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01_ INTRODUCTION

DEAR FRIEND,

THE U.S. DEPARTMENT OF ENERGY'S SOLAR DECATHLON CHALLENGES UNIVERSITIES TO
CREATE SOLAR POWERED HOUSES THAT ARE COST-EFFECTIVE, ENERGY-EFFICIENT AND AT-
TRACTIVE. IT IS ONE OF THE MOST PREEMINENT AND EXCLUSIVE INTERNATIONAL DESIGN
COMPETITIONS IN THE WORLD HOSTED AT THE GREAT PARK IN IRVINE, CA.

TEAMING UP FOR THEIR FIRST U.S. DEPARTMENT OF ENERGY SOLAR DECATHLON, STUDENTS
FROM THE UNIVERSITY OF CALIFORNIA, IRVINE, CHAPMAN UNIVERSITY, IRVINE VALLEY COL-
LEGE, AND SADDLEBACK COLLEGE ARE BUILDING CASA DEL SOL; A SOLAR-POWERED, ZERO
NET ENERGY, AND MULTIGENERATIONAL HOME IDEAL FOR SOUTHERN CALIFORNIA. COM-
PRISED OF A RESEARCH INSTITUTION, A PRIVATE UNIVERSITY, AND TWO COMMUNITY COL-
LEGES, TEAM ORANGE COUNTY INCORPORATES A BROAD RANGE OF PERSPECTIVES AND ED-
UCATIONAL BACKGROUNDS WITH WIDESPREAD ACADEMIC AND PROFESSIONAL SUPPORT
ACROSS ORANGE COUNTY.

CASA DEL SOL'S USE OF COST-EFFECTIVE, CLEAN TECHNOLOGY WILL SERVE AS A CATALYST
FOR THE FUTURE OF THE ORANGE COUNTY HOUSING INDUSTRY. BUT IN ORDER FOR US TO
SUCCEED, WE NEED YOUR SUPPORT. YOU WILL HAVE MULTIPLE OPPORTUNITIES FOR EN-
GAGEMENT WITH THE NEXT GENERATION OF INNOVATORS WHO ARE MAKING A SUSTAIN-
ABLE FUTURE FEEL LIKE HOME.

THROUGHOUT THE COURSE OF THE SOLAR DECATHLON COMPETITION:

- 70K ATTENDED IN 2013; 100K+ EXPECTED IN 2015.

+ PUBLIC RECOGNITION: WEBSITE, CONSTRUCTION SITE AT IVC (JEFFREY AND IRVINE),
T-SHIRTS, COMPETITION SITE, AND DOCUMENTARY.

- FORM PERSONAL RELATIONSHIPS WITH TEAM OC STUDENTS; 100+ LEADERS OF NEXT GEN-
ERATION CLEANTECH SPANNING FOUR OC CAMPUSES.

- PUBLICITY, ON A GLOBAL SCALE, TO BE GENERATED BY OUR COMMUNITY EFFORT.

AS YOU KNOW, THE GIFT OF YOUR TIME GOES WELL BEYOND OUR IMMEDIATE ARCHITECTUR-
AL DESIGN CRITIQUE. YOUR SUPPORT HELPS TO RETAIN STUDENTS WITHIN STEM EDUCA-
TION RELATED FIELDS, AND PREPARE THE NEXT GENERATION OF LEADERS WITHIN
CLEAN-TECH. FOR MORE INFORMATION ON TEAM OC, PLEASE SEE: TEAMOC2015.COM. THANK
YOU FOR YOUR TIME AND WE LOOK FORWARD TO WORKING WITH YOU.

CASAESOL

Team Orange County

ALEX MCDONALD
TEAM ORANGE COUNTY PROJECT MANAGER
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4 Petal Design

Team Orange County is not only the home team in this year’s competition, but also the only team in
Southern California. Comprised of a hundred students across four schools, Team OC is the largest
team the Solar Decathlon has ever seen. We engage a public research institution (UC Irvine), a pri-
vate school (Chapman), and two community colleges (IVC and Saddleback). Inspired by the Califor-
nia state flower, the golden poppy, our home - Casa Del Sol - embraces four petal design

principals:

Passive Solar embraces the sun and prevailing winds

Disruptive Innovation pushes the limits of energy and design

SoCal Market Appeal inspires indoor/outdoor, multigenerational living
Drought Resilience landscape that beautifies as it sustains

HwnNhpP

Passive Solar

The California State flower opens and closes as it adjusts to the light of the sun, a method emulated
by Casa Del Sol in order to promote the indoor-outdoor California lifestyle. Pivot panels connect our
outdoor living room to our surrounding neighborhood, and accordion kitchen windows open to a
spacious deck for outdoor dining. As we are in the northern hemisphere, the sun hangs in the south-
ern sky. To protect residents from the sun and moderate solar heat gain, southern shading elements
have been placed over windows and living spaces as seen in the tensile structure above. Unshel-
tered windows on the western side of our home open to cool, prevailing ocean winds. Automated
windows serve to naturally ventilate living spaces. A brise soleil is built up on the eastern side to pro-
tect occupants against warm, violent Santa Ana winds, which often strike in October; we shall see
the brise soleil on the other side of the detached studio.

Disruptive Innovation

Team Orange County’s Casa Del Sol is an innovative, solar powered, net zero energy building. Smart
grid ready, our home utilizes a bidirectional inverter to make use of both AC grid power, and DC
power generated from solar panels. Our innovative inverter is able to directly use DC power from so-
lar panels to charge our electric vehicle. A sub wet-bulb evaporative chiller and heat pump both
chill water that runs in our home’s ceilings to provide air conditioning. To increase efficiency, the heat
pump rejects its waste heat into our hot water tank. Additionally, the heat pump can provide ducted
heating and cooling when needed. Solar thermal collectors not only heat our hot water, but also
help to provide heat for our dryer. Appropriate building materials have been selected to promote
good indoor air quality, low carbon footprints, and environmental sustainability-all of which is pro-
duced within socially just manufacturing facilities. PEX piping has been used over that of PVC to pro-
mote use of cleaner building materials.

SoCal Market Appeal

Team Orange County — Project Manual Published 8/17/2015
U.S. D.O.E. Solar Decathlon 2015 Page -5
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A contemporary take on Southern California’s historic modern architecture, our home meets the
growing needs of multigenerational households. The incorporation of the studio serves to address life-
style changes as we look to house elderly parents, children returning home, to be used as an office,
guesthouse, or acts as a possible rental. Despite our country’s slowing population birth rate, the urban
population of Southern California is expected to continue to grow. Our studio responds to the need
for increased housing stock by promoting multigenerational living and neighborhood walkability
while still preserving residential character. In addition to meeting multigenerational demands, Casa
Del Sol is also competitively priced with Orange County’s real estate market.

Drought Resilience

Like the poppy, Casa Del Sol is drought resistant. This notion of water resilience is more relevant than
ever as Southern California faces increasingly dry conditions. In SoCal residential housing, landscap-
ing uses the most water. To mitigate this demand, Casa Del Sol recycles its wastewater and uses rain-
water catchment to water a garden filled with drought resistant plantings. The back porch is host to
an edible garden that complements the outdoor dining experience.

Team Orange County’s home addresses ecological concerns, and helps meet the need for afforda-
ble housing in Southern California. Our modern design makes a sustainable future feel like home.

Team Orange County — Project Manual Published 8/17/2015
U.S. D.O.E. Solar Decathlon 2015 Page -6
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02_Summary of Changes

[08/17/15] Revision

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

Architecture

Updated solar design layout and stanchions. Additional detailing was added for breezeway and ramps. Roof pen-
etration diagram added. Framing scope diagram updated. Parapets added to exterior canopy. Downspouts and
scuppers now shown, which connect to the rainwater catchment system. Exterior bathtubs removed and con-
verted to surf showers with grey water catchment.

Landscape Architecture

Total number of planters was reduced to include only those on the South side of the house. 36” big box tree was
removed from plant list. Vertical garden was expanded to 32 feet as well as redesigned to use hydro-organic
growing rather than traditional hydroponics. Vertical garden construction documents were updated to show
mounting details.

Mechanical Systems

HVAC system was further optimized. Our SWEC will be used for our main source of cooling instead of water-to-

water heat pump. The water-to-water heat pump is now used as a back up and booster for heating and cooling.
Fire sprinkler system was updated. Solar thermal panels on roof are now shown (left out of previous mechanical
model), and tilted for higher efficiency.

Electrical Systems

The PV panels made by SunPower were replaced by different panels made by LG due to sponsorship considera-
tions. Solar panels were previously flat and now have a 5-10 degree tilt. A few lights moved. Some exterior lights
were removed. Lighting plan was updated. The plan to add a high-voltage DC output to the PPS inverter was
abandoned. The DRI-10 inverter now uses only the 4 ports shown in its manual, with the DC output used as a
CHAdeMO car charger.

Team Orange County — Project Manual Published 8/17/2015
U.S. D.O.E. Solar Decathlon 2015 Page -8
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Structural

Structural plans were updated to reflect additional steel frame requirements from sub-contractor Design Space
who fabricated modular steel foundation and frames. Structural calculations were updated to reflect changes,
and additional calculations were included for carport.

Operations

Water truck delivery sequence was added for thermal mass to be used in radiant system.

[02/12/15] Revision
The Project Manual has been updated from the previous issue. Revisions include:

Architecture
We updated floor plan and elevations to improve passive solar design.

Mechanical Systems

The Mitsubishi Mini Split system was replaced with a centralized HVAC system, utilizing ducts and radiant ceiling
for distribution of heating and cooling.

Electrical Systems

The AC-DC car charger was removed. Vehicle charging is now performed by our PPS demand-response inverter
via the CHAdeMO protocol.

The PV panels made by Stion were replaced by different panels made by SunPower due to sponsorship consider-
ations.

[10/07/14] Revision
The Project Manual has been updated from the previous issue. Revisions include:

Architecture
We updated floor plan and elevations to improve passive solar design.

Mechanical Systems

Due to lack of availability of a properly sized residential absorption chiller, we replaced it with an electrical heat
pump. The Mitsubishi Mini Split system allows ductless distribution of refrigerant to multiple indoor units which
can be controlled independently.

Team Orange County — Project Manual Published 8/17/2015
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Adaptive Behavior System

Recent research suggests that adaptive behavior systems are less efficient in reducing energy consumption than
automated energy management systems. Hence we decided to optimize our control systems based on automa-
tion, weather data and smart scheduling.

Team Orange County — Project Manual Published 8/17/2015
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CHECKLIST

SECTION Il: GENRAL RULES 04_ SITE OPERATION 08_ ENERGY
01_ AUTHORITY 05_ THE SOLAR ENVELOPE 09. LIQUIDS

02_ ADMINISTRATION 06_ THE HOUSE 10_THE EVENT

03_ PARTICIPATION 07_ VEGETATION 11 CONTEST WEEK




03_Rules Compliance List

Rule 4-2

Rule 4-2
Rule 4-3

Rule 4-4

Rule 4-5

Rule 4-6

Rule 4-6

Rule 4-7

Rule 4-7

Rule 5-2

Rule 5-2

Rule 6-1

Rule 6-2

Rule 6-2

Rule 6-3

Team Orange County — Project Manual

Construction Equipment

Construction Equipment
Ground Penetration

Impact within the Solar En-
velope

Generators

Spill Containment

Spill Containment

Lot Conditions

Lot Conditions

Solar Envelope Dimensions

Solar Envelope Dimensions

Structural Design Approval

Finished Square Footage

Finished Square Footage

Entrance and Exit Routes

U.S. D.O.E. Solar Decathlon 2015

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

Specifications for heavy machinery

Drawing(s) showing the locations and depths of all
ground penetrations on the competition site
Drawing(s) showing the location, contact area, and
bearing pressure of every component resting directly
within the solar envelope

Specifications for generators (including sound rating)

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

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

Calculations showing that the structural design re-
mains compliant even if 18 in. (45.7 cm) of vertical el-
evation change exists

Drawing(s) showing shimming methods and materials
to be used if 18 in. (45.7 cm) of vertical elevation
change exists on the lot

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

List of solar envelope exemption requests accompa-
nied by justifications and drawing references

List of, or marking on, all drawing and project manual
sheets that will be stamped by the qualified, licensed
design professional in the stamped structural submis-
sion; 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 dur-
ing contest week

Drawing(s) showing the accessible public tour route

CASAZSOL

Team Orange County

0-602
01 54 00
N/A

G-101

N/A

P-101, M-101
221219
221116
221123
Structural Calcu-
lations, see page
7-41

S-600

G-201 & 202

N/A

Structural Draw-
ings,
all of S-Series

G-101

N/A

G-103

Published 8/17/2015
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Rule 7-1

Rule 7-2

Rule 8-1

Rule 8-3

Rule 8-3

Rule 8-4

Rule 8-4
Rule 8-5

Rule 8-5

Rule 8-5

Rule 8-5
Rule 8-5

Rule 8-5

Rule 8-5

Rule 9-1

Rule 9-1

Rule 9-2

Rule 9-3

Team Orange County — Project Manual

Placement

Watering Restrictions
PV Technology Limitations

Batteries

Batteries
Desiccant Systems

Desiccant Systems
Village Grid

Village Grid

Village Grid

Village Grid
Village Grid

Village Grid
Village Grid

Container Locations

Container Locations

Team-Provided Liquids

Greywater Reuse

U.S. D.O.E. Solar Decathlon 2015

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

Drawing(s) showing the layout and operation of grey-

water irrigation systems

Specifications for photovoltaic components

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

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

Drawing(s) describing the operation of the desiccant
system

Specifications for desiccant system components
Completed interconnection application form

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

Specifications for the photovoltaics, inverter(s), termi-
nal 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 contain-
ers relative to the finished square footage

Drawing(s) demonstrating that the primary supply wa-
ter 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, hy-
dronic system pressure testing, and thermodynamic
system operation

Drawing(s) showing the layout and operation of grey-
water reuse systems

CASAZSOL

Team Orange County
L-401
P-103
48 14 00

N/A

N/A
N/A
N/A
See below, page

131
E-204

48 14 00

E-101

See below, page
132

G-103

E-201

P-101

P-101, G-601

See below, page
115 and 116

P-103, P-104,
L-102, M-101

Published 8/17/2015
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Rule 9-4

Rule 9-6

Rule 9-6

Rule 9-7

Rule 9-8

Rule 9-8

Rule 9-9

Rule 9-9

Rule 11-4

Team Orange County — Project Manual

Rainwater Collection
Thermal Mass

Thermal Mass

Greywater Heat Recovery
Water Delivery

Water Delivery

Water Removal

Water Removal

Public Exhibit

U.S. D.O.E. Solar Decathlon 2015

Drawing(s) showing the layout and operation of rain-
water collection systems

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

Specifications for components of liquid-based thermal
mass systems

Drawing(s) showing the layout and operation of grey-
water 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 plans showing entire accessible
tour route

CASAESOL

Team Orange County

P-104
0-603/604; M-
201, M-100(V)
See Below, Page
115 and 116
N/A

0-603

221219

0-603

221219

X-101

Published 8/17/2015
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04_Structural Calculations

Structural Narrative
Superstructure Discussion

Originally we intended to have a predominantly timber designed frame mitigates infiltration of heat and accommo-
dates solar panels. However, due to seismic concerns we decided to sub-contract our modular framing in order to
ease California State permitting. Our sub-contractor would not warranty their work without replacing the timber
frame with steel. Out three main modules were sized to maximize space while still being able to be transported on
one truck bed. The decking was modularized to accommodate the ease of assembly. Specialty connections of various
shading elements has been detailed for construction. The free standing wall on decking will be attached to the exte-
rior deck support framing, while the halo structure will be its own module to be connected in--situ.

Team Orange County — Project Manual Published 8/17/2015
U.S. D.O.E. Solar Decathlon 2015 Page - 16



STRUCTURAL DESIGN CALCULATIQNS
FOR:
SINGLE STORY MODULAR RESIDENCE
(SERIAL NO. SCI-00796)

PROJECT:

CASA DEL SOL SOLAR HOUSE
TEAM ORANGE COUNTY
2015 SOLAR DECATHLON

IRVINE, CALIFORNIA

Jy

PREPARED FOR:

2830 BARRETT AVENUE
PERRIS, CALIFORNIA 92571

“ {951) 943-5393
SILVVER FAX: (951) 940-9232
CREEK

PREPARED BY:

, B 12808 SOUTH 600 EAST
A c UM E Aﬁ DRAPER, UTAH 84020

(801) 571 - 9877

Engineering, Inc. FAX (801) 571 - 8951

COVER SHEET 1 |ROOF LIVE LOAD: 20 PSF|DESIGN CODE: 2013 CBC

DESIGN LOADS 2 |FLOOR LIVE LOAD: 50 PSF  |IMPORTANCE FACTOR: 10

FLOOR FRAMING 7 |PARTITION LOAD: N/A  |RISK CATEGORY: I

EXT. WALLFRAMING 12 |ULT. WIND SPEED / 110 MPH |SPECTRAL RESPONSE

ROOF FRAMING 16 [EXPOSURE: EXP.C  |ACCELERATION: (Ss) 15¢g

MR FRAME 19 (s1) 06g
SITE CLASS: D

Title to these calculations remains with ACUMEN ENGINEERING, INC. The information herein is for the sole use
of SILVER CREEK INDUSTRIES, INC. and shall be held confidential. Re-use or reproduction in whole or in part is
prohibited.

Page - 16



Acumen Engineering, Inc.
12808 South 600 East
Draper, UT 84020
801-571-9877
acumeneng@msn.com

Joe TITLE Casa Del Sol

Single Story Modular Residence L
JOB NO. SHEETNO. 7,
CALCULATED BY B DATE
CHECKED BY DATE -

de h
Code:

Occupancy:

ASCE7-10

Occupancy Graup = R Residential

Risk Category & Importance Factors:

Risk Category = i
Wind factor = 1.00
Snow factor = 1.00
Seicmic factor = 1.00
Type of Construction:
Fire Rafing:
Roof = 0.0 hr
Floor = 0.0 hr
Building Geometry:
Roof angle (8) 0.25/712 1.2 deg
Building length (L) 3501
Leastwidth  (B) 300 %
Mesan Roof Ht (h) 14.0 ft
Parapet ht above grd 0.0
Minimum parapet ht 0.0
Live Loads:
Roof Qto 200 sf: 20 psf
200 to 600 sf:

over 600 sf: 12 psf

Floor:
Typical Floor 50 psf
Partitions N/A

Page - 17
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Acumen Engineering, Inc.
12808 South 600 East
Draper, UT 84020
801-571-8877
acumeneng@rnsn.com

JOB TiTLE Casa Del Sol

Single Story Modular Residence

JOB NO. SHEET NO.
CALCULATED BY DATE
CHECKED BY DATE

Wind Loads : ASCE 7- 10
Uttimate Wind Speed 110 mph
Nominal Wind Speed 85.2 mph
Risk Category i
Exposure Category c
Enclosure Classif. Enclosed Building
internal pressure +-(0.18
Directionality (Kd) 0.85
Kh case1 0.640
Kh case2 0.849
Type of roof Gable

Topooraphic Factor  (Kzt)

Topography Flat
Hill Height {H) 0.0f
Half Hill Length (L) 0.01
Actuat H/Lh = 0.00
Use H/Lh = 0.00
Modified Lh = 0.0t
From top of crest: x = 50.0 1t
Bldg upfdawn wind? downwind

HiLh= 0.00 Ki=

xih= 0.00 Ky =

ziLth = 0.00 Kg =

At Mean Roof Hi:
Kzt = (1+K K2 =

Gust Effect Factor

h= 14.0 ft

B= 30.0#

iz (0.6h) = 15.0 ft
Rigid Structure

&= 0.20

{ = 5001t
Zmin =& 15/

= 0.20

gas Qv = 3.4
L= 42711t

= 0.93

I = 0.23

= 089 use G=085

H< 16ftexp C
s Kzt=1.0

2 3y 2y ey

ESCARPMENT
P

viz) |

§ %(- Speed-up

0.000 Fs
0.000 x(upmn:i'}g_-, : A x(dawn:mfré)
1,.8{}0 ﬁ:"."‘. ! "-,_4 Hfz H
kS L) T HP2
1.00 TERAR TN ) TR
2D RIDGE or 3D AXISYMMETRICAL HILL

Flexible structure if natural frequency < 1 Hz (T > 1 second).
Howsver, if building h/B < 4 then probably rigid structure (rule of thumb).
hB =047 Rigid structure

G= 0.85 Using rigid structure default

Flexible or Dynamically Sensitive Stru;:ture

Natural Frequsncy (i4) = 0.0Hz
Damping ratic (B) = 0
b= 0.65
fa= 0.15
Vz= 92.9
Ny = 0.60
Rp = 0.000
Rp = 28.282 ne= 0.000 h= 14.01

Rg= 28.282 n= Q000

Ry = 28.282 n= 0.000
Or = 0.000
R = 0.000
G = 0.000
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Acumen Engineering, Inc. JOB TITLE Casa Del Sol

12808 South 600 East Single Story Modular Residence

Draper, UT 84020 JOB NO. SHEET NO.
801-571-8877 GALCULATED BY DATE
acumeneng@msn.com CHECKED BY DATE L

Wind Loads - MWFRS h<60' {(Low-rise Buildings} Enclosed/partially enclosed only

Kz=HKh (case 1) = 0.85 Edge Strip (a) = 3.0t
Base pressure {gh) = 22.4 psf End Zone (2a)= 601
GCpl = +H-0.18 Zone 2 length = 15.0 ft
Wind Pressure Coefficients
CASE A CASEB
6=1.2deg
Surface| GCpf wi-GCpi  wi+GCpi GCpf  wi-GCpi  w/+GCpl
i 040  0.58 0.22 045 027 -0.63
2 -0.68  -0.51 -0.87 -0.68  -0.51 -0.87
3 -0.37 -0.19 -0.55 -0.37  -0.18 -0.55
4 -0.29 0.1 ~0.47 -0.45 -0.27 -0.63
5 040 058 .22
6 -0.28  -0.11 ~0.47
ik 0.61 0.79 0.43 -0.48 -0.30 -0.66
2E -1.07  -0.88 -1.25 -1.07 -0.89 -1.25
3E -0.53  -0.35 -0.71 -0.563 -0.35 -0.71
4E -0.43  -0.25 -0.61 -0.48  -0.30 -0.66
&8E 061 079 0.43
8E -0.43 -0.25 -0.61
Ultimate Wind Surface Pressures (psf}
1 13.0 4.9 -6.0 -14.1
2 -11.4 -19.4 ~11.4 -19.4
3 4.2 -12.3 4.2 -12.3
4 -2.5 -10.5 -6.0 -14.1
5 13.0 4.9
& -2.5 -10.5
1E 17.7 9.6 8.7 -14.8
28 -18.9 -27.9 -19.8 -27.8
3E -7.8 -168 -7.8 -15.9
4E -5.6 -13.6 6.7 -14.8
5E 17.7 9.6
6E -5.8 -13.6
Parapet
Windward parapet = 0.0 psf {GCpn = +1.5) Windward roof
Leeward parapst = 0.0 psf (GCpn=-1.0) overhangs = 15.6 psf (upward) add to
windward roof pressure
Horizontal MWFRS Simple Diaphragm sures WINDWARD _
Transverse direction (normal to L} i R O EEWARD ROOF
Interior Zone: Wall 16.4 psf I { I I [ I I ; S T N A O O
Raoof -7.2 psf ** &= VERTIOAL
End Zone: Wall 23.2 psf ‘*‘E& /
Roof -12.1 psf ** T "
Longitudinal direction {paraliel fo L} AT ZRR, TITITIZTI
Interior Zone: Wall 15.4 psf TRANSVERSE ELEVATION
End Zone: Wall 23.2 psf (1] T‘%W’r_l_i_l_mi.} WA RD ROOF
** NOTE: Total horiz force shall not be less than that determined . SRR AL
by neglecting roof forces (except for MWFRS moment frames). )
) of g .mmy_l
The code requires the MWFRS be designed for a min ulfimate 3 g
farce of 16 psf multiplied by the wall area plus an 8 psf force 2

applied to the vertical projection of the roof. PETFTITI I P I P F I I TITFII T,
LONGITUDDNAL ELEVATION
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Acumen Engineering, Inc. JOB TITLE Casa Del Sol
12808 South 600 East Single Story Modular Residence
Draper, UT 84020 JOB NO. SHEETNO. &=
801-671-9877 CALCULATED BY DATE
acumeneng@msn.com CHEGHKED BY DATE
Ultimate Wind Pressures
Wind Loads - Components & Cladding : h <= 60"
Kh {case 1) = 0.85 h= 14.0 f
Base pressure (gh)= 224 psf a= 3.0t
hMinimum parapst hi = 0.0t GCpi= +-0.18
Roof Angle (8) = 1.2 deg
Type of roof = Gable
Roof GCp +- GCpi Surface Pressurs (psh User input
Area 10 sf 50 sf 100 sf 10 sf 50 sf 100 sf 75 sf 500 sf
Negative Zone 1§ -1.18 -1.11 -1.08 -26.4 -24.8 24,1 -24.4 -24.1
Negative Zone 2§ -1.98 -1.48 -1.28 ~44.3 -33.3 -28.6 -30.6 -28.6
Negative Zone 3]  -2.88 -1.79 -1.28 56.6 -40.0 -28.6 -33.4 -28.6
Positive All Zones 0.48 0.41 0.38 16.0 16.0 16.0 16.0 16.0
Qverhang Zone &2 -1.70 -1.63 ~1.80 -38.0 -36.4 -35.8 -36.0 ~24 .6
Overhang Zone 37  -2.80 -1.40 -0.80 62.6 -31.3 -17.8 -23.5 -17.9

Overhang pressures in the table above assume an internal pressure coefficient (Gepi) of 0.0
Overhang soffit pressure equals adjacent wall pressure reduced by intemal pressure of 4 psf

Parapet
gp= 0.0psf Surfacs Pressure (psf) User input
Solid Parapet Pressure | 10 5f 100sf | 500sf 40 sf
CASE A = pressure towards building {pos) CASE A : interior zone: 0.0 0.0} 0.0 0.0
CASE B = pressure away from bldg (neg) Comer zone: 0.0 0.0 0.0 0.0
CASE B : Interior zone: 0.0 0.0 0.0 0.0
Corner zone: 0.0 0.0 0.0 0.0
Walls GCp +- GCpi Surface Pressurs {(psf) User input
Areaj  10sf 100 sf 500 sf 10 sf 100 sf 500 sf 50 sf 200 sf
Negative Zone 4 -1.17 -1.01 -0.80 ~26.2 228 -20.1 -23.7 -21.5
Negative Zone 8] -1.44 -1.12 -0.80 -82.2 -28.1 <201 -27.2 -22.9
Positive Zone 4 & & 1.08 0.82 0.81 24.1 20.6 18.1 21.7 18.5

Note: GCp reduced by 10% dus fo roof angle <= 10 deg.
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Acumen Engineering, lnc. JoB TITLE Casa Del Sol -

12808 South 600 East Single Story Modular Residence
Draper, UT 84020 JOB NG, SHEET NO. ‘1
801-571-9877 CALCULATED BY DATE -
acumeneng@msn.com CHECKED BY DATE .
Seismic Loads: ASCE 7- 10 Strength Level Forces
Risk Category il
Imponance Factor (f) : 1.00
Site Class : D
Ss{0.2sec)= 150.00 %g
S1(1.0secy=  60.00 %g
Fa= 1.000 Sms = 1.500 Sps = 1.000 Design Category = D
Fv= 1.500 Smi = 0.800 Spi=  0.600 Design Category = D
Seismic Design Category = b
Numbsr of Stories: 1
Structure Type: Moment-resisting frame systems of steel
See ASCE7 Sect 12.3.3.4

Horizontal Struct Iiregularities: 2) Resntrant Corners

Vertical Structural Irregularities: 1a ) Stiffness lrregularity—Soft Story
Flexible Diaphragms: Yes
Building System: Moment-resisting Frame Systems
Seismic resisting system: Stesl special moment frames

System Structural Height Limit:  Height not limited

Actual Structural Height (hn) = 143 ft

See ASCE7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 8
QOver-Strength Factor (Qo) = 2.5
Defisction Amplification Factor (Cd) = 8.5
Ups = 1.000
Spy = 0.600

p = redundancy cosfficient
Qg +~  0.200D Qg = horizontal seismic force

Seismic Load Effect (E) =  p Qg +/-0.28psD = p
=25 Qe ¥~ 0.200D D = dead load

Special Seismic Load Effect (Em) = o Qg +- 0235 D
PERMITTED ANALYTICAL PROCEDURES

Simplified Analysis - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis - Permitted

Building period coef. (Cy) = 0.028 Cus 140

Approx fundamentat period (Ta) = Crhy= 0.235 sec  x=0.80 Tmax = CuTa= 0.329

User calculated fundamental period (T} = 0 sec Use T= 0.235
Long Period Transition Period (TL)=  ASCE7 map = 4
Seismic response coef. (Cs) = SpslR = 0.125
nead not axceed Cs = 544 1/RT = 0.319
buinotlessthanCs= 0.5'S1UR = 0.038
USECs= 0.126

Designh Base Shear V = 0.125W
Ses ASCE7 Sect 12.3.3.4 for 25% connection increase

Hodel & Seismic Response Analysis - Permitted (see code for procedure)
ALLOWABLE STORY DRIFT
Structure Typa: All other structures

Allowable story drift = 0.020hsx  whers hsx is the story height below level x
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Pt Pz JAGT ES Y
Location: Floor Joist {Dack)

Floor Joist

12013 California Building Code(2012 NDS)]

15 INx725INX11.0FT @ 18 O.C.

#2 - Ham-Fir - Wet Use

Section Adsguats By: 8.8%

Controlling Factor: Moment

Kevin C. Day, P.E.

12808 South 600 East
Draper, UT 84020

Acumen Engineering, Inc.

StruCale Version 8.0.1.4

8/23/2015 11:03:54 Al

LOADING DIAGRAN

Center
Live Load 0.32 INL/335
Dead Load 008 in
Total Load 048 1IN L/288
Live Load Defiection Critaria: L1240 Total Load Defiection Criteria: L/180
REACTIONS A B
Live Load 387 b 367 b
Dead Losd 50 Ib 58 Ib
Total Load 425 |b 425 Ib
Bearing Length  1.04 in 1.04 in
BEAN DATA Center
Span Length 11
Unbraced Length-Top 0 f

Unbraced Length-Botiom 0 fi
Floor sheathing applied to top of Joists-top of joists fully braced.

5.5 Ft from left support of span 2 (Center Span)

Created by combining sl dead loads and live loads on span(s) 2
Controlling Shear: 383 1b

At a distarce d from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Center
LL= 50 psf

8 psf
58 psf

TL Adj. For Joist Spacing wT = 77.3 plf

Fleor Duration Facior  1.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Adjusted t
Bending Stress: Fb= 850 psi  Fb'= 1173 psi Ul{“’fotnoa?wr Loading
C0=1.00 CF=1.20 Cr=1.15 D“’e tngd
Shear Stress: Fy= 150 pst  Fv'= 148 psi eal 08 "
C0=1.00 Crr=0.97 Total Loa
WModulus of Elasticity E= 1300 ksi E'= 1170 ksl
Cm=0.80
Comp. - to Graln: Fo-L= 405 psi  Fe-l'= 271 psi
Cr=0.67
Controlling Moment: 1170 ft-lb

Comparisons with required sectiona: Reg'd Provided
Section Modulus: 11.87 in3 13.14 in3
Area {Shear). 2.95 in2 10.88 in2
Moment of Inertia (defiection): 3412 ind  47.63 ind
fioment: 1170 flb 1284 f-lb
Shear: 383 Ib 1055 b
NQIES
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Project [ IECAL. BPEPM {7EiA 4

Location: Uniformly Loaded Floor Bsam

Uniformly Loaded Floor Beam

[2013 California Building Cade{AISC 14th Ed ASD)]
HSS 10x2x3/16x8.0FT /ASTM AS00-GR.B48
Section Adeguate By: 657.3%

Controlling Factor: Moment

Kevin C. Day, P.E.
Acumen Engineering, Inc.
12808 South 600 East
Draper, UT 84020

StruCalc Version 9.0.1.4

8/25/2015 8:51:25 AM

LOADING DIAGRAR
Live Load 0.03 INL/3538
Dead Load 001 in
Tote! Load 0.03 (N L2945
Live Load Defiestion Criteria: L/360  Total Load Defiection Criteria: L7240
A B
Live Load 1400 b 1400 (b
Daad Load 282 b 282 b
Total Load 1682 b 1682 |b
Bearing Length 035 in  0.35 in
BEAN DATA Cenfer
Span Length 8 fi
Unbraced Length-Top 8 # —
PE!
HSS 10 X2 X 3/16 - A500-GR.B46 B
Properties:
Stes! Yield Strengthv: Fy= 46 ksi FLGOR [OADING
fodulus of Elasticity. E= 29000 kei
Tube Steal Section (X Axis): dx= 10 in ) Sidel  Side2
Tube Steel Section (Y Axis): dy= 5 in Floor Live Load FlL= 50 psf 0 psf
Tube Stes! Wall Thickness: t= 0.174 in Floor Dead Load FDL= 8 psf O psf
Area: A= 3.98 in2 Floor Tributary Width  FTW = 7 ft 0 f
Moment of Inertia (X Axis): Ix = 41 Ind
Section Modulus (X Axis): Sx= 819 ind Wall Load WALL = o_pif
Plastic Section Madulus (X Axis). = 11.1 in3 AD1
Plastic Section Modulus (Y Axis): Zy= 3.34 In3 Beam Total Live Load:  wL= 350 pif
Design Properties per AISC 14th Edition Steel Manual: Beam Total Cead Load: wD= 56 pif
Flange Buckling Ratio: FBR = 8.48 Beam Self Weight BSW= 18 pif
Allowable Flange Buckling Ratio: AFBR = 28.12 Total Maxdimum Load: wi= 421 pif
Allowabla Flange Buckling Ratio non-compact, AFBR_NC = 35.15
Web Buckling Ratio: WBR = 54.47
Allowable Web Buckling Ratio for Eqn. F7-5:  AWBR = 80.76
Nominal Flexural Strength w/ Safety Facton  Mn= 25479 fi-ib
Controlling Equation: F7-1
Web height to thickness ratio: = 54.47 b
Limiting height to thickness ratie for egn. G2-2 hiw-limit= 58.24
Cv Facton: Cv= 4
Controlling Equation: G2-2
Nominal Shear Strength v/ safety factor. Vn= 60680
Controliing Moment: 3364 fi-lb
4.0 1t from left support
Created by combining all dead and live loads.
Controlling Shear: -1882 Ib
At support.
Created by comblning all dead and live loads,
Comparisons with reguired sections: Reg'd Provided
Moment of inertia {defiection): 4,17 ind 41 ind
Moment 334 fidb 25478 filb
Shear; -1882 Ib 60630 Ib
"NQTES
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Project. KT~ WA U] 7887\ AN

Location: Column

Column

[2013 California Building Code(2012 NDS)]
1.5INx7.25INX120FT @ 160.C.

{#2 - Hem-Fir - Wet Use

Kevin C. Day, P.E.
Acumen Engineering, Inc.
12808 South 600 East
Draper, UT 84020

StruCalc Version 8.0.1.4

612512015 8:48:51 AM

Section Adeguate By: 72.8%
| DEFLECTIONS LOADING DIAGRAN
Defiection due to iateral loads only:  Defl= 0.22 [N =L/668
Live Load Defiection Criteria; L/180
Live Load: Vert-LL-Fotn = [V
Dead Load: Vert-DL-Rxn = 24 b
Total Load: Vert-TL-Rxn = 24 b
HORIZONTAL REACTIONS
Total Reaction at Top of Column: TL-Rm-Top = 154 Ib
Total Reaction at Bottom of Column:  TL-Ron-Bottom= 154 b
Total Column Length: 12 ft
Unbraced Langth (X-Axis) Lx iz ft
Unbraced Length (Y-Axis) Ly 0 ft
Column End Condtion-K (g} 1
Axial Load Duration Factor 1.00
Lateral Load Duration Factor (Wind/Seismic)  1.38
COLUMN PROPERTIES
#2 - Hem-Fir
Base Valueg Adjusted
Compressive Sirass: Fc= 1300 psi Fc'= 732 psi
Cm=0.80 Cf=1.05 Cp=0.50
Bending Stress (X-X Axis). Fbx= B850 psi Fbx'= 1560 psi
Cd=1.38 CF=1.20 Cr=1.15 CI=1.00
Bending Stress (Y-Y Axis): Fby= 850 psl Fby'= 1560 psi
Cd=1.33 CF=1.20 Cr=1.15
Modulus of Elasticity: E= 1300 ksi E'= 1170 ksl
Column Section §&X Axis): dx = 7.25 in
Column Secfion {Y-Y Axis): dy= 1.5 in
Area: A= 10.88 in2
Section Modulus (X-X Avds): Sx= 13.14 in3
Section Modulus (Y-Y Axis): Sy= 272 in3
Slendemess Ratio: lewdx= 16.88
Ley/dy = 0 Live Load: PL=  0pif
Dead Load: PD= 0 pif
Column Calculstions {(Controlling Case Only): Column Self Weightt  CSW = 24 pif
Controlling Load Case: Axial Dead Load and Lateral loads (D + W or E) Total Load: PT= 24 pif
Actual Compressive Stress: Fo= 2 psi
Aliowable Compressive Stress: Fe'= 732 psi LATERAL LOADING (Dy Face)
Eccentricity Moment (4-X Axis): Mix-gx = 0 ftb Uniform Lateral Load:  wi-Lat= 18 psf
Ecceniricity Moment (Y-Y Axis): My-ey = 0 fi-b
Moment Que to Lateral Loads (X-X Axis): M = 483 fi-lb
Moment Due to Lateral Loads (Y-Y Axis): My = 0 ft-b
Bending Stress Lateral Loads Only (X-X Axig): Fbx = 423 psi
Allowable Bending Stress (X-X Axis): Fbx' = 1560 psi
Bending Stress Lateral Loads Only {Y-Y Axis): Fby = 0 psi
Allowable Bending Stress (Y-Y Axis). Foy' = 16680 psi
Combined Strass Factor: CSF= 0.27
NOTES
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t
Project YWZpDVIR VBN - <2 " (Mpans TN
Location: Multi-Loaded WMultl-Span Beam
IMutti-Loaded Multi-Span Beam
[2013 California Building Code(2012 NDS)]
(2) 1.5 INx7.25 1IN x 8.0 FT (Waak Axis Bending - Fiat Use)
j#2 - Hem-Fir - Dry Use
Section Adequate By: 22.5%
Controlling Factor: Deflection

Kevin C. Day, P.E.
Acumen Engineering, inc.
12808 South 800 East

Draper, UT 84020

StruCalke Version 9.0.1.4

B/23/2015 11:57:47 AM

DEFLECTIONS Center
Live Load 0.47 INL/154
Desad Load 0.02 in
Total Load 049 INUL147
Live Load Deflection Criteria: /120 Total Load Deflection Criteria: L1120

REY A B
Live Load 255 Ib 255 Ib
Dead Load 12 b 421
Total Load 287 Ib 267 Ib
Bearing Length  0.05 in  0.05 in

Centar
Spean Length 6 fi
Unbraced Length-Top 8 ft
Unbraced Length-Bottomm 68 &
Live Load Duration Faclor  1.80
Notch Depth 0.00
BIA Til
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fo= 850 psi  Fb'= 1877 pei
Cd=1.60 C=1.00 CF=1.20 Clu=1.15
Shear Stress: Fv= 150 psi Fv'= 240 psi
Cd=1.60

Madujus of Elasticity: E= 1300 ksl E'= 1300 ksi
Comp. 1 to Grain: Fc--L= 406 psi  Fo-L'= 405 psi
Gontroiling Moment: 401 ft-lb

3.0 Ft from left support of span 2 (Centsr Span)

Created by combining all dead loads and live loads on span(s) 2
Conftrolling Shear: 256 Ib

At a distance d from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Rea'd Provided
Section Modulus: 2.56 in3 544 in3
Area {Shear): 1.6in2 21.756 n2
WMoment of Inertia (deflection): 3.33 ind 4.08 in4
Morment: 401 ft-ib 850 fi-ib
Shear: 258 b 3480 b

Center
Uniform Live Load 85 plf
Uniform Dead Load 0 pHf
Beam Self Weight 4 pif

Total Uniform Load 89 pif

NOTES
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Live Load 2,07 INL70

Dead Load 038 in

Total Load 242 IN Li59

Live Load Deflection Criteria: (/40  Total Load Deflection Critsria; L/40

4
Project HERPETZ PT%1AN <11 0" YIBX- ZPNA Y | oinc pay, PE. 1
Location: Multi-Loaded Mulii-Span Beam Acumen Engineering, Inc.
[Mult-Loaded Mult-Span Beam 12808 South 800 East
[2013 California Buikiing Code{2012 NDS)] Draper, UT 84020 of
(4) 1.5 1N x7.25 IN x 12.0 FT (Weak Axis Bending - Fiat Use) s
#2 - Hem-Fir - Dry Use StruCale Version 8.0.1.4 6/23/2015 12:01:25 PM
Section Adequate By 48.5%
Controlling Factor. Deflection
DEELECTIONS  Cenfer [ LOADING DIAGRAN

“REACTIONS A B
Live Load 282 Ib 282 b
Dead Load 43 b 48 ib
Total Load 331 b 331 b
Bearing Langth  0.03 in 0,03 in
BEAM DATA Canter
Span Length 2 f

Unbraced Length-Top 12 fi
Unbraced Length-Bottom 12 R
Live Load Duration Factor 1,60

Natch Depth 0,00
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb= 850 psi  Fb'= 1877 psl
Cd=1.60 Ci=1.00 CF=1.20 Cfu=1.15
Shear Stress: Fv= 160 psl  Fv'= 240 pst
Cd=1.60
WModulus of Efasticity: E= 1500 ksi E'= 1300 ksi
Comp. - to Grain: Fc-L= 405 psi Fc-Lt'= 405 psi
Controliing Moment: 862 ft-lb

6.0 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -324 b

At a distance d from right support of span 2 (Centar Span)

Created by combining all dead loads and five loads on span(s) 2

Comparisons with required sections: Reg'd Provided

UNIEQRK LOADS Center
Uniform Live Load 47 pif
Uniform Dead Load 0 plf
Beam Self Weight 8 plf
Total Unlform Load 65 plf

Section Modulus: 6.34 in3 10.88 in3
Area (Shear) 2.03 in2 43.6 in2
Moment of inertia (deflection): 5.489 in4 8.18 ind
RMoment: 882 ft-lb 1701 fidb
Shear. 324 b 8860 Ib
NOTES
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Poet. Trp R LYW 350D (1) oPNA )

Location: Column

Kevin C. Day, P.E.
Acumen Engineering, Inc.

U'\g

Column 12808 South 800 East
[2013 Callfomla Building Code(2012 NDS)} Draper, UT 84020 of
;25_12 :ni’ﬁtﬁr {NDXW 15;; FT StruCalc Version 8.0.1.4 6/23/2015 12:09:06 PM
Section Adequate By: 43.1%
" LOADING DIAGRAH
Dsfiection due to lateral loads only:  Defi= 0.38 IN=1/305
Live Load Deflection Criteria: L7180
Live Load: Vert-LL-Rxn = a i
Dead Load: Vert-DL-Fom = 24 g
Total Load: Vert-TL-Rxn = 24 b
HO Al C
Total Reaction at Top of Column: TL-Ren-Top = 232 Ib
Total Reaction at Bottom of Column:  TL-Rxn-Bottom= 203 Ip
Total Column Length: 12 ft
Unbraced Length (X-Axis) Lx 12 f
Unbraced Length (Y-Axis) Ly o ft
Column End Condtion-K (&): 1
Axial Load Duratlon Factor 1.00
Lateral Load Duration Factor (Wind/Sejsmic)  1.60
COLUNN PROPERTIES
#2 - Hemn-Fir
Base Valugg Adjusted
Compressive Stress: Fc= 1300 psl Fc'= 866 psi
Cd=1.60 Cf=1.05 Cp=0.40
Bending Stress (%-X Axis): Fbx= 850 psi Fbx'= 1632 psl
Cd=1.60 CF=1.20 Ci=1.60
Berding Stress (Y-Y Axis): Fby= 850 psi Fby' = 1832 psi
Cd=1.60 CF=1.20
Modulus of Elasticity: E= 1300 ksi E'= 1300 ks
Column Section (X-X Axis): dx = 7.25 in
CGolumn Section (Y-Y Axis): dy= 15 in
Area: A= 10.88 in2
Segtion Moduius (4-X Axis): Sx= 13.14 in3
Section Modulus (Y-Y Axis): Sy = 272 in3
Slendemess Ratio: Lewdx= 18.88
Ley/dy = 0 Live Load: PL= olb
Dead Load: PD= ol
Column Caleulations (Controlling Case Only): Column Self Weight  G8W= 24 |b
Congulling Load Case: Axial Dead Load and Lateral loads (D + W or E) Total Load: PT= 24 ih
Actual Compressivs Stress: Fo= 2 psi
Allowable Compressive Stress: Fc'= 856 psi LATERAL LOADING  (Dy Face)
Eccentricity Moment ({-X Axis): Moc-ex = 0 fib Uniform Lateral Load:  wi-Lat= 15 plf
Eccentricity Moment (Y-Y Axig): My-sy = 0 fidb Point Load: Ope
Moment Due to Lateral Loads (X-X Axis): Mx = 1018 fidb Live Load: 255 b
Moment Due to Lateral Loads (Y-Y Axis): My = ¢ fb Location: 53 ft
Bending Stress Lateral Loads Only (X-X Axis). Fhx= 927 psi
Allowable Bending Stress (X-X Axis): Fbx' = 1632 psi
Bending Stress Laterat Loads Only (Y-Y Axis): Fhy= 0 psi
Allowable Bending Stress (Y-Y Axis): Fby' = 1632 psi
Combined Stress Factar: GCSF = 0.57
KQTES

Page - 30




prject AETSNL VAU * 1% 4PN
Location: Roof Rafter

Roof Rafter

{2013 California Building Code(2012 NDS))
15INx11.25INx13.0FT @24 0.C.

j#2 « Hem-Fir - Dry Use

Section Adequats By: 154.2%

Kevin C. Day, P.E.
Acumen Engineering, Inc.
12808 South 600 East
Draper, UT 84020

StruCalc Version 8.0.1.4

6/23/2015 10:47:41 AM

6,488 Ft from laft support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Confrolling Shear: 3351

At 2 distance d from [eft support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comperisons with required sectiona: Beg'd Provided

Controlling Factor. Moment
DEFLECTIONS Center LOARING DIAGRAM
Live Load C.11  IN L1404
Dead Load 0.06 in
Total Load 0.17 N L/836
Live Load Deflection Criterla: /240 Tolal Load Defiection Criteria: L/180
RAETER REAGTIONS
LOADS REACTIONS
Upper Live Load @ A 130 pif 280 b
Upper Dead Load @ A B85 pif 180 b
Upper Total Load @ A 185 pif 380 b
Lower Live Load @ B 130 pif 260 Ib
Lower Dead Load @ B 85 pif 130 b
Lowar Tolal Load @ B 195 pif 380 b r . s
a 8 131 %
Bearing Length 064 in 0.84 in
[ BAFTERDATA  Inferior
Span Length 13 fi
Rafter Pitch 0.25 12
Roof sheathing applied to top of joisis-top of rafters fully braced. ualtonm RoofLoading
Roof Duration Factor  1.26 RoofLive Load:  LL= 20 psf
Peak Notch Depth 0.00 Roof Dead Load: DL= 10 psf
Bage Notch Depth 0.00 Slope Adjusted Spans And Loads
interior Span: L-adj = i3 f
Eave Span: L-Eave-adj = o ft
#2 - Hem-Fir Rafter Live Load:  wlL-adj= 40 pif
Eave Live Load:  wlL-Eave-adj= 40 pHf
Bending Stress: Fb= 850 psi  Fb'= 1222 psi Rafter Dead Load: wD-adj = 20 pi
Cd=1.25 CF=1,00 Cr=1.15 Rafter Total Load: wT-adj= 60 pif
Shear Stress: Fv= 180 psi  Fv'= 188 psi Eave Total Load: wT-Eave-adj= 60 plf
Cd=1.25
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi
Comgp. - to Grain: Fe-4i= 405 psi Fc-L'= 405 psi
Conftrolling Moment: 1268 fi-lb

Saction Modulus: 12.45 In3 31.64 in3

Area {Shear). 2.68 in2 16.88 in2

Moment of Inertia (deflection): 94.23 Ind  177.98 ind

KMoment: 1268 flb 3222 ft-lb

Shear 335 b 2108 b
THOTES

Page - 31



Poject 2R IAZALN - 4.6 SPpal Kevin C. Day, P.E. Ti}/

Location: Roof Rafier Acumen Enginesring, inc.

Roof Rafter 12808 South 800 East

(2013 California Building Code(2012 NDS)) Draper, UT 84020

15INx55INx45FT @240.0. StruCalc Version 8.0.1.4 6/23/2015 10:48:32 AM

#2 - Hem-Fir - Dry Uss
Section Adequate By: 559.1%
Controlling Factor: Moment

TDEFLECIIONS  Cenfel LOADING DIAGRAW
Live Load 0.01 [N /3958
Dead Load 0.01 in
Total Load 0.02 IN L2637
Live Load Deflection Criteria: 1/240  Total Load Defiection Criteria: /180
RAFTER REACTIONS
LOADS REACTIONS
Upper Live Load @ A 45 pi g0 b
Upper Dead Load @ A 23 pi 45 Ib
Upper Total Load @ A 68 plif 135 1b
Lowsr Live Load @ B 45 pif g0 b
Lower Dead Load @ B 23 p¥f 45 1b
Loveer Tofal Load @ B 68 plf 135 Ib .. — )
RAFTER SUPPORT DA il oo e e T e e L i e e W
A B 4.5 ft %
Bearing Length 0.22 in 022 in
TRAETERDATA  Iniarior
Span Length 45 ft
Rafter Pitch 026 12
Roof sheathing applied 1o top of joists-top of rafters fully braced. Unlform Roof Loating
Roof Duration Factor  1.25 RoofLive Load:  LL= 20 pef
Peak Notch Depth ~ 0.00 Roof Dead Load: DL= 10 psf
Base Notch Deptn 0.00 Siope Adjusted Spans And Loads
Interior Span: L-adj= 45 %
MATERIAL PROPERTIES Eave Span: L-Eave-adj = [
#2 -~ Hem-Fir Rafter Live Load:  wl-adj= 40 pif
Base Values Adjusted Eave Live Load:  wl-Eave-adj= 40 pif
Bending Stress: Fb= 850 psi  Fb'= 1588 psi Rafier Dead Load: wD-adj = 20 pif
Cd=1.25 CF=1.30 Cr=1.15 Rafier Totel Load:  wT-adj= 80 pif
Shear Stress: Fv= 150 psi  Fv'= 188 psi Eave Tolal Load:  wT-Eavead|= 60 pif
Cd=1.25
Modulus of Elasticity. E= 1300 ksi E'= 1300 ksi
Comp. - to Grain: Fc-L= 405 psi Fc-L'= 405 psi
Controlling Moment: 1562 fidb

2.25 Ft from left support of span 2 (Center Span)

Greated by combining all dead loads and live loads on span(s) 2
Controlling Shear: 108 ib

At a distance d from [sft support of span 2 {Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Reg'd Provided
Section Modulus: 1.16 in3 7.56 in3
Area (Shear) 0.88 in2 8.25 in2
Moment of inertia (defiection). 1.42 ind 20.8 in4
Moment: 162 fi-lb 1001 fi-b
Shear: 108 Ib 1031 b
NOTES
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Project e Brespat W21 4N - 2 YPb)

{ ocation: Roof Beam

Roof Beam

{2013 California Building Code(AISC 14th Ed ASD)]
A3 C1220.7 x21.0 FT

Section Adequate By: 15.0%

Ceontrolling Factor: Moment

Center
Live Load 0.96 N L/1586
Dead Load 0.10 in
Tolal Load 0.268 [N L/985

Live Load Defiection Criteria: L/240  Total Load Defiection Criteria: 1/180

—

Kevin C. Day, P.E.

12808 South 600 East
Draper, UT 84020

Acumen Engineering, Inc.

StruCale Version 8.0.1.4

6/23/2015 10:50:47 AM

LOADING DIAGRAN

A B
Live Load 1418 b 1418 b
Dead Load 926 tb 928 b
Total Load 2344 b 2344 b
Bearing Length 113 in 118 in
| BEAN DATA
Span Length 21 fi
Unbraced Lengih-Top 21 f
Unbraced Lengih-Bottom 0 f
Roof Plich 0.25:12
C12x20.7 - A36
Properties: "
Yield Stress: Fy= 36 ksi Side One:
w = ) Roof Live Load: LL= 20 pst
g:dul&rsof Elasticity: E= 28000 ksi Roof Dead Load: DL = 10 pet
pth: d 12 in . ) _
Web Thickness: tw= 0.28 In SE:’#?{?’ Wity TW= €8 f
E:::: %‘ic::tkhr,\ess' ::f; 2‘5’2 ;g Roof Live Load: LL= 0 pst
Distance to Wab Toe of Fillet: k= 113 in Roof Dead Load: DL = 0 pat
Moment of Inertia About X-X Axis: x = 129 ind Tributary Widt: TW= 0 fl
Section Modulus About X-X Axis: Sx= 24.5 in3
Plastic Section Modulus About X-X Axis: = 256 in3 Wall Load: WALL= 0
Design Propertles per AISC 14th Edition Steel Manuak: pit
Flange Buckling Ratio: FBR = 2.83
Allowable Flange Buckiing Ratio: AFBR = 10.7¢ Adjusted Beam Length: Ladj = 214 ft
\Wab Buckling Ratio: WBR = 34.54 Beam Self Welght: BSW = 21 pif
Allowable Web Buckiing Ratio: AWBR= 108.72 Beam Uniform Live Load:  wL= 135 pif
Controlling Unbraced Length: b= 21 # Beam Uniform Dead Load: wD_adj= 88 pif
Limiting Unbraced Length - Total Unifarm Load: Wl = 223 pIf
for lateral-torsional buckling: lp= 3.32 it
for Egqn. F2-2; ilr= 1213 1
Elastic lateral-torsional buckling stress: Fer= 13.19 ksi
Nominal Flexural Strength wf safety factor: Mn = 14148 fi-lb
Controlling Equation: F2-3
Web height to thickness ratio: hitw = 34.54
Limiting height to thickness ratio for eqn. G2-2: hftw-limit=  63.68
Cy Factor: Cv= 1
Controlling Equation: G2-3
Nominal Shear Strength w/ safely factor: V= 43769 ib
Contrelling Moment: 12306 fi-lb
40.5 ft from left support
Creatad by combining ell dead and live loads.
Controlling Shear: -2344 Ib
At support.
Created by combining all dead and live loads.
Comparisons with required sections: Rea'd Provided
Maoment of Inertia (deflection): 24.05 Ind 128 in4
Mornent: 12305 f-lo 14146 fi-lb
Shear: -2344 b 43789 Ib
NQTES
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VisualAnalysis 3.50.c Report ( Loe0 Zrog

06/23/15

16:02:55

Project: End Frame

File: C:\casadelsol.endframe.vap

Company: Acumen Engineering
Engineer: Kevin Day

Default Units: Inches, Kips, Degrees, °Fahrenheit, Seconds.

Nodal Reactions

Hode Load Case X EY M2
K K K~-in

N1 Service Case 1 -0.3688 1.2513 ~-NA~-

N4 « -NA-

-0.3B92 2.7287

Member Extreme Resuits

Member Azial (lc) vy (1) Mz (lc) fo max{lc) fo min(lc)
b 4 X K-in ksi kai

#l ~1.6121{( 1) 0.3688( 1) =-27.88¢( 1) -0.2553( 1) -5.6525( 1)

” ~1.6121¢ 1) 0.3688( 1) 28.5428( 1) 5.0178{( 1) -0.3794( 1)
M2 ~0.3970{ 1) ~0.3697( 1) -29.51( 1) -0.0426( 1) ~-1.4380( 1)

" ~0.39870( 1) -0.3697( 1) 28.5428( 1) 1.3076( 1) -0.0878( 1)
M3 -2.3679¢ 1) 0.3882¢ 1} -29.51( 1) ~0.3967( 1) -5.9829( 1}

" -2.3679{ 1) 0.3892( 1) 28.7724¢ 1} 5.0507( 1} -0.5355( 1)
M4 G.0000¢( 1} -0.3608( 1) -28.77( 1) 0.0331( 1} -2.1345( 1)

" 0.0000( 1) -0.3608¢( 1) 27.8790( 1) 2.1345( 1) ~-0.0331( 1}
Nodal Displacements
Hode Ioad Case DX DY R%

‘ in im deg
N1 Service Case 1 0.0000 -0.0000 -0.0207
N2 o ¢.3975 -0.0017 -0.0113
N3 & 0.3971 -0.0024 -0,0125
wa o~ 0.0000 ~0.0000 -0.0228
Member Elements
Member Section Material (i)Mode (2)Node ILength Weight Rzl Rz22 Ope Way
in K
M1 TS4x4x. Steel N1 N2 153.00 0.2204 Fix Fix Normal
M2 cl2x20. 7 N2 N3 157.03 0.2712 “# e i
M3 TS4x4x. ¢ N3 N4 149.75 0.21587 * “ "
M4 ci0x15. 7 N1 4 157.00 0.1989 ¢« " #
-4
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VisualAnalysis 3.50.c Report |
06/23/15 16:14:50 )
Project: End Frame

File: C:\hsmout.endframe.vap

Company: Acumen Engineering

Engineer: Kevin Day

Default Units: Inches, Kips, Degrees, °Fahrenheit, Seconds.

Nodal Reactions

, Rods Load Case F& Y MZ
K b4 K-in

N1 Service Case 1 ~0.491€ -0.0583 -NA-
N4 " ~0.5186 1.9103 ~NA-

Member Extreme Results

Yambey Axial (1o} Yy {lc} Mz{le} fo max(le) f£c min{ic}
K K K-im ksi ksi
M1 -0.4225( 1) 0.4914( 1) -37.15( 1) -0.0006( 1) -7.1919( 1)
” -0.4225{( 1) 0.4914( 1) 38.0315( 1) 7.0285( 1) -0.1658( 1)
M2 ~0.5289( 1) -0.4926( 1) =-39.33( 1) -0.0567( 1) -1.9160( 1)
“ -0.5289( 1) -0.4926( 1) 38.0315¢( 1) 1.7423{( 1) ~-0.1170( 1)
M3 ~1.42985¢ 1} ©0.51i86( 1) -39.33( 1) ~-0.18%0{ 1) -7.6322( 1)
” ~1.4295( 1) 0.5186( 1) 38.3384( 1) 7.0694{ 1} -0.3736( 1)
M4 0.0000( 1) -0.4808( 1) ~38.34( 1) 0.0442( 1) -2.8441( 1)
L 0.0000( 1) -0.4808( 1) 37.1479( 1) 2.8441( 1) -0.0442( 1)

Nodal Displacements

Rode Load Case DX oy RZ

in in deg
N1 Service Case 1 0.0000 0.0000 -0.0276
N2- ” 0.528¢6 -0.0004 -0,0151
N3 " 0.5291 -0.0015 -0.0167
N4 o ¢.0000 -0,0000 -0.0303
Member Elements
Member goction Material {(1}Mode (2)Wods Iength Weicght Rzl Rz2 One Way

in X
M1 TS4x4x. Steel N1 N2 153.00 0.2204 Fix Fix Normal
M2 cizx20. N2 N3 157.03 0.2712 ” L L
M3 TSdx4x. 7 N3 N4 149.75 0.2157 " ” 4
M4 ci0x15. * N1 ” 157.00 0.1%88 » ”
-4
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e, Sulie 180, lrving, California 82817

Team Orange — Solar Decathlon 2015

Irvine, CA

STRUCTURAL CALCULATIONS for CARPORT ROOF STRUCTURE

LPA Project No. 15005.10
June 2015
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Structural Design Guidelines

Applicable Codes and Standards
The following codes and standards are specified:

2015 Solar Decathlon Building Code (SDBC)
2009 International Residential Code (IRC)

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

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

NDS, National Design Specification for Wood Construction (NDS)
AISC 230 Specification for Structural Steel Buildings
Structural Loading

Uniformly distributed live loadings.

The following values are specified by the applicable codes and standards or are higher
values selected for use on this project

Wind:

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

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

Seismic Parameters

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

Short period map value (Sps): 0.989 g

Assumed Site Class (Soil Factor): D

Railings:

200 Ib (890 N) concentrated load applied in any direction at any point at the top of the

rail

Page - 40



Interior Floor, Decks, Ramps:

50 psf (2.39 kPa) live load

Exterior Floor, Decks Ramps used for tour staging and egress purposes:
100 psf (4.79 kPa) live load

Roof:

20 psf (.958 kPA) live load

Temporary Paved Surface:

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

Structural Timber: DF*1 — Solid Sawn

Structural Steel: ASTM A992, Fy = 50 ksi

Bolts & Plain Anchors: ASTM A307
Welding: E70XX electrodes
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Project Job Ref.
Casa Del Sol
Section Sheet no./rev.
ASAdSO L Roof Takeoff 1
a Calc. by Date Chk'd by Date App'd by Date
Team Orange County S.S. 2/12/2015
Roofing Type: Roofing Material: Weight (psf)
PV Panels PV (18) 2
PV Racks Aluminum 1
Exterior Membrane TPO 0.4
Exterior Sheathing 3/4" Plywood 22
2x10 Joists @ 16" spacing Douglas Fir 3
Insulation Mineral Wool 4
Ceiling 1/2" Gypboard 22
Canopy Structure Timber
Miscellaneous - 22
Roof Dead Load: 17 psf
Per California Building Code 2010: |
Roof Live Load: 20 psf

Roofing Type: Roofing Material: Weight (psf)
PV Panels PV (18) 15
PV Racks Aluminum 1
Exterior Membrane PVC membrane 0.35
Exterior Sheathing 3/4" Plywood 22
2x10 Joists @ 16" OC Douglas Fir 3
Insulation Mineral Wool 4
Ceiling 1/2" Gyboard 22
Miscellaneous 1.75
Roof Dead Load: \ 16 psf \
Per California Building Code 2010: ‘
Roof Live Load: 20 psf

Interior Floor Dead Load Takeoff

Flooring Type: Flooring Material Floor (psf)
Flooring Bamboo 4
Sheathing 3/4" Plywood 23
Joists 2x10 DF1 7
Miscellaneous 3
16.3
Use (Rounding) 17 psf
Per Solar Decathlon Building Code 2013; ‘ Floor Live Load 50 psf

Decking: Decking Material: Deck (psf)
Deck 1" Hardwood 4
Beams Solid Sawn -
Miscellaneous 2
6
Use (Rounding) 6 | |
Per Solar Decathlon Building Code 2013: Deck Live Load 100 psf
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CASAESOL

Team Orange County

Project Job Ref.

Casa Del Sol

Section . Sheet no./rev.

Exterior Wall Takeoff 1

Calc. by Date Chk'd by Date App'd by Date
E.M. 2/12/2015

Wall Type Wall Material: Weight (psf) Sources:

Exterior Finish Fiber Cement Siding 3 Boise Cascade:Engineered Wood Products

Sheathing 5/8" OSB 2 Boise Cascade:Engineered Wood Products

Framing 2x8 22 Boise Cascade:Engineered Wood Products

Interior Finish 1/2" Gypsum Board 22 Boise Cascade:Engineered Wood Products

Miscellaneous 1.5 Boise Cascade:Engineered Wood Products
Wall Dead Load: " \ psf

Master Bedroom §:::ri°::::§:) (ft2) 429:;1 33
Total Roof Weight | 2097 Kips |

Wall Length (ft) 782

i Average Wall Height (ft) 10

Main House Wall Area (ft2) 782

Wall DL (psf) 13
Total Wall Weight | 10.17 Kips |

Area Type: Area (ft2) Dead Load (psf)

Interior 1000 17
Deck 1728.5032 12
Total Floor Weight | 37.74 Kips |

Comments:
Total Weight= 77.88 Kips weight bearing on peirs
Seismic Weight= 35.05 Kips weight of roof and half of wall
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Project Job Ref.
Casa Del Sol
Section Sheet no./rev.
S o Master Flex/Great Room/Studio Roof Joist Calcs | 1
_ASAESOL
Calc. b Date Chk'd b Date App'd b Date
Team Orange County y 4 PRy
F.M. :2/12/2015
Variable Value Unit Comments:
Length of Beam: L 14|t Reference Roof Plan Design
Cross Sectional Area: A 13.88|in2
Section Modulus S 21.39 |in3 NDS Table 1B: Standard Dressed Sawn Lumber
Moment of Inertia | 98.93 |ind
Modulus of Elasticity E 1700000 | Ib/in2
Extreme Fiber Stress in Bending F_b 1000 | psi Framing Lumber Table 1: Posts and Timbers Design Values
Horizontal Shear F_v 180 | psi
Beam Size 2x10|in x in Douglas Fir-Larch No. 1
Spacing 16 |in. O.C

Live Load Weight LL 20| psf

Dead Load Weight DL 17 | psf

Distributed Load w 49.33|PLF

Shear Vv 690.67 | Ibs

Shear (@each connection) V_c 345.33 |lbs

Moment [m 1208.67] Ibs*ft \

Cross Sectional Area_allowed

A_allowed

1.92|in"2

Check Condition

(Area_allowed < A)

TRUE Shear IS SATISFIED

Section Modulus

S

14.50|in"3

Is assumption Correct?

S < S_limit

TRUE Bending IS SATISFIED

Allowed Deflection

A_allowed

0.7in

Actual Deflection

A_actual

0.25(in

Check Condition

(A_actual < A_allowed)

TRUE Deflection IS SATISFIED
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File = C:\PROGRA~2\ENERCA~1
WOOd Beam ENERCALC, INC. 1983-2015, Build:6.15.1.19, Ver:6.15.1.19

Lic. # : KW-06008535 Licensee : Ipa inc

Description : Team Orange - Carport 4x10 Beam

CODE REFERENCES

Calculations per
Load Combination Set : IBC 2012

Material Properties

Analysis Method : Allowable Stress Design Fb - Tension 1000 psi E : Modulus of Elasticity
Load Combination IBC 2012 Fb - Compr 1000 psi Ebend- xx 1700ksi
Fc - Prll 1500 psi Eminbend - xx 620ksi
Wood Species : Douglas Fir - Larch Fc - Perp 625 ps!
Wood Grade ~ : No.1 Fv 180 psi
Ft 675 psi Density 32.21 pef

Beam Bracing : Beam is Fully Braced against lateral-torsion buckling

D(0.204) Lr(0.24)
v v v v v
5.0 X 9.250
Span = 10.50 ft
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Uniform Load : D =0.0170, Lr=0.020 ksf, Tributary Width = 12.0 fi

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.703: 1 Maximum Shear Stress Ratio = 0.294 : 1
Section used for this span 5.0 X 9.250 Section used for this span 5.0 X 9.250
b : Actual = 1,053.79psi fv : Actual = 66.07 psi
FB : Allowable = 1,500.00 psi Fv : Allowable = 225.00 psi
Load Combination +D+Lr+H Load Combination +D+Lr+H
Location of maximum on span = 5.250ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.118 in Ratio= 1069
Max Upward Transient Deflection 0.000 in Ratio= 0 <360
Max Downward Total Deflection 0.105 in Ratio = 1197
Max Upward Total Deflection 0.000 in Ratio = 0 <180

Maximum Forces & Stresses for Load Combinations

Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M Vv Cqg Cpy Ci G Cp Cy C M fo Fb Vv fv Fv
+D+H 0.00 0.00  0.00 0.00
Length = 10.50 ft 1 0.460 0192 090 1200 1.00 1.00 1.00 1.00 1.00 2.95 497.14  1080.00 096 31.17 162.00
+D+L+H 1200 1.00 1.00 100 1.00 1.00 0.00 0.00  0.00 0.00
Length = 10.50 ft 1 0.414 0173 1.00 1200 1.00 1.00 1.00 1.00 1.00 2.95 497.14  1200.00 096 31.17 180.00
+D+Lr+H 1200 1.00 1.00 1.00 1.00 1.00 0.00 0.00  0.00 0.00
Length = 10.50 ft 1 0.703 0294 125 1200 1.00 1.00 1.00 1.00 1.00 6.26 1,053.79  1500.00 204 66.07 225.00
+D+S+H 1200 1.00 1.00 100 1.00 1.00 0.00 0.00  0.00 0.00
Length = 10.50 ft 1 0.360 0151 115 1200 1.00 1.00 1.00 1.00 1.00 2.95 497.14  1380.00 096 3117  207.00
+D+0.750Lr+0.750L+H 1200 1.00 1.00 1.00 1.00 1.00 0.00 0.00  0.00 0.00
Length = 10.50 ft 1 0.610 0255 125 1200 1.00 1.00 1.00 1.00 1.00 543 914.63  1500.00 177 57.34  225.00
+D+0.750L+0.750S+H 1200 1.00 1.00 1.00 1.00 1.00 0.00 0.00  0.00 0.00
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File = C:\PROGRA~2\ENERCA~1
ENERCALC, INC. 1983-2015, Build:6.15.1.19, Ver:6.15.1.19

Wood Beam

Lic. # : KW-06008535 Licensee : Ipa inc
Description : Team Orange - Carport 4x10 Beam

Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M Vv Cd Cpy Ci C Cy Cy CL M fo Fb % fv Fv
Length = 10.50 ft 1 0.360 0151 115 1200 100 1.00 1.00 1.00 1.00 2.95 497.14  1380.00 096 3117  207.00
+D+0.60W+H 1200 100 1.00 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 10.50 ft 1 0.259 0108 1.60 1200 100 1.00 1.00 1.00 1.00 2.95 49714 1920.00 096 3117  288.00
+D+0.70E+H 1200 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 10.50 ft 1 0.259 0108 1.60 1200 100 1.00 1.00 1.00 1.00 2.95 49714 1920.00 096 3117  288.00
+D+0.750Lr+0.750L+0.450W+H 1200 100 1.00 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 10.50 ft 1 0.476 0199 160 1200 100 1.00 1.00 1.00 1.00 543 914.63  1920.00 177 57.34  288.00
+D+0.750L+0.750S+0.450W+H 1200 100 1.00 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 10.50 ft 1 0.259 0108 1.60 1200 100 1.00 1.00 1.00 1.00 2.95 49714 1920.00 096 3117  288.00
+D+0.750L+0.750S+0.5250E+H 1200 100 1.00 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 10.50 ft 1 0.259 0108 1.60 1200 100 1.00 1.00 1.00 1.00 2.95 49714 1920.00 096 3117  288.00
+0.60D+0.60W+0.60H 1200 100 1.00 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 10.50 ft 1 0.155 0065 160 1200 100 1.00 1.00 1.00 1.00 1.77 298.29  1920.00 058 1870  288.00
+0.60D+0.70E+0.60H 1200 100 1.00 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 10.50 ft 1 0.155 0065 160 1200 100 1.00 1.00 1.00 1.00 1.77 298.29  1920.00 058 1870  288.00
Overall Maximum Deflections

Load Combination Span Max. "-"Defl  Location in Span Load Combination Max. "+" Defl Location in Span
Lr Only 1 0.1178 5.288 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 2.385 2.385

Overall MINimum 0.675 0.675

+D+H 1.125 1.125

+D+L+H 1.125 1.125

+D+Lr+H 2.385 2.385

+D+S+H 1.125 1.125

+D+0.750Lr+0.750L+H 2.070 2.070

+D+0.750L+0.750S+H 1.125 1.125

+D+0.60W+H 1.125 1.125

+D+0.70E+H 1.125 1.125

+D+0.750Lr+0.750L+0.450W+H 2.070 2.070

+D+0.750L+0.750S+0.450W+H 1.125 1.125

+D+0.750L+0.750S+0.5250E+H 1.125 1.125

+0.60D+0.60W+0.60H 0.675 0.675

+0.60D+0.70E+0.60H 0.675 0.675

D Only 1.125 1.125

Lr Only 1.260 1.260

L Only

S Only

W Only

E Only

H Only

+D+H 1.125 1.125

+D+L+H 1.125 1.125

+D+Lr+H 2.385 2.385

+D+S+H 1.125 1.125

+D+0.750Lr+0.750L+H 2.070 2.070

+D+0.750L+0.750S+H 1.125 1.125

+D+0.60W+H 1.125 1.125

+D+0.70E+H 1.125 1.125

+D+0.750Lr+0.750L+0.450W+H 2.070 2.070

+D+0.750L+0.750S+0.450W+H 1.125 1.125
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CCASAESOL

Project Job Ref.
Casa Del Sol
Section Sheet no./rev.

Diaphragm Analysis (Studio: N-S Direction)
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Team Orange County AT 2/12/2015
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Project Job Ref.
Casa Del Sol
Section Sheet no./rev.
Diaphragm Analysis (Studio: N-S Direction
CCASAESOL Prragm Anebe !
a Calc. by Date Chk'd by Date App'd by Date
Team Orange County AT 2/12/2015
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Casa Del Sol

Section Sheet no./rev.
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Diaphragm Analysis (Studio: W-E Direction)
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Diaphragm Analysis (Studio: W-E Direction
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Lateral Analysis and Design (Drag Struts: Studio
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Casa Del Sol
Section Sheet no./rev.
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SECTION PROPERTIES

Table 1B Section Properties of Standard Dressed (S4S) Sawn Lumber ﬁ
X-X AXIS Y-Y AXIS

I Standard Area Moment Moment Approximate weight in pounds per linear foot (lbs/ft)
| Nominal Dressed of Section of Section of of piece when density of wood equals:
i Size Size (S4S8) | Section [Modulus| Inertia [Modulus| Inertia
! bxd bxd A S . B l,, |25 Ibs/ft’|30 Ibs/ft’| 35 lbs/ft’| 40 Ibs/ft’| 45 Ibs/ft’| 50 lbs/ft’

i in. x in. in.? in? in.* in in.*

' Boards'

1x3 3/4 x 2-1/2 1.875 0.781 0.977 0.234 | 0.088 0.326 0.391 0.456 0.521 0.586 | 0.651
1x4 3/4 x 3-1/2 2.625 1.531 2.680 0.328 | 0.128 0.456 0.547 0.638 0.729 0.820 0.911
1x6 3/4 x 5-1/2 4.125 3.781 10.40 0.516 0.193 0.716 0.859 1.003 1.146 1.289 1.432
1x8 314 x 7-1/4 5.438 6.570 23.82 0.680 0.255 0.944 1.133 1.322 1.510 1.699 1.888
1x10 3/4 x 9-1/4 6.938 10.70 49.47 0.867 0.325 1.204 1.445 1.686 1.927 2.168 2.409
15%12 34 x 11-1/4 8.438 156.82 88.99 1.055 0.396 1.465 1.758 2.051 2.344 | 2.637 2.930
Dimension Lumber (see NDS 4.1.3.2) and Decking (see NDS 4.1.3.5)
2x3 1-1/2 x 2-1/2 3.750 1.56 1.953 0.938 0.703 0.651 0.781 0.911 1.042 1.172 1.302
2x4 1-1/2x 3-1/2 | 5.250 3.06 5.359 1.313 0.984 0.911 1.094 1.276 1.458 1.641 1.823
2%5 1-1/2x 4-1/2 | 6.750 5.06 11.39 1.688 1.266 1.172 1.406 1.641 1.875 2.109 2.344
2x6 1-1/2x 5-1/2 | 8.250 7.56 20.80 2.063 1.547 1.432 1.719 2.005 2.292 2.578 2.865
2x8 1-1/2 x 7-1/4 10.88 13.14 47.63 2.719 2.039 1.888 2.266 2.643 3.021 3.398 3.776
2x10 1-1/2 x 9-1/4 13.88 21.39 98.93 3.469 2.602 2.409 2.891 3.372 3.854 | 4.336 4.818
2x12 | 1-1/2x11-1/4 | 16.88 31.64 178.0 | 4.219 3.164 2.930 3.516 | 4.102 | 4.688 5273 5.859
2x14 1-1/2x 13-1/4 | 19.88 43.89 290.8 4.969 3.727 3.451 4.141 4.831 5.521 6.211 6.901
3x4 2-1/2 x 3-1/2 8.75 5.10 8.932 3.646 4.557 1.519 1.823 2127 2.431 2.734 3.038
3x5 2-1/2 x 4-1/2 11.25 8.44 18.98 4.688 5.859 1.953 2.344 2.734 3.125 3.516 3.906
3x6 2-1/12 x 5-1/2 13.75 12.60 34.66 5.729 7.161 2.387 2.865 3.342 3.819 | 4.297 4774
3x8 2-1/2 x 7-1/4 18.13 21.90 79.39 7.552 9.440 3.147 3.776 | 4.405 5.035 5.664 6.293
3x10 | 2-1/2x9-1/4 | 23.13 35.65 164.9 9.635 12.04 | 4.015 4.818 5.621 6.424 7.227 | 8.030
3x12 | 2-1/2x11-1/4 | 2813 52.73 296.6 11.72 14865 | 4.883 5.859 6.836 7.813 8.789 9.766 N
3x14 | 2-1/2x13-1/4 | 33.13 73.15 484.6 13.80 17.25 5.751 6.901 8.051 9.201 10.35 11.50 o)}
3x16 | 2-1/2x15-1/4 | 38.13 96.90 738.9 15.89 19.86 6.619 7.943 9.266 10.59 11.91 13.24
4x4 3-1/2 x 3-1/2 12.25 7.15 12.51 7.146 12.51 2127 2.552 2.977 3.403 3.828 4.253
4x5 3-1/12 x 4-1/2 15.75 11.81 26.58 9.188 16.08 2.734 3.281 3.828 | 4.375 | 4.922 5.469
4x6 3-1/2 x 5-1/2 19.25 17.65 48.53 11.23 19.65 3.342 4.010 4.679 5.347 6.016 6.684
4x8 3-1/2x7-1/4 | 2538 30.66 111.1 14.80 25.90 4.405 5.286 6.168 7.049 7.930 8.811
4x10 | 3-1/2x9-1/4 | 32.38 49.91 230.8 18.89 33.05 5.621 6.745 7.869 8.993 10.12 11.24
4x12 | 3-1/2x11-1/4 | 39.38 73.83 4156.3 22,97 | 40.20 6.836 8.203 9.570 10.94 12.30 13.67
4x14 | 3-1/2x13-1/4 | 46.38 102.41 678.5 27.05 47.34 8.051 9.661 11.27 12.88 14.49 16.10
4x16 | 3-1/2x15-1/4 | 53.38 | 13566 | 1034 31.14 54.49 9.266 11.12 12.97 14.83 16.68 18.53
Timbers (5" x 5" and larger)*
Post and Timber (see NDS 4.1.3.4 and 4.1.5.3
5%5 4-1/2 x 4-1/2 20.25 15.19 3417 15.19 34.17 3.516 | 4.219 4.922 5.625 6.328 7.031
6x6 5-1/2 x 5-1/2 30.25 27.73 76.26 27.73 76.26 5.252 6.302 7.352 8.403 9.453 10.50
6x8 5-1/2x 7-1/2 41.25 51.56 193.4 37.81 104.0 7.161 8.594 10.03 11.46 12.89 14.32
8x8 7-12x7-1/12 | 56.25 70.31 263.7 70.31 263.7 9.766 11.72 13.67 15.63 17.58 19.53
8x10 7-1/2 x 9-1/2 71.25 112.8 535.9 89.06 334.0 12.37 14.84 17.32 19.79 22.27 24.74
10x10 | 9-1/2x9-1/2 90.25 142.9 678.8 142.9 678.8 15.67 18.80 21.94 25.07 28.20 31.34
10x12 | 9-1/2x 11-1/2 | 109.3 209.4 1204 173.0 821.7 18.97 22.76 26.55 30.35 34.14 37.93
12x12 | 11-1/2x11-1/2| 1323 253.5 1458 253.5 1458 22.96 27.55 3214 | 36.74 | 41.33 45.92
12x 14 | 11-1/2x13-1/2| 155.3 349.3 2358 297.6 1711 26.95 32.34 3773 | 43.13 | 48.52 53.91
14 x 14 | 13-1/2x 13-1/2] 1823 410.1 2768 410.1 2768 31.84 37.97 | 44.30 50.63 56.95 | 63.28
14 x16 | 13-1/2x 156-1/2| 209.3 540.6 4189 470.8 3178 36.33 43.59 50.86 58.13 65.39 72.66
16x16 | 15-1/2x 15-1/2| 240.3 620.6 4810 620.6 4810 41.71 50.05 58.39 66.74 75.08 83.42
16 x 18 | 15-1/2x17-1/2| 271.3 791.1 6923 700.7 5431 47.09 56.51 65.93 75.35 84.77 94.18
18x 18 | 17-1/2x 17-1/2| 306.3 893.2 7816 893.2 7816 53.17 63.80 74.44 85.07 95.70 106.3
18 x 20 | 17-1/2x 19-1/2| 341.3 1109 10813 995.3 8709 59.24 71.09 82.94 94.79 106.6 118.5
20x 20 [ 19-1/2x 19-1/2| 380.3 1236 12049 1236 12049 66.02 79.22 92.4 105.6 118.8 132.0
20x 22 | 19-1/2x 21-1/2| 419.3 1502 16150 1363 13285 72.79 87.34 101.9 116.5 131.0 145.6
22 x 22 | 21-1/2x21-1/2| 462.3 1656 17806 1656 17806 | 80.25 96.30 112.4 128.4 144.5 160.5
22 x 24 | 21-1/2 x 23-1/2| 505.3 1979 23252 1810 19463 | 87.72 105.3 122.8 140.3 157.9 175.4 .J
24 x 24 | 23-1/2 x 23-1/2| 552.3 2163 25415 2163 25415 95.88 115.1 134.2 153.4 172.6 191.8
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DESIGN VALUES FOR WOOD CONSTRUCTION - NDS SUPPLEMENT

\ m Table 1B Section Properties of Standard Dressed (S4S) Sawn Lumber (Cont.)

X-X AXIS Y-Y AXIS
Standard Area Moment Moment Approximate weight in pounds per linear foot (Ibs/ft)
Nominal Dressed of Section of Section of of piece when density of wood equals:
Size Size (S4S) | Section |Modulus| Inertia |Modulus| Inertia
bxd bxd A S b S, l, |25 Ibs/ft’]|30 Ibs/ft’| 35 Ibs/ft’|40 Ibs/ft’| 45 Ibs/ft’| 50 Ibs/ft’
in. x in. in.2 in.} in in. in*

Beams & Stringers (see NDS 4.1.3.3 and 4.1.5.3)
6x10 | 5-1/2x9-1/2 52.25 82.73 393.0 | 47.90 131.7 9.071 10.89 12.70 14.51 16.33 18.14
6x12 | 5-1/2x11-1/2 | 63.25 121.2 697.1 57.98 169.4 10.98 13.18 16.37 17.57 19.77 21.96
6x14 | 5-1/2x13-1/2 | 74.25 167.1 1128 68.06 187.2 12.89 15.47 18.05 20.63 23.20 25.78
6x16 | 51/2x15-1/2 | 85.25 220.2 1707 78.15 214.9 14.80 17.76 20.72 23.68 26.64 29.60
6x18 | 5-1/2x17-1/2 | 96.256 | 280.7 2456 88.23 242.6 16.71 20.05 23.39 26.74 30.08 33.42
6x20 | 5-1/2x19-1/2 | 107.3 348.6 3398 98.31 270.4 18.62 22.34 26.07 29.79 33.52 37.24
6x22 | 5-1/2x21-1/2 | 118.3 423.7 4555 108.4 298.1 20.53 24.64 28.74 32.85 36.95 41.06
6x24 | 5-1/2x23-1/2 | 129.3 506.2 5948 118.5 325.8 2244 | 26.93 31.41 35.90 | 40.38 | 44.88
8x12 [ 7-1/2x11-1/2 | 86.3 165.3 950.5 107.8 | 404.3 14.97 17.97 20.96 23.96 26.95 | 29,95
8x14 | 7-1/2%x13-1/2 | 101.3 227.8 1538 126.6 | 4746 17.58 21.09 | 24.61 28.13 31.64 35.16
8x16 | 7-1/2x15-1/2 | 116.3 300.3 2327 145.3 544.9 20.18 2422 | 28.26 32.29 36.33 | 40.36
8x18 | 7-1/2x17-1/2 | 131.3 382.8 3350 164.1 615.2 22.79 27.34 31.90 36.46 41.02 45.57
8x20 | 7-1/2x19-1/2 | 1463 475.3 4634 182.8 685.5 25.39 30.47 3555 | 40.63 45.70 50.78
8x22 | 7-1/2x21-12 | 1613 577.8 6211 201.6 755.9 27.99 33.59 39.19 | 4479 50.39 55.99
8x24 | 7-1/2x23-1/2 | 176.3 690.3 8111 220.3 826.2 30.60 36.72 42.84 48.96 55.08 | 61.20
10x 14 | 9-1/2x13-1/2 | 128.3 288.6 1948 203.1 964.5 22.27 26.72 31.17 35.63 | 40.08 | 44.53
10%x16 | 9-1/2x15-1/2 | 147.3 380.4 2948 2331 1107 25.56 30.68 | 3579 | 40.90 | 46.02 51.13
10x18 | 9-1/2x17-1/2 | 166.3 484.9 4243 263.2 1250 28.86 3464 | 40.41 46.18 51.95 57.73
10x20 | 9-1/2x19-1/2 | 185.3 602.1 5870 293.3 1393 32,16 38.59 | 45.03 51.46 57.89 64.32
10x22 | 9-1/2x21-1/2 | 204.3 731.9 7868 323.4 1536 35.46 4255 | 49.64 56.74 63.83 70.92

@ 10x24 | 9-1/2x23-1/2 | 223.3 8744 | 10274 | 353.5 1679 38.76 46.51 54.26 62.01 69.77 77.52

0
m
2]
=
o
2
o
)
o
)
m
)
=
m
7

12x16 | 11-1/2x 15-1/2| 178.3 460.5 3569 341.6 1964 30.95 37.14 43.32 49.51 55.70 61.89
12x18 | 11-1/2x17-1/2| 201.3 587.0 5136 385.7 2218 34.94 41.93 48.91 55.90 62.89 69.88
12x20 | 11-1/2x 19-1/2| 224.3 728.8 7106 429.8 2471 38.93 46.72 54.51 62.29 70.08 77.86
12x22 [11-1/2x21-1/2| 247.3 886.0 9524 473.9 2725 42.93 51.51 60.10 68.68 77.27 85.85
12x24 [ 11-1/2x23-1/2| 270.3 1058 12437 518.0 2978 46.92 56.30 65.69 75.07 84.45 93.84
14 x 18 | 13-1/2x 17-1/2| 236.3 689.1 6029 531.6 3588 41.02 49.22 57.42 65.63 73.83 82.03
14 x20 | 13-1/2x 19-1/2| 263.3 855.6 8342 592.3 3998 45.70 54.84 63.98 73.13 82.27 91.41
14 %22 | 13-1/2x 21-1/2| 290.3 1040 11181 653.1 4408 50.39 60.47 70.55 80.63 80.70 100.8
14 x 24 [ 13-1/2x 23-1/2| 317.3 1243 14600 713.8 4818 55.08 66.09 TT 88.13 99.14 110.2
16 x20 | 15-1/2x 19-1/2| 302.3 982.3 9578 780.8 6051 52.47 62.97 73.46 83.96 94.45 104.9
16 x22 | 15-1/2x 21-1/2| 333.3 1194 12837 | 860.9 6672 57.86 69.43 81.00 92.57 1041 115.7
16 x 24 | 15-1/2x 23-1/2| 364.3 1427 16763 | 941.0 7293 63.24 75.89 88.53 101.2 113.8 126.5
18x22 [17-1/2x 21-1/2| 376.3 1348 14493 1097 9602 65.32 78.39 91.45 104.5 117.6 130.6
18x24 [17-1/2x23-1/2| 4113 1611 18926 1199 10495 71.40 85.68 99.96 114.2 128.5 142.8
20x 24 | 19-1/2x 23-1/2| 458.3 1795 21089 1489 14521 79.56 95.47 111.4 127.3 143.2 159.1

-

. According to the Southern Pine Inspection Bureau’s (SPIB) Standard Grading Rules for Southern Pine Lumber: Section 265 stress rated boards:
o Industrial 55 (IND 55) shall be graded as per No. 1 dimension
o Industrial 45 (IND 45) shall be graded as per No. 2 dimension
o Industrial 26 (IND 26) shall be graded as per No. 3 dimension

See Table 4B for Southern Pine dimension lumber design values.

2. Neither Redwood nor Southern Pine are classified as Beams and Stringers or Posts and Timbers.

o
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LATERAL FORCE-RESISTING SYSTEMS
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LATERAL FORCE-RESISTING SYSTEMS

-parquuny 10 paddip-10 2q [[BYS S[IBU PAZIUBA[RD) *L
‘paraB8ms aq [[eys sa8pa [oued |[e 18 s[1eu pue sagpa [aued Suuolpe 1e 1212215 10 [BUNLOU ,¢ 24 [[BYS SIaQUIAL Suruey Jo 208} pajieu

311 Jo pIA 21 ‘KJPANBWIRNY S19qUISt SUrey JaISf1p Uo [[e} 01 1950 aq |jeys siutof [aued “3pIs 1ayia UO 191USd UO 9 UBY} SSI] ST Surords [reu pue [[eA 183YS € JO 5308) yioq uo patjdde are spoued ateyp 9

-¢°0 Aq pardnjnu 3q [[eys SaN[eA "D ‘UONBOLIE] JO AW I8 %6 | URY) J218aIF S| Fullel) 2y) JO JULIUO00 SIMISIOU JIYM, "¢
*z'1 Aq pasearout aq 03 panuuiad 2q [[eys san[ea *D ‘pasn 21e sjoued ausodwon 10 sjoued poomA(d K1d-g 10 Ajd-t sy “sjpued poomi(d £1d-¢ 10

€SO IS I PIIONISUOD S[[BA TEYS 10] SIN[BA SSUYNS [oued PUB UONBOLI]E] JO AL 18 %46 01 [enba IO UBY) SS] JUINUOD UMISTOU I Suiwely ur difs [reu Uo paseq 21e D SAN[EA SSAUPNS JeAYS JuatRddy “p
*1 ey 1212213 2q 10U [[eys J0108] waunsnlpy Aaein ogadg 4], (V7€ 11 SIqBL) SN Y} Woxj Isquin] Sujwely oyl jo AnarIn oyoadg = 0 210y *[(D-5'0)-1] = 10308,] 1WAUNSIPY AIARID agioadg

a1 Aq Anoedes Ieays Jtun [eutwou pajenqe oy Sukjdnnuw £q pauruuelap aq [[eys sanroedes 1LAYS 1UN [BUIIOU PIdNPAI ‘AUl WILYINOS 1O yoe]-11g-se[Bnoql uey) Jayio Surwely jo sapeid pue saoads 107 ‘¢
‘SpIS SSOIDB

uorsuswp Suoj yna pardde a1e sjpued (q) 10 42120 UO SAYIUT 9] JO WINWIXEW € paoeds 918 sprus (v) papiaoxd Suljieu Swes (s Sungieays Your 7g/S [ 10j UMOYS S2N[BA 0] Pasealdul aq 0} paniuuad a1e s1eays 7
‘SUOISUSUIIP [I2U XOq PUE UOWWOD 10§ ¥ Xipuaddy 398 ‘S|[em Jeatjs pIeoqiaqy J0J ¢'L°¢"f PUe ‘S|[BA Jeays preoqa(oried 10§ 7'L°¢ Y S[BM IBAYS 1ourd [RIMONIS POOM 10 [°L"€H 29 ‘suawannbal oyroads

10 "9°Cf 995 SJUAWANNba UONINNSUCD [PI3UIF 10§ "20UBISISII JUN PAIOIOES (11YT PUB ANoedED IEals JUN S]qEMO[e (JSV 2UTULIIAP 01 €'¢ " YILA S0UBPIOIIE Ul paisnipe 2q [[EYS San[eA Jeays JIUN [RUIWON *[

4 . . eay g/ x Buo) , X
o 06L | S¥9 | Siv 5 028 0g 09 0y ove .cmﬁwaﬁ___mw. m&ae rumr,r% L etise Bl
W (peay 91/2 X Buo| 2/}-| X preogiaqld
= osL | sv9 | s g's 0zs s 09¥ oy ove .0Z1°0) I1eu Buyoo: ‘Ajef 'e6 |1 zn L
W (Buyoos paziueajeb) ey
m GGPL | GOLL | 9S8 | 08 9z 0vol vz 061 €z 019 ¥7 00 8/5
< 06ZL | 0oL | 022 | o8 14 0Z6 ¥z 0ZL £2 0SS 1z 04€ POl it (.omiD
a 086 | S5 | 065 | 06e vz 002 77 ovS 0z ozh T 082 Z i 5
= 082 | o9 | oes | gsee £z 0£9 1z 08y 0z 0e 8l 092 P T Py B
S ove | Sv9 | 505 | see z 009 6l 09¥ i 09¢ sl ovz P9 8 ~Bumesus | ©
= (xoq paziueajeb pieoga|oiUed W
o 10 UOWILO3) [IeN m
M 0GLL | 08 | 09 | 0S¥ zz 028 0z 029 8l 08y ol oze P8 B/E-L 8/t bups| 2
Z ool | 022 | o6s | o6g 1z 0zL Ll 0SS ol ozy gl 08z P9 - oL/s P 8o
= (Buises paziueajeb) eN =o©
0 geve | 098L | oevl | 0s6 | @2 8k OvilL | 8l €8 0EEL | 9l 9z oOzoL | €l 6L 089 ool 21t ceist Zo
= sslz | osoL | o6zl | o8 | €z Zs  o¥sL | 6L g oozL | IL 0e  0z6 | ¥l AR A zeish 6 S§
b 06/L | 0zl | g90L | o0eL | 0z  ec  o08ZL | SI sz 08 | €l 6L 09 | O} gL 02§ cersk 4 W_Mwww_w 6o
o ovol | ogzL | 086 | o9 | 12 Zv  OLLL | 21 gz 006 | ¥ zz ool | M sl o8y pg gle-L 941 = h_._sqsm 2
z gevl | osit | g68 | si9 | oz sy 090k | L le  o0z8 | Si sz ov9 | zb L opy :8/€ oo
= Ochl | 060+ | O¥8 | 095 | Zb Z€  0c0b | © 0z 08l | & Gk 008 | &8 Kb 00F 8/e
@ oozs | 086 | oo2 | cos | 8 s o006 | wL vz oor | 2L 8L obS | 6 €L 09E - e 9k/s
a gevz | 0981 | oerl | 056 | se 1S  Owll | 22 98 OEL | 02 62 020k | 9l zz 089 POL gL ze/st
=~ sv0z | opsL | sozi | 8L | €2 £ o8k | L vz 00LL | vl gL 098 | 1 vl 095 zessh
o cioL | civt | cobk | ez | vz or over | 6L sz oL | 9 lz  08L | €L 9L 0§ P8 gle-L oL | s _m‘_“_wn“m
_m.._ OLLL | 0BZL | OLOL | S¥9 ¥z eF  0zZl | 02 0€ 0Z6 Ll ve 0zl vl 6l 09 28/€ e _L% s
& 0S¥l | 060V | O¥8 | 095 | 22 G 0ok | 9 € 08L | &b gL 009 | O} gL oov P9 e oL/s pOOM
Ald €SO Ald €SO Ald  8sO Ald  8SO hﬂ“ﬂwumhwcuﬂ__”ﬂ
0id) | @d) | (d) | Gid) | Cuysdp)  (ud) | Cuysdpy)  (d) | (uysdp)  (nd) | (uysdpy)  (id) 5 (up) cun
L) ~» ~m M L ] £ B, s ® 5 B _:—_xg_m -_-_
A A A A 5] A 9 A 9 A 9 A 10 1o\  |ssauoIyL
[4 £ 4 9 4 £ 14 9 o218 g adA] Bujweid ul jaued [eLiSiEN
('u) buroeds (“u1) Buioedg sausised abp3 |aue 1ausisey uonesauad | |eulwoN Buppeeus
Jaualsed abpg jaued Ll 4 90p d Joudised | wnwiup
anNim JINSIFS ununuipy
g v

,S|aued paseq-poojp

recrSIIEM 129YS dweii-pooj 103 saijidede) Jeays juf [eUIWION VE™Y 3lqel




oy
@
5
&

26

Quik Drive® Systems

The Simpson Strong-Tie® Strong-Drive® SDS Heavy-Duty
Connector screw is a %" diameter structural wood screw ideal
for various connector installations as well as wood-to-wood
applications. It installs with no predrilling and has been extensively
tested in various applications. The SDS Heavy-Duty Gonnector !
screw is improved with a patented easy driving 4CUT™ point and |
a corrosion resistant double-barrier coating. ’

The #8x1%" SD Wafer-Head screw is ideal for miscellaneous
fastening applications. The needle point ensures fast starts and
deep #2 Phillips drive reduces cam-out and stripping.

SDS FEATURES:

» The patented 4CUT point has a square core and serrated
threads to reduce installation torque and make driving easier
with no predrilling and minimal wood splitting. I

« Available with a double-barrier coating or in Type 316 stainless i
stael. Carbon steel loads apply to corresponding stainless
steel models.

« %" hex washer head is stamped with the No-Equal sign and |
fastener length for easy identification after installation. |

MATERIAL: Heat-treated carbon steel, Type 316 stainless steel '

Length

i-4—— Center screw
in middle of
rim board

- Sole plate per table
|dentification

on all SDS Wood structural
screw heads ;r;ﬁ:tgé:g fastened
(¥°x3" SDS
shown) Minimum

penetration

Rim board
per table

Thread Length

The 4CUT Strong-Drive® SDS

FINISH: SD8x1.25—Electro Galvanized: | point redioes  HEAVY-DUTY CONNECTOR Screw
5D5—Double Barngr (all |eng:hs}:' o torque and Sole-to-Rim Connection
SDS—Type 316 Stainless Steel (12" thru 3%2 lengths) " makes driving
CODES: See page 12 for Code Reference Key Chart. || = . easier.
WARNING: Industry studies show that hardened fasteners can I Strong-Drive®
i 2 | %"x3" SDS HEAVY-DUTY

experience performance problems in wet or corrosive environments. |
Accordingly, the SD8x1.25 should be used in dry, interior, and |
noncorrosive environments only. i

CONNECTOR Screw

U.S. Patent 6,109,850;
5,897,280; 7,101,133

Wafer-Head Screw
(Not for structural applications -
see note 8)

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

Simpson Strong-Tie® Strong-Drive® SDS HEAVY-DUTY CONNECTOR Screw and Wafer-Head Screw

i St.rong‘-’l‘xe

DF/SP Allowable Loads* SPF/HF Allowable Loads*
Thread | Fasteners Shear (100)' Withdrawal® Shear (100) Withdrawal®
?Ilrﬁ m;:? ' Length| per , |Wood Side Piate®| _ Steel Side Plate (100)  |wood Side Plate’| Steel Side PlateJ (100) t,:{’;}?
(in.) | Carton o | 1% 14 ga & 10 ga or |Wood or Steel| . | 1% 14 ga & |10 ga or |Wood or Steel
14" | soi (169 42 4a | Greater | SidePlate | ' |SPFLVL 1603) 45 4a | Greater| Side Plate
S x 1% | SD8x1.25¢ | — — — | — |50 50 50 — — — [45| 45 45 — 170
BB vix1%|spss112 | 1 1500 — | — [e250] 250 | 250 170 = — |180| 180 | 180 120
B ix2 [SDS25200| 1% | 1300 — | 7— 250 290 | ‘290 215 — — |180] 210 | 210 150
BB /ix2v |S0S25212 | 1% | 1100 | 190 | — |250] 390 420 255 135 | — | 180 | 280 | 300 180
B ix3 [SDS25300| 2 950 280 | — |250| 420 | 420 345 200 | — |180| 300 | 300 240 15,
B x3% | SDS25312 2% | 900 340 | 340 | 250 | 420 | 420 385 245 | 245 |180| 300 | 300 270 u,
| x4%|SDs25412 | 2% | 800 350 | 340 |250 | 420 | 420 475 250 | 245 | 180 [ 300 | 300 330 F20
B x5 [SDS25500| 2% | 500 350 | 340 | 250 | 420 | 420 475 250 | 245 | 180 | 3800 [ 300 330
| %x6 [SDS25600 | 3% | 600 350 | 840 | 250 | 420 | 420 560 250 | 245 |180| 300 | 300 395
B /x8 |S0S25800| 3% | 400 | 350 340 | 250 | 420 | 420 560 250 | 245 | 180 | 800 | 300 395 |
Simpson Strong-Tie® Strong-Drive® SDS HEAVY-DUTY CONNECTOR Screw — Allowable Shear Values for Sole-to-Rim Connections
Sole pTr[.';it'::{?;n 2% DF/SP 2x srsm:nmms thjs MinimumLVL | 1% Minimum LSL
Size Model Plate into Rim Board Rim Board Rim Board Rim Board Code
(in.) No. Nominal | o Board - : Ref.
Size (in) DF/SP | SPFHF | DF/SP SPF/HF | DF/SP | SPFHF | DF/SP | SPFHF
Sole Plate | Sole Plate | Sole Plate | Sole Plate | Sole Plate. Sole Plate | Sole Plate | Sole Plate
B | vix4v | SDS25412 2% 2 250 190 190 190 190 190 220 190 15,
B x5 | SDS25500 2x 2 250 190 190 190 190 190 220 190 U,
B ix6 | SDS25600 | 2xor3x 2 250 190 190 190 190 190 220 190 F20

1. Screws may be provided with the 4GUT or Type 17 point.

2, Strong-Drive® SDS Heavy-Duty Connector screws install best with a low
speed 4" drill with a %" hex head driver.

Values are valid for connections between two members with full thread

penatration into the main member. Eor other wood side plate values, see

Fastening Systems catalog (C-F-14) pages 317-321.

Allowable loads are shown at the wood load duration factor of Cp=1.00.

Loads may be increased for load duration per the building code up to a Cp=1.60.

_Withdrawal loads shown are in pounds (Ibs.) and are based on the entire threaded
section installed into the main member. If thread penetration into the maj mger
is less than the Thread Length as shown in the table, reduce allowable load by
172 Ibs. x inches of thread not in main member. Use 121 Ibs.finch for SPF.

i

o

6. Fasteners per Carton represent the quantity of screws that are available in
bulk packaging. Screws are also available in mini bulk and retail packs. Refer
to Simpson Strong-Tie® Fastening Systems calalog (C-F-14).

7. LSL wood-to-wood applications that require 414", 5', 6" or 8" SDS screws are
limited to interior-dry use only.

8. SD8x1.25 requires %" minimum penetration. DO NOT USE SD8x1.25 wood
screws with structural connectors unless specified and stated in this catalog.

9. Where predrilling is required for Strong-Drive® SDS Heavy-Duty Connector
screws, predrill diameter is %2".

10. Minimum spacing, edge, and end distance requirements are listed in
ICC-ES ESR-2236. For smaller requirements, please contact Simpson
Strong-Tie anginearing

0
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Caps & Bases

BCQIEBGQ Column Caps

SEEREY This product is preferable to similar connectors because of i
§ a) easier installation, b) higher loads, ¢) lower installed cost, |
w

or a combination of these features. |

—— S — —————-e —— - ————— '

4....~*" Column caps provide a high-capacity connection for column-beam
combinations. This design uses Simpson Strong-Tie® Strong-Drive® SDS Heavy-Duty
Connector screws to provide faster installation and provides a greater net section
area of the column compared to bolts, The SDS screws provide for a lower profile
compared to standard through bolts. '
MATERIAL: CCQ3, ECCQ3, CCQ4, CCQ4.62, ECCQ4, ECCQ4.62, CCAS6, :
ECCQ6—7 gauge; all others—3 gauge |
FINISH: Simpson Strong-Tie® gray paint, available in HDG;
€C0Q and ECCOQ—no coating '
INSTALLATION: |
|
|

o Install ¥"x2%" Strong-Drive SDS Heavy-Duty Connector screws, which are
provided with the column cap. (Lag screws will not achieve the same load.)

+ £C0Q and ECCOQ column cap only (no straps) may be ordered for
field-welding to pipe or other columns. Dimensions are same as ;
CCQand ECCQ. |

|

a'r |

L\Wz ~Jo

« For rough cut lumber sizes, provide dimensions. An optional Wa 3
dimension may be specified with any column size given. (Note that the CCQ468DS2.5 1
Wo dimension on straps rotated 90° is limited by the Wy dimension.) |
OPTIONS: 1
« For end conditions, specify ECCQ. ‘ 5
« Straps may be rotated 90° where W1 > W2 and for CCQ5-6. , Optional CCQ 4
CODES: See page 12 for Code Reference Key Chart. ‘ with straps ;
S e TRy TP s rotated 90° 3
These products are available with additional corrosion protection. Additional products on i
this page may also be available with this option, check with Simpson Strong-Tie for detaifs. i
Dimensions No. of® Allowable Loads (DF/SP) |
Model Beam L 4"x2%:" SDS cca ~ EccO Code c%}%fﬁfauo -
No. width | w, | W, #| Screws | upiift | Down | Uplift | Down | Ref. || (NoLegs)
ccalecca [Beam|Post | (160) | (100) | (160) | (100) )
BB | CCQ3-45DS2.5 3% | 3% |3%| 11 | 8% |7 16 | 14 | 5680 | 16980 | 3695 | 6125 €C003-SDS2.5 3
B | cc03-65DS2.5 3% |3 5% 11 | 8% |7| 16 | 14 | 5680 | 19250 | 3695 | 9625 | 1o, || ECCOQS-SDS25 c
B | CCQ445DS2.5 4 3% (3% | 11 | 8% |7| 16 | 14 | 5680 | 19020 | 4040 | 7655 | L4, @ |
B | Coaiessss |4 [ [&] 11 [ o (7] 16 [ 14 | 7145 [24085 [aoao |saoao Fii || GEACHINRES 4
I | cCco48SDS2.5 ax | 3% 7% | 11 | 8% | 7| 16 | 14 | 7145 [ 24065 | 4040 | 16405 : !
B | CC04.62-3.625DS | 4% | 4% | 3% | 11 | 8% 7| 16 [ 14 | 5680 | 19020 | 4040 | 7655 |
B | CC04.62-4.6250S | 4% | 4% 4% | 11 | 8% |7| 16 | 14 | 5680 | 24450 | 4040 | 9845 | 170 e
B | CC04.62-5.508DS | 4% | 4% | 5% | 11 | 8% |7| 16 | 14 | 7145 | 28585 | 4040 12030 ' B
I | cCc05-45DS2.5 5% | 5% | 3% | 11 | 8% |7 16 | 14 | 5680 | 26635 | 4040 | 10045 (000550825 CC004-8DS2.5
B | cC05-65D52.5 5% | 6% 5% 11 | 8% |7 16 | 14 | 7245 | 28190 | 5585 | 15785 ECC0GE 3D 5 __
B [C005-850525 | 5% | 6% |74 | 11 | 8% |7| 16 | 14 |'7245 | 31670 | 6535 | 21525 'Ef i .
B | CCQ643DS2.5 6x | 5% 3% | 11 | 8% |7 16 | 14 | 5680 | 28585 | 4040 | 12030 | £q4 g
B | cCcas6sSDS25 6x | 5% | 5%| 11 | 8% |7| 16 | 14 | 7145 30250 | 4040 | 18905 £C006-SDS2.5
B cC0685052.5 6x | 5% | 7% | 11 | 8% | 7| 16 | 14 | 7145 | 37815 | 4040 | 25780 ECCOQ6-SDS2.5
B | CCQ6-7.135D52.5 | 6x | 5% | 7| 11 | 8% |7[ 16 | 14 | 7145 | 37815 | 4040 | 24490 160 4
B | CCQ745DS2.5 5% | 6% | 3% | 11 | 8% | 7| 16 | 14 | 5680 | 33490 | 4040 | 13230 |
B | cCca765DS2.5 6% |67 | 5% 11| 8% | 7] 16 | 14 | 7245 | 37125 | 5535 [20780] ' || cCO07.12-50S2.5 :
I | cCca77sDS25 5% | 6% 6% 11 | 8% |7| 16 | 14 | 7245 | 41580 | 5635 | 26616 1 | [ECCOQ712-5D525 '
BB | cCco78sDs2.5 8% | 6% 7% 11 | 8% 7| 16 | 14 | 7245 [ 41580 | 5635 | 28350 X 8
BB | cCQ7.1-45DS2.5 7 7% 1 3% 11 | 8% | 7| 16 | 14 | 5680 | 34730 | 4040 | 18375
B CC071-65DS2.5 | 7 |7%|5%| 11 | 8% [7] 16 | 14 | 7245 | 38500 | 5535 | 28875 €C0Q7.12-S082.5
B | CCO717150S25 | 7 |7%|7%| 11 [ 8% [7]| 16 | 14 | 7245 | 57750 | 5535 36750 ECC007.12-5DS2.5
BB | cCc07.1-85DS2.5 7 7% 7% | 11 | 8% | 7| 16 | 14 | 7245 | 52500 | 5535 | 39375
[ | CCQ86SDS2.5 8x | 7% |5%| 11 | 8% |7 16 | 14 | 7245 | 41250 | 5535 | 25780 ... || CCOQ8-SDS2.5 .
BB | CC088SDS25 8 | 7% | 7% 11 | 8% 7| 16 | 14 | 7245 | 51565 | 5535 | 86165 ECCO08-8D52.5 Typical CCQ46SDS2.5 g
I | CCQ965DS2.5 8% | 8% |5% | 11 | 8% | 7| 16 | 14 | 7245 | 48125 | 6535 | 26950 £C009-5DS2.5 Installation f
57 7 :
» 7 i

7. ECCQ uses 14 Strong-Drive® SDS Heavy-Duty Connector screws into the beam and 14 Strong-Drive SDS Heavy-Duty Connector
screws into the post.
g. Eeam/deplh must t(:je a minimum 7.
. For 5%" engineered lumber, use 5% modeals. )
10, CCOQ and FCCOD welded to steel column will achieve same load as ccf898:0.62 steel column width shall not be CCOQ Installation
less than beam width, Weld by Designer. on Steel Column

#‘

€CQ98sSDS2.5 8% | 8% | 7| 11 | 8% 16 | 14 | 7245 | 53900 | 5535 | 36750 ECCOQ9-8DS2:5
o R L T £C0Q10-SDS2.5 ‘
\} 1 1
CCQ1065D52.5 10x | 9% | 5% | 11 | 8% 16 | 14 | 7245 5?250 5535 _ 32655 EC00010-8D825
1. Uplift loads have been increased for wind or earthquake with no further increase allowed; reduce where other loads govern.
2. Down loads may not be increased for short-term loading and shall not exceed the post capacity. ?
See pages 245-246 for common post allowable loads.
3. Uplift loads do not apply to splice conditions. A |
4, Spliced conditions must be detailed by the Designer to transfer tension loads between spliced members by means other than the column cap. Min @/
5 Column sides are assumed to lie in the same vertical plane as the beam sides. CC04.62 models assume a minimum 3'%" wide post. i {
6. Structural composite lumber columns have sides that show either the wide face or the edges of the lumber strands/veneers.
Values in the tables reflect installation into the wide face. See technical bulletin T-SCLCOLUMN for values on the narrow face (edge).
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HUG[I Heavy-Duty Joist Hangers

The HUCQ series are heavy-duty joist hangers that incorporate
Simpson Strong-Tie® Strong-Drive® SDS Heavy-Duty Connector screws.
Designed and tested for installation at the end of a beam or on a post,
they provide a strong connection with fewer fasteners than nailed
hangers. See page 117 for structural composite lumber hangers.
MATERIAL; 14 gauge
FINISH: Galvanized. Most models available in stainless steel

or ZMAX® coating.
INSTALLATION: « Use all specified fasteners. See General Notes.

» Install ¥4"x2'%" Strong-Drive SDS Heavy-Duty Connector
screws, which are provided, in all round holes. (Lag screws
will not achieve the same load.)

= For use on solid sawn wood members.

OPTIONS: These hangers cannot be modified.
CODES: See page 12 for Code Reference Key Chart.

| SIMPSON |

H
| = —1
- /d\w - Y _
' Syt sl Typical HUCAQ Installation  Typical HUCAQ Installation
on a Post

| HUCQ410

on a Beam

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

Dimensions Fasteners Allowable Loads

DF/SP SPF/HF Cade
Mogl . 21w | |ig Face Joist Uplift | Floor | Smow | Roof | Uplift | Floor | Snow | Roof | Ref:

- (160) | (100) | (115) | (125) | (160) | (100) | (115) | (125)
B | HUCQ310-SDS | 2%s | 9 | 3 | 8-SDSW'x2%" | 4-SDSw'x2%’ | 1370 | 3120 | 3590 | 3900 | 985 | 2245 | 2585 | 2810 -

B | HUC0210-2-SDS | 3% | 9 | 3 | 12-SDS %'x2%' | 6-SDS ¥'x2ys" | 2510 | 4680 | 4955 | 4955 | 1805 | 3370 | 3570 | 3570
BB | HuCQ410-SDS | 3% | 9 | 3 | 12-SDS%'x2%" | 6-SDS 'x2%’ | 2510 | 4680 | 4955 | 4955 | 1805 | 3370 | 3570 | 8570 L12,
BB | HUCQ412-SDS | 8% | 11 | 3 | 14-SDS %'x2%" | 6-SDS Y'x2%" | 2510 | 5460 | 5560 | 5560 | 1805 | 3930 | 4005 | 4005 | F23.19
WD | HUCQ210-3-SDS | 4% | 9 | 3 | 12-SDSV'x2y:" | 6-SDS W'x2%* | 2510 | 4680 | 4955 | 4955 | 1805 | 3370 | 3570 | 3570 F23
B | Hucasio-sps | 5% | 9 | 3 [12-SDSw'x2%" | 6-5DS va'x2%" | 2520 | 4680 | 5380 | 5715 | 1815 | 3370 | 3875 | 4115 | 49, L12,
B | HUCO612-SDS | 5% | 11 | 3 | 14-SDS%'x2%' | 6-SDS x2%" | 2520 | 5316 | 6315 | 5315 | 1815 | 3825 | 3825 | 3825 F27

1. Uplift loads have been increased for wind or earthquake loading.
Reduce where other loads govern.
2 See page 101 for additional engineered wood product sizes.

3. Structural composite lumber columns have sides that show either the wide face or the edges of the
lumber strands/veneers. Values in the tables reflect installation into the wide face. See technical
bulletin T-SCLCOLUMN for values on the narrow face (edge).

LOAD TABLE EXPLANATION

This icon identifies products Min/Max: Refers to min. or max. nailing Load Duration: Code Ref.:
approved for installation with the for products with round and triangle holes. — Assumed duration factor used to See page 12 for
Simpson Strong-Tie® Strong-Drive®  Min. nailing uses round holes, and max. determine the allowable load. the Code Reference
SD Connector screw. See nailing uses round and triangle holes to ) Key Chart, to
page 27 for more information. achieve maximum load. Allowable Design Loads: The maximum determine which
load that a connection is designed to provide. ~ code reports
Nails: Thi There may be multiple design loads acting include this product,
Joist Size: | Model No.: alis: 1nis in different directions (up, down, fateral,
This shows |  This is the 523;‘;‘]5;1,{:2;%9:;;2’ perpendicular; etc.) imposed on a connection. L
the size Simpson ; ,
otjoist | StrongTie Gauge: required to Uplift Floor, Snow, Roof  1Siabiet G068 lgrdoecﬁicts
member. | product name. Product f‘g‘}"*‘{e oy relative installed cost (combined
l material NG Ak cost and installation cost).
Y 2 2
Dimensions (in.) \ Fagteners ~ DF/SP Allowable Loads | nstalled
i ModelNo. ~|Ga Uplift | Floor | Snow | Roof |Costindex
Size | W | H|B M \Headar/ soist | LcfG) | 100 | (115) | (125) | (ch) Ref.
_ N SAWN LUMBER SIZES
‘ LUS26-2 18| 3% | 4% | 2 | — 4-16d 4-16d 1165 1030 1180 1280 Lowest | 17,127, F6, L5, L17
DBL U26-2 16/ 3% | 5 2 | — 8-16d 4-10d 740 1150 1305 1410 +65% 17 E6. L7
%6 HUS26-2/HUSC26-2  |14] 3% | 6%s| 2 | — 4-16d 4-16d 1235 1065 | 1210 1305 +172% U
HU26-2/HUC26-2 14| 3% | 5% | 2% |Min §-16d 4-10d 760 1190 1345 1445 +233% | 17,127, F6, LS, L17
T__ 14 3% | 5% | 2% |Max|  12-16d 6-10d 1135 | 1785 | 2015 | 2165 | +254% I7,F6,L17 |
L NAILS: 16d = 0.162" dia. x 3%2" long, —
This icon identifies products 10dx1% = 0.148" dia. x 1" long. E:gei‘é‘;;g’;;‘p“h‘}é
tr(xjat are available with Dimensions W, H, B: This See page 22-23 for other nail sizes and information. presentation
additional corrosion shows the product dimensions
?rotectilo_n. Seg pages 13-15 (width, neigm and base in L’i‘ﬁ"t‘;g{L‘;‘f,;‘pr“,‘g&'é’egdai,ﬁ?éa”ﬁ,ﬁeg ?Jittl?zi?;:gg:i%lnal
or additional information. this case.) referer]ced in the required nail diameter and length. information
the product drawing. ) (often cross
All installations should be designed referenced
CATALOG DEFINITION: only in accordance with the allowable to the table).

Deflection: The distance a point moves when a load is applied.

Page - 1834 values set forth in this catalog.
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This product is preferable to similar connectors because of
a) easier installation, b} higher loads, ¢) lower installed cost,

% ora combination of these features.

.
eyt

on pages 233-243 for hanger modifications, which may result in
reduced loads.

All hangers in this series have double shear nailing. This innovation
distributes the load through two points on each joist nail for greater
strength. It also allows the use of fewer nails, faster installation, and
the use of standard nails for all connections. (Do not bend or
remove tabs.)

MATERIAL; See tables, pages 77-82.
FINISH: Galvanized. Some products available in stainless steel or

ZMAX® coating; see Corrosion Information, pages 13-15.

INSTALLATION e« Use all specified fasteners. See General Notes.

« Nails must be driven at an angle through the joist or truss
into the header to achieve the table loads.

« Not designed for welded or nailer applications.

« 16d sinkers (0.148" dia. x 3%" long) may be used where
10d commons are specified with no reduction in load.
Where 16d commons are specified, 10d commons or
164 sinkers (0.148" dia. x 3% long) may be used at 0.85
of the table load.

« With 3x carrying members, use 16dx2'4" nails into
the header and 16d commons into the joist with no
load reduction.

« With 2x carrying members, use 10dx1'4" nails into the
header and 10d commons into the joist, reduce the load
to 0.64 of the table value.

« Use stainless-steel (SS) nails with stainless-steel
(SS) hangers.

OPTIONS: * LUS hangers cannot be modified.

= HUS hangers available with the header flanges turned in
for 2-2x (314°) and 4x only, with no load reduction.
See the HUSC Concealed Flange illustration.

Double-Shear

®
Double: | Nailing
Shear | Side View
Nailing | Do not
Top View -l

bend tab

See Hanger tables on pages 77-82. See Hanger Options

Concealed Flanges

(not available for HHUS,
HGUS and HUS2x)

Dome Double-Shear
Nailing Side View

e (available on

some models)

#%2) 1S, Patent 5,603,580

0’ (HUS26, HUS28,
and HHUS similar)

HGUS46

Typical LUS28 Installation
use 0.148x3" (10d common)
or 0.148x3%" (16d sinker) nail

- Th_ese products are available with add:’rg‘ona! ._:ormsr‘an prqrecn‘on. Additional products on ' These products are approved for installation with rhe‘Srrong-Dn'vet’
this page may also be available with this option, check with Simpson Strong-Tie for details. 8D Connector screw. See page 27 for more information.
Dimensions (in.) Fasteners ~ DF/SP Allowable Loads Installed
Joist Min/ - e e S Code
: Model No. Ga | Floor | : | Cost Index ¢
Size W | H | B [Max| Header Joist %"Bg} "}%‘1}' ?.rf;‘]' ag%g “el) Ref.
SAWN LUMBER SIZES
LU24 20| 1%6| 3% | 1% | — 4160 | 2-10dx1e | 265 '_ 555 | 635 | 685 | Lowest 17 197 F6. L5, L17
[ ox4 LUS24 18] 196 | 3% | 134 | — 4-10d 2-10d - 490 | 670 765 825 | 43% |
U24 16| 1% | 3% | 1% | — 4-16d 2-10dxi. | 265 | 575 | 655 705 | +67% 7. F6, L17
B HU26 14| 1%s | 3%s | 2Va | — 4-16d 2-10dx1% 33 | 595 | 670 720 | +295% i
BB LuS24-2 18| 3% | 3% | 2 | — 4-16d 2-16d 440 800 910 985 Lowest | 7,127, F6, L5, L17
B 05 |22 16/ 3% | 3 | 2 |—| 416d 2-10d 370 | 575 | 655 | 705 | +33% ——
0w HU24-2/HUC24-2 14| 3% | 3%e | 22 | — 4-16d 2-10d 380 380 595 720 +240% sl
[ LUS26 18| 1% | 4% | 1% | — 4-10d 4-10d 1165 | 865 980 | 1070 | Lowest 17197 F6. L5, L17
LU26 200 1%s | 4% | 12 | — 6-16d 4-10dx1"% 565 835 | 950 | 1030 | +6% Caplipetian
246 U26 16| 1% | 434 | 2 | — 6-16d 4-10dx1%: | 585 BBS __930.' 1055  +43%
Wy ¥ LUC26Z 18| 1%s| 4% | 1% | — 6-16d 4-10dx1'2 730 | 845 | 965 | 1040 | +160% |7, F6, L17
ey HU26 14| 1% | 3%s | 2% | — 4-16d 2-10dx1 %% 335 | 335 | 595 720 +179%
B HUS26 16| 186 | 5% | 3 | — 14-16d 6-16d 1550 | 2720 | 3095 | 3335 | +276% 17127 F6. L5, L7
5] LUS26-2 18| 3% | 4% | 2 | — 4-16d 4-16d 1165 | 1030 | 1180 | 1280 | Lowest RESEINESE S
DBL U26-2 16| 3% | 5 2 | — 8-16d 4-10d 740 1150 | 1305 | 1410 +65% 17 F6. 147
X6 HUS26-2/HUSC26-2 |14 3% |5%e| 2 | — 4-16d 4-16d 1235 | 1065 :210 1305 | +172% T
14| 3% | 5% | 2% | Min 8-16d 4-10d 760 1190 345 | 1445 | +233% | 17,127, F6, LS, L17
WD | HUGHUG262 ey oy | 0% [Max| Mawed 4| 6-fog | 113 | 1785 | 20t | 2165 | w254% | W.F.LIT

See footnotes on page 79.

CODES: See page xx for Code Reference Key Chart.
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These products are available with additional corrosion protection. Additional products on r These products are approved for installation with melsrmng-ﬂrfve\‘
this page may also be available with this option, check with Simpson Strong-Tie for details. S0 Connector screw. See page 27 for more information.
! Dimensions (in.) Fasteners DF/SP Allowable Loads | installed | T
Joist Min/ L e fredabul Code
Modei No. Ga ; Uplift | Floor | Snow | Roof |Costlndex '
Size W | H B |Max Header Joist :-{1?50] | (100) | (115) | (125) ; ul}]} Ref.
SAWN LUMBER SIZES
LUS26-3 18] 4% [ 4% | 2 416d 4-16d 1165 | 1030 | 1180 | 1280 [ *
TPL | U26-3 16| 4% | 4% | 2 8-16d 4-10d 740 | 1150 | 1305 | 1410 | ~ * -
26 [ ussamuozes. A[4%e] 5% [ 2% [Win| _ 8-16d 4400 | 760 | 1190 | 1345 | a4 [+
; 14[4s| 5% | 2% |Max| _ 12-16d 6-10d 1135 | 1785 | 2015 | 2165 |  *
LUS26 18] 1%s | 4% | 1% | — 4-10d 4-10d 1165 | 865 | 990 | 1070 | Lowest
LU26 20| 1%e | 4% | 1% | — 6-16d 4-10x1% | 565 | 35 | 950 | 1030 | +6% |2 1 pe 15 147
LUS28 18] 1% | 6% | 1% | — 6-10d 4-10d 1165 | 1100 | 1255 | 1360 | +23% R
LU28 20/ 1%6 | 6% | 1% | — 8-16d 6-10dx1% | 850 | 1110 | 1270 | 1335 | +39%
2x8 | U26 16] 1% | 4% | 2 | — 6-16d 4-10dx1%. | 585 | 865 | 980 | 1055 | +43%
LUC26Z 18] 1% | 4% | 1% | — 6-16d 4-10dx1% | 730 | 845 | 965 | 1040 | +160% 17, 6, L17
HU28 14| 1% | 5% | 2% | — 6-16d 4-10dx1% | 610 | 895 | 1005 | 1085 | +251%
HUS26 16| 1% | 5% | 3 | — | 14-16d 6-16d 1550 | 2720 | 3095 | 3335 | +276%
HUS28 16/ 1% | 7 | 8 | —| 20-16d 8-16d 2000 | 2965 | 4120 | 4220 | +409% | o (o7 g6 15 117
LUS26-2 18] 3% | 4% | 2 | — 4-16d 4-16d 1165 | 1030 | 1180 | 1280 | Cowest | *' “" ™
LUS28-2 18]3%| 7 | 2 |—| 616d 4-16d 1165 | 1315 | 1500 | 1625 | 48%
DBL | U262 16]8% ] 5 | 2 | — 8-16d 4-10d 740 | 1150 | 1305 | 1410 | +65%
2x8 FHUS28-2/HUSC28-2 |14 8% | 7%s| 2 | — 6-160. 6-16d 1550 | 1595 | 1815 | 1960 | +188% T
HU2B.2iU626 2 14[ 3% | 7 | 2% |Min| _10-16d 4-10d 760 | 1490 | 1680 | 1805 | +397% P
14] 3% | 7 [ 2% [Min|  14-16d 6-100 1135 | 2085 | 2350 | 2530 | +418%
LUS28-3 18] 4% | 6% | 2 | — 6-16d 4-16d 1165 | 1315 | 1500 | 1625 *
TPL | U26-3 16| 4% | 4% | 2 | — 8-16d 4-10d 740 | 1150 | 1305 | 1410 ]
2X8 14[41e| 5% | 2% |Min| __ 8-16d 4-10d 760 | 1190 | 1345 | 1445 g
HU26-3/HUC26-3 gy T 5, [ 24 [Max]  12-16d 6-10d 1135 | 1785 | 2015 | 2165 | * 1
QUAD _ 14] 14 | 6% | 6% |Min| _ 10-16d 4-16d 900 | 1490 | 1680 | 1805 | -
oxg | HUZB-UMUC284 134T 44 (6% [ 6% [Max| 14160 6160 | 1345 | 2085 | 2350 | 2530 | *
LUS28 18] 1%s | 6% | 1% | — 6-10d 4-10d 1165 | 1100 | 1255 | 1360 | Lowest
LU28 20| 1% | 6% | 1% | — 8-16d 6-10dx1% | 850 | 1110 | 1270 | 1335 | +13% | I7,127,F6, 15, L17
LUS210 18] 1% | 7% | 1% | — 8-10d 4-10d 1165 | 1340 | 1525 | 1650 | +15%
oxio [LU210 20| %6 |7%s| 1% | — | 10-16d 6-10dx1% | 850 | 1390 | 1585 | 1715 | +28%
U210 16| 1%s |7%s] 2 | — |  10-160 6-10dx1% | 1110 | 1440 | 1635 | 1685 | +76%
LUC210Z 18] 1% | 7% | 1% | — | 10-16d 6-10dx1% | 1100 | 1410 | 1605 | 1735 | +180% 7, F6, L17
HUZ10 14| 1%s | 7% | 2% | — 8-16d 4-10dx1% | 610 | 1190 | 1345 | 1445 | +225%
HUS210 16/1% | 9 | 3 | —| 30-16d 10-16d 3000 | 4255 | 4445 | 4575 | +450%
[US28-2 el e b-16d 4-16d 1165 [ 10155 | 1500 1| #1625 S[DEOWSSEL] - o7 re L5 117
LUS210-2 18[3% | 9 | 2 [— 8-16d 6-16d 1745 | 1830 | 2090 | 2265 | +34% R e
U210-2 16/ 3% 8% | 2 | —| 14-i6d 6-10d 1110 | 2015 | 2285 | 2465 | +88% | 17,F6, Li7
o)?l. HUS210-2/HUSC210:2 [14] 8% | 9%s| 2 | — 8-16d 3-16d 3295 | 2125 | 2420 | 2615 | +217% | 17,F23,L17
2X10 14| 3% |8'%e| 2% | Min|  14-16d 6-10d 1135 | 2085 | 2350 | 2530 | +441%
HU210-2/HUC10-2 [ Ta7 1o, | 2% [Max]  18-160 10-100 | 1895 | 2680 | 3020 | 2250 | #aerse | oL
HUCQ210-280S |14 2%s| 9 | 8 | — |12-%x27%" SDS| 6-/4x27, S0S | 2510 | 4680 | 4955 | 4955 T, F23
HHUS210-2 14]3%s [9%2] 3 | —| 30-16d. 10-16d 4000 | 5635 | 6380 | 6680 F23
LUS28-3 18] 4% | 6% | 2 | — 6-16d 4-16d 1165 | 1315 | 1500 | 1625 * 160
LUS210-3 18] 4% | 8%s| 2 | — 8-16d 6-16d 1745 | 1830 | 2090 | 2265 *
U210-3 16| 4% | 7% | 2 | —| 14-i6d 6-10d 1110 | 2015 | 2285 | 2465 s
TPL 1447 | 8%s | 2 |Min| _ 14-160 6-10d 1135 | 2085 | 2350 | 2530 : 17, F6, L17
ax10 | HU210-8MUC10-8  1arisss 8% [ 2% [Max|  18-16d 10-100__ | 1895 | 2680 | 3020 | 3250 | -
HHUS210-3 14[4s| 8% | 3 | — |  30-16d 10-16d 4000 | 5635 | 6380 | 6880 :
HGUS210-3 12[4%.| 9% | 4 | —| 46-16d 16-16d 4095 | 9100 | 9100 | 9100 * 17, F23
HUCQ210-3-5D5 14| 4% | 9 | 3 | — | 8-%x2% SDS | 4-Vix2»' SDS | 2510 | 4680 | 4955 | 4955 F23
14| 6% | 8% | 2% |Min| _ 14-16d 6-16d 1345 | 2085 | 2350 | 2530 |  +
quap| HU10-4MUC2104  Ire v 8% | 2% [Max| _ 18-160 8160 | 1795 | 2680 | 3020 | 3250 | «_ 190
2x10 FHHUS210-4 14]6% | 8% | 8 | —| 30-6d 10-164d 4000 | 5635 | 6380 | 6880 | - 25 16)
HGUS210-4 12]6%6] 9% | 4 | — | 46-16d 16-16d | 4095 | 9100 | 9100 | 9100 o '
LUS210 18] 1%6 | 7'%s| 1% | — 8-10d 4-10d 1165 | 1340 | 1525 | 1650 | Lowest | o o ooy
LU210 20]1%s |7%s| 1% | — | 10-16d 6-10dx1% | 850 | 1390 | 1585 | 1715 | +11% Al e
axio L U210 16] 1%s | 7% 2 | — |  10-16d B-10dx1% | 1110 | 1440 | 1635 | 1685 | +53% 7,76, L17
LUC210Z 18] 1%s | 7% | 1% | — | 10-16d 6-10dx1% | 1100 | 1410 | 1605 | 1735 | +180% | 17,127, F6, L5, L17
HU212 14[1%s| 9 | 2% | — |  10-16d 6-10dx1% | 1135 | 1490 | 1680 | 1805 | +347% 7. B (4
HUS210 16 1% | 9 | 38 | — | 80-16d 10-16d 3000 | 4255 | 4445 | 4575 | +378% 1o
[US2102 18] 3% | 9 = 8-16d 6-16d | 1745 | 1830 | 2000 | 2965 | Lowest | I7.127,F6, L5, L17
U210-2 16/ 8% | 84| 2 |— | 14-16d 6-10d 1110 | 2015 | 2285 | 2465 | +40%
LUS214-2 18] 3% [10'%d 2 | —|  10-16d 6-16d 1745 | 2110 | 2410 | 2610 | +56%
DBL [FHUS210-2 14 3% | 9% | 2 | — 8-16d 8-16d. 3205 | 2125 | 2420 | 2615 |  « . B (47
2x12 FHUS212-2/HUSC212:2 |[14] 3% [10%| 2 | — |  10-i6d 10-16d 3635 | 2660 | 3025 | 3265 . i
coina 14| 3% |10%s| 2% [Min]  16-16d 6-10d | 1135 | 2380 | 2685 | 2890 .
HU212-2/HUC212-2 [0 T7057. 57, [Max|  22-160 | 10-10d | 1895 | 3275 | 3695 | 3970 | +411%
HUCG210-2-508 142%:] 9 [ = 12»*4';;21/';;3533_56?&2% SDS | 2510 | 5460 | 5560 | 5560 F23
See footnotes on page 79. CODES: See page 12 for Code Reference Key Chart.
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- These products are available with additional corrosion protection. Additional products on

this page may also be available with this option, check with Simpson Strong-Tie for details.

Joist iRl & Dimensions (in.) Min/ Fastenars. Code
Size ; W | H | B |[Max| Header Joist Ref.
SAWN LUMBER SIZES
= LUS48 18] 3%s | 6% | 2 | — 6-16d 4-16d
= LUS410 18[ 3% | 8% | 2 | — 8-16d 6-16d
U410 16| 3%s [ 8% | 2 | — 14-16d 6-10d 17 F6. 47
4x10 [T HUS410/HUSCA10 14| 3% |8'%s| 2 | — 8-16d 8-16d e
14| 3%s | 8% | 22 | Min 14-16d 6-10d
» et 14] 3% | 8% | 2V [Max| _ 18-16d 10-10d
| HUGCQ410-8DS 143%s | 9 3 | — [12-%°x2%" SDS| 6-14'%21%" SDS 19, L12, F23 .
) LUS410 18) 3% | 8% | 2 | — 8-16d 6-16d S
= LUS414 18| 3%s [10% ] 2 | — 10-16d 6-16d =X
U410 16/ 3%s [ 8% | 2 | — 14-16d 6-10d %
HUS410/HUSC410 14| 3%s [8%6| 2 | — 8-16d 8-16d 17, F6, L17 =
4x12 FHUS412 14]3%s | 10%] 2 | —| 10-16d 10-16d <
14| 3%s [10%s| 2% | Min 16-16d 6-10d 1135 | 2380 | 2685 | 2890 | +268% S
» hudi2miicdie 14] 3%s [10%| 2% |Max| _ 22-16d 10-10d 2)
] HUC(Q410-SDS 14| 3%a| 9 3 | — |12-%4'x21%" SD§| 6-Y'x214" SDS 19, L12, F23 §
HUCD412-5D8 14| 3%s | 11 3 | — [14-4x2%%" SDS| 6-14'x214" SDS F23 =
=
= LUS410 18| 3%s | 8% | 2 | — 8-16d 6-16d 5
B LUS414 18{3%e |10% | 2 | — 10-16d 6-16d
U414 16| 3%e| 10 | 2 | — 16-16d 6-10d 17.F6. L17
4x14 [T HUS412/HUSC412 14 3%e | 10%| 2 | — 10-16d 10-16d !
1, i f o
a1 773 e
m HUEGQ412-SDS 14 3% | 11 | 3 | — [14-04'x214" SDS| 6-Y4'%x2 2" SDS | S s 19, L12, F23
U414 16/3%s| 10 | 2 | — 16-16d 6-10d Lowest
416 HUS412/HUSC412 14| 3% |10%2| 2 | — 10-16d 10-16d +19%
14| 3%e | 13% | 2V2 | Min 20-16d 8-10d +167%
» HEHRIAS 14 3% | 13% | 2% [Max| _ 26-16d 12-10d A78%
U66 16| 5% | 5 25 8-16d 4-10d o
» 6x6 HUBE/HUCE6 14| 5% | 4%s | 2% | Min 8-16d 4-16d
14] 5% | 4%a | 2% |Max 12-16d 6-16d I7,F6, L17
U66 16/ 5% | 6 2 | — 8-16d 4-10d
6x8 14| 5% |5%%s| 2% | Min 10-16d 4-16d
L HUGAMHLICeY 14] 5% [6%s| 2% |Max| _ 14-16d 6-16d
U610 16{ 6% | 85| 2. | — 14-16d 6-10d
14| 5% | 7% | 2% | Min 14-16d 6-16d
| 610 | HUBIOHUCBI0 133 rer 7502 Max|_ 16-160 8i6d | 179
m HUCQ610-5D5 14| 5% | 8 3 | = [12-Va'x21%' SDS| 6-"4'%2 14 SDS | & 19, L12, F23
14| 5% | 9% | 2% | Min 16-16d 6-16d
» HUGIZH UGN 14] 5% | 0% | 2% [Max| _ 22-16d 8160 I7, 86, L7
6x12
2 HUCQ610-SDS 14] 6% | 9 3 | — |12-Vx2%" SDS| 6-'4"x2%%" SDS 19, L12, F23
i) HUCQ612-8DS 14| 5% | 11 3 | — [14-14'x21%" SDS| 6-14x2'%" SDS 19, L12, F23
e} : 14| 5% |11% | 2% [Min 18-16d 8-16d
HUDIAHUCR1S 14] 5% | 11%) 2% [Max| _24-16d 12-16d : InEL
6x14 P
53 HUCQB10-SDS 141.65% | 9 3 | — 12242y SDS| B-1ax2's SDS | 25 19112, F23
[ HUCQ612-5D8 14| 5% | 11 | 3 | — [14%%2 4" SDS| 64214 SDS} T
| ] 14| 6% [12'%g 2% | Min 20-16d §-16d
pitg | TUGIGARICEIS 14] 5% [12%q 2% [Max| _ 26-16d 12-16d 7, B0, 17
o HUCQ612-5DS 14| 5% | 11 3 | — |14-14'x214" SDS| 6-%4"x22' SDS . 19, L12, F23
14| 7% | 6% | 2'% | Min 10-16d: 4-16d ' A
@ sxs | Huss/HUCSES P
14| 7% | 6% | 24 |Max 14-16d 6-16d A
W) a0 | Hustomuost0 (i T e ies | oo :
14] 714 [10% | 2% [Min 16-16d 6-16d *
| &xi2 | HUS12/HUGS12 14] 7% [10%)] 2V |Max| _ 22-16d 8160 > i
14] 7% [11% | 2% | Min 18-16d 8-16d *
| 8x14 | HUB14HUCS14 14| 7% |117%| 2% |Max| _ 24-16d 12-16d :
14| 7% |18% | 2% | Min 20-16d 8-16d S
B | 8x16 | HUB16/HUC816 ;
14| 7' [13%| 212 | Max 26-16d 12-16d SRS
1, Uplift loads apply to 10d and 16d header fasteners. Uplift loads have 5. DF/SP loads can be used for SCL that has fastener holding capacity of Doug Fir.
been increased for wind or earthquake loading with no further 6. Truss chord cross-grain tension may limit allowable loads in accordance with
increase allowed. Reduce where other loads govern. ANSI/TPI 1-2007. Simpson Strong-Tie® Connector Selector™ Software includes
2. 10d commons or 16d sinkers may be used instead of the specified the evaluation of cross-grain tension in its hanger allowable loads. For additional
16d at 0.84 of the table load value, information, contact Simpson Strong-Tie.
3. 16d sinkers may be used instead of the specified 10d commons with 7. NAILS: 16d = 0.162" dia. x 3%’ long, 10d = 0.148" dia. x 3" long, 10dx1% =

4.

no load reduction. (16d sinkers are not acceptable for HDG applications.)
MIN nailing quantity and load values—fill all round holes; MAX nailing P

age - 66 i,
I quantity and load vatues—iill all round and triangle holes. Ringers do not have an Installed Cost Index. W4

0.148" dia. x 1%" long. See page 22-23 for other nail sizes and information.
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TOP FLA NGER
&EEHEO This product is preferable to similar connectors because of

5 a) easier installation, b) higher loads, ¢) lower installed cost,

s or a combination of these features.

%"’ «eaas*”  The new, next-generation LBAZ and JBA hangers provide

higher loads for 2x10, 2x12 and 2x14 members in 14 gauge and 18 gauge

steel, respectively, The new nail locations on the JBA enable effective use
with nailers.

The B and BA hangers are cost effective hangers featuring min/max
joist nailing option. Min Nailing featuring Positive Angle Nailing targets
moderate load conditions whereas the Max Nailing generates capacities
for higher loads. The unique two level embossment provides added
stiffness to the top flange.

See tables on pages 87-91. See Hanger Options on pages 233-243
for hanger modifications, which may result in reduced loads.

MATERIAL: See tables, pages 87-91.

FINISH: BA, JB, JBA, LB, LBAZ and B—=Galvanized; HHB-all saddle
hangers and all welded sloped and special hangers—Simpson
Strong-Tie® gray paint. BA, LB, B and HHB may be ordered
hot-dip galvanized, specify HDG.

INSTALLATION: « Use specified fasteners. See General Notes and nailer
table notes.

* _BAZ, BA, B and HHB may also be welded to steel headers with weld
size to match material thickness (approximate thickness shown).
The minimum required weld to the top flanges is " x 2" (44" x 17
for LBAZ) fillet weld to each side of each top flange tab for 14 and
12 gauge and %s" x 2" fillet weld to each side of each top flange tab
for 7 gauge. Distribute the weld equally on both top flanges. Welding
cancels the top and face nailing requirements. Consult the code
for special considerations when welding galvanized steel. The area
should be well-ventilated (see page 17 for welding information).
Weld on applications produce the maximum allowable down load
listed. For uplift loads refer to technical bulletin T-WELDUPLFT.

« Ledgers must be evaluated for each application separately.

Check TF dimension, nail length and nail location on ledger.

» Refer to technical bulletin T-SLOPEJST for information regarding
load reductions on selected hangers which can be used without
modification to support joists which have shallow slopes (<%:12).

OPTIONS: B and HHB

» Other widths are available; specify W dimension
(the minimum W dimension is 1%s" for B and 34" for HHB).

» See Hanger Options, pages 233-243. BA, JB, JBA, LB and LBAZ
hangers cannot be modified. Use LBV as an alternative for
the JBA/LBAZ,

CODES: See page 12 for Code Reference Key Chart.

W

Joist, Beam and Purlin Hangers

Typical BA Installation on Wood Nailer

(LB, B similar)

Nailer Table®
Allowable Loads
"o | Malter | oot Raiing | Nailn Uplit iy
. aliing g (160) SPF/HF
S| JB210A 2% 5-10dx1 % 2-10dx1% 315 965
& JB212A
G| JB214A 3 6-16dx2% 2-10dx1 Y 315 ==
LB26 2x 4-10dx1% 2-10dx1% — —
LB28 2x 4-10dx1% 2-10dx1% — -
S| 210az | 2« 6-10dx1 % 2-10dx1 % 375 1065
& LB212AZ
& LB214AZ | 6-16dx2 1% 2-10dx1% 375 -
LB216 2 4-10dx1% 2-10dx1% — —
2x 10-10dx1% 2-10dx1% 265° 1755
5 2-2x 14-10d 2-10dx1% 2235
3x 14-16dx2' 2-10dx1%% —
4x 14-16d 2-10dx1% -
2-2x 14-10d 6-10dx1%% 2770
B 3x 14-16dx2V2 6-10dx114 —_
4x 14-16d 6-10dx1% ==

EEE

Factory Weld

Typical BD
Saddle Installation

LB, BA, B and HHB are acceptable

for weld-on applications. See
Installation Information.

1. Uplift values are for DF/SP nailers only. Refer to
technical bulletin T-NAILERUPLFT for SPF values.

2. For joist members 24" or wider, 16dx2%" joist nails
should be installed for additional uplift loads on
the 3x and 4x nailer applications of 970 Ibs. and
1010 Ibs. respectively.

3. It joist nailing is increased to (8)-10dx1%, higher
uplift loads are allowed. See technical bulletin

T-MAILERUPLFT.

4. If joist nailing is increased to (6)-18dx2%%, higher
uplift loads are allowed for joist members at least
2'4" wide, See technical bulletin T-NAILERUPLFT.

5. Attachment of nailer to supporting member is

by the Designer.
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Strong-Tie

: DON'T FEEL LIKE SIFTING THROUGH THIS TABLE? Visit www.strongtie.com/ ED These prodicts are available with gddf!fona! corrosion protection. Additional products on
B\ @ software to learn more about our new Joist Hanger Selector softwarg. this page may also be available with this option, check with Simpson Strong-Tie for details.
i & Jolstor Dimensions Fasteners SRE BFISP'ﬁllﬁﬁﬁ'?Iﬁyllid's___ | Installed Gilie

Purte | ModeiNo. 1631w | W | B | 1F | Heater | Jaist R f{ggi oL 3%%’; cué‘,‘)‘"' Ref.
SAWN LUMBER SIZES ' '
B 24 | HU2TF 12| 1% | 3% | 2% | 2% | 6-16d | 210dx1% | 295 | 2000 | 2100 | 2100 | Lowest
B | 0BL2x4| HU24-2TF | 12| 3% | 3%s | 2% | 2% | 8-16d | 2-10d 375 | 2600 | 2600
JB26 18 | 1% | 5% [ 1% | 1% | 440d | 2PRONG | — | 1040 | 1040 |
» oo | LB 14| 1% | 5% | 1% | 1% | 4d6d | 240dx1% | _ 138
) HU26TF 12 | 1% | 5% | 2% | 2% | 10-16d | 4-10dxi% | 2215 _ 335 | +568%
[ ] W26 12 [ 1% | 5% | 2% | 2% | 2410d | 2-10dx1% 2200 | 22000 | 2200 | +890% |
) HUS26-2TF |14 | 3% | 5% | 2 | 1% | 6-16d 416d 2820 Lowest
B Do [Wness2 [ 12| 3n | % | 24 | 2% | 2od 2-10d — | ass | ass | ass | aw% | oo
3 HU26-2TF 12| 3% | 5% | 2% | 2% | 10-16d 4-10d 750 3725 "
JB28 18| 1% | 7% | 1% | 1% | 4-10d | 2PRONG | — | 1050
) og | LB28 14 1% | 7% | 1% | 1% | 416d | 2-0dxt% | 290 | 1270 | 12
oD HU28TF 12 | 1% | 7% | 2% | 2% | 10-16d | 4-10dxi% | 590 | 2335 | 2385
= W28 12 (1% | 7% |24 | 24| 240d | 210dxi% | — | 2200 | 2200 | 2200 | 4570%
i) HUS28-2TF |14 | 3% | 74 | 2 | 1% | 8-16d 6-16d 1550 | 3455 | 3720 | 3895 | Lowest
| 0% [ wwees2 12| 3% | 74 | 24 | 2% | 20d 2-10d — | 3255 | 8255 | 3255 | +16%
H HU28-2TF |12 | 3% | 7% | 2% | 2% | 12-16d 4-10d 750 | 3900 | 3900 | 3900 | +75%
JB210A 18| 1% | 9% | 2 | 1% | 6-16d | 2-10dx1% | 815 | 1685 | 1685 | 1685 | — | 160
» sxto | LB210AZ 1] 1% | 9% | 2 | | 6160 | 2-f0dxi% | 380 ] 4865 | 1865 | 865 |0 = 170
» HU210TF 12 | 1% | 9% | 2% | 2% | 1246d | 4-10dx1% | 590 | 2335 | 233¢ 335 | +359%
N w210 12 1% | 9% |24 [ 26| 2100 [o2d0dx% | — | 2200 | 2200 | 2200 | +360% |
D ;’-) B - HUS210-2TF | 14 | 3% | 9% | 2 | 1% | 10-16d 8-16d 2590 | 3585 | 3926 | 4155 | Lowest [ oo
. F W o0 [WNP210-2 12| 3% | 9% | 2% | 2%s | 2-10d 2-10d —_ 3255 | 3255 | 3255 | +49% "
= HU210-2TF | 12 | 3% | 9% | 2% | 2% | 14-16d 6-10d 125 | 4170 | 4170 | 4170 | +67%
B |TPL2x10| HU210-3TF | 12 |4%s| 9% | 2% | 2% | 14-16d 6-16d | 1325 | 4150 | 4150 | 4150 | Lowest
JB212A 18 1% | 11 | 2 [ 1% | 6-16d | 2-10dxi%e | 315 1685 | 1685 | 1685 — 160
) oxip | LB212AZ 14| 1% | 11% | 2 | 1% | 6-16d | 2-10dx1% | 380 1865 | 1865 | 1865 - 170
»n w212 12 1% | 1 [ 26|26 | 2404 | 200xi% | — 2200 | 2200 | 2200 | +317% f oo
e B HU212TF 12 (1% | 11 | 2% | 2% | 14-16d | 6-10dx1% i
: g B HUS212-2TF {14 | 3% | 1% | 2 | 2% | 10-16d 8-16d 110, F9
ElE W 0 [wNeeizo [ 129w | 11 | 24 2% | 2104 | 2-od
Bl & B HU212-2TF {12 | 3% | 11 | 2% | 2% | 16-16d 6-10d 10, F9, L11
z ‘5’ W |TPL2x12| HU212-3TF |12 | 4% | 11 | 2% | 2% | 16-16d 6-16d
§ 3 JB214A 18| 1% | 18% | 2 | 1% | 6-16d | 240dx1% 160
AR W | LB2aAZ 4] 1% | 13% | 2 | 1% | 66d | 2-10dx1% 170
L § » w214 12 | % | 13 | 2% | 24 | 2-0d | 2-10dx1%
g § = HU214TF 12| 1% | 18 | 2% | 2% | 16-16d | 6-10dx1% 89%
gl 2 jic) HUS214-2TF |14 | 3% | 13% | 2 | 2% | 12-16d 8-16d Lowest
2|2 ) Exﬁ"] WNP2142 | 12 | 3% | 18 | 2% | 2% | 2-10d 2-10d 3255 | +2%
z § = HU214-2TF |12 | 3% | 13 | 2% | 2% | 18-16d 8-10d 4335 | +33%
2l § W |TPL2x14) HU214-3TF | 12 | 4% | 13 | 2% | 2% [ 18-16d 8-16d | 5050 | Lowest | 0, F9, L1t
e - » LB216 14| 1% | 15% | 2 | 1% | 4-6d | 2-10dx1% 1425 | Lowest
§ 3 B 2«6 | weis 12 1% | 15 | 2% | 2% | 240d | 240dx1% | — 2200 | 2200 | 2200 | +122%
af © p HU216TF 12 | 1% | 15 | 2% | 2% | 18-16d | 8-10dx1% | 1180 | 2845 | 2955 | 3030 | +199%
B g | WNP2162 | 12| 3% | 15 | 2% | 2% | 2-10d 2-10d — | 3255 | 3255 | 3255 | Lowest
o ]

o 2x16 | Huote-2TF |12 | 3% | 15 | 2% | 2% | 20-16d 8-10d 1500 | 4335 | 4335 | 4335 | +34% |
w Q 1. N54A fasteners are supplied with hangers.

2. 16d sinkers may be used where 10d commeons are called out with no load reduction.
3. Uplift loads are based on DF/SP lumber and have been increased for wind or earthquake loading with no further increase allowed.
For normal loading applications such as cantilever construction refer to Simpson Strong-Tie® Connector Selector™ software or conservatively
divide the uplift load by 1.6. For SPF use 0.86 x DF/SP uplift load.
4. NAILS: 16d = 0.162" dia. x 34" long, 10d = 0.148" dia. x 3" long, 10dx1%% = 0.148" dia. x 1'4" long. See page 22-23 for other nail sizes and information.

CODES: See page 12 for Code Reference Key Chart.
*Installed Cost Index not available on these models. Page - 68
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HRS/ST/PS/H

Straps are designed to transfer tension loads in a wide variety of applications.
HRS—A 12 gauge strap with a nailing pattern designed for installation on the
edge of 2x members. The HRS416Z installs with Simpson Strong-Tie® Strong-Drive®

SDS Heavy-Duty Connector screws.

LSTA and MSTA—Designed for use on the edge of 2x members, with a nailing
pattern that reduces the potential for splitting. ;

LSTI—Light straps that are suitable where pneumatic-nailing is necessary
through diaphragm decking and wood chord open web trusses.

MST—Splitting may be a problem with installations on lumber smaller than 3%";
gither fill every nail hole with 10dx1%" nails or fill every-other hole with 16d common
nails. Reduce the allowable load based upon the size and quantity of fasteners used.

MSTC—High Capacity strap which utilizes a staggered nail pattern to help minimize
wood splitting. Nail slots have been countersunk to provide a lower na