
Substitutions shall be allowed as approved by the Project Manager and Structural Engineer.

PART 3 EXECUTION

3.01.

A

3.02.

3.03.

A

INSTALLERS

Qualified installers shall be used to erect the hangers. Qualification will be determined by
demonstration of prior competence at the discretion of the Project Manager and
Construction Manager.

1. AGC Incorporated shall also serve as the installer.

INSTALLATION

The maximum allowable spacing for pipe hangers shall be based on structural loading
limitations and the weight to be supported and the maximum recommended loads for the
hangers.

RELOCATION CONSIDERATIONS
Hangers shall remain in place during relocation and transportation.

END OF SECTION
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SECTION 055000

METAL FABRICATIONS
PART 1 GENERAL

1.01.

A

1.02.

o

mmoo

1.03.

1.04.

A

SUMMARY
Section Includes:
1. Fabricated metal temporary foundation screw jack supports.

REFERENCES

ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural,
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.
ASTM AB653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

AISC 303.

AISC 341 and AISC 341sl.

AISC 360.

RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

SUBMITTALS
Sample of product shall be delivered to the Structural Engineer for testing and examination
prior to the start of Work.

DELIVERY, STORAGE, AND HANDLING
Product shall be kept on-site free from damage by other construction activities and
protected from direct sunlight and rain until installation.

PART 2 PRODUCTS

2.01.

A

B.

PRODUCT INFORMATION

Manufacturers:

1. Ellis Manufacturing Co., Inc. 4803 N. Cooper Ave., Oklahoma City, OK 73118. Phone:
(405) 528-4671. Fax: (405) 528-1796. Email: email@ellisok.com.

Materials:

1. Timber Jack 4x4 (TJ-4)
a. Load Capacity: 15,000 Ibs./7.5 tons.

Overall Height: 9-1/8”.

Base Plate: 5”.

Top Plate: 5-1/2”.

Acme Screw Size: 1-1/4”.

Range of Adjustment: 5”.

-~ Do o0 o
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2.02.

A

B.

C.

2.03.

2.04.

g. Lifting Capacity: 4000 Ibs./2 tons.

ACCESSORIES

Bolts:

1. A325 Slip Critical Bolts.
Angle Bracket:

1. L2x2x%” A36 Steel.
Base Plate:

1. %7 30”x30” A36 Steel.

SOURCE QUALITY CONTROL
Products shall be in good working order and free from defects when delivered to site.

PRODUCT SUBSTITUTIONS
No substitutions shall be allowed without the written consent of the Structural Engineer
and stamped drawings of the replacement product.

PART 3 EXECUTION

3.01.

A

3.02.

w >

3.03.

>

moow

@ m

INSTALLERS
Product shall be installed by a trained, qualified installer competent in working around
rigging and in confined spaces.

EXAMINATION
Surface shall be leveled to maximum extent possible prior to installation of product.
Surface shall be clean and free of debris to the extent possible.

INSTALLATION

Drill 1-3/8" x 6" (for TJ-4) hole using auger or self feed drill bit into center of lumber to
accept 1-1/4" or 1-1/2" Acme threaded screw.

Position Timber Jack so the Acme screw will slide into the predrilled hole in lumber.
Adjust the top plate so all 4 mounting holes line up within the boundaries of the lumber.
Drill 4 - 5/32"x1" holes through the mounting holes in the top plate and into the lumber.
Insert 4 - 1/4"x1-1/2" lag screws through the mounting holes in the top plate into the
predrilled holes in the lumber and tighten.

Attach Ellis Purlin Splicer to Beam or Joist where support is desired.

Slip 4x4 or 6x6 lumber attached to the Timber Jack into the square tubing of the purlin
splicer and secure with nails through the holes provided.

. Adjustment to Timber Jack can be made by turning "U" shaped handle at bottom of screw.

Acme threads are greased for easy adjustment.
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I. Attach base plate to a solid foundation through the 4 holes provided

3.04. RELOCATION CONSIDERATIONS
A. Repair:
1. Product shall not be repaired if damaged in transportation.
B. Replacement:
1. Replace product only with identical product.

3.05. SITE QUALITY CONTROL
A. Maintain a level surface for installed plane on top of product after installation.

3.06. ATTACHMENTS
A. Product Cut Sheet.

END OF SECTION
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SECTION 057316

WIRE ROPE DECORATIVE METAL RAILINGS
PART 1 GENERAL

1.01.

A

1.02.

1.03.

1.04.

1.05.

1.06.

A

B.

C.

1.07.

A

SUMMARY
Section Includes
1. Stainless steel cable and fittings for railing infill.

REFERENCES

. ASTM A 492 - Specification for Stainless Steel Rope Wire.

SUBMITTALS

Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.

2. Storage and handling requirements and recommendations.

3. Installation and maintenance methods.

CLOSEOUT SUBMITTALS

Provide manufacturer's maintenance instructions that include recommendations for
periodic checking and adjustment of cable tension and periodic cleaning and maintenance
of all railing and infill components.

QUALITY ASSURANCE
Manufacturer Qualifications: Minimum five years’ experience in producing cable
assemblies of the type specified.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to site and store in manufacturer's original containers and packaging, with
labels clearly identifying product name and manufacturer.

Store products in clean, dry area indoors until ready for installation. Store materials in
accordance with manufacturer's instructions.

Protect materials and finish from damage during handling and installation.

WARRANTY
Stainless steel cables and connectors; 10 year limited warranty against defects in materials
and workmanship.

PART 2 PRODUCTS

2.01.

PRODUCT INFORMATION

Project Manual



STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

A. Manufacturers
1. Acceptable Manufacturer: Feeney Inc. (CableRail™), which is located at: 2603 Union
St. ; Oakland, CA 94607; Toll Free Tel: 800-888-2418; Tel: 510-893-9473; Fax: 510-
893-9484; Email: request info (sales@feeneyinc.com); Web: www.feeneyinc.com.
B. Materials
1. Cables: ASTM A 492, Type 316 stainless steel as specified below, polished finish,
commercial, dry grade.
a. 1/8 inch (3.2 mm) diameter by length as required, 1x19 construction.
2. Components:
a. Washers and nuts: 2 flat washers and 1 washer-nut of a type and size recommended
by the manufacturer for installation conditions.
b. Finishing End Caps: 2 decorative end caps of a style selected by the Architect.
c. Quick-Connect fitting: 1 stainless steel automatic-locking end fitting.
3. Fittings:
a. Swage Style: ASTM A 492, Type 316 stainless steel, vibratory/tumbled finish.
b. Quick-Connect: Type 316 stainless steel body, mill finish.

2.02. ACCESSORIES
A. Stainless steel protector sleeves, rubber grommets, beveled washers and additional
accessories as recommended by manufacturer for installation conditions.
B. Reclaimed Redwood 2x4
1. Reclaimed redwood 2x4, sanded and rounded for hand rail, toe kick

2.03. SOURCE QUALITY CONTROL

A. Fabricate systems in accord with approved shop drawings and the manufacturer's
instructions.

B. Pre-assemble items in shop to greatest extent practicable to minimize assembly at project
site. Disassemble units only to extent necessary for shipping and handling limitations.
Mark units for reassembly.

C. Swage hardware onto ends of cables in manufacturer's shop to the maximum extent
practical. Field connections may be done using manufacturer's recommended methods.

D. Use grommets, bushings and washers as necessary for separation of dissimilar metals.

2.04. PRODUCT SUBSTITUTIONS
A. No substitutions shall be allowed.

PART 3 EXECUTION

3.01. INSTALLERS
A. Only a qualified installer shall install the product.
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3.02.

3.03.

w >

®mmo

3.04.

3.05.

A
B.

EXAMINATION

Do not begin installation until work to which cables will be anchored or will penetrate has
been properly prepared.

Verify that post size, post spacing and cable spacing are in accordance with approved shop
drawings.

If preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

INSTALLATION

Install cable system in accordance with manufacturer's instructions.

Provide anchorage devices and fittings to secure cables to in-place construction; including
threaded fittings for concrete inserts, toggle bolts and through-bolts.

Separate dissimilar materials with bushings, gaskets, grommets, washers or coatings where
required to prevent electrolytic corrosion.

Use manufacturer's supplied cable and hardware.

Terminate and tension cables in accordance with manufacturer's instructions.

Ensure cables are clean, parallel to each other, and without kinks.

After final cable tension adjustment, apply tamper resistant locktight materials on all cable
fittings. Verify that materials are a non-permanent-locking type that permits the fittings to
be re-adjusted without destroying the fittings.

RELOCATION CONSIDERATIONS

Repair

1. No repairs shall be allowed.

Replacement

1. Damaged products shall be replaced after transportation.

SITE QUALITY CONTROL
Protect installed products until completion of project.
Repair or replace damaged products before Substantial Completion.

END OF SECTION
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DiviSION 06

SECTION 06 05 23

WOOD, PLASTIC, AND COMPOSITE FASTENINGS
PART 1 GENERAL

1.01.

A

B.

1.02.

m o0 w»

Srx=7"IT0

SUMMARY

Pre-engineered metal or plastic connectors used to support a wood, plated truss, or
composite wood, from a wood or composite wood supporting members.

Related Sections:

1. Section 06 10 00: Rough Carpentry.

2. Section 06 11 00: Wood Framing.

3. Section 06 15 00: Wood Decking.

4. Section 06 17 13: Laminated Veneer Lumber.

REFERENCES

ASTM A36 — Carbon Structural Steel

ASTM A307 — Carbon Steel Bolts and Studs

ASTM A449 — Hex Cap Screws, Bolts and Studs, Steel, Heat Treated

ASTM A653 — Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM D7147 — Standard Specification for Testing and Establishing Allowable Loads of
Joist Hangers.

ASTM D2395 — Standard Test Methods for Specific Gravity of Wood and Wood-Based
Materials

ASTM F1554 — Anchor Bolts, Steel

ASTM F1575 — Standard Test Method for Determining Bending Yield Moment of Nails
ASTM F1667 — Driven Fasteners: Nails, Spikes, and Staples

ICC-ES AC13 — Acceptance Criteria for Joist Hangers and Similar Devices

ICC-ES AC116 — Acceptance Criteria for Nails and Spikes

ICC-ES AC118 — Acceptance Criteria for Tapping Screw Fasteners

. ICC-ES AC120 — Acceptance Criteria for Wood Screws Used in Horizontal Diaphragms

and Vertical Shear Walls

ICC-ES AC155 — Acceptance Criteria for Hold-Downs (Tie-Downs) Attached to Wood
Members

ICC-ES AC261 — Acceptance Criteria for Connectors Used with Cold-Formed Steel
Structural Members

ICC-ES AC399 Acceptance Criteria for Cast-In-Place Proprietary Bolts in Concrete for

Light-Framed Construction
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Q. AISI 2001 — Cold-Formed Steel Specification

1.03. QUALITY ASSURANCE
A. Installer experienced in performing work of this section who has specialized in installation
of work similar to that required for this project.

1.04. DELIVERY, STORAGE, AND HANDLING

Unpack and inspect connectors. Report damage immediately.

Store in clean, dry location with uniform temperature to prevent condensation and protect
from exposure to dirt, fumes, water, corrosive substances and physical damage.

w >

1.05. WARRANTY
A. Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard
warranty document executed by authorized company official.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Manufacturers:
1. Simpson Strong-Tie Co., Inc.
2. Bulk Material Manufacturer to be Specified by Local Availability.
B. Materials:
1. Steel:
a. Sheet: ASTM A36, ASTM A653, ASTMA1011.
b. Fasteners: ASTM A307, ASTM F1554, ASTM F1667, SAE C1022 (SDS Screws).
2. Stainless Steel:
a. Sheet: ASTM A 240, ATTM A480.
b. Fasteners: ASTM A493.
3. Sheathing nails: 16d and 8d common nails.
4. Frame screws: 4”
C. Products:
1. Holddowns:
a. HTTA4.
2. Hangers:
a. HGUS5.50/10 (12 Ga) Face Mount Hanger.
HUCQ610-SDS.
HU26 Face Mount Hanger.
HU28 Face Mount Hanger.
HU46 Face Mount Hanger.
HU48 Face Mount Hanger.

-~ ® o0 o
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2.02.

Cow>

2.03.

3.

g. HUC48 Hidden Face Mount Hanger.
h. LSSU410 Slopeable/Skewable U Hanger.
Column Caps and Bases:

CCQ-SDS2.5.

ECCQ-SDS2.5.

ECCLQ-SDS2.5.

ECCRQ-SDS2.5.

CCTQ-SDS2.5.
iscellaneous:

A34 Clip.

LTP4 Plate.

DTT2Z Deck Post Connector.

LSTAQ Strap.

ST6224 Strap.

HGAZ10 Hurricane Gusset.

SO OO0 T ZTO®OO0 O

ACCESSORIES

Finishes: Gray paint.

Hot-dipped galvanized or electro-plated galvanized: G90, G185 (ZMAX or HDG).
Powder-coated paint.

Electro-galvanized, zinc dichromate and double barrier for SD and SDS screws.

SOURCE QUALITY CONTROL

Fabrication:

1. Shop assembly to occur per the manufacturer’s approved production drawings.

2. Fabrication tolerances per manufacturer.

3. Fabrication requiring welding shall be performed in accordance with the current
American Welding Society’s standards.

4. The manufacturer’s identification shall be stamped into the metal or wood part and a
label may be attached to the part with adhesive.

Testing:

1. Allowable loads published in manufacturer's catalog to be determined using the
minimum load from static and/or cyclic analysis and one or more of the following test
methods:

a. Static load tests in wood assemblies
b. Static load tests in steel jigs
c. Static load tests of products embedded in concrete or masonry
2. Testing to determine allowable loads shall be performed as per the applicable ICC-ES

Acceptance Criteria or ASTM standard.

Project Manual



STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

2.04.

A

3. Allowable loads for hangers are determined by a static load test resulting in not more
than a 1/8" deflection of the joist relative to the header, or either the lowest of 3 or
average of 6 ultimate load divided by 3, or the fastener allowable load as determined
by the NDS, whichever is lowest.

4. Manufacturer to provide code testing data on all products that have been code tested
upon request.

PRODUCT SUBSTITUTIONS
Bulk fasteners may be substituted based on local availability.

PART 3 EXECUTION

3.01.

A

3.02.

3.03.

INSTALLERS

Installers shall be trained in rough carpentry, deck installation, and framing. Competency
shall be verified through mock-up construction by the site superintendent, construction
manager, and/or project manager.

EXAMINATION
Unless otherwise noted in the manufacturer's catalog, allowable loads are for Douglas Fir-
Larch under continuously dry conditions. Allowable loads for other species or conditions
must be adjusted according to the code. See manufacturer's catalog for additional notes
and requirements.

. Built up lumber (multiple members) must be fastened together to act as one unit to resist

the applied load as specified by the structural engineer.
Verify that the dimensions of the supporting member are sufficient to receive the specified
fasteners.

INSTALLATION

Unless otherwise noted in the manufacturer's catalog, bolts, screws and/or nails shall not
be combined.

All nails shall be common unless otherwise noted in the manufacturer's catalog or
substituted by the engineer of record with a reduction taken.

Unless otherwise noted in the manufacturer's catalog, bending steel in the field may cause
fractures at the bend line. Fractured steel will not carry the allowable load and must be
replaced. When bending is allowed or required in the catalog, the connector shall be
allowed one cycle bend, one time only.

Galvanized connectors should not be placed in contact with treated wood unless the treated
wood is adequately verified to be suitable for such contact. Some wood treatments may
accelerate metal deterioration. See the manufacturer's catalog for specific

recommendations.
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E.

3.04.

O

A fastener that splits the wood will not carry the allowable load. Evaluate splits to
determine if the connection will perform as required. Dry wood will split more easily and
should be evaluated as needed. If wood tends to split, consider pre-boring holes with a
diameter not exceeding 0.75 of the nail diameter, for screws in wood with a specific gravity
of 0.5 or greater use: 5/32" for SDS, 5/64" for SD9 or SD10, and 1/16" for SD8 (2005 NDS
11.1.4and 11.1.5.3).

Wood shrinkage will be taken into consideration when designing and installing
connections.

Top flange hangers may cause unevenness. Possible remedies should be evaluated by a
professional and include using a face mount hanger, routering the beam, or cutting the
subfloor to accommodate the top flange thickness.

. Do not overload by exceeding the manufacturer's catalog allowable load values.

Unless otherwise noted in the manufacturer's catalog, fill all fastener holes with fastener
types as specified in the manufacturer's catalog.

All specified fasteners must be installed according to the instructions in the manufacturer's
catalog.

Bolt holes shall be a minimum of 1/32" and a maximum of 1/16" larger than the bolt
diameter (2005 NDS 11.1.2.2).

Install all specified fasteners before loading the connection.

. Use proper safety equipment.

Nail tools with hole-location mechanisms may be used to install connectors, provided the
correct quantity and type of nails are properly installed in the nail holes.

The joist shall bear completely on the connector seat the gap between the joist end and the
header or back plate of the hanger shall not exceed 1/8".

Anchor bolt nuts should be finger-tight plus 1/3 to % turn with a wrench. Do not use an
impact wrench to tighten nuts on the anchor bolts.

Modifications to products or changes in installation procedures should only be made by a
qualified designer. The performance of such modified products or altered installation
procedure is the sole responsibility of the designer

RELOCATION CONSIDERATIONS

Hangers and fasteners connecting module joints or products covering or impacting module
connections shall be fastened with screws or bolts to ensure easy removal and replacement
during relocation.

Screws and bolts shall be reused only if the heads and threads are intact after removal.
When possible, bolts shall be used to fasten items at module connections with hex nut
washers to secure connections for ease and safety of disassembly.

Repair:

1. Repair of fasteners and hangers shall not be allowed.
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E. Replacement:

1. Before substituting another brand, confirm load capacity based on published testing
data and calculations. The engineer/designer of record shall evaluate and give written
approval for substitution prior to installation.

2. Replacement of screws and bulk materials shall be determined by dimensions and local

availability.

3.05. SITE QUALITY CONTROL
A. Determine that the proper part is being used in the correct application and has been
fabricated by the approved manufacturer by observation of the stamp into the metal part
and/or the adhesive label on the product denoting part and manufacturer name.

3.06. ATTACHMENTS
A. Manufacturer Code Compliance Evaluation Sheets.

END OF SECTION
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SECTION 06 10 00

ROUGH CARPENTRY
PART 1 GENERAL

1.01. SUMMARY
A. Section Includes:
Framing with dimension lumber.
Framing with timber.
Framing with engineered wood products.
Wood blocking and nailers.
Plywood backing panels.
Wood sheathing.
B. Related Sections:
1. Section 06 05 23: Wood, Plastic, and Composite Fastenings.
2. Section 06 11 00: Wood Framing.
3. Section 06 15 00: Wood Decking.
4. Section 06 20 00: Finish Carpentry.

o krwdE

1.02. REFERENCES
A. American Forest and Paper Association (AFPA):
1. National Design Specification for Wood Construction NDS-05, Conventional Wood
Frame Construction.
B. American Society of Mechanical Engineers (ASME):
1. B18.2.1-96(R2005), Square and Hex Bolts and Screws.
2. B18.2.2-87, Square and Hex Nuts.
3. B18.6.1-97, Wood Screws.
C. American Society for Testing and Materials (ASTM):
1. A653/A653M-10, Steel Sheet Zinc-Coated (Galvanized) or Zinc-Iron Alloy Coated
(Galvannealed) by the Hot Dip Process.
2. C954-10, Steel Drill Screws for the Application of Gypsum Board or Metal Plaster
Bases to steel Studs from 0.033 inch (2.24 mm) to 0.112-inch (2.84 mm) in thickness.
3. C1002-07, Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to wood Studs or Metal Studs.
4. D1760-01, Pressure Treatment of Timber Products.
5. F855-07, Washers, Steel, Plan (Flat) Unhardened for General Use.
6. F1667-08, Nails, Spikes, and Staples.
D. Forest Stewardship Council (FSC)
1. FSC STD-01-001, FSC Principles and Criteria for Forest Stewardship.
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1.03. DELIVERY, STORAGE, AND HANDLING
A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.
Protect lumber from weather by covering with waterproof sheeting, securely anchored.
Prevent contact with damp or wet surfaces.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Wood Products, General
1. Certified Wood: Materials shall be produced from wood obtained from forests certified

by an FSC-accredited certification body to comply with above FSC standard, where
available. SFI standard is allowable as a substitute.

Wood-preservative-treated lumber.

Dimension lumber framing.

Timber.

Laminated-veneer lumber.

Wood sheathing.

. Miscellaneous lumber.

2. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review. Provide lumber graded by an
agency certified by the ALSC Board of Review to inspect and grade lumber under the
rules indicated.

a. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for
moisture content specified. Where actual sizes are indicated, they are minimum
dressed sizes for dry lumber.

b. Provide dressed lumber, S4S unless otherwise indicated.

B. Wood-Preservative-Treated Lumber:

1. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior
construction not in contact with the ground, use Category UC3b for exterior
construction not in contact with the ground, and use Category UC4a for items in contact
with the ground.

2. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not
use material that is warped or that does not comply with requirements for untreated
material.

3. Application: Treat items indicated on Drawings, and the following:

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

- ® o0 T
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b. Wood framing members that are less than 6 inches (460 mm) above the ground in
crawlspaces or unexcavated areas.

C. Engineered Wood Products
1. Engineered Wood Products, General: Products shall contain no urea formaldehyde.

a. Parallel Strand Lumber:

(a) Structural composite lumber made from wood strand elements with grain
primarily parallel to member lengths, evaluated and monitored according to
ASTM D 5456 and manufactured with an exterior-type adhesive complying
with ASTM D 2559.

D. Dimension Lumber Framing:

1.

Non-Load-Bearing Interior Partitions: Standard, Stud, or No. 3 grade.
a. Species:
(@) Hem-fir (north); NLGA.
(b) Spruce-pine-fir; NLGA.
(c) Hem-fir; WCLIB or WWPA.
(d) Western woods; WCLIB or WWPA.
b. Load-Bearing Partitions: No.2 or better unless otherwise specified.
(a) Species:
(i) Hem-fir (north); NLGA.
(ii) Douglas fir-larch; WCLIB or WWPA.
(iii)Spruce-pine-fir; NLGA.
(iv)Hem-fir; WCLIB or WWPA.
(v) Douglas fir-larch (north); NLGA.

E. Timber Framing:

1.

Provide timber framing complying with the following requirements, according to
grading rules of grading agency indicated:
a. Species and Grade: Douglas fir-larch, Douglas fir-larch (north), or Douglas fir-
south; No. 1 grade; NLGA, WCLIB, or WWPA.
Miscellaneous Lumber:
a. General: Provide miscellaneous lumber indicated and lumber for support or
attachment of other construction, including the following:
(a) Blocking.
(b) Nailers.
(c) Cants.
(d) Furring.
b. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber
of any species.
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2.02.

2.03.

c. For blocking not used for attachment of other construction, Utility, Stud, or No. 3
grade lumber of any species may be used provided that it is cut and selected to
eliminate defects that will interfere with its attachment and purpose.

d. For furring strips for installing plywood or hardboard paneling, select boards with
no knots capable of producing bent-over nails and damage to paneling.

Plywood Backing Panels:

1. Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fire-retardant
treated, in thickness indicated or, if not indicated, not less than %-inch (19-mm)
nominal thickness.

a. Plywood 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.”

ACCESSORIES

Fasteners:

1. General: Provide fasteners of size and type indicated that comply with requirements

specified in this article for material and manufacture.

a. Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners with hot-
dip zinc coating complying with ASTM A 153/A 153M.

Nails, Brads, and Staples: ASTM F 1667.

Power-Driven Fasteners: NES NER-272.

Wood Screws: ASME B18.6.1.

Lag Bolts: ASME B18.2.1 (ASMME B12.2.3.8M).

Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property

Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat

washers.

ok wnN

SOURCE QUALITY CONTROL

Certified Lumber:

1. Provide certification and factory mark each piece of lumber with stamp of certifying
agency.

Lumber:

1. Factory mark each piece of lumber with grade stamp of grading agency.

2. Maximum Moisture Content of Lumber: 15 percent.

Wood-Preservative-Treated Lumber:

1. Mark lumber with treatment quality mark of an inspection agency approved by the

ALSC Board of Review.
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D.

2.04.
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2.05.

Timber Framing:
1. Maximum Moisture Content: 20 percent.

RELATED PRODUCTS

See section 06 11 00: Framing for works related to interior wood partition framing.

See section 06 12 00: Structural Insulated Panels for works related to blocking and
sheathing.

See section 06 15 00: Wood Decking for works related to framing for decking and
application of finish boards.

See section 07 46 23: Reclaimed Wood Siding for works related to application of siding to
home.

PRODUCT SUBSTITUTIONS
Lumber products may be substituted based on local availability subject to verification of
dimensions and grade.

. Where unavailable, lumber compliant with FSC STD-01-001 may be replaced with lumber

of identical dimensions and grade.

PART 3 EXECUTION

3.01.

A

3.02.

3.03.

INSTALLERS

Installers shall be trained in rough carpentry prior to start of project. Training shall include
tool safety and mock-ups. Demonstration of competency shall be verified by site
superintendent, construction manager, and/or project manager.

EXAMINATION

Lumber shall be visually inspected prior to installation to ensure that no warping or weather
damage has occurred prior to installation.

Substrates shall be examined to determine if conditions are sufficient for installation. See
specifications noted above in References and Related Products for specific substrate
preparation requirements.

For exposed framing, provide material hand-selected for uniformity of appearance and
freedom from characteristics, on exposed surfaces and edges, that would impair finish
appearance, including decay, honeycomb, knot-holes, shake, splits, torn grain, and wane.

INSTALLATION

Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and
fitted. Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.
Locate furring, nailers, blocking, and similar supports to comply with requirements for

attaching other construction.
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B.

3.04.

Framing Standard: Comply with AF&PA’s WCD 1, “Details for Conventional Wood
Frame Construction,” unless otherwise indicated. See additional instructions and
specifications in Section 06 11 00: Wood Framing.

Framing with Engineered Wood Products: Install engineered wood products to comply

with manufacturer’s written instructions. See additional instructions and specifications in

Section 06 17 13: Laminated Veneer Lumber.

Install plywood backing panels by fastening to studs; coordinate locations with utilities

requiring backing panels.

1. Should additional backing panels be required on SIPS paneling, fasteners in accordance
with specifications from SIPS manufacturer shall be used. Locations shall be in
accordance with manufacturer approved locations.

Metal Framing Anchors: Install metal framing anchors to comply with manufacturer’s

written instructions.

Do not splice structural members between supports unless otherwise indicated and

approved by structural engineer.

Use steel common nails unless otherwise indicated. Select fasteners of size that will not

fully penetrate members where opposite side will be exposed to view or will receive finish

materials. Make tight connections between members. Install fasteners without splitting
wood. Drive nails snug but do not countersink nail heads unless otherwise indicated.

For exposed work, arrange fasteners in straight rows parallel with edges of members, with

fasteners evenly spaced, with adjacent rows staggered, and use finishing nails unless

otherwise indicated by the drawings.

RELOCATION CONSIDERATIONS

Locations requiring disassembly and reassembly shall be fastened using steel wood screws.

During reassembly, locations of screws shall be reused if they are not stripped and their

reuse would adversely impact continuity of the home. Exposed work shall attempt to reuse

holes.

Repair:

1. Repair of unexposed components shall be allowed subject to site superintendent’s
approval, provided that it does not adversely impact structural performance of the
building.

2. Repair of exposed carpentry shall be allowed if it maintains the desired appearance of
the component.

Replacement:

1. Replacement of components shall be allowed with specified materials or comparable
products locally available.
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3.05. SITE QUALITY CONTROL
A. Carpentry shall be checked for plumb, level, and square connections prior to covering or
continuation of work dependent on said carpentry.
B. Connections and fasteners shall be inspected visually by site superintendent.

END OF SECTION
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SECTION 06 11 00

WOOD FRAMING
PART 1 GENERAL

1.01. SUMMARY

A. Section Includes:
1. Framing with dimension lumber.
2. Framing with timber.

B. Related Sections:
1. Section 06 10 00: Rough Carpentry.
2. Section 06 20 00: Finish Carpentry.
3. Section 09 29 00: Gypsum Board.

1.02. REFERENCES
A. American Wood Council (AWC):
1. 2012 Wood Frame Construction Manual (WFCM).
B. American Forest and Paper Association (AFPA):
1. National Design Specification for Wood Construction NDS-05, Conventional Wood
Frame Construction.
C. American Society of Mechanical Engineers (ASME):
1. B18.6.1-97, Wood Screws.
D. Forest Stewardship Council (FSC)
1. FSC STD-01-001, FSC Principles and Criteria for Forest Stewardship.

1.03. DELIVERY, STORAGE, AND HANDLING
A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.
Protect lumber from weather by covering with waterproof sheeting, securely anchored.
Prevent contact with damp or wet surfaces.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Wood Products, General

1. Certified Wood: Materials shall be produced from wood obtained from forests certified
by an FSC-accredited certification body to comply with above FSC standard, where
available.
a. Wood-preservative-treated lumber.
b. Dimension lumber framing.
c. Timber.
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2. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review. Provide lumber graded by an
agency certified by the ALSC Board of Review to inspect and grade lumber under the
rules indicated.

a. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for
moisture content specified. Where actual sizes are indicated, they are minimum
dressed sizes for dry lumber.

b. Provide dressed lumber, S4S unless otherwise indicated.

B. Wood-Preservative-Treated Lumber:

1. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior
construction not in contact with the ground, use Category UC3b for exterior
construction not in contact with the ground, and use Category UC4a for items in contact
with the ground.

2. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not
use material that is warped or that does not comply with requirements for untreated
material.

3. Application: Treat items indicated on Drawings, and the following:

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

b. Wood framing members that are less than 6 inches (460 mm) above the ground in
crawlspaces or unexcavated areas.

C. Dimension Lumber Framing:

1. Non-Load-Bearing Interior Partitions: Standard, Stud, or No. 3 grade.

a. Species:

(@) Hem-fir (north); NLGA.

(b) Spruce-pine-fir; NLGA.

(c) Hem-fir; WCLIB or WWPA.

(d) Western woods; WCLIB or WWPA.

b. Load-Bearing Partitions: No.2.

(a) Species:
(i) Hem-fir (north); NLGA.
(ii) Douglas fir-larch; WCLIB or WWPA.
(iii)Spruce-pine-fir; NLGA.
(iv)Hem-fir; WCLIB or WWPA.
(v) Douglas fir-larch (north); NLGA.
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D. Timber Framing:
1. Provide timber framing complying with the following requirements, according to
grading rules of grading agency indicated:

a. Species and Grade: Douglas fir-larch, Douglas fir-larch (north), or Douglas fir-
south; No. 1 grade; NLGA, WCLIB, or WWPA.

2. Miscellaneous Lumber:

a. General: Provide miscellaneous lumber indicated and lumber for support or
attachment of other construction, including the following:
(a) Blocking.

(b) Nailers.
(c) Cants.
(d) Furring.

b. For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber
of any species.

c. For blocking not used for attachment of other construction, Utility, Stud, or No. 3
grade lumber of any species may be used provided that it is cut and selected to
eliminate defects that will interfere with its attachment and purpose.

d. For furring strips for installing plywood or hardboard paneling, select boards with
no knots capable of producing bent-over nails and damage to paneling.

2.02. ACCESSORIES

A. Fasteners:

1. General: Provide fasteners of size and type indicated that comply with requirements

specified in this article for material and manufacture.
Nails, Brads, and Staples: ASTM F 1667.
Power-Driven Fasteners: NES NER-272.
Wood Screws: ASME B18.6.1.
Lag Bolts: ASME B18.2.1 (ASMME B12.2.3.8M).
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2.03. SOURCE QUALITY CONTROL

A. Certified Lumber:

1. Provide certification and factory mark each piece of lumber with stamp of certifying
agency.

B. Lumber:
1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Maximum Moisture Content of Lumber: 15 percent.

C. Wood-Preservative-Treated Lumber:
1. Mark lumber with treatment quality mark of an inspection agency approved by the

ALSC Board of Review.
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D.

2.04.

Timber Framing:
1. Maximum Moisture Content: 20 percent.

PRODUCT SUBSTITUTIONS

Lumber products may be substituted based on local availability subject to verification of
dimensions and grade.

Where unavailable, lumber compliant with FSC STD-01-001 may be replaced with lumber
of identical dimensions and grade.

PART 3 EXECUTION

3.01.

INSTALLERS

A. Installers shall be trained in framing prior to the start of the project. Training shall include

3.02.

3.03.

3.04.

tool safety and mock-ups. Demonstration of competency shall be verified by site
superintendent, construction manager, and/or project manager.

EXAMINATION

Lumber shall be visually inspected prior to installation to ensure that no warping or weather
damage has occurred prior to installation.

Floor and ceiling panels or SIPS shall be inspected prior to framing activities and wiped
clean before laying headers and base.

Exterior walls and related activities shall be completed and inspected prior to
commencement of framing activities. Walls shall be plumbed prior to installation of
partitions.

INSTALLATION

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 constructions.

Securely attach headers, side columns, and footer to substrates, complying with
specifications from fastener manufacturer and the aforementioned framing guides.

Secure interior studs sequentially according to spacing and locations provided in plan using
wood SCrews.

1. Countersink fastener heads.

Plumb studs and braces and check corners for square.

RELOCATION CONSIDERATIONS
Interior walls shall not be removed during relocation.
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3.05. SITE QUALITY CONTROL
A. Superintendent shall verify plumb and square of studs and braces prior to enclosure of
framed walls.

END OF SECTION
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SECTION 06 12 00

STRUCTURAL INSULATED PANELS
PART 1 GENERAL

1.01.

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

1.02.

IOGMmMOOw>

1.03.

SUMMARY
Section Includes: Structural Insulated Panels (SIPS).

1. Section 06 10 00 Rough Carpentry.

2. Section 06 09 00 Wood and Plastics Fastenings.

System Description

1. 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 AC04 — 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

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
International Building Code (IBC) and International Residential Code (IRC). Code
report shall include compliance with ICC ES AC04 (Sandwich Panels) dated May

2006.
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1.04.

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 International Building Code (IBC) and International Residential
Code (IRC). Code report shall include compliance with ICC ES AC12 (Foam Plastic)
dated June 2006 and ICC ES AC239 (Termite-Resistance) dated June 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 qualified to perform such work.

Shop Drawings: Submit shop drawings for SIPs showing layout, elevations, product

components and accessories.

Quality Assurance Submittals: Submit the following:

1. Certificate: Product certificate showing compliance to Third Party Quality Control
program of PFS Corp.

Fire Resistant Assemblies: PFS construction number for each fire-rated assembly

Warranty: Warranty documents specified herein.

SIPs shall be recognized for compliance with 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.

QUALITY ASSURANCE

Provide SIPs which have been manufactured, fabricated and installed to withstand loads as
specified in design documents and ASCE guidelines for high seismic codes and to maintain
performance criteria stated by SIP manufacturer without defects, damage or failure.
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.

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

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.
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1.05.

1.06.
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DELIVERY, STORAGE, AND HANDLING

Delivery: Deliver materials from SIP manufacturer with identification labels or markings
intact.

Off-load SIPs from truck and handle using fork lift or other means to prevent damage to
SIPs.

SIPs shall be fully supported in storage and prevented from contact with the ground. Stack
SIPs on pallets or a minimum of three stickers for every 8 feet of SIP length.

SIPs shall be fully protected from weather. Protect against exposure to rain, water, dirt,
mud, and other residue that may affect SIP performance. Cover stored SIPs with breathable
protective wraps. SIPs shall be stored in a protected area.

WARRANTY

Project Warranty: Refer to Conditions of the Contract for project warranty provisions.
Manufacturer’s Warranty: Submit SIP manufacturer’s standard warranty document. SIP
Manufacturer warranty is in addition to, and not a limitation of, other rights Owner may
have under Contract Documents.

PART 2 PRODUCTS

2.01.

A

B.

PRODUCT INFORMATION
Manufacturers
1. Producer: AFM Corporation, 17645 Juniper Path, Sutie 260, Lakeville, MN 55044.

Phone: (952) 892-0809.

2. Fabricator: Crowley Builders, Inc./E-Building Systems, 1201 Plumber Way, Suite 112,

Roseville, CA 95678. Phone: (916) 780-7986.

Materials
1. SIPs consisting of the following:

a. UL certified EPS core with Perform Guard treatment, minimum of 0.95 pcf (15.2
kg/m®) 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.

b. OSB 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.

c. Adhesives shall be in conformance with ICC ES AC05 — Acceptance Criteria for
Sandwich Panel Adhesives

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

(a) Registered with EPA.
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2.02.

2.03.

(b) Mold growth: 0 rating, tested to ASTM D3273 for 8 weeks at 77 degrees F and
100 percent relative humidity.
(c) 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
Fabrication
1. Sizes: SIPs shall be fabricated in accordance with approved Shop Drawings
2. Thermal Resistance, R-value
a. 41/2” (114 mm) thick SIP with R-value of 15 at 75°F (16 at 40°F)
b. 8 1/4” (210 mm) thick SIP with R-value of 29 at 75°F (32 at 40°F)
3. Fire Performance Rating: TBD

ACCESSORIES
Splines: OSB, block splines, or I-beam for use in joining SIPs shall be supplied by SIPs
manufacturer.

. 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)

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.
Dimensional Lumber: SPF, #2 or better, or engineered equivalent unless otherwise
required by structural drawings.

Vapor Barrier SIP Tape: 40 mil thick, butyl adhesive suitable for indoor use, min. 6 inch
wide for use on SIP joints as specified by designer. SIP Tape shall be supplied by the SIP
manufacturer.

SOURCE QUALITY CONTROL

Source Quality Assurance: Each SIP component required shall be supplied by SIP

manufacturer and shall be obtained from selected SIP manufacturer or its approved

supplier.

1. Each SIP shall be labeled indicating PFS Third Party certification.

2. Provide evidence of UL Third Party inspection and labeling of all insulation used in
manufacture of SIPs.

3. SIP manufacturer shall provide Lamination, R-Value and mold/mildew/termite
resistance warranty documents for building owner acceptance. Manufacturer standard
forms will be submitted.
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2.04.

A.
B. Substitutions should maintain thermal performance and dimensions provided in existing

4. Provide SIPs with Foam-Control EPS with Perform Guard for termite resistance.
Treatment shall be EPA registered with treatment efficacy substantiated by ICC ES
report.

5. Provide SIPs with FrameGuard treatment for mold, mildew, and termite resistance.
Treatment shall be EPA registered with treatment efficacy substantiated by
independent research.

6. Dimensional Tolerance - shall comply with values listed in the manufacturer’s Quality
Control Manual.

Source Quality: Obtain SIPs from a single manufacturer.

PRODUCT SUBSTITUTIONS
No substitutions permitted without fourteen day (14) prior approval.

SIPs plan.

PART 3 EXECUTION

3.01.

A

3.02.

3.03.

INSTALLERS

SIPs panels will be installed by a trained, qualified installer. A professional set crew and
crane operator with proper certifications for equipment will be contracted to assist with
lifting and setting panels.

EXAMINATION

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

Production Verification of Conditions: Verify quality of exterior sheathing and foam core

visually to ensure product is acceptable for installation. Verify that product was not

damaged visibly during shipping. Inspect adhesive bond between OSB and foam layers to
ensure structural continuity.

INSTALLATION

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™ (11 mm) to allow full bearing of OSB skins. Provide 1 1/2" (38 mm)
diameter access holes in plating to align with electrical wire chases in SIPs. Provide
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adequate bracing of SIPs during erection. Remove debris from plate area prior to SIP

placement.

SIP Fastening: Connect SIPs by nails or staples as shown on drawings. Screws of equal

strength may be substituted for nails and staples as specified by engineer. SIP sealant

must be used together with each fastening techniques. Where SIP Screw Fasteners are

used, provide a minimum of 1" (25.4 mm) 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.

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

roof and wall.

Vapor Retarders: Provide vapor retarders mandated by building code or climate

conditions.

Thermal Barriers: Interior surfaces of SIPs shall be finished with a minimum 15-minute

thermal barrier, such as 1/2" (13 mm) gypsum wallboard, nominal 1" (25 mm) wood

paneling, or other approved materials. Apply code approved thermal barriers according

to SIP manufacturer’s recommendations.

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.

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.

Protection: Protect installed product and finish surfaces from damage during

construction.

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

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

3.04. RELOCATION CONSIDERATIONS
A. Repair

1.

2.

Splines can be replaced with identical product should damage be incurred during
dismantling and reconstruction.

SIPs Tape and associated fasteners to attach panels will be replaced during every
deconstruction and reconstruction with identical products as specified by the
manufacturer.

Damages to the thermal barrier shall be repaired via use of a patching sheet of thermal
barrier sealed to the remainder of the thermal barrier using wood staples and SIPs tape.
Damage to the EPS core shall be repaired using spray can foam insulation and visually
inspected for continuity and to identify potential thermal bridges.
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B.

3.05.

3.06.

3.07.

A

Replacement

1. Should replacement be necessary, SIPs panels from R-Control only will be used.
Replacement panels should have the identical configuration.

2. Splines may be replaced during reconstruction and relocation to ensure thermal
continuity in the envelope. Replacement splines must comply with the design standards
and quality standards of the remainder of the SIPS panels.

SITE QUALITY CONTROL

Manufacturer’s Field Services: Upon Owner’s request, provide manufacturer’s field

service consisting of product use recommendations and periodic site visits for inspection

of product installation in accordance with manufacturer’s instructions.

1. Site Visits: Site superintendent, set crew superintendent, and project manager shall
review attachment of SIPs panels to foundation system for continuity and proper
connection. Visual inspection of connections between panels shall be completed by the
superintendent and project manager.

COMMISSIONING

A blower door test shall be used to test infiltration and air tightness of the envelope.
Infiltration shall not exceed 0.3 ACH.

ATTACHMENTS

SIPS Connection Manual, Testing Summary, Load Design Chart, and ICC-ES Evaluation
attached.

END OF SECTION
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SECTION 06 1500

WOOD DECKING
PART 1 GENERAL

1.01.

A

1.02.

1.03.

1.04.

A

SUMMARY

This section includes:

1. Wood Decking.

2. Attachments.

Related Sections:

1. Section 06 10 00 Rough Carpentry.

REFERENCES

. ASTM International (ASTM):

1. A153/A153M—Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

DELIVERY, STORAGE, AND HANDLING

Lumber shall be delivered to site when needed and stored in a dry, covered location
sheltered from the sun and not in contact with damp surfaces.

Provide air circulation within and from around stacks and under temporary covering.
Materials shall be protected from rain, sun, and other weather damage while stored on-site.
Store decking in a dry, well ventilated, location protected from exposure to sun and
moisture.

Waste material shall be diverted from landfill and disposed of at PSSI Collection Facility,
Bonair Siding, Stanford, CA.

WARRANTY
No warranty is provided on material or fabrication.

PART 2 PRODUCTS

2.01.

A

B.

PRODUCT INFORMATION

Manufacturers:

1. Lumber from local saw mill.

2. Reusable Lumber Company, P.O. Box 620327, Woodside, CA 94602. Phone: (650)
529-9122 or (650) 867-8970. Email: info@reusablelumber.com.

Materials:

1. Lumber:
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a. Joists: Seasoned, pressure treated No. 2 grade pine above ground MCA preservative
treated yellow pine decking. Kiln dry to 15 percent maximum moisture content for
38 mm deck to 19 percent maximum content.
b. Slats: Reclaimed Redwood. Treated, Finished, and Sealed. Lumber will be sourced
from one of the following locations:
(a) Habitat for Humanity, East Bay.
(b) Crossroads Lumber Co., North Fork, CA.
(c) Placemakers Incorporated, Redwood City, CA.
(d) The Reuse Network, San Leandro, CA.
2. Size: 2” x 8” DFL No. 1 pressure-treated joists; 1-1/2” x 5” slats for finish surface in
rear deck; 1-1/2” slats for finish surface in front deck.
3. Stain: To be selected by architect to complement exterior and interior finishes.

2.02. ACCESSORIES

A

O

2.03.

Fasteners:

1. Type: Flathead countersunk decking screws for use with pressure treated wood.
2. Material: Hot-dip galvanized steel, ASTM A153/A153M.

3. Length: To provide minimum %" penetration into framing joists.

Splines: Galvanized metal, as recommended by decking manufacturer.

Stain: As recommended by architect to match interior and exterior finishes.

PRODUCT SUBSTITUTIONS

Lumber from different saw mill is acceptable for joists. Slats must be sourced from
Reusable Lumber Company but can be sourced from any of their providers.

Stain substitute shall be accepted with mock-up verifying tone and color of substitute
matches original choice or is acceptable to architect.

PART 3 EXECUTION

3.01.

A

3.02.

® >

3.03.

INSTALLERS

Use an experienced installer/builder who has completed projects similar in material, design
and extent indicated for the project, whose work has resulted in installations of similar
products with a record of successful in-service performance.

EXAMINATION
Parallam beams shall be verified as level prior to installation of decking.
Subfloor joists shall be clean and prepared for installation prior to decking installation.

INSTALLATION
Frame edges of decking with 2” x 6” beams according to decking plan.
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@

® Mmoo

3.04.

3.05.

® >

Lay joists between frame edges and secure with wood screws, Simpson hangers (if
required) and splines.

Single and double spans: End joints shall be over support.

Cut, drill, and rout wood using carbide tipped blades and bits.

Cut ends square and true. Sand cut ends and edges where exposed.

Join butt ends with splines to ensure a tight square fit.

Reclaimed and re-milled redwood decking must be installed over a joist grid that is spaced
a maximum of 16" on center ("OC"). 12" spacing of joist in "sub deck" will add stability
to the deck surface area and reduce any flex in the wood when walking on it.

Deck boards should be spaced at least 1/4" apart and never less than 1/8". A 3/8"-1/2"
spacing gap is optimal. Tight spacing does not allow the deck to drip dry and breathe and
lends to build up of leaves and dirt. Adequate airflow around the deck keeps it dry and
aired out and avoids dry rot. Rot most commonly occurs when boards are placed too close
together trapping dirt and moisture. Property spacing is critical and will add years if not
decades to the useful life of the deck.

Place each decking board to span three or more joists.

Fasten each finish decking board to each support with two fasteners.

Drive screws through pilot hole and countersink. Pre-drill screw holes located closer than
¥ from edges. Two screws should be drilled per deck board per joist. Pilot holes should
be set a minimum of 1” to 1.5” in from the side.

If necessary, sand and stain to finish. Ensure level finish across decking and between
decking, metal plates at entryways, and interior finishes.

RELOCATION CONSIDERATIONS

Decking shall be disassembled and reassembled in panels. Boards spanning framing of two

adjacent panel sections shall be removed, marked, and shipped separately.

Reinstallation of decking boards shall utilize the same screw holes when possible. Any new

holes shall be pre-drilled and old holes filled and stained.

Repair:

1. Damage to decking shall be repaired via sanding and refinishing.

Replacement

1. Where necessary, deck boards may be replaced with identical or similar products from
a local sawmill and stain selected to best approximation of color.

SITE QUALITY CONTROL

Decking shall be kept dry and free from moisture after installation.

Leave ample time to adequately plan each step of the project. Proper planning and correct
knowledge will yield the best results possible. If you encounter an issue regarding the

installation, always consult with an installation professional.
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C.

Installation will require either architectural plans or on-site planning to determine the actual
method(s) of installation to meet local building codes. Such planning and details of all
projects are the responsibility of the customer or customers’ agent.

. Finish layer shall be checked for level and shall be leveled with metal entry plates and

interior finishes.
Boards should be tested for flexure under normal live loads.

COMMISSIONING

Exterior decks should be swept off regularly and at least once a month. No leaves, dirt or
pine needles should be allowed to accumulate.

If deck is in an area that receives lots of leaves, the deck board gaps should be cleaned
annually and more often in forested Areas.

In desert settings gap cleaning may be drastically reduced.

Leave the deck all-natural and allow the wood's inherent tannins and oils to protect the
wood. If in full sun the deck will grey in color as it ages. If in shade, it will darken as the
wood slowly oxidizes. Linseed oil, Australian tongue oil, bees wax, and other natural
preservative products can be used. Oils and/or wax tend to darken the wood when applied.
Oil should be re-applied bi-annually and more often in dry high solar exposure settings.
Deck must be clean and free of dust, dirt or leaves when preservative or stains are applied.
Do not paint the deck.

END OF SECTION
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SECTION 061713

LAMINATED VENEER LUMBER
PART 1 GENERAL

1.01.

A

1.02.

Q)

1.03.

o w >

1.04.

SUMMARY

This work includes the complete furnishings and installation of all Parallam® Parallel
Strand Lumber (PSL) as shown on the drawings herein specified and necessary to complete
the work.

Related Work:

1. Section 05 58 00: Formed Metal Fabrications.

2. Section 06 05 23: Wood, Plastic, and Composite Fastenings.

3. Section 06 10 00: Rough Carpentry.

4. Section 06 11 00: Wood Framing.

REFERENCES

These products shall be designed and manufactured to the standards set forth in the
International Code Council Evaluation Service (ICC-ES) Report Number ESR-138.
Materials shall comply with ICC ES ESR-1387.

ASTM D-2559 for Adhesives.

DELIVERY, STORAGE, AND HANDLING

Product shall be delivered to site when needed or ordered by project manager.

Parallam® PSL shall be protected from the sun and weather.

Storage on-site shall be facilitated in a dry location, and product shall be protected from
rain and moisture during storage on-site.

Product shall be stored between temperatures of 40 F and 120 F.

WARRANTY
Warranty shall be provided by the manufacturer.
1. Weyerhaeuser 30-year limited warranty provided against manufacturing defects.

PART 2 PRODUCTS

2.01.

A

B.

PRODUCT INFORMATION

Manufacturer:

1. Weyerhaeuser Cellulose Fibers BusinessCH 3E26P.0. Box 977733663 Weyerhaeuser
Way SouthFederal Way, WA 98003, USA.

Materials:

1. Parallel strand lumber 5-1/4 x 9-1/4”
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2.02.

2.03.

2.04.

2.05.

w >

a. Parallam PSL is manufactured from strands of a single wood species, or species
combinations that are oriented parallel to the length of the member and coated with
a phenol-formaldehyde adhesive.

b. The wood species or species combinations and adhesive used in the manufacture of
Parallam PSL are specified in the approved quality control manual and
manufacturing standard.

2. Glulam lumber: 3-1/8” x 12”
a. Western Species 28F-2.1 E SP.

ACCESSORIES

Adhesives:

1. Adhesives shall be of the waterproof type conforming to the requirements of ASTM
D-2559.

SOURCE QUALITY CONTROL

Fabrication:

1. Parallam® PSL shall be manufactured by iLevel® Trus Joist® in a plant listed in the
reports referred to above and under the supervision of an approved third-party
inspection agency. It shall be manufactured from strands of wood fiber in a continuous
process with all strands oriented to the length of the member and then fed into a press
in the desired lay-up pattern. All members are to be free of finger or scarf joints or
mechanical connections in full-length members.

2. Tolerances:

a. Finished Length (as specified): + 1/4".
b. Depth: + 1/16”.
c. Width: +1/16”.

3. ldentification:

a. Parallam®PSL shall be identified by a stamp indicating the product type and grade
and ICC-ES evaluation report number, manufacturer's name, plant number and the
independent inspection agency’s logo.

RELATED PRODUCTS
See Section 06 10 00: Rough Carpentry for additional specifications and installation
instructions.

PRODUCT SUBSTITUTIONS

Product substitutions shall not be allowed.

If a substitution is required, approval of a substitute product and associated hardware must
be made by the structural engineer and the construction manager.
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1. Such approval will require revised structural and architectural drawings and
calculations to validate use of substitute product under specified loading and
conditions.

PART 3 EXECUTION

3.01.

A

B.

3.02.

3.03.

O

INSTALLERS

Installation shall be managed only by trained installers. Union carpenters with appropriate
training are allowed as is unskilled labor after receiving proper training.

Any equipment operation associated with moving or placing the beams on site shall be
performed only by qualified operators and set crews.

EXAMINATION

Prior to installation of PSL beams, site grade shall be verified and level within tolerances
specified in project site plan.

Base isolators shall be placed and their locations verified prior to installation of PSL beams
on-site.

Beams shall be inspected for defects and for true cuts prior to installation.

INSTALLATION

It shall be erected and installed in accordance with the plans and any Weyerhaeuser
drawings and installation suggestions. Temporary construction loads that cause stresses
beyond design limits are not permitted. Safety bracing is to be provided by the installer to
keep the Parallam® PSL straight and plumb as required and to ensure adequate lateral
support for the individual Parallam®PSL members and the entire system until the sheathing
material is applied.

Beams shall be measured and drilled on-site for placement in isolator frames.

Place beams in isolator framework as specified by structural engineering and foundation
plans.

Beams shall be laid in Simpson® hangers welded onto isolator tops.

Bolts as specified by structural engineer shall be used to tie beams to isolator tops using
provided holes in Simpson hangers. If necessary, drilling of beams may be performed once
laid in hangers on isolators.

Bolts shall be tightened as specified by structural engineer.

Straps shall be placed on top of finished beam connections to isolators.

1. Holes for straps shall be drilled after placing beams in isolator hangers.

2. Wood screws as specified by structural engineer shall be used to attach straps to beams.
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3.04.

A

B.

3.05.

RELOCATION CONSIDERATIONS

Beams shall be remain secured to floors of modules and decking during transportation and

relocation.

Repair:

1. Holes may be re-drilled as needed for repair or reattachment of straps or hangers. No
other repairs will be allowed.

Replacement:

1. Replacement shall be deemed necessary if damage to the beams is determined by the
structural engineer to adversely impact the ability of the beams to maintain the specified
loads.

2. Replacement shall be only with identical products as specified by the structural
engineer and calculations from Weyerhaeuser, if requested.

SITE QUALITY CONTROL

Structural engineer shall verify installation of beams and placement of hangers, straps, and
bolts.

Beams shall be checked for level after installation using standard leveling or surveying
equipment.

Tolerances as specified by the civil engineer for grade shall be met.

Exposed beams after installation shall be protected from sun and weather until covered
with floor construction.

END OF SECTION
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SECTION 06 20 00

FINISH CARPENTRY
PART 1 GENERAL

1.01. SUMMARY
A. This section includes products and installation related to exposed finish wall paneling.
B. Related Sections:
1. Section 06 05 23: Wood, Plastic, and Composite Fastenings.
2. Section 06 10 00: Rough Carpentry.

1.02. REFERENCES
A. American Society for Testing and Materials:
1. ASTM D 1037: Standard Test Methods for Evaluating Properties of Wood-Base Fiber
and Particle Panel Materials.
2. ASTM E 84: Standard Test Method for Surface Burning Characteristics of Building
Materials.
3. ASTM D 4442: Standard Test Methods for Direct Moisture Content Measurement of
Wood and Wood-Base Materials.
4. ASTM E 1333: Standard Test Method for Determining Formaldehyde Concentrations
in Air Emission Rates from Wood Using a Large Chamber.
B. Forest Stewardship Council:
1. FSC-STD-01-001: FSC Principles and Criteria for Forest Stewardship.

1.03. QUALITY ASSURANCE
A. Wood delivered to site shall be stamped or accompanied by product certification sheet.

1.04. DELIVERY, STORAGE, AND HANDLING
A. Wood delivered to site shall be stored in a dry location with plentiful air circulation and
removed from wet or damp conditions.
B. Stacking is allowed provided that air circulation is accommodated and the products are
carefully laid so as not to damage the finish surface of the product.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Manufacturers:
1. Wood shall be procured from local wood finish manufacturer to architect’s
specifications.
2. Hardwood Plywood
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2.02.

2.04.

A

a. Plain sliced cut face veneer of architectural grade. Use lumber core with Type Il
bond.

b. 3/8” Thickness finish plywood for Mechanical Room.
Select veneers to provide slip match.

ACCESSORIES
Fasteners
1. Allowable fasteners include:
a. Exterior grade 1-1/2” screws.

SOURCE QUALITY CONTROL

Fabricate items rigid, plumb and square, as detailed, with tight, hairline joints. Sand work
smooth, set all nails and screws.

Fit shelves with hardwood edging.

Provide 10 mm thick solid matching wood strip on plywood edges exposed in final
assembly when plywood is 12 mm or thicker. Strips same width as plywood.

PRODUCT SUBSTITUTIONS
Substitute products from a variety of local manufacturers are allowed per architect’s
specifications.

PART 3 EXECUTION

3.01.

A

3.02.

3.03.

O

INSTALLERS
Installers shall be trained in basic tool use and carpentry. Competency shall be verified by
site superintendent, construction manager, and/or project manager.

EXAMINATION
Substrates shall be cleaned and the installation verified prior to application of finish
carpentry.

INSTALLATION

Scribe and cut as required to fit abutting walls, and surfaces, to fit properly into recesses
and to accommodate intersecting or penetrating objects.

Install door and window trim in single lengths without splicing.

Fit backs of baseboards and casing snugly to wall surfaces to eliminate cracks at junction
of base and casing with walls.

Set and secure materials and components in place, rigid, plumb and square, with tight,
hairline joints.

Form joints to conceal shrinkage.
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F. Set finishing nails to receive filler. Where screws are used to secure components

countersink screw in round cleanly cut hole and plug with wood plug to match material
being secured.

Butt and cope internal joints of baseboards to make snug, tight joint. Cut right angle joints
of mouldings and external corners of base with mitred joints.

. Provide heavy duty fixture attachments for wall mounted cabinets and shelving.

After installation, adjust operating hardware to ensure correct operation.

RELOCATION CONSIDERATIONS

Some pieces of finish carpentry may require removal and replacement during disassembly,

transportation, and reassembly. For these components, finish with wood screws as possible

or finish nails when otherwise required.

Repair:

1. Sanding and repair of finish carpentry may be effected as needed to maintain
architectural surface.

Replacement:

1. Replacement of finished carpentry elements is allowed with acceptable products as
defined by architect.

SITE QUALITY CONTROL
Finish product shall be protected from damage by additional works on-site.

. Works shall be checked for architectural surface, leveled, and plumbed as required.
. Superintendent and architect shall verify quality of work.

END OF SECTION
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SECTION 06 46 00

WOOD TRIM
PART 1 GENERAL

1.01. SUMMARY

A. Section Includes:
1. Wood trim.
2. Corner boards.
3. Window Sills.
4. Fire rated trim and fascia boards.

B. Related Sections:
1. Section 06 05 23: Wood, Plastic, and Composite Fastenings.
2. Section 06 10 00: Rough Carpentry.

1.02. REFERENCES
A. ASTM International (ASTM):
1. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building
Materials.

1.03. SUBMITTALS
A. Product samples shall be provided by the manufacturer.

1.04. DELIVERY, STORAGE, AND HANDLING
A. Protect trim from exposure to moisture and like conditions. Do not deliver trim until after
concrete, masonry, plaster, ceramic tile and similar wet work is completely cured and dried.
B. Store trim in a dry, warm, well-ventilated, weather-tight location out of the sun.
C. Itis preferable to move trim into spaces where it will be installed at least seven to ten days
before installation.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Manufacturers:
1. Reusable Lumber Company, P.O. Box 620327, Woodside, CA 94602. Phone: (650)
529-9122 or (650) 867-8970. Email: info@reusablelumber.com.
B. Materials:
a. Reclaimed, Re-milled Douglas Fir Trim. Treated, Finished, and Sealed. Lumber
will be sourced from one of the following locations:
(a) Habitat for Humanity, East Bay.
(b) Crossroads Lumber Co., North Fork, CA.
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2.02.

2.03.

(c) Placemakers Incorporated, Redwood City, CA.
(d) The Reuse Network, San Leandro, CA.
2. Reclaimed, Re-milled Redwood Plywood. Treated, Finished, and Sealed. Lumber will
be sourced from one of the following locations:
(a) Habitat for Humanity, East Bay.
(b) Crossroads Lumber Co., North Fork, CA.
(c) Placemakers Incorporated, Redwood City, CA.
(d) The Reuse Network, San Leandro, CA.
3. Stain: To be selected by architect to complement exterior and interior finishes.

ACCESSORIES
Fasteners: 2” or 2'4” finish fastening nails or equivalent finish-head #8 screws.

PRODUCT SUBSTITUTIONS
No substitutions shall be allowed. Other sources for reclaimed material shall be allowed
provided that they are sourced through Reusable Lumber Company.

PART 3 EXECUTION

3.01.

A

3.02.

3.03.

INSTALLERS

Use an experienced installer/builder who has completed projects similar in material, design
and extent indicated for the project, whose work has resulted in installations of similar
products with a record of successful in-service performance.

EXAMINATION

Subsurface shall be installed and verified as complete and level prior to installation of trim.
Where required, flashing and weather barriers shall be installed completely prior to
application of trim.

INSTALLATION
Do not install trim until it has adjusted to the relative humidity and temperature of the space
where it is to be installed.

. The trim should be hung with finish fastening nails 2" or 2.5" and all holes should be "pilot

drilled" and then nailed up. This helps avoid cracks during installation and over the useful
life of the product.

Surface must be flat and clear of obstructions so that trim seats properly and does not crack
when nailed up.

. Finish holes can be filled with wood putty (light in color) and touch sanded (lightly) when

dry.
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E.

3.04.

3.05.

C.

Reclaimed Douglas fir trim is very stable and should not move once installed. However it
is slightly more prone to cracking or splintering. Each trim piece must be examined for
cracks and splinters before and after installation as a precaution.

The manufacturer recommends a light linseed oil finish or natural beeswax finish. New
wax and/or oil can be re-applied annually or more often in dryer climates.

RELOCATION CONSIDERATIONS

Repair:

1. Minor cracks in material may be patched with wood putty and lightly sanded to level.

Replacement:

1. Components with greater damage shall be replaced. Nails shall be fully removed and
the piece replaced and renailed.

SITE QUALITY CONTROL

Leave ample time to adequately plan each step of the project. Proper planning and correct
knowledge will yield the best results possible. If you encounter an issue regarding the
installation, always consult with an installation professional.

Installation will require either architectural plans or on-site planning to determine the actual
method(s) of installation to meet local building codes. Such planning and details of all
projects are the responsibility of the customer or customers’ agent.

Trim should be clean of any dust when applying wax stains, oils, paint or varnish finishes.

END OF SECTION
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DivISION 07

SECTION 72000

THERMAL PROTECTION
PART 1 GENERAL

1.01. SUMMARY
A. Section Includes:
1. Phase-Change Material (PCM) Paneling to regulate the temperature of an interior space
by absorbing heat from warm convective flows on the panel face and releasing it to
cold convective flows at a later time.

1.02. REFERENCES

BS EN 12667-2001.
ASTM D56.

EN 11925-2.
BS476-7.

Cow>»

1.03. SUBMITTALS
A. Manufacturer should provide samples to the team to inform the design. These should be
full size panels out of which mock-ups will be created.

1.04. QUALITY ASSURANCE

A. Manufacturer Qualifications: Manufacturer with a minimum of ten years experience
manufacturing products in this section shall provide all products listed.

B. Installer Qualifications: Products listed in this section shall be installed by a single
organization with at least five years experience successfully installing insulation on
projects of similar type and scope as specified in this section.

D. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and
application workmanship.

1. Finish areas designated by Architect.
2. Do not proceed with remaining work until workmanship is approved by Architect.
3. Refinish mock-up area as required to produce acceptable work.

1.05. DELIVERY, STORAGE, AND HANDLING
A. Deliver and store products in manufacturer's unopened packaging bearing the brand name
and manufacturer's identification until ready for installation.
B. Storage: Store materials in dry locations with adequate ventilation, free from water, and in
such a manner to permit easy access for inspection and handling.
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C. Handling: Handle materials to avoid damage.

D. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
1. Manufacturers:
DuPont de Nemours, Rue General Patton, L-2984 Luxembourg. Phone: 00352 3666
5885. E-mail: energain@lux.dupont.com.
B. Materials:
1. DuPont Energain Energy-Saving Thermal Mass Systems
a. The panel is a fine mixture of ethylene based polymer (40%) designed by DuPont
and paraffin wax (60%) laminated on both sides with a 100 micrometer aluminum
sheet. The edges are closed with a 75 micrometer aluminum tape.

2.02. SOURCE QUALITY CONTROL
A. Ensure panels are intact with no punctures or breaks in the skin layer when received.

2.03. PRODUCT SUBSTITUTIONS
A. No substitutions will be allowed for this product.

PART 3 EXECUTION

3.01. INSTALLERS
A. Qualified carpenters or other installers will be permitted to construct this material.
Qualification will be at the discretion of the Construction Manager, Health and Safety
Office, and/or Project Manager.

3.02. EXAMINATION
A. Substrate should be fully installed, clean, and level prior to application of the PCM Panels.

3.03. INSTALLATION
A. Install according to manufacturer specifications.

3.04. ATTACHMENTS
A. Manufacturer’s data sheet and MSDS are attached.

END OF SECTION
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SECTION 072500

WEATHER BARRIERS
PART 1 GENERAL

1.01.

A

1.02.

1.03.

o w >

1.04.

SUMMARY

This section includes:

1. Fortifiber 60 Minute Building Paper.

W.R. Grace Ice and Water Shield.

W.R. Grace Vycor Flashing Tape.

Fortifiber Sealant.

Weather barrier membrane: DuPont™ Tyvek® HomeWrap®.
Seam Tape: DuPont™ Tyvek® Tape.

ok wn

REFERENCES

ASTM International:

ASTM C920; Standard Specification for Elastomeric Joint Sealants.

ASTM C1193; Standard Guide for Use of Joint Sealants.

ASTM D882; Test Method for Tensile Properties of Thin Plastic Sheeting.

ASTM D1117; Standard Guide for Evaluating Non-woven Fabrics.

ASTM E84; Test Method for Surface Burning Characteristics of Building Materials.
ASTM E96; Test Method for Water Vapor Transmission of Materials.

ASTM E1677; Specification for Air Retarder Material or System for Framed Building
Walls.

8. ASTM E2178; Test Method for Air Permeance of Building Materials.

AATCC — American Association of Textile Chemists and Colorists:

1. Test Method 127 Water Resistance: Hydrostatic Pressure Test.

TAPPI:

1. Test Method T-410; Grams of Paper and Paperboard (Weight per Unit Area).

2. Test Method T-460; Air Resistance (Gurley Hill Method).

Nooabkohde

SUBMITTALS

Product Data: Submit manufacturer current technical literature for each component.
Samples: Weather Barrier membrane, minimum 8-1/2 inches by 11 inch.

Quiality Assurance Submittals

1. Manufacturer Instructions: Provide manufacturer’s written installation instructions.

QUALITY ASSURANCE
Qualifications:
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Installer shall have experience with installation of similar weather barrier assemblies
under similar conditions.

Installation shall be in accordance with manufacturer’s installation guidelines and
recommendations.

Source Limitations: Provide weather barrier and accessory materials produced by
single manufacturer.

1.05. DELIVERY, STORAGE, AND HANDLING
A. Deliver weather barrier materials and components in manufacturer’s original, unopened,
undamaged containers with identification labels intact.
B. Store weather barrier materials as recommended by system manufacturer.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Manufacturer

1.

Fortifiber Building Systems Group. 300 Industrial Drive, Fernley, NV 89408. Phone:
(800) 773-4777. Email: buildingproducts@fortifiber.com

W.R. Grace and Co. 6001 Broken Sound Parkway, NW, Suite 600, Boca Raton, FL
33487. Phone: (800) 974-2363.

SDP Inc. 410-130 Bridgeland Ave., Toronto, Ontario, Canada. M6A 174. Phone: (866)
747-4035.

DuPont; 4417 Lancaster Pike, Chestnut Run Plaza 728, Wilmington, DE 19805; 1-
800-44-TYVEK (8-9835); http://www.construction.tyvek.com.

B. Materials

1.

Vapor Permeable Weather-Resistive Barriers: Two-ply asphalt saturated kraft Grade

D breather type sheathing paper.

a. Types:
(a) Professional: Fortifiber® / Two-Ply Super Jumbo Tex® 60 Minute

b. Reference Standard; Federal Specification UU-B-790a, Type 1, Grade D, Style 2.

c. Moisture Vapor Transmission: 35 grams minimum; ASTM E 96.

d. Water Resistance: 150 minutes (professional), ASTM D 779

Grace Ice and Water Shield

a. Self-Adhered, Self-sealing underlayment membrane.

Palisade Synthetic Underlayment

a. Self-adhered, self-sealing underlayment membrane.

DuPont Tyvek HomeWrap.

a. Basis of Design: spunbonded polyolefin, non-woven, non-perforated, weather
barrier is based upon DuPont™ Tyvek® HomeWrap® and related assembly

components.
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2.02.

2.03.

b. Performance Characteristics:

(a) Air Penetration: <.004 cfm/ft?> at 1.57 psf, when tested in accordance with
ASTM E2178. Type | per ASTM E1677.

(b) Water Vapor Transmission: 56 perms, when tested in accordance with ASTM
E96-05, Method A.

(c) Water Penetration Resistance: 250 cm when tested in accordance with AATCC
Test Method 127.

(d) Basis Weight: 1.8 oz/yd?, when tested in accordance with TAPPI Test Method
T-410.

(e) Air Resistance: 1200 seconds, when tested in accordance with TAPPI Test
Method T-460.

(F) Air Resistance: 1200 seconds, when tested in accordance with TAPPI Test
Method T-460

(9) Tensile Strength: 30/30 Ibs/in., when tested in accordance with ASTM D882.

(h) Tear Resistance: 8/6 Ibs, when tested in accordance with ASTM D1117.

(i) Surface Burning Characteristics: Class A, when tested in accordance with
ASTM E84. Flame Spread: 15, Smoke Developed: 15.

ACCESSORIES

Fasteners:

1. %" T50 staples shall be used.

Sealants:

1. Provide sealants that comply with ASTM C 920, elastomeric polymer sealant to
maintain watertight conditions.

2. Products:

Flashing:

1. W.R. Grace Vycor: flexible membrane flashing materials for window openings and
penetrations.

Seam Tape: 3 inch wide, DuPont™ Tyvek® Tape as distributed by DuPont Building

Innovations.

Fasteners:

1. DuPont™ Tyvek® Wrap Caps, as distributed by DuPont: #4 nails with large 1-inch
plastic cap fasteners, or 1-inch plastic cap staples with leg length sufficient to achieve
a minimum penetration of 5/8-inch into the wood stud.

PRODUCT SUBSTITUTIONS
No product substitutions shall be allowed except with the permission of the construction
manager.
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PART 3 EXECUTION

3.01.

A

3.02.

3.03.

INSTALLERS
Product shall be installed by a qualified installer.

EXAMINATION

Verify substrate and surface conditions are in accordance with weather barrier
manufacturer recommended tolerances prior to installation of weather barrier and
accessories.

INSTALLATION

Install weather barrier over exterior face of exterior wall substrate in accordance with

manufacturer recommendations.

Start weather barrier installation at a building corner, leaving 6-12 inches of weather barrier

extended beyond corner to overlap.

Install weather barrier in a horizontal manner starting at the lower portion of the wall

surface. Maintain weather barrier plumb and level.

Extend bottom roll edge over sill plate interface 2” to 3” minimum.

Subsequent layers shall overlap lower layers a minimum of 3 inches horizontally in a

shingling manner.

Window and Door Openings: Extend weather barrier completely over openings.

Weather Barrier Attachment:

1. Attach weather barrier to studs through exterior sheathing. Secure using weather barrier
manufacturer recommended fasteners, spaced 12 -18 inches vertically on center along
stud line, and 24 inch on center, maximum horizontally.

. Apply 4 inch by 7 inch piece of W.R. Grace Vycor or weather barrier manufacturer

approved alternate to weather barrier membrane prior to the installation cladding anchors.

Seaming:

1. Seal seams of weather barrier with seam tape at all vertical and horizontal overlapping
seams.

2. Seal any tears or cuts as recommended by weather barrier manufacturer.

Opening Preparation:

1. Cut weather barrier in an “L-cut” pattern. A modified L-cut is also acceptable.
a. Cut weather barrier horizontally along the bottom and top of the window opening.
b. From the top center of the window opening, cut weather barrier vertically down to

the sill.

c. Fold side and bottom weather barrier flaps into window opening and fasten.
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3.04.

3.05.

A

3.06.

A

2.

Cut a head flap at 45-degree angle in the weather barrier membrane at window head to
expose 8 inches of sheathing. Temporarily secure weather barrier membrane flap away
from sheathing with tape.

Flashing:

1. Cut 9-inch wide W.R. Grace Vycor a minimum of 12 inches longer than width of sill
rough opening. Apply primer as recommended by the manufacturer.

2. Cover horizontal sill by aligning flashing edge with inside edge of sill. Adhere to rough
opening across sill and up jambs a minimum of 6 inches. Secure flashing tightly into
corners by working in along the sill before adhering up the jambs.

3. Fan flashing on bottom corners onto face of wall. Firmly press in place. Mechanically

Sk

fasten fanned edges.

On exterior, apply continuous bead of sealant to wall or backside of window mounting
flange across jambs and head. Do not apply sealant across sill.

Install window according to manufacturer’s instructions.

Tape head flap in accordance with manufacturer recommendations.

On interior, install backer rod in joint between frame of window and flashed rough
framing. Apply sealant around entire window to create air seal. Apply sealant in
accordance with sealant manufacturer’s instructions and ASTM C1193.

RELOCATION CONSIDERATIONS
Repair

1.

Apply a new layer of weather barrier over any tear or damaged area in the barrier.
Overlap lower layer by 6-12 inches and flash around the seam.

SITE QUALITY CONTROL

Protect installed weather barrier from damage.

ATTACHMENTS

MSDS for Fortifiber 60 Minute Building Paper, Data Sheet for Ice and Water Shield, Data
Sheet for Vycor, Data Sheet for Palisades Underlayment.

END OF SECTION
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SECTION 074100

PREFORMED METAL WALL AND ROOF PANELS
PART 1 GENERAL

1.01.

A

1.02.

1.03.

1.04.

B.

C.

SUMMARY

This section covers the pre-finished, pre-fabricated Architectural metal wall panel system.
All metal trim, accessories, fasteners, insulation and sealants indicated on the drawings as
part of this section.

REFERENCES

Related sections:

1. 07 92 00 Joint Sealants

2. 06 12 00 Structural Insulated Panels

QUALITY ASSURANCE

Panel system installer shall be experienced with the installation of metal wall and roof
systems on projects with similar scope and complexity, and acceptable to panel
manufacturer.

Panels shall be factory-produced only. No portable, installer-owned or installer-rented
machines will be permitted.

ASTM B209 Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
-.032 or .040 and Aluminum

DELIVERY, STORAGE, AND HANDLING

Deliver components, sheets, metal wall panels and other manufactured items so as not to
be damaged or deformed. Package metal wall panels for protection during transportation
and handling.

Unload, store and erect metal wall panels in a manner to prevent bending, warping, twisting
and surface damage.

Stack metal wall panels on platforms or pallets, covered with suitable WARRANTY

PART 2 PRODUCTS

2.01.

A

B.

PRODUCT INFORMATION

Manufacturers

1. Sheffield Metals International, 5467 Evergreen Parkway, Sheffield Village, OH 44054.
Telephone: (440) 934-8500. Fax: (440) 934-8506. Web: www.coolrmetal.com.

2. Wildcat Metals. 890 Faulstich Ct., San Jose, CA 95112. Phone: (408) 217-1595. Email:
Contact@WildcatMetals.com.

Panel Design
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1.

General: Provide factory-formed metal wall panels designed for wall, soffit and fascia
applications where a flush or flat appearance is desired. Around interlock leg and
concealed fastening system act to improve the flush appearance while providing
additional strength.

Panels to be produced (specifier to choose) smooth, with one pencil rib, with two pencil
ribs. Specifier note: Factory standard is smooth unless specified.

Forming: Use continuous end rolling method. No end laps on panels. No portable
rollforming machines will be permitted on this project, no installerowned or installer-
rented machines will be permitted.

C. Materials

1.

Preformed metal panels shall be fabricated of (specifier to choose).032”, or .040” thick
3105-H14 aluminum.
Finish shall be Kynar 500 or Hylar 5000 Fluorocarbon coating with a top side film
thickness of 0.70 to 0.90 mil over a 0.25 to 0.3 mil prime coat to provide a total dry
film thickness of 0.95 to 1.25 mil, to meet AAMA 2605 or 621. Bottom side shall be
coated with a primer with a dry film thickness of 0.25 mil. Finish shall conform to all
tests for adhesions, flexibility and longevity as specified by Kynar 500 or Hylar 5000
finish supplier.
If Strippable coating to be applied on the pre-finished panels to the top side to protect
the finish during fabrication, shipping and handling, film shall be removed before
installation.
Trim: Trim shall be fabricated of the same material and finish to match the profile, and
will be press broken in lengths of 10 to 12 feet. Trim shall be formed only by the
manufacturer of their approved dealer. Trim to be erected in overlapped condition. Use
lap strips only as indicated on drawings. Miter conditions shall be factory welded
material to match the sheeting.
Accessories/Fasteners: Fasteners shall be of type, material, size, corrosion resistance,
holding power and other properties required to fasten miscellaneous framing members
to substrates. Accessories and their fasteners shall be capable of resisting the specified
design wind uplift forces and shall allow for thermal movement of the wall panel
system. Exposed fasteners shall not restrict free movement of the roof panel system
resulting from thermal forces, except at designed points of roof panel fixity
Underlayment
a. On all surfaces to be covered with metal wall panels, furnish and install a 40 mil
weather barrier required as outlined by metal panel manufacturer. Membrane to be
a minimum of 40 mil thickness, smooth, non-granular.
Sealants
a. Provide two-part polysulfide class B non-sag type for vertical and horizontal joints

or
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2.02.

b. One part polysulfide not containing pitch or phenolic extenders or
Exterior grade silicone sealant recommended by roofing manufacturer or

d. One part non-sag, gun grade exterior type polyurethane recommended by the
roofing manufacturer.

ACCESSORIES

A. Fasteners

1. Secure units to supports
2. Place fasteners as indicated in manufacturer’s standards.

PART 3 EXECUTION

3.01.

©

3.02.

A

INSTALLATION

Compliance: Comply with manufacturer’s product data, recommendations and installation
instructions for substrate verification, preparation requirements and installation.

Panels shall be installed plumb and true in a proper alignment and in relation to the
structural framing. The erector must have at least five years successful experience with
similar applications.

Install metal panels, fasteners, trim and related sealants in accordance with approved shop
drawings and as may be required for a weather-tight installation.

Provide uniform, neat seams.

Fasteners: Conceal fasteners where possible in exposed work. Cover and seal fasteners and
anchors for watertight and leakproof installation.

Remove all strippable coating and provide a dry-wipe down cleaning of the panels as they
are erected.

RELOCATION CONSIDERATIONS
Repair or replace damaged metal panels and trim to the satisfaction of the homeowner.

END OF SECTION
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SECTION 07 46 23

RECLAIMED WOOD SIDING
PART 1 GENERAL

1.01.

A

1.02.

1.03.

w

mmoo

1.04.

SUMMARY

Section Includes:

1. Requirements for installation of reclaimed wood siding.

2. Related Sections:
a. Section 06 05 23: Wood, Plastic, and Composite Fastenings.
b. Section 06 10 00: Rough Carpentry.
c. Section 06 12 00: Structural Insulated Panels.

REFERENCES

American Society for Testing and Materials International, (ASTM).

1. ASTM D5115-97, Standard Guide for Small-Scale Environmental Chamber
Determinations of Organic Emissions from Indoor Materials/Products.

Forest Stewardship Council.

DELIVERY, STORAGE, AND HANDLING

Product shall be delivered in manufacturer’s packaging and with appropriate labeling to
certify source and product information.

Material shall be stored under normal temperature and humidity conditions and protected
from sun, rain, and other adverse weather conditions prior to installation.

Store siding in a dry, warm, well-ventilated, weather-tight location out of the sun.
Reclaimed redwood siding is delicate and can crack or split easily if not handled carefully.
Remove from site and dispose of packaging materials at appropriate recycling facilities.
Divert unused wood materials from landfill to PSSI Collection Site, Bonair Siding,
Stanford, CA, or comparable facility in Irvine, CA.

Divert unused caulking material from landfill to hazardous material collections site at PSSI,
Bonair Siding, Stanford, CA, or comparable facility in Irvine, CA.

Do not dispose of unused caulking materials into the sewer systems, into lakes, streams,
onto ground or in locations where it will pose health or environmental hazard.

WARRANTY
Manufacturer shall warrant the product for a specified number of years under normal
application and wear.
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PART 2 PRODUCTS

2.01.

A

B.

PRODUCT INFORMATION

Manufacturers:

1. Reusable Lumber Company, P.O. Box 620327, Woodside, CA 94602. Phone: (650)
529-9122 or (650) 867-8970. Email: info@reusablelumber.com.

Materials:

1. Reclaimed, remilled, clear heart, old growth tongue in groove redwood siding. Lumber
will be sourced from one of the following locations:
a. Habitat for Humanity, East Bay.
b. Crossroads Lumber Co., North Fork, CA.
c. Placemakers Incorporated, Redwood City, CA.
d. The Reuse Network, San Leandro, CA.

2. Size: '5” thick paneling in 6 widths and 8 lengths.

3. Stain: To be selected by architect to complement exterior and interior finishes.

2.02. ACCESSORIES

2.03.

A. Fasteners: 3” finish head screws, exterior grade.
B.
C. Paint: Touch-up stain if required as approved by manufacturer.

Sealants: color-matched, if possible, and approved by manufacturer.

PRODUCT SUBSTITUTIONS

Substitutions of individual planks shall not be allowed. Product must be continuous in
manufacture and appearance throughout project.

Substitutions for entire project siding shall require the approval of the architect and project
manager.

PART 3 EXECUTION

3.01.

A

3.02.

INSTALLERS

Use an experienced installer/builder who has completed projects similar in material, design
and extent indicated for the project, whose work has resulted in installations of similar
products with a record of successful in-service performance.

EXAMINATION
Substrate shall be prepared and verified that prior installations and conditions are
completed before installation of siding.

. Weatherproofing, flashing, and blocking must be installed and approved prior to

installation of siding.
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C.

3.03.

3.04.

The surface that will receive the siding must be covered with a construction paper, tar
paper, or vapor/ moisture barrier. The wall surface must be flat and smooth with no
obstructions that might impair a proper installation.

Product shall be inspected prior to installation to ensure no damage has been incurred in
transportation or during on-site storage.

INSTALLATION

The siding is milled to be fastened to the walls horizontally, with the lap hanging down
over the ship. The material should be installed from the bottom tier (base of wall) up to the
top of the wall.

All nail or screw holes should be "pilot drilled" prior to fastening to avoid cracks and
splitting.

Siding should be fastened to the interior wall studs or equivalent. There should be two
fasteners per wall stud (two per 16" spacing). Fasteners should be set to sit flush with
exterior face or slightly below (no more than 1/16" depth). Fastened siding should rest flat
on the wall with all boards interlocking smooth and easy. Never force the wood siding to
seat, or drive it into position.

It is not recommended to paint redwood. Natural oils, and or non-toxic stains perform better
than paint. Old growth redwood has high levels of natural tannins that give the wood
longevity. Untreated the wood breathes and ages gracefully over time.

Once fastened to the wall the material can last hundreds of years if hung properly on a well-
built structure. Old Growth redwood has inherent fire retardant, water resistant, and insect
repellant qualities.

Install sill flashings, metal starter strips, inside corner flashings, edgings and flashings over
openings.

Fasten recycled wood siding in straight, aligned lengths to blocking at 24 inches on-center
maximum, using nails or screws at each fixing location. Siding joints to be covered with
color-matched moulding and trim.

. Buitt joints on blocking and nail or screw to allow a 0.25 inch joint. Leave space between

siding and window and door trim, caulk with sealant as per manufacturer’s installation
instructions.

Begin siding at bottom of walls and proceed to top, lapping panels as specified in
architectural design.

RELOCATION CONSIDERATIONS

Siding panels abutting or covering module connections shall be fixed in place using wood
screws for easy disassembly and reassembly for transportation and reconstruction.

1. Siding not abutting or affecting module connections shall not be removed during

reinstallations.
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B.

3.05.

w >

Repair:

1. Repair of damaged finishes shall involve sanding and reapplying manufacturer
approved stain.

Replacement:

1. Siding panels shall be replaced if necessary with a product from the same manufacturer.

SITE QUALITY CONTROL

Work surface shall be kept clean during installation.

Leave ample time to adequately plan each step of the project. Proper planning and correct
knowledge will yield the best results possible. If you encounter an issue regarding the
installation, always consult with an installation professional.

Installation will require either architectural plans or on-site planning to determine the actual
method(s) of installation to meet local building codes. Such planning and details of all
projects are the responsibility of the customer or customers’ agent.

Siding shall be protected during transportation using plastic wrap or other comparable
coverings.

Installation and finishing shall be inspected and approved by construction manager or site
superintendent.

Upon completion of installation, remove surplus materials, rubbish, tools, and equipment
barriers.

END OF SECTION

Project Manual



STANFORD UNIVERSITY
Sta rt . h ome http://www.solardecathlon.stanford.edu

SECTIONO75419

THERMOPLASTIC MEMBRANE ROOFING
PART 1 GENERAL

1.01.

A

1.02.

1.03.

SUMMARY
This section includes complete feltback adhered Sika Sarnafil roofing system including
membrane, flashings, and other components.

REFERENCES

The Applicator shall submit evidence that the proposed roof system meets the requirements
of the local building code and has been tested and approved or listed by the following test
organizations. These requirements are minimum standards and no roofing work shall
commence without written documentation of the system's compliance, as required in the
"Submittals” section of this specification.

System shall be designed to meet a minimum wind design requirements of the most recent
version of ASCE 7.

Factory Mutual Research Corporation (FM) - Norwood, MA

1. Class 1-60 (required for most situations)

2. Class 1-75 (for increased wind exposure)

3. Class 1-90 (for high wind exposure)

Underwriters Laboratories, Inc. - Northbrook, IL

1. Class A assembly

2. Class B assembly

3. Class C assembly

QUALITY ASSURANCE

This roofing system shall be applied only by a Roofing Applicator authorized by Sika
Sarnafil prior to bid (Sika Sarnafil "Applicator").

Upon completion of the installation and the delivery to Sika Sarnafil by the Applicator of
certification that all work has been done in strict accordance with the contract specifications
and Sika Sarnafil's requirements, a Sika Sarnafil Technical Service Representative will
review the installed roof system wherever a System Warranty has been specified.

There shall be no deviation made from the Project Specification or the approved shop
drawings without prior written approval by the Owner, the Owner's Representative and
Sika Sarnafil.

. All work pertaining to the installation of Sarnafil membrane and flashings shall only be

completed by Applicator personnel trained and authorized by Sika Sarnafil in those
procedures.
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1.04.

Roofing membrane manufacturer must have a demonstrated performance history of
producing PVC roof membranes no less, in duration of years, than the warranty duration
specified.

Product to be manufactured by membrane supplier and not private labeled.

Manufacturer to have a minimum of five years experience recycling their membranes at
the end of their service life back into new membrane products. Provide a minimum of five
reference projects.

DELIVERY, STORAGE, AND HANDLING

Sika Sarnafil materials may be installed under certain adverse weather conditions but only
after consultation with Sika Sarnafil, as installation time and system integrity may be
affected.

Only as much of the new roofing as can be made weathertight each day, including all
flashing and detail work, shall be installed. All seams shall be heat welded before leaving
the job site that day.

All work shall be scheduled and executed without exposing the interior building areas to
the effects of inclement weather. The existing building and its contents shall be protected
against all risks.

All surfaces to receive new insulation, membrane or flashings shall be dry. Should surface
moisture occur, the Applicator shall provide the necessary equipment to dry the surface
prior to application.

All new and temporary construction, including equipment and accessories, shall be secured
in such a manner as to preclude wind blow-off and subsequent roof or equipment damage.
Uninterrupted waterstops shall be installed at the end of each day's work and shall be
completely removed before proceeding with the next day's work. Waterstops shall not emit
dangerous or unsafe fumes and shall not remain in contact with the finished roof as the
installation progresses. Contaminated membrane shall be replaced at no cost to the Owner.
The Applicator is cautioned that certain Sarnafil membranes are incompatible with asphalt,
coal tar, heavy oils, roofing cements, creosote and some preservative materials. Such
materials shall not remain in contact with Sarnafil membranes. The Applicator shall
consult Sika Sarnafil regarding compatibility, precautions and recommendations.

. Arrange work sequence to avoid use of newly constructed roofing as a walking surface or

for equipment movement and storage. Where such access is absolutely required, the
Applicator shall provide all necessary protection and barriers to segregate the work area
and to prevent damage to adjacent areas. A substantial protection layer consisting of
plywood over Sarnafelt or plywood over insulation board shall be provided for all new and
existing roof areas that receive rooftop traffic during construction.

Prior to and during application, all dirt, debris and dust shall be removed from surfaces
either by vacuuming, sweeping, blowing with compressed air or similar methods.
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J. The Applicator shall follow all safety regulations as required by OSHA and any other
applicable authority having jurisdiction.

K. All roofing, insulation, flashings and metal work removed during construction shall be
immediately taken off site to a legal dumping area authorized to receive such materials.
Hazardous materials, such as materials containing asbestos, are to be removed and disposed
of in strict accordance with applicable City, State and Federal requirements.

L. All new roofing waste material (i.e., scrap roof membrane, empty cans of adhesive) shall
be immediately removed from the site by the Applicator and properly transported to a legal
dumping area authorized to receive such material.

M. The Applicator shall take precautions that storage and application of materials and
equipment does not overload the roof deck or building structure.

N. Installation of a Sarnafil membrane over coal tar pitch or a resaturated roof requires special
consideration to protect the Sarnafil membrane from volatile fumes and materials. Consult
Sika Sarnafil for precautions prior to bid.

O. Flammable adhesives and deck primers shall not be stored and not be used in the vicinity
of open flames, sparks and excessive heat.

P. All rooftop contamination that is anticipated or that is occurring shall be reported to Sika
Sarnafil to determine the corrective steps to be taken.

Q. The Applicator shall verify that all roof drain lines are functioning correctly (not clogged
or blocked) before starting work. Applicator shall report any such blockages in writing
(letter copy to Sika Sarnafil) to the Owner's Representative for corrective action prior to
the installation of the Sika Sarnafil roof system.

R. Applicator shall immediately stop work if any unusual or concealed condition is discovered
and shall immediately notify Owner of such condition in writing for correction at the
Owner's expense (letter copy to Sika Sarnafil).

S. Site cleanup, including both interior and exterior building areas that have been affected by
construction, shall be completed to the Owner's satisfaction.

T. All landscaped areas damaged by construction activities shall be repaired at no cost to the
Owner.

U. The Applicator shall conduct fastener pullout tests in accordance with the latest version of
the SPRI/ANSI Fastener Pullout Standard to verify condition of the deck/substrate and to
confirm expected pullout values.

V. The Sarnafil membrane shall not be installed under the following conditions without
consulting Sika Sarnafil’s Technical Dept. for precautionary steps:

1. The roof assembly permits interior air to pressurize the membrane underside.

2. Any exterior wall has 10 percent or more of the surface area comprised of opening
doors or windows.

3. The wall/deck intersection permits air entry into the wall flashing area.
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W. Precautions shall be taken when using Sarnacol adhesives at or near rooftop vents or air
intakes. Adhesive odors could enter the building. Coordinate the operation of vents and
air intakes in such a manner as to avoid the intake of adhesive odor while ventilating the
building. Keep lids on unused cans at all times.

X. Protective wear shall be worn when using solvents or adhesives or as required by job
conditions.

Y. Sarnafil membranes are slippery when wet or covered with snow, frost, or ice. Working
on surfaces under these conditions is hazardous. Appropriate safety measures must be
implemented prior to working on such surfaces. Always follow OSHA and other relevant
fall protection standards when working on roofs.

1.05. WARRANTY
A. Sika Sarnafil Membrane Warranty
1. Upon successful completion of the work to Sika Sarnafil's satisfaction and receipt of
final payment, the Sika Sarnafil Membrane Warranty shall be issued.
B. Sika Sarnafil System Warranty (only products purchased from Sika Sarnafil are covered
under System Warranty)
1. Upon successful completion of the work to Sika Sarnafil's satisfaction and receipt of
final payment, the Sika Sarnafil System Warranty shall be issued.
C. Applicator/Roofing Contractor Warranty
1. Applicator shall supply Owner with a separate workmanship warranty. In the event
any work related to roofing, flashing, or metal is found to be within the Applicator
warranty term, defective or otherwise not in accordance with Contract Documents, the
Applicator shall repair that defect at no cost to the Owner. Applicator's warranty
obligation shall run directly to Owner, and a copy shall be sent to Sika Sarnafil.
D. Owner Responsibility
1. Owner shall notify both Sika Sarnafil and the Applicator of any leaks as they occur
during the time period when both warranties are in effect.

PART 2 PRODUCTS

2.01. PRODUCT INFORMATION
A. Manufacturers
1. Sika. 6590 Dain Way, Cypress, CA 90630. Phone: (714) 898-9355.
B. Materials
1. Sarnafil G410 thermoplastic membrane with fiberglass reinforcement, lacquer coating,
and a factory applied 9 oz. felt backing.
a. Color: EnergySmart White, initial solar reflectance of 0.83, emittance of 0.90, and
solar reflective index (SRI) of 104 (ENERGY STAR listed).
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2.02.

ACCESSORIES

G410 Flashing Membrane

1. A fiberglass reinforced membrane adhered to approved substrates using Sarnacol
adhesive. G410 comes in 8” and 12” widths and is 60 mil (1.5 mm) thick. Consult
Product Data Sheets for adhesive options and additional information.

Sarnastack Universal

1. A 60 mil (1.5 mm) thick prefabricated stack/pipe boot injection molded. Consult
Product Data Sheet for additional information.

Sarnacorners - Outside

1. A 60 mil (1.5 mm) thick prefabricated outside corner injection molded. Consult
Product Data Sheet for additional information.

DensDeck Prime

1. Employs enhanced fiberglass mats front and back that are bonded to a high density
gypsum core. DensDeck Prime is provided in 4 ft. x 4 ft. (1.2 m x 1.2 m) or 4 x 8 ft
(1.2 x 2.4 m) board sizes and in thicknesses of 1/4, 1/2 and 5/8 inch (6, 13 and 16 mm).
Consult Product Data Sheet for additional information.

Sarnacol 2170 VVC Adhesive:

1. A solvent-based, VOC compliant, reactivating adhesive used to attach the membrane
to the substrate. Consult Product Data Sheets for additional information.

Fasteners

1. All fasteners, anchors, nails, straps, bars, etc. shall be post-galvanized steel, aluminum
or stainless steel. Mixing metal types and methods of contact shall be assembled in
such a manner as to avoid galvanic corrosion. Fasteners for attachment of metal to
masonry shall be expansion type fasteners with stainless steel pins. All concrete
fasteners and anchors shall have a minimum embedment of 1-1/4 inch (32 mm) and
shall be approved for such use by the fastener manufacturer. All miscellaneous wood
fasteners and anchors used for flashings shall have a minimum embedment of 1 inch
(25 mm) and shall be approved for such use by the fastener manufacturer.

2.03. PRODUCT SUBSTITUTIONS
A. Substitution shall be made only by the Project Manager or Construction Manager and shall

only be made for comparable materials.

PART 3 EXECUTION

3.01.

INSTALLERS

A. Installers should be general contractors with experience installing thermoplastic roofing.

3.02.

EXAMINATION
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3.03.

A dry, clean and smooth substrate shall be prepared to receive the Sarnafil Adhered roof
system.

The Applicator shall inspect the substrate for defects such as excessive surface roughness,
contamination, structural inadequacy, or any other condition that will adversely affect the
quality of work.

The substrate shall be clean, smooth, dry, free of flaws, sharp edges, loose and foreign
material, oil and grease. Roofing shall not start until all defects have been corrected.

. All roof surfaces shall be free of water, ice and snow.

Sarnafil shall be applied over compatible and accepted substrates only.

INSTALLATION

New Construction

1. The roof deck shall be minimum 1-1/2 inch (38 mm) thick lumber or 15/32 inch (12
mm) thick plywood. Deck shall be installed according to local code requirements.
Contact Sika Sarnafil Technical for fastening patterns and methods.

. Sarnafil

1. The surface of the insulation or substrate shall be inspected prior to installation of the
Sarnafil roof membrane. The substrate shall be clean, dry, free from debris and smooth
with no surface roughness or contamination. Broken, delaminated, wet or damaged
insulation boards shall be removed and replaced.

2. Sarnacol 2170/ 2170 VC Adhesive:

3. Over the properly installed and prepared substrate surface, adhesive shall be applied
using solvent-resistant 3/4 inch (19 mm) nap paint rollers. The adhesive shall be
applied to the substrate at a rate according to Sika Sarnafil requirements. No adhesive
is applied to the back of the G410 feltback membrane. The adhesive shall be applied
in smooth, even coats with no gaps, globs, puddles or similar inconsistencies. Only an
area which can be completely covered in the same day’s operations shall be coated with
adhesive. The first layer of adhesive shall be allowed to dry completely prior to
installing a second layer of adhesive and the membrane.

4. The G410 feltback roof membrane is unrolled immediately into a second layer of wet
adhesive. Adjacent to that first installed roll of membrane, another second layer of wet
adhesive is applied and the second roll of membrane is immediately unrolled into it,
overlapping the first roll by 3 inches (75 mm). This process is repeated throughout the
roof area. Immediately after application into adhesive, the bonded sheet shall be
pressed firmly in place with a minimum 100 Ib (45 kg) steel, membrane roller, by
rolling in two directions.

5. Do not allow the second application of adhesive to dry at all!

6. Weld G410 coverstrips at all G410 feltback seams that do not have a factory selvage

edge.
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7. Notes:

8. The Applicator shall count the amount of pails of adhesive used per area per day to
verify conformance to the specified adhesive rate.

9. No adhesive shall be applied in seam areas. All membrane shall be applied in the same
manner.

C. Sarnafil

1. Over the properly installed and prepared substrate, Sarnacol 2121 adhesive shall be
poured out of the pail and spread using notched 1/4 x 1/4 x 1/4 inch (6 X 6 X 6 mm)
rubber squeegees. The adhesive shall be applied at a rate according to Sika Sarnafil
requirements. No adhesive is applied to the back of the G410 feltback membrane. Do
not allow adhesive to skin-over or surface-dry prior to installation of G410 feltback
membrane.

2. Immediately unroll G410 feltback roof membrane carefully into wet adhesive.
Adjacent rolls overlap previous rolls by 3 inches (75 mm). This process is repeated
throughout the roof area. The membrane is then immediately broomed into place with
a medium bristle push broom to work out any air bubbles. Push the broom down the
center of the sheet followed by brooming out from the center on both sides.
Immediately after brooming, roll the membrane in two directions with a minimum 100
Ib (45 kg), steel, membrane roller. Clean any adhesive residue on the seams while still
wet and before welding. If the adhesive dries in the seam it will require a solvent to
clean it.

3. Weld G410 coverstrips at all G410 feltback seams that do not have a factory selvage
edge

3.04. RELOCATION CONSIDERATIONS
A. Repair
a. Some areas may be peeled back or removed for transportation. These should be
replaced with the same fastener schedule. Joints shall be sealed using heat guns and
sealant.

3.05. SITE QUALITY CONTROL

Scheduling of installation shall allow for proper curing times for adhesive.

Project manager and construction manager shall inspect layers of installation prior to

progression to following layer.

C. Dust control measures shall be used to prevent impingement of foreign materials on coal
tar and sheathing layers during installation and curing.

® >

3.06. COMMISSIONING
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A. The layers shall be visually inspected by the project manager, construction manager, and
installation team for continuity and water tightness prior to placement of final layer.

3.07. ATTACHMENTS
A. Product Data Sheet and MSDS are included.

END OF SECTION
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SECTION 076113

STANDING SEAM SHEET METAL ROOFING
PART 1 GENERAL

1.01.

A.
B. Related Sections:
1.
2.

1.02.

SUMMARY
Section Includes: Field-formed field-assembled concealed fastener metal roofing system.

Section 06 12 00: Structural Insulated Panels.
Section 07 62 00: Sheet Metal Flashing and Trim.

Design Requirements; design roof system to withstand:

1. Live and dead loads in accordance with Building Code.
2. Minimum wind pressures in accordance with ASCE 7 tested in accordance with ASTM
E1592.
3. Movement caused by an ambient temperature range of 120 degrees F and a surface
temperature range of 160 degrees F.
4. Performance Requirements
a. Air Infiltration: Not more than 0.5 ft3 per minute at a static pressure of 1.57 psf
when tested in accordance with ASTM E283/ASTM E1680
b. Water Infiltration: No water leakage when tested in accordance with ASTM
E331/ASTM E646 with a water spray of 5 gal/hr ft2 at a static pressure of 15 psf
c. Wind Uplift:
(a) As tested to AST E1592
(b) Class 90, when tested in accordance with UL 580, and listed in the UL “Roofing
Materials and Systems Directory”
REFERENCES

American Society of Civil Engineers (ASCE) 7 - Minimum Design Loads for Buildings
and Other Structures.
ASTM International (ASTM):

1.

B

ASTM A 755: Standard Specification for Steel Sheet, Metallic Coated by the Hot-Dip
Process and Pre-painted by the Coil-Coating Process for Exterior Exposed Building
Products.

ASTM A 792: Standard Specification for Steel Sheet, 55 percent Aluminum-Zinc
Alloy- Coated by the Hot-Dip Process.

ASTM C 920: Standard Specification for Elastomeric Joint Sealants.

ASTM C 1311: Standard Specification for Solvent Release Sealants.

ASTM D 226: Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
24,

25.

26.

ASTM D 1970: Standard Specification for Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam
Protection.

ASTM E 1680: Standard Test Method for Rate of Air Leakage Through Exterior Metal
Roof Panel Systems.

ASTM E1646: Standard Test Method for Water Penetration of Exterior Metal Roof
Panel Systems by Uniform Static Air Pressure Difference,

ASTM D 523: Standard Test Method for Specular Gloss

ASTM D 3363: Standard Test Method for Film Hardness by Pencil Test

ASTM D 4145: Standard Test Method for Coating Flexibility of pre-painted Sheet.
ASTM D 3359: Standard Test Methods for Measuring Adhesion by Tape Test.
ASTM D 2794: Standard Test Method for Resistance of Organic Coatings to the Effects
of Rapid Deformation (Impact).

ASTM D 2244: Standard Practice for Calculation of Color Tolerances and Color
Differences from Instrumentally Measured Color Coordinates.

ASTM D 4214: Standard Test Methods for Evaluating the Degree of Chalking of
Exterior Paint Films.

ASTM E 84: Standard Test Method for Surface Burning Characteristics of Building
Materials.

ASTM D 870: Standard Practice for Testing Water Resistance of Coatings Using Water
Immersion.

ASTM D 3361: Standard Practice for Unfiltered Open-Flame Carbon-Arc Exposures
of Paint and Related Coatings.

ASTM D 968, Method A: Standard Test Methods for Abrasion Resistance of Organic
Coatings by Falling Abrasive.

ASTM D 4212: Standard Test Method for Viscosity by Dip-Type Viscosity Cups.
ASTM D 1475: Standard Test Method For Density of Liquid Coatings, Inks, and
Related Products.

ASTM D 2697: Standard Test Method for Volume Nonvolatile Matter in Clear or
Pigmented Coatings.

ASTM D 2369: Standard Test Method for Volatile Content of Coatings.

ASTM D 3960: Standard Practice for Determining Volatile Organic Compound (VOC)
Content of Paints and Related Coatings.

ASTM D 3278: Standard Test Methods for Flash Point of Liquids by Small Scale
Closed-Cup Apparatus.

ASTM D 5402: Standard Practice for Assessing the Solvent Resistance of Organic
Coatings Using Solvent Rubs.

C. Underwriters Laboratories (UL):

1.

UL 90 Wind Uplift Classification.
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1.03.

1.04.

1.05.

w >

1.06.

A.
B.

UL 580 - Tests for Uplift Resistance of Roof Assemblies.

UL 1897 — Uplift Tests for Roof Covering Systems.

UL 2218 - Impact Resistance of Prepared Roof Covering Materials.
Class A fire Assembly.

ok 0N

SUBMITTALS

Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.

2. Storage and handling requirements and recommendations.

Installation Details: Details shall include edge conditions, panel profiles, trim and flashings
and other accessories.

Paint Finish Warranty: Project information sheet and warranty applications shall be
completed and submitted by installer prior to delivery of the warranty.

. Selection Samples: For each finish product specified, two complete sets of color chips

representing manufacturer's full range of available colors and patterns.
Verification Samples: For each finish product specified, two samples, minimum size 6
inches (150 mm) square, representing actual product, color, and patterns.

QUALITY ASSURANCE

Installer Qualifications: Installer's responsibilities shall include fabricating and installing
metal roof panel assemblies and providing professional engineering services necessary to
assume engineering responsibility.

Pre-Installation Conference: Conduct conference at Project site or at specified location with
the Architect and Contractor.

DELIVERY, STORAGE, AND HANDLING

Store products in manufacturer's unopened packaging until ready for installation.

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

WARRANTY
Paint Finish Warranty: 35 Year Limited COOLR Paint Warranty.
Weathertight Warranty, Standard Warranty Program: 20 year Weathertight Warranty.

PART 2 PRODUCTS

2.01.

A

PRODUCT INFORMATION

Manufacturers

1. Sheffield Metals International, 5467 Evergreen Parkway, Sheffield Village, OH 44054.
Telephone: (440) 934-8500. Fax: (440) 934-8506. Web: www.coolrmetal.com.
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B.

2.02.

A

2.03.

2.04.

w >

Materials
1. Standing Seam Metal Roof Panels:

a. Product: SMI 1.75” SnapLock Standing Seam metal roofing system as
manufactured by Sheffield Metals International or SMI Authorized MFG.
Minimum Slope: 2/12
Profile: SnapLock joint, 24 gauge, 0.023 min inch (0.61 mm) nominal thick.
Concealed Finish: White or light-colored polyester backer finish.

Panel Coverage: 18 inches (457 mm).

Panel Height: 1.75 inch (44 mm).

Uplift Rating: UL 580, UL 1897.

Water Penetration: ASTM E 1646.

Air Infiltration: ASTM E 1680

Impact Resistance: UL 2218.

Fire Resistance: UL Class A Fire Rating.

Clip: Fixed, corrosion resistant, 18 gauge (1.214 mm) UL 90 Class approved clips
designed to withstand negative-load requirements.

m. Flashings: Provide flashings fabricated of same metal as metal roof panels.
n. Color: Silver Metallic for Roof, Charcoal Grey for Awnings

—xRT T SQ@ e oo0oT

ACCESSORIES

Underlayment:

1. Self-Adhering, Polypropylene-Faced Sheet: ASTM D1970, 25 mils thick minimum,
consisting of slip- top surface with release-paper backing.
a. Palisades Roofing Underlayment.

Substrate Deck:

1. 15/32” or greater plywood, wood plank, or equivalent.

Accessories:

1. Paint Pen: Field touchup for minor scratches on trim and panels.

SOURCE QUALITY CONTROL

Sheet Metal Accessories: Fabricate flashing and trim to comply with recommendations in
Sheffield Metals International Details or SMACNA's "Architectural Sheet Metal Manual™
that apply to the design, dimensions, metal, and other characteristics of item indicated.

PRODUCT SUBSTITUTIONS

No substitutions permitted without fourteen day (14) prior approval

Substitutions should maintain humidity, waterproofing, reflectivity, emissivity, and
thermal performance and dimensions provided in existing roof plan.
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PART 3 EXECUTION

3.01.

A

3.02.

3.03.

INSTALLERS

Standing Seam Metal Roof will be installed by a trained, qualified installer as approved by
the manufacturer or with requisite certification and experience in standing seam roof
installation.

EXAMINATION

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 OSB surface of SIPS underlayment, seams between panels, and
connection between roof panels and wall panels/finsihes and other conditions which
affect installation of standing seam metal roof. Any adverse conditions shall be reported
in writing. Do not proceed with installation until adverse conditions are corrected.

2. Do not begin installation until substrates have been properly prepared.

Production Verification of Conditions: Verify quality of underlayment, bonding materials,

and sheet metal visually to ensure product is acceptable for installation. Verify that product

was not damaged visibly during shipping. Inspect for any errors or discontinuities in roof
materials during bending and installation.

INSTALLATION
Preparation
1. Deck Attachment:
a. In accordance with applicable Building Code, or follow SMI Engineering Report
for specifications for deck attachment.
b. Re-roofing, where the deck is less than minimum provide additional attachment per
SMI Engineering Report.
2. Substrate: Install solid wood substrate of 15/32 inch thick minimum roof decking or
sheathing on entire roof surface.
3. Install flashings and other sheet metal to comply with requirements specified in Section
"Sheet Metal Flashing and Trim."
Installation of Underlayment
1. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle
free, on roof sheathing under metal roof panels. Comply with temperature restrictions
of underlayment, refer to manufacturer for installation; use primer rather than nails for
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installing underlayment at low temperatures. Apply at locations indicated on Drawings,
in shingle fashion to shed water, with end laps of not less than 6 inches (152 mm)
staggered 24 inches (610 mm) between courses. Overlap side edges not less than 3-1/2
inches (90 mm). Extend underlayment past eave approximately 1-1/2 inches (38 mm)
to cover substrate.

C. Installation of Roofing

1.

Provide components required for a complete metal roof panel assembly including trim,

copings, fascia, corner units, flashings, sealants, gaskets, fillers and similar items.

Match material and finish of metal roof panels, unless otherwise indicated.

a. Flashing: Provide flashing at eaves and ridges, fabricated of same metal as metal
roof panels.

General: Provide metal roof panels of full length from eave to ridge. Anchor metal roof

panels and other components of the work securely in place, with provisions for thermal

and structural movement.

a. Field cutting of metal roof panels by torch, plasma cutter or saw blade is not
permitted.

b. Mechanically fasten ridge end of metal roof panels and allow eave end free
movement due to thermal expansion and contraction.

c. Provide metal Z closures at high-side eave, rake edges, rake walls and each side of
ridge and hip caps.

d. Lap metal flashing over metal roof panels to allow moisture to run over and off the
material.

Fasteners:

a. Roof Panels: Use #10 by 1 inch (25 mm) pancake head fastener per SMI
Engineering Report.

Metal Protection: Where dissimilar metals will contact each other or corrosive

substrates, protect against galvanic action by painting contact surfaces with bituminous

coating, by applying rubberized-asphalt underlayment to each contact surface, or by

other permanent separation as recommended by metal roof panel manufacturer.

Fasteners used shall be Stainless Steel.

Mechanical Seamed Metal Roof Panels: Fasten metal roof panels to solid substrate with

concealed clips at maximum spacing o.c., two fasteners per clip, or per UL 580

specification or engineer recommendation based on project location and wind load

requirements.

a. Clip Spacing: 24 inches (406 mm).

b. Install clips to deck with two #10 by 1 inch (25 mm) pancake head fasteners.

c. Snap female side of panel over clip and male side interlocking panels.

Metal Soffit Panel: Provide metal soffit panels full width of soffits. Install panels

perpendicular to support framing.
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a. Flash and seal panels with weather closures where metal soffit panels meet walls
and at perimeter of all openings.

D. Accessories

3.04.

w >

3.05.

1. General: Install accessories with positive anchorage to building and weathertight
mounting and provide for thermal expansion. Coordinate installation with flashings and
other components.

a. Install components required for a complete metal roof panel assembly including
trim, copings, seam covers, flashings, sealants, gaskets, fillers and similar items.

b. Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide
concealed fasteners where possible, and set units true to line and level as indicated.
Install work with laps, joints, and seams that will be permanently watertight and
weather resistant.

c. Provide elbows at base of downspouts to direct water away from building.

d. Tie downspouts to underground drainage system indicated.

RELOCATION CONSIDERATIONS

Roof shall remain installed during relocation.

Repair

1. Repair of the roof shall be done by trained, qualified installers or members of the project
team identified early and trained to repair the roof. Repairs shall be executed only when
they do not compromise the integrity of the roof system with respect to humidity,
thermal and solar properties, waterproofing, or other requirements as stated in these
specifications.

2. The extent of repair of the underlayment and roof system shall be determined by the
construction manager and project manager.

Replacement

1. Replacement of roof sections or the entire roof shall be performed only by trained,
qualified installers in accordance with the installation procedures laid out in this
manual.

SITE QUALITY CONTROL
Installation on-site shall be done under dry conditions with minimal impacts from dust and
additional site works.

. The project manager and construction manager shall inspect visually underlayment before

installation of metal roof.
The sheet metal roofing shall be visually inspected before installation of final finish.
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3.06.

w >

3.07.

A

Seams shall be visually inspected by the project manager and construction manager for
continuity.

Remove temporary protective coverings and strippable films if applicable, if any, as metal
roof panels are installed, unless otherwise indicated in manufacturer's written installation
instructions. On completion of metal roof panel installation, clean finished surfaces as
recommended by metal roof panel manufacturer. Maintain in a clean condition during
construction.

To prevent rust staining, remove any fillings caused by drilling or cutting immediately from
finished surfaces.

COMMISSIONING

Roof shall be tested for waterproofing using 150 psi water spray test

Emissivity and reflectivity of roof shall be tested and performance verified by team prior
to operation and handoff of the home.

ATTACHMENTS
Manufacturer’s Cut Sheet and UL Certifications attached.

END OF SECTION
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SECTION 076200

SHEET METAL FLASHING AND TRIM
PART 1 GENERAL

1.01.

A.
B. Related Sections:

1.02.

1.03.

w >

1.04.

A

B.

SUMMARY
Section includes flashings and counter-flashings and other fabricated sheet metal items.

1. 07 25 00: Weather Barriers
2. 07 65 26: Self-Adhering Sheet Flashing

REFERENCES

. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized)

or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
ASTM AT755/A755M - Standard Specification for Steel Sheet, Metallic Coated by the Hot
Dip Process.

SUBMITTALS
Manufacturer shall provide a sample to the designer prior to installation in the home.
A mock-up with the installed product shall be created prior to installation.

DELIVERY, STORAGE, AND HANDLING

Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. Slope
metal sheets to ensure drainage.

Prevent contact with materials causing discoloration or staining.

PART 2 PRODUCTS

2.01.

A

2.02.

Cow>»

PRODUCT INFORMATION

Manufacturer:

1. W.A. Call Manufacturing Company. 1710 Rogers Ave., San Jose, CA 95112. Phone:
(408) 436-1450.

Materials

1. Galvanized Steel: ASTM A653/A653M; structural steel sheet, G90 zinc coating; 24
gauge thick steel.

ACCESSORIES

Fasteners: Same material and finish as flashing metal.

Underlayment: Self-adhering modified bitumen waterproofing membrane.
Slip Sheet: Rosin sized building paper.

Sealant: Type sealant specified in Section 07 90 00.
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E.

2.03.

A

Plastic Cement: ASTM D4586, Type I.

PRODUCT SUBSTITUTIONS
Substitutions shall be allowed pursuant to local availability of materials.

PART 3 EXECUTION

3.01.

A

3.02.

3.03.

O

3.04.

w >

3.05.

A

INSTALLERS

Product shall be installed by qualified personnel only. Qualification shall be determined by
prior experience or discretion of the Project Manager and Construction Manager based on
the completion of a mock-up.

EXAMINATION
Substrate shall be clean and dry, and SIPS and sheathing fully installed prior to installation
of flashing and trim.

INSTALLATION

Secure flashings in place using concealed fasteners. Use exposed fasteners only where
permitted.

Apply plastic cement compound between metal flashings and felt flashings.

Fit flashings tight in place. Make corners square, surfaces true and straight in planes, and
lines accurate to profiles.

RELOCATION CONSIDERATIONS

Product shall remain installed during relocation.

