ADDENDUM NO. 2

Skagit County Public Works May 21, 2025

2025 Waste Storage Facility Construction

NOTICE TO PROSPECTIVE BIDDERS

NOTICE IS HEREY GIVEN that the Contract Provision and Plans have been modified as follows:

THE FOLLOWING CHANGES HAVE BEEN MADE TO THE CONTRACT PROVISIONS:

Appendix F = Vicinity Maps and Plans is supplemented to include template designs created by
Peterson Structural Engineers that were shared with us from Skagit Conservation District to be used in
supplement with the Fitzgerald WSF Roof Drainage and Concrete Apron Designs, produced by Skagit
County. The supplemental documents include “Stock Agricultural Waste Storage Facility — Design
Criteria Memorandum,” “Fitzgerald 2024-02-09 Stock Agricultural WSF Stamped Structural Drawings,”
and stamped “Structural Design Calculations.” Please note the structural drawings detail construction
for up to four (4) storage bins, but our project will only entail two (2) storage bins. Documents attached.

2025 Waste Storage Facility Construction
PROJECT #WA1206-140-6Addendum No. 2
May 21, 2025
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708 Broadway
Suite 110

PETERSON STRUCTURAL ENGINEERS Tacoma, WA 98402
— o 253.830.2140

February 9, 2024

Emmett Wild
Skagit Conservation District
2021 E. College Way Suite 203
Mount Vernon, WA 98273
360.428.4313
Project #: 2302-0069
RE: Stock Agricultural Waste Storage Facility — Design Criteria Memorandum

To Whom it May Concern -

The following memorandum has been generated by Peterson Structural Engineers (PSE) to summarize the
structural design criteria and loading considered for the 10-Foot Bin Waste Storage Facility (WSF) Stock Structure
Standard Design. The following memorandum, in conjunction with the provided structural drawings and
structural design calculations (dated February 9, 2024 and collectively referred to as the “desigh documents”),
may be used by Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts to determine
project design applicability in the subject counties.

The subject WSF structural design as detailed in the structural drawings shall only be constructed in regions
where all of the criteria outlined herein are met. The structural design shall not be implemented where any of
the criteria outlined herein are not met, unless otherwise reviewed and approved by a Professional Engineer
licensed in Washington State. The structural design is a standard design that may require adaptation for a specific
use or site. Any design alterations or deviations from the design documents shall be reviewed and approved by
a Professional Engineer licensed in Washington State.

Appended to this memorandum are design criteria references as provided by the Skagit, Whatcom, Whidbey
Island, and San Juan Island Counties as well as excerpts from the American Society of Civil Engineers Standard 7-
16 (ASCE 7-16), Minimum Design Loads for Buildings and Other Structures. The provided excerpts may be used
as an aid in determining project design applicability in the subject counties.

General Standards

All work shall be in strict conformance with the 2021 International Building Code (2021 IBC) as amended by the
State of Washington as well as the applicable United States Department of Agriculture (USDA) National
Resources Conservation Service (NRCS) Standards. The subject WSF structural design is only applicable under
the 2021 IBC and is not permitted for use under future code adoption cycles without written approval by PSE.
Following future building code adoption, PSE may be consulted to review, update, and reissue the design for
use.

The subject WSF structural design is considered a Risk Category | structure per the 2021 IBC and ASCE 7-16. Per
Section C1.5.1 of ASCE 7-16, “Risk Category | structures generally encompass buildings and structures that
normally are unoccupied and that would result in negligible risk to the public should they fail.” Uses and
occupancies of the structure which conform to higher Risk Categories are not permitted.

www.psengineers.com

OREGON | WASHINGTON | CALIFORNIA




STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM February 9, 2024
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Location

The subject WSF structural design shall only be applicable to regions within Skagit, Whatcom, Whidbey Island,
and San Juan Island Counties in Washington State where in conformance with the criteria outlined herein.

Bin Types
Per the structural drawings, the owner/contractor are provided the following options for bin construction:

e Reinforced Concrete Walls
o Height: 4’-0”
o Thickness: 0’-6"
o Reinforcing: See structural drawings
e Precast Ecology Block Walls
o Height: 4’-0”
o Block geometry:
=  Width: 2’-0"
= Height: 2’-0”
= Length: 4’-0” (full block) and 2’-0” (half block). Block types shall be as noted in the
structural drawings.

General Requirements

Per the structural drawings, the owner/contractor are provided the option of using a 2-bin, 3-bin, or 4-bin
configuration. This subject design is not applicable to layouts or bin configurations other than those detailed in
the structural drawings. Summarized below are the primary geometric requirements for the structure:

e Internal bin size: 10’-0” x 10’-0” clear
e Retained exterior backfill height: Up to 3” below the top of wall
e Front beam soffit elevation (vertical entry clearance): 10’-0” above top of slab (6’-0” above top of wall)
e Roof slope: 2V:12H (approximately = 9.46°)
e Slab slope: 2% to back wall
e Foundation thickness:
o At footing edges: 1’-0” minimum
o Interior slab region: 0’-6” minimum
e Geometry: See structural drawings

Maintenance of Structure

Portions of the structure will be exposed to weather, contact with stored waste, and other conditions that
promote material deterioration. The owner should routinely observe material conditions and perform
maintenance as needed to ensure structural soundness. When material deterioration occurs, owner shall repair
or replace impacted members. Furthermore, structural damages that result from storage operations or
machinery should be reviewed by a Professional Engineer licensed in the State of Washington to determine
repairs. Alternatively, the member may be replaced in kind and connected as detailed in the design documents.
The owner or contractor is responsible for any shoring required to support the structure during member
placement.
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM February 9, 2024
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Live Loads
The subject WSF structural design shall only be applicable to the following live loads:

e Floor Distributed Load: Shall not exceed 250psf
e Flood Concentrated Load: Shall not exceed 8,000Ib
e Retaining Wall Vertical Surcharge Load: Shall not exceed 250psf

Snow Loads
The subject WSF structural design shall only be applicable to regions that meet the following snow load criteria:

e Ground Snow Loads: Shall not exceed 40.0-psf
e Flat Roof Snow Loads: Shall not exceed 30.0-psf

Wind Loads
The subject WSF structural design shall only be applicable to regions that meet the following wind load criteria:

e  Wind Exposure: Exposures B through D are acceptable
e Basic Wind Speed per ASCE 7-16: Shall not exceed 100-mph
e Topographic Factor: K, shall not exceed 1.5

Seismic Loads
The subject WSF structural design shall only be applicable to regions that meet the following seismic load criteria:

o Site Class: Class A through D are permitted. Structural design has assumed Site Class D. Design is not
valid for Site Class E and Site Class F.

e Mapped Short Spectral Response, Ss < 1.50g

e Mapped Spectral Response at 1-second, S; < 0.60g

e Design Short Spectral Response, Sps < 1.30g

e Design Spectral Response at 1-second, Sp1 < 0.8

e Seismic Response Coefficient, Cs < 0.80

For more information on site-specific loading, refer to ASCE 7-16 and ATC Hazard Maps®.

The design criteria outlined herein may not capture all load scenarios across the applicable regions. PSE is not
responsible for the regulation or oversight of design implementation and construction for the subject WSF
design. Applicability of the subject WSF structural design shall be regulated by the Conservation Districts in strict
conformance with the provided design documents.

Site civil, architectural (including waterproofing and flashing), and any other nonstructural elements are outside
of PSE’s scope of work. All construction shall be in strict conformance with the 2021 IBC and USDA NRCS
standards.

L https://hazards.atcouncil.org/
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM February 9, 2024
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Please don’t hesitate to contact us if you have any questions.

Sincerely,

Wihow ], A

Bill Sandbo, PE, SE, LEED AP
Principal

Peterson Structural Engineers, Inc.

Sent via email to Emmett Wild on 2/9/2024 <emmett@skagitcd.org>
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM February 9, 2024
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM February 9, 2024
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Appendix A - County Provided Design Criteria
Skagit County
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Figure 1: Skagit Roof Snow Load Map - URL: https://www.skagitcounty.net/Maps/iMap/?mapid=8fe801e1318643c9bfef288efb64c85f

PAGE | 6



STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Whatcom County

February 9, 2024

SNOW LOAD REVISION
Whatcom County | Approx. Average Revised Ground Revised Roof
Elevation Snow Load Snow Load
Acme 310 22 25
Bellingham 100 15 25
Blaine 45 16 25
Deming 210 24 25
Diablo 910 100 100
Ferndale 60 20 25
Glacier 900 74 74
Lawrence 145 24 25
Lynden 103 24 25
Maple Falls 643 77 77
Mt. Baker Ski Area 4200 588 588
Newhalem 510 129 129
Nooksack 84 24 25
Sumas 36 24 25
Wickersham 310 28 28
Kendall 460 50
Paradise 460 50
Pt. Roberts 120 25

Essential facilities, Group A and other applicable occupancies, will require engineering.

Any propasal can challenge the above design load with engineer or architect stamped
and signed calculations and criteria.

Buildings where the roof snow load exceeds 70 PSF will require engineering.
Recommendations are valid for the recognized central area of each regional
designation. Building Services reserves the right to adjust the roof snow load based on
building location and/or criteria per the currently adopted version of the IBC and/or the
Snow Load Analysis for Washington.

Seismic Design Category D1.

Basic wind speed — 85 MPH (verify exposure rating with Building Services Division.)
Tax Parcel Number required.

Rasidential Parmit Application Packet
Form PL4-72-0014

Page 12 of 18

Figure 2: Whatcom County Climatic and Geographic Design Criteria - URL: https://www.whatcomcounty.us/542/Snow-Loads
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM February 9, 2024
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Island County
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Figure 3: Island County 2018 Table 301.2(1) Climatic and Geographic Design Criteria — URL:
https://www.islandcountywa.gov/547/Building-Codes

Figure notes:

1. Design criteria shown above is for the 2018 IBC and ASCE 7-16. Some design criteria may be updated
under the 2021 IBC. PSE recommends contacting the local Building Department for more information.

2. Wind loads generated per the 2021 IBC and ASCE 7-16 are based on the basic wind speed. Ultimate wind
speed as listed above is applicable to the 2021 International Residential Code (IRC). Subject design is
based on the 2021 IBC/ASCE 7-16 design criteria and loads.
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

San Juan Island County

February 9, 2024

Regulations and Design Criteria:
« 2018 International Building Code

* 2018 International Fire Code

» 2018 International Residential Code (IRC)
* 2018 International Mechanical Code (IMC)
* 2018 Uniform Plumbing Code (UPC)

* 2018 WA State Energy Code (WSEC)

* RCW 19.27 & 70.92

= WAC Chapters 51-40; 42; & 44 — 47

* SICC Title 15 (SIC Building Code)

* SIC Unified Development Code

+ 5)C Comprehensive Plan

* Local Design Criteria:

Seismic Zone: D1

Wind Load: 110 mph

Wind Exposure: site specific -DESIGNER TO
VERIFY

* Frost Depth: 12 inches (BOTTOM OF
FOOTINGS)

* Snow Load: 25 |b. LL

* Floor Load: 60 b LL Exterior Decks/40lb LL
Interior/ 30Ib LL Sleeping Room

started if your project involves:

WHEN IS A BUILDING PERMIT NECESSARY?
A Building permit is required for each individual structure before construction is

SAN JUAN COUNTY DEPARTMENT OF COMMUNITY DEVELOPMENT

135 Rhone Street, PO Box 947, Friday Harbor, WA 98250
(360) 378-2354 | (360) 378-2116
ded@sanjuanco.com | www.sanjuanco.com

SAN JUAN COUNTY CONSTRUCTION REGULATIONS AND DESIGN CRITERIA

* Setbacks: from slopes -
UDC Tables 6.1 & 6.2 & Per IRC Figure
R403.1.7.1

= Fire Hydrant Provisions: Residential Structures
that contain 4000 sq/ft or more of living area
must be serviced by approved fire hydrants ora
fire suppression system installed in accordance
with NFPA 13-R

* Special requirements: Critical area,
Wetland, Archeology, or Geotechnical
reports may be required in some areas,
contact Planning dept of DCD.

* Assumed soil bearing capacity

1500, if engineering assumes a

higher PSF, the soil bearing

capacity must be verified by a
Geologist, or Washington State
licensed Engineer or Architect.

*  Any structure for residential use, regardless of size.

*  Any structure not specifically exempt by the San Juan County Code or IRC 105.2

+ Remodeling, except painting, papering, and similar finish work.

*  Placement of a manufactured or modular home, or a relocated structure.

s Where a building permit is not required, but where plumbing and mechanical work is being
performed, separate plumbing and mechanical permits are required from CD&P.

*  Where electrical work is being performed, separate electrical permits are required from the
Department of Labor and Industries, at (360) 647-7333 or www.wa.gov/Ini.

Figure 4: San Juan County Construction Regulations and Design Criteria - URL:
https.//www.sanjuancountywa.gov/DocumentCenter/View/11661/Construction-Regulations--Local-Design-Criteria---PDF ?bidld=

Figure note: Wind loads generated per the 2021 IBC and ASCE 7-16 are based on the basic wind speed. Ultimate
wind speed as listed above is applicable to the 2018 International Residential Code (IRC). Subject design is based

on the 2021 IBC/ASCE 7-16 design criteria and loads.

PAGE | 9



STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM
Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Appendix B — ASCE 7-16 Design Criteria Excerpts
Wind Speed Map

February 9, 2024
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Figure 5: Basic Wind Speed Map for Risk Category | Buildings and Other Structures, Excerpt from Figure 26.5-1A of ASCE 7-16.
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM

Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Ground Snow Loads

February 9, 2024

Table 1: Ground Snow Loads for Selected Locations in Washington, Excerpt from Table 7.2-5 of ASCE 7-16.

Table 7.2-5 Ground Snow Loads for Selected Locations in

Washington
Grownd Snow
CityTawn County Load (Ib/t) Elgvatian {ff)
Arlington Snelomish 17 120
Auburn King 0 33
Bambridge Island Kitsap 15 10
Bellevye King 0 1%
Bellingham Watcom 15 LLE]
Bonney Lake Pierce 15 40
Bothell King 20 )
Bremerton Kitsap 15 1)
Buricn King 16 325
Coavinglon King 0 83
Crystal M Pierce 438 4,380
Des Moines King 18 30
Edmaonds Snchomish 0 350
Ellenshurg Kittitas kR 1,540
Lverett snohomish 13 110
Federal Way King 20 35
Issaquah King 0 [E4]
Kenmaorne King 20 )
Kennewick Benton 15 40
Kent King 0 S0
Karklund King 0 180
Lagey Thursion 15 20
Lake Stevens Snohomish 15 250
Lukewond Pierce 1% 235
Longview Corwlite 1§ 21
Lynnwood Snohomish 21 435
Muple Yalley King 21 440
Marysville Snolromish 16 20
Mercer Island King 16 320
ML Baker Whatcom 538 4200
M, Spokane Spokane 151 3,500
Mt Wermnon Skagit 15 180
Oak Harbor Izland 17 120
Olyrmpia Thurston 15 130
Pasco Franklin 15 383
Pullmun Whitman U] 2,400
Puyallup Pierce 15 40
Redmond King 20 120
Rentan King 20 15
Richland Benton 13 359
Sammamish King 28 52
SeaTac King 12 440
Seattle King 20 350
Shoreline King 12 450
Snoqualmic Pass Kittitas 433 3000
Spokang Spokane 39 2,000
Spokane Walley Spokane 39 2
Stevens Pass Chelan 4061 4410
Tacoma Pierce 21 380
Tukwila King 16 325
Univ. Pluce Picrce mn 40x)
Vancouver Clark 20 150
Walla Walla Walla Walla 18 1005
Wenatches Chelan 22 730
White Pass Yakima 244 4.7
Yakima ¥akima 1% 10646

Mote: To convert Ih'.n'l'[’ iy k.\l,fm). multiply by OLT%, To convent feet 1o
meeters, muluply by 03048,

I Stamiory requirements of the Authority Having Jurisdiction are not
included in this state ground snow load tahle.

2 For locations where there is substantinl change in alttude over the
jurisdiction, the load applies at and below the cited elevation, with a
tolerance of 100 ft (30 m).

1 For other locations in Washington, see Structuml Engineers Associn-
tion of Washingion (19951, “Snow Load Analysis for Washingron,”
Seattle, WA, www_scaw.org, for ground snow load values.
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STOCK AGRICULURAL WASTE STORAGE FACILITY - DESIGN CRITERIA MEMORANDUM

Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts

Seismic Ground Motions

Notes:

Ground motion values comoured on these maps incorporate:
« a targel risk of structural collapse equal o 1% in 50 years based upon u gepenic structural fragility
gard of d

% \ A |
Cw N
. \ A |
= = 1 (¢ |
—<_ Z Ce |
N r—
- s |
Ay
1}
Maps prepared by United States Geological Survey (USGS) in collaboration with the Federal Emergency Management Agency (FEMA)-funded Building Seismic Safety

Council (BSSC) and the Amenican Society of Civil Engineers (ASCE). The basis is explained in commentarics prepared by BSSC and ASCE and in the references,

response

+ u factor of 1.1 1o adjust from a geometnic mean to the
ding USGS web ool (hetps:0doi.org/10. S066FINKICT6) be used

* deterministic upper limits imposed near large, active faults, which are taken as 1.8 times the estimated median response to the charactenistic canhquuke for the governing
As such, the values are different from those on the uniform-hazard 2014 USGS National Setsmic Hazard Maps posted at: bips/idoc.org/ 10 S064FTHT2ZMHG.
ESf

fault (1 8 is used to repeesent the 84th perceatile response), but not less than 150% g
ded that the e

Larger, more detaled versions of these maps are nol provided because i is nec

to determine the mapped value for a specified location.
for 0.2-s Spectral Response Acceleration (5% of Critical Damping)

FIGURE 22-1 S¢ Risk-Targeted Maximum Considered Earthquake (MCEg) Ground Motion Parameter for the Conterminous United States

Souwrces: ASCE (2010); Bullding Selsmic Safety Council (2009); Huang, Whittaker, and Luco (2008); Luco and colleagues (2007); Petersen and colleagues (2014),

Figure 6: Ss Risk Targeted Maximum Considered Earthquake (MCEg) Ground Motion Parameter from the Conterminous United States for
0.2-s Spectral Response Acceleration (5% of Critical Damping), Excerpt from Figure 22-1 of ASCE 7-16
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Skagit, Whatcom, Whidbey Island, and San Juan Island Conservation Districts
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Notes:
Maps prepared by United States Geological Survey (LSGSE) in eollabaration with the Federal Emergency Management Agency (FEMAfunded Building Seismic Sofery

ALBSSC) and the American Sociery of Civil Engineers (ASCE)
d molion values comloured on these maps incorposale:
et risk of struciura] collapse equal w0 1% in 50 vears hass

wwhor of 1.3 10 adjust from a geomeiric mean to the madmum response regardless of direction
* determinisiic upper limiis impesed near large. active Faulis, which are taken as |8 times the estiated median response (o the characieristic canhguake for the governing

fanlt {18 is nsed w represent e 8o percentile response), but not bess than 60% g,
A such, the values are different from thise on the unifonn-hagzard 2014 USGE Natnenal Seismic Hazand Maps posted an: hiops:Sdobong 1O S066FTHT2MHG.
Larger, more detaibed versions of these maps ane not provided becmase it is recommended that the correspending UISGS web teol {hetps:Sdoiorg? 10SOGSFTHESCTH) be used

o deiermine the mapped value for o specified locotion

FIGURE 22-2 5, Risk-Targeted Maximum Considered Earthquake (MCEy) Ground Motion Parameter for the Conterminous United States
for 1.0-s Spectral Response Acceleration (5% of Critical Damping)

Sowrces; ASCE (2010); Building Selamic Safety Council (2008); Huang, Whittaker, and Luco (2008); Luco and colleagues (2007); Peterson and colleagues {2074),

Figure 7: S1 Risk-Targeted Maximum Considered Earthquake (MCEg) Ground Motion Parameters for the Conterminous United States for
1.0-s Spectral Response Acceleration (5% of Critical Damping), Excerpt from Figure 22-2 of ASCE 7-16.
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CONSTRUCTION. THE CONTRACTOR SHALL BE COMPLETELY FAMILIAR WITH THE CONTRACT 4. ALL LUMBER IN CONTACT WITH CONCRETE SHALL BE PRESSURE TREATED OR SUFFICIENTLY TREATED FOR =] aox
DOCUMENTS AND HAVE A COPY OF THEM ON SITE AT ALL TIMES. 4. ALL CONCRETE EXPOSED TO WEATHER SHALL CONTAIN 6% () 1% AIR ENTRAINMENT BY VOLUME. AR EXTERIOR EXPOSURE. OWNER SHALL ROUTINELY OBSERVE MATERIAL CONDITIONS, AND MAINTAIN AS NEEDED. 2 >:<;f ('D
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2. FOR ANY PORTION OF THE CONSTRUCTION WHICH THE CONTRACTOR IS UNABLE TO ASCERTAIN =1 52
THE REQUIRED CONSTRUCTION OR WHERE CONFLICTS EXIST, IT IS THE CONTRACTOR’S 5. COLD WEATHER PLACEMENT SHALL CONFORM TO ACI—306. HOT WEATHER PLACEMENT SHALL CONFORM TO 5. PRESSURE TREATED LUMBER SHALL CONFORM TO THE AWPA AND SHALL BEAR THE QUALITY MARK OF AN =1 235w
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CONSTRUCTION. MONOLITHICALLY BETWEEN CONSTRUCTION OR CONTROL JOINTS. PROTECT ALL CONCRETE FROM PREMATURE AS FOLLOWS: b \,c\z
DRYING. Lu
3. ALL WORK SHALL BE IN STRICT CONFORMANCE WITH THE 2021 INTERNATIONAL BUILDING CODE APPLICATION ACQ/ACZA CA-B =
(IBC) WITH WASHINGTON STATE AMENDMENTS AS WELL AS APPLICABLE UNITED STATES 6. CHAMFER ALL EXTERIOR CORNERS 1/2” UNLESS SHOWN OTHERWISE. ABOVE GROUND 0.25 0.10 - " o
DEPARTMENT OF AGRICULTURE NATIONAL RESOURCE CONSERVATION SERVICE (NRCS) STANDARDS GROUND CONTACT 0.40 0.21 e ('j O IN
WITH WASHINGTON STATE SUPPLEMENTS. ALL BUILDING ELEMENTS AND COMPONENTS NOT 7. SLUMP LIMITS MAY BE INCREASED BY ADDITION OF ADMIXTURES PROVIDED THAT THE WATER/CEMENT RATIO FRESH WATER IMMERSION 0.40 0.21 L= N N
SPECIFICALLY DETAILED IN THESE STRUCTURAL CONSTRUCTION DOCUMENTS SHALL BE FABRICATED OF THE ORIGINAL MIX DESIGN IS NOT EXCEEDED. WATER REDUCING ADMIXTURE SHALL BE IN IN' GROUND (STRUCTURAL) 0.60 0.31 P lﬂ_ﬁ w X
AND CONSTRUCTED IN ACCORDANCE WITH THE MINIMUM STANDARDS CONTAINED IN THE IBC. CONFORMANCE WITH ASTM494, USED IN CONFORMANCE WITH MANUFACTURER’S INSTRUCTIONS. SUBMIT SILL PLATES 0.25 0.10 " hE2
ADMIXTURES TO ENGINEER FOR REVIEW PRIOR TO CONSTRUCTION. E =5 <
4. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND ELEVATIONS BEFORE CONSTRUCTION. THE S0 0 S
ENGINEER SHALL BE NOTIFIED OF ANY DISCREPANCIES OR INCONSISTENCIES. 8. CEMENT SHALL BE TYPE | OR Il IN CONFORMANCE WITH ASTM C150. AGGREGATES SHALL BE IN 6. TREAT ALL CUT ENDS OF TREATED WOOD FOR EXTERIOR EXPOSURE. : Z o~
CONFORMANCE WITH ASTM C33 AND USE CRUSHED (NOT ROUND) GRAVEL OR STONE. COARSE 7. NAILING SHALL BE IN CONFORMANCE WITH THE 2021 IBC AS AMENDED WITH WASHINGTON AMENDMENTS Ol S 2 %
5. THE CONTRACT STRUCTURAL DRAWINGS REPRESENT THE FINISHED STRUCTURE. METHODS, AGGREGATES SHALL NOT EXCEED 3/4". WATER SHALL BE CLEAN AND POTABLE. UNLESS NOTED OTHERWISE. FASTENERS FOR PRESERVATIVE—TREATED WOOD SHALL BE OF HOT—DIPPED ':,: = 5
PROCEDURES, AND SEQUENCE OF CONSTRUCTION ARE THE RESPONSIBILITY OF THE CONTRACTOR. ZINC—COATED GALVANIZED STEEL, STAINLESS STEEL, SILICON BRONZE OR COPPER. THE COATING WEIGHTS LLJ
THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO MAINTAIN AND ENSURE THE 9. REINFORCING STEEL SHALL CONFORM 10 ASTM AG15, GRADE 60. GRADE 40 MAY BE USED FOR #3 AND FOR ZINC—COATED FASTENERS SHALL BE IN ACCORDANCE WITH ASTM A—153. 5/8—INCH DIAMETER STEEL LL % & 3
INTEGRITY OF THE STRUCTURE AT ALL STAGES OF CONSTRUCTION SMALLER TIES AND' STIRRUPS. DETAIL_AND PLACE ACCORDING TO ACI MANUAL SP—66. BENDS SHALL BE ANCHOR BOLTS & LARGER NEED NOT BE GALVANIZED, UNLESS NOTED OTHERWISE 0p) W 1T
: MADE AROUND A PIN HAVING A DIAMETER NOT LESS THAN SIX TIMES THE MINIMUM THICKNESS OF THE ’ : n kb
6. CONSTRUCTION LOADS SHALL NOT EXCEED THE DESIGN LIVE LOAD FOR THE STRUCTURE. PROVIDE AR RERENOINE O STRASHTENING OF REINFORCING [OR BENDING OF REINFORCING STEEL CAST INTO 8. USE STANDARD WASHERS FOR ALL BOLT HEADS AND NUTS IN CONTACT WITH WOOD. ; e =
SHORING AND/OR BRACING WHERE LOADS EXCEED DESIGN CAPACITY AND WHERE STRUCTURES ‘ OO0
HAVE NOT ATTAINED DESIGN STRENGTH. 10. UNLESS OTHERWISE NOTED, MINIMUM COVER SHALL BE 1 1/2” FOR #5 AND SMALLER BARS, 2" FOR #6 —1 - =
AND LARGER BARS AND 3” WHEN POURED AGAINST EARTH. SUPPORT REINFORCEMENT WITH APPROVED PREMANUFACTURED CONNECTION HARDWARE: < T
7. CLADDING, WATERPROOFING, AND ARCHITECTURAL FEATURES ARE OUTSIDE THE STRUCTURAL SCOPE Q ~
OF WORK. ANY DEPICTION OF SUCH FEATURES ON THE STRUCTURAL DRAWINGS ARE NOT CHAIRS, SPACERS, OR TIES. 1. CONNECTION HARDWARE IS BY THE SIMPSON COMPANY OF SAN LEANDRO, CA. ALL STEEL CONNECTORS SHALL Y S
gg/gvrvl%%% T@AYBEORUS&EY FI\(IDCI)?T CB(%N/SA\ERC%CRTAI(T)II_:\I: REPRESENTATION OF SUCH FEATURES ON THESE " EE&EFSOSRC%QE?HVELEL %%TIZS%L|EE8V|/ETE A“ﬁ'YN'“CSQAATTgNBAURNPE"Q“S”EEETESER%SEPHSTESD NE(;)ENMDOSAELT%%%ETA?F BE GALVANIZED OR BY SOME METHOD MADE CORROSION RESISTANT, UNLESS OTHERWISE INDICATED. S 0N N
REINFORCING A MINIMUM OF 2'—0" AT CORNERS AND WALL/FOOTING INTERSECTIONS WITH MIN. EMBEDMENT 2. PROVIDE BOLTED OR NAILED CONNECTIONS FOR THE MAXIMUM CAPACITY UNLESS NOTED OTHERWISE. —
BEYOND INTERFACE PER DEVELOPMENT LENGTH SPECIFIED IN ACl 318. 3. CONNECTORS IN CONTACT WITH PRESSURE TREATED WOOD SHALL BE EITHER POST HOT—DIP GALVANIZED OR — .
|_ —
DESIGN LOADS: PER 2021 IBC & NRCS WITH WASHINGTON AMENDMENTS 12. FORMWORK SHALL BE IN ACCORDANCE WITH ACI—347 "GUIDE TO FORMWORK FOR CONCRETE”. FORMS g&'ﬁiﬁ%g%@ [,gSTTEA'#ERglF?E/QlLNLGBBE%ELSTHFN ST,/:“QESXQTEE@SEN%%T%RNQTECT'VE COATING AS THE - g E
CONCRETE MAS REACHED TS SPECIFIED 28—DAY STRENGTH. ALL SHORING SHALL BE THE RESPONSIBLITY O 03
1603.1.1 — FLOOR LOADS: - . ; -t
LIVE LOAD oottt 250 PSF DISTRIBUTED, 8,000 LB CONCENTRATED OF THE CONTRACTOR. FORMWORK, SUPPORTS, AND SHORING SHALL PROVIDE FINISHED CONCRETE 4 QBLTE'SA%?\,QV’,;EEVlg;ALL BE INSTALLED PER MANUFACTURER'S INSTRUCTIONS AND RECOMMENDATIONS, UNLESS ", - °%
RETAINING WALL SURCHARGE ..o 250 PSF (VERTICAL, BEHIND WALL) SURFACES AT ALL FACES: LEVEL, PLUMB, AND TRUE TO DIMENSIONS AND ELEVATIONS SHOWN IN THE : Y S5 85
DRAWINGS. FRES
1603.1.2 — ROOF LOADS: FOUNDATIONS SHEATHING: (D ‘gCZ) E%
OVE LORD L e e SNOW LOADS ‘ . WOOD STRUCTURAL PANELS SHALL BE APA RATED EXPOSURE 1 PLYWOOD, AND COVERED IN DOC PS 1 AND << | ;5883
1. SOIL CHARACTERISTICS HAVE BEEN ASSUMED PER THE 2021 IBC WITH WASHINGTON AMENDMENTS SECTION PS 2, UNLESS NOTED OTHERWISE. \¢ FEz284
1603.1.3 — SNOW LOADS: 1806 PRESUMPTIVE LOAD—BEARING VALUES OF SOILS CONSISTENT WITH CLAY, SANDY CLAY, SILTY CLAY, ) nlzgeg
GROUND SNOW LOAD, Pg ...ccoiiiiiiiiiiiiiiiiiciciiceeei e 40 PSF CLAYEY SILT, SILT AND SANDY SILT (CL, ML, MH AND CH) SOIL TYPES. THE CONTRACTOR SHALL VERIFY 2. MINIMUM PANEL THICKNESS SHALL BE 195", OR AS INDICATED IN THESE PLANS. PARTICLEBOARD IS NOT @, — 8533
FLAT—ROOF SNOW LOAD, Pf oot 30 PSF THE PRESUMED SOIL TYPES PRIOR TO CONSTRUCTION AND NOTIFY THE ENGINEER AND ARCHITECT OF PERMITTED. ujgeal
SNOW EXPOSURE FACTOR, C€ .eviiveieeiieeeeieeeeeeieeeen 1.1 NON—CONFORMING IN—=SITU CONDITIONS IF PRESENT BEFORE PROCEEDING. i i O |03 zZ
SNOW LOAD IMPORTANCE FACTOR, IS tiveoeeeeeiieeeeeean, 0.8, CATEGORY | 3. MINIMUM NAILING IS 8d@6 AT PANEL EDGES AND 8d@12" IN THE FIELD. ALL NAILS SHALL BE COMMON OR Q| = |L_) n >
THERMAL FACTOR, Ct oot 1.2 2. ALL FOUNDATIONS TO BEAR ON UNDISTURBED NATIVE MATERIAL, OR GRANULAR COMPACTED FILL. GALVANIZED BOX NAILS. BLOCKING IS REQUIRED WHERE NOTED ON THE PLANS. |— 8 2=82
FROST DEPTH oo, 12 INCHES @p) altz3S
3. SOIL DESIGN CRITERIA, PER 2021 IBC SECTION 1806:
1603.1.4 — WIND DESIGN CRITERIA: 3.1. SOIL BEARING — 1,500 PSF
BASIC DESIGN WIND SPEED, Ve 100 MPH 3.2. }g INCREASE ALLOWED FOR SHORT TERM LOADS
RISK CATEGORY oo, | 3.3. SOIL PROFILE — D
WIND EXPOSURE oo, EXPOSURE D 3.4. FRICTION COEFFICIENT — 0.35 (GRANULAR COMPACTED SUBGRADE) NOTE REGARDING BIN OPTIONS:
TOPOGRAPH'C EFFECTS, Kzt ........................................... 1.5 THE FOLLOW‘NG DES‘GN ‘NCLUDES OPT‘ONS FOR CASTf‘prLACE <CH:))
COMPONENTS & CLADDING: DESIGN WIND PRESSURES (+/-) 4. ALL EXCAVATIONS SHALL BE PROPERLY BACKFILLED. DO NOT PLACE BACKFILL BEHIND RETAINING WALLS BIN CONSTRUCTION AND ECOLOGY BLOCK BIN CONSTRUCTION. WHERE
ROOF ELEMENTS (Atrib = 9 ft2) .., 77.93 PSF (1.0W), 46.76 PSF (0.6W) & UNTIL THE CONCRETE WALL HAS ATTAINED THE 80% DESIGN STRENGTH. WHERE A SLAB ON GRADE IS CIP BINS ARE BEING USED. SHEETS S1-S4 AND S8—SO ARE
—114.72 PSF (1.0W), —68.83 PSF (0.6W) USED TO RESTRAIN THE BOTTOM OF A RETAINING WALL, DO NOT PLACE BACKFILL BEHIND THE WALL UNTIL APPLICABLE. WHERE ECOLOGY BLOCK BINS ARE BEING USED, SHEETS
THE SLAB(S) HAVE BEEN CAST AND ATTAINED FULL DESIGN STRENGTH. S1 AND S5-S9 ARE APPLICABLE. IT IS NOT PERMITTED TO INTERMIX
1603.1.5 — EARTHQUAKE DESIGN CRITERIA: CIP WALLS AND ECOLOGY BLOCK WALLS IN THE DESIGN.
RISK CATEGORY oot | POST—INSTALLED CONCRETE ANCHORS:
SEISMIC IMPORTANCE FACTOR, & coeoioieieeeeeeeieeeeees 1.00
SPECTRAL ACCELERATION, Ss  eeteiiooiieriiesiieaieanieeneeeieenens 1.500 g 1. ADHESIVE: AT OWNER/CONTRACTOR’S OPTION, THESE PLANS MAY BE USED FOR
SPECTRAL ACCELERATION, S it 0.600 g¢g THE CONSTRUCTION OF EITHER A 2—BIN, 3—BIN, OR 4-—BIN
SITE CLASS oottt e, D (DEFAULT) 1.1. ADHESIVE ANCHORS SHALL BE INSTALLED BY QUALIFIED PERSONNEL TRAINED TO INSTALL CONFIGURATION. OTHER CONFIGURATIONS ARE NOT INCLUDED AS PART
SPECTRAL RESPONSE COEFFICIENT, Sps  «eoveerververeecveenennn. 1.3 g ADHESIVE ANCHORS IN ACCORDANCE WITH THE CONTRACT DOCUMENTS AND WITH STRICT OF THIS DESIGN.
SPECTRAL RESPONSE COEFFICIENT, Spi  ceereeveviiiiineeenenn, 0.800 g ADHERENCE TO THE PROVISIONS WITHIN THE MANUFACTURER'S PRINTED INSTALLATION
SEISMIC DESIGN CATEGORY  ooviciiieeeeeeeeeee e CATEGORY D INSTRUCTIONS.
SEISMIC FORCE RESISTING SYSTEM(S)  wiooieevieieieeeene, CANTILEVERED COLUMN SYSTEM — TIMBER FRAMES 1.2. AT THE TIME OF ANCHOR INSTALLATION, IN ACCORDANCE WITH ACI 318—19 SECTION 17.1.2, U
RESPONSE MODIFICATION FACTORS(S), R v 15 ADHESIVE ANCHORS SHALL BE INSTALLED IN CONCRETE HAVING A MINIMUM AGE OF 21 DAYS. E
SEISMIC RESPONSE COEFFICIENTS(S), Cs wevveevveeeearrenenn. 0.8 5 MECHANICAL: o)
2.1.  2.1. MECHANICAL ANCHORS SHALL BE INSTALLED BY QUALIFIED PERSONNEL TRAINED TO INSTALL =
MECHANICAL ANCHORS IN ACCORDANCE WITH THE CONTRACT DOCUMENTS AND WITH STRICT e =
PROJECT APPLICABILITY NOTES: ADHERENCE TO THE PROVISIONS WITHIN THE MANUFACTURER’S PRINTED INSTALLATION i é
THE SUBJECT WASTE STORAGE FACILITY STANDARD STRUCTURAL DESIGN AS DETAILED HEREIN SHALL ONLY BE INSTRUCTIONS. % L
CONSTRUCTED IN REGIONS WITHIN SKAGIT, WHATCOM, WHIDBEY ISLAND AND SAN JUAN ISLANDS O
CONSERVATION DISTRICTS WHERE ALL OF THE DESIGN CRITERIA OUTLINED ABOVE AND IN THE DESIGN = 5
CRITERIA MEMORANDUM PREPARED BY PSE ARE MET. THE STRUCTURAL DESIGN SHALL NOT BE IMPLEMENTED L
IN ANY LOCATION WHERE THE LIVE, SNOW, WIND, OR SEISMIC LOAD CRITERIA SUMMARIZED ABOVE ARE s O
EXCEEDED.
THE STRUCTURAL DESIGN PRESENTED HEREIN IS A STANDARD DESIGN THAT MAY REQUIRE ADAPTATION FOR A JOB No.
SPECIFIC USE OR SITE. ANY DESIGN ADAPTATIONS SHALL BE REVIEWED AND APPROVED BY A PROFESSIONAL 2302-0069
ENGINEER LICENSED IN THE STATE OF WASHINGTON.
DRAWN CHECKED
PSE IS NOT RESPONSIBLE FOR THE REGULATION OR OVERSIGHT OF DESIGN IMPLEMENTATION.
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Scope

To provide structural calculations for a stock structure standard design waste storage facility (WSF) to be
implemented at various locations within Whatcom County, Skagit County, Whidbey Island, and San Juan Island,
WA. Elements under review include the foundation, retaining walls, and roof framing. Any other elements not
specifically referenced in these calculations are outside the purview of these calculations and are designed by

others.

References

L xNo

2021 International Building Code with Washington Amendments (IBC)

United States Department of Agriculture National Resources Conservation Service,
Conservation Practice Standard (NRCS CPS)

United States Department of Agriculture National Resource Conservation Service, National
Engineering Manual with Washington State Supplements (NRCS NEM)

ASCE/SEI 7-16, Minimum Design Loads for Buildings and Other Structures, American Society
of Civil Engineers (ASCE)

2019 Building Code Requirements for Structural Concrete, ACI 318-19, and Commentary
(ACI)

2018 National Design Specification for Wood Construction, ANSI/AWC (NDS)

2015 Special Design Provisions for Wind and Seismic ANSI/AWC (SDPWS)

ATC Hazards Website, https://hazards.atcouncil.org/, (ATC)

Design Criteria as Provided by Whatcom County, Skagit County, Whidbey Island, and San
Juan Island.
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Design Criteria
Risk Category |
Importance Factors
Snow, Is=0.8
Seismic, I =1.00

Geometry
Retaining Wall Height = 4’-0"
Eave Height = 10’-0” max (6’-0” above top of retaining wall)

Foundation:
CIP WSF FOUNDATION SCHEDULE
TOTAL TOTAL
CIP BIN
FOUNDATION |FOUNDATION
CONFIGURATION LENGTH WIDTH

CIP 2-BIN 236" 126"

CIP 3-BIN 34'.0" 126"

CIP 4-BIN 44'6" 126"
ECOLOGY BLOCK WSF FOUNDATION SCHEDULE
ECOLOGY BLOCK TOTAL TOTAL

BIN FOUNDATION |FOUNDATION
CONFIGURATION LENGTH WIDTH

EB 2-BIN 280" 150

EB 3-BIN 400" 15'0°

EB 4-BIN 520" 15'-0°

Roof Framing:

DIM. PER ROCF
FRAMING PLAN

ROOF FRAMING
PLAN ORIENTATION

ROOF SURFACE —, NEREERR AR 'i
\ e

—

V" x
12

ROOF FRAMING PLAN ORIENTATICN

CIP ROOF FRAMING SCHEDULE

CIP BIN ROOF PLAN | ROOF PLAN
CONFIGURATION LENGTH WIDTH
CIP 2-8IN 24'-5"12 12'-7"3/4
CIP 3-8BIN 112 12-7"3/4
CIP 4-BIN 45-5"112 12'-7"3/4

ECOLOGY BLOCK ROOF FRAMING SCHEDULE
ECOLOGY BLOCK

b ROOF PLAN | ROOF PLAN
CONFIGURATION LENGTH WIDTH
 EB2BIN | 26'5"12 1411172
£8 3-BIN 38-6"72 181112
EB 4-BIN 50%-5"1/2 14'-1*172

Per ASCE 7-16, Table 1.5-2

Note: Roof dimensions taken as horizontal projections based on angle of roof surface

2302-0069

date

2/9/2024

———————
project
Peterson Structural Engineers, Inc.
www.psengineers.com designer

PETERSON STRUCTURAL ENGINEERS

RLKC

sheet

12

of

118

—— e




Deflection Criteria
Deflection criteria is per IBC Table 1604.3.
deflection shown below shall be used.

Roof Members

Gravity Loading

Dead Load
Roof Dead Load;
Exterior Conc. Wall Dead Load;
Partition Wall Dead load;

The most stringent deflection between the span ratio and total

LorlL, S&W D+L
L/360 in L/360 in L/240 in

Joir = 12 psf;
OpLew = 100 psf; Concrete wall in elevation
Jotpw = 100 psf; Concrete wall in elevation

See Soil Design Values for stored waste loads.

Live Load
Roof Live Load (area);
Roof Live Load (concentrated);
Floor Vehicle Live Load (area);

Floor Vehicle Live Load (concentrated); P = 8,000 Ib;

qur = 20 psf; per IBC Table 1607.1
Pur =300 lb; per IBC Table 1607.1
qus = 250 psf; per IBC Table 1607.1

Backfill Surcharge Load = See retaining wall design

Snow Load
Snow Importance Factor;
Snow Exposure Factor;

Is = 0.8; per ASCE Table 1.5-2

per IBC Table 1607.1

Ce = 1.1; cat. C, sheltered conservative per ASCE Table 7.3-1

Snow Thermal Factor; C:=1.20; unheated per ASCE Table 7.3-2

Snow Slope Factor; Ca=1.0; per ASCE 7.4.1-7.4.4, & Figure 7.4-1

Minimum Roof Snow Load; Pmin = (25 psf) % |s = 20 psf; per ASCE Section 7.3.4

Ground Snow Load; pg = 40.0 psf; maximum in considered regions

Balanced Snow Load,; ps = 29.6psf; See following page for balanced snow loads.
v
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| ASCE 7-16 Chapter 7 - SNOW LOADS

| FLAT ROOF SNOW LOAD

Flat-roof snow load, pr= 0.7CcCilspg Eq.7.3-1
Exposure factor, Ce = 1.10 Table 7.3-1
Thermal factor, C; = 1.20 Table7.3-2

Flat-roof snow load, ps = 29.57 psf

Min ps (ASCE 7) = 16.00 psf
Calculated ps = 29.57 psf

SLOPE ROOF SNOW LOAD

ps = Csps Eq.7.4-1
Design ps= 29.57 psf
Slope O = 9.46 °
C = 1.20
Slope factor C; = 1.00
Calculated ps = 29.57 psf
PsBD = 25.00 psf Building Dept. Minimum

7.4-1,7.4.2,7.4.3 Figure 7-2a, 7-2b and 7-2c

PARTIAL LOADING

UNBALANCED SNOW LOADS

Balanced and Unbalanced Snow Load for Hip and Gable Roof (Fig. 7-5)

he=

w= 142 ft
\
©=9.46° B
/
L= 50.5 ft
BALANCED 29.6 psf
RN
32.0 psf

UNBALANCED W <20 ft

Note: Per ASCE 7-16 Section 12.7.2, snow loads do not need to be included in the effective seismic

weight since flat roof snow loads < 30psf.

2.4 ft

Note: Structure geometry is shown for 1 example configuration. Snow loads are the same for the other
design configurations included as well.

S
Peterson Structural Engineers, Inc.
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Soil Design Values (Assumed)

Backfill Soil Active Lateral Pressure; Vab = 45 psf/ft; per IBC Table 1610.1, NRCS CPS Code 313
Infill Waste Active Lateral Pressure; Yai = 60 psf/ft; Conservative, accounts for stored waste
Coefficient of Sliding Friction; Ms = 0.35;

per IBC Table 1806.2, NRCS CPS Code 313, Assumes GW/GP prepped subgrade

Allowable Soil Bearing; Py,a = 1,500 psf; per IBC Table 1806.2, NRCS CPS Code 313

Wind Loading

Wind Exposure C

Basic Wind Speed; V = 100; mph Per ASCE 7

Topographic Factor, Kx=1.5; Conservative

Ground Elevation; Oft Conservative

Component and Cladding Trib. Area;  Typical: 9ft? Conservative
Roof Beams: 31.5ft? Controlling trib. area

See following pages for wind load generation.

\—/
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Roof Loads

Main Wind Force Resisting System (MWEFRS) Loading
MWERS is defined as an assembly of structural elements assigned to provide support and stability to the overall
system.

ASCE 7-16 Chapter 27: Wind Forces on Monoslope Free Roofs - Directional Method
Per ASCE 7-16 §27.3.2

Risk Category| |

Basic wind speed (3 sec gust), V = 100 |MPH oK
Exposure| C

Roof Angle, 6 =] 9.46 |° oK

Mean Roof Height, h=| 109 |[ft
Horizontal Dimension of Roof, L=| 142 |ft

hil=| 0.91 OK
Exposure Coefficient, K, =| 0.85 Section 26.10.1
Topographic Factor, Kz =| 1.50 Section 26.8.2
Wind Directionality Factor, Kg=| 0.85 Section 26.6
Ground Elevation Factor, K, =| 1.00 Section 26.9
Velocity Pressure, g, =| 27.74 |psf 0.00256K K K4KoV? (Egn. 26.10-1)
Gust-Effect Factor, G =| 0.85 Section 26.11
Net Design Pressure, Py =| q,GCy Egn. 27.3-2
- L -
Net Pressure Coefficients, Cy for y = 90° /
Horz. Distance | | . | Clear Wind Flow | Obstr. Wind Flow
from Windward Case
Edge Cy |Pulpsf)f Cy Py (psf) .
A 08 -18.9 -1.2 -28.3 Liptinih
<h from
B 0.8 18.9 0.5 11.8 Windward
- A 06 | 141 09 212 0™~ /) Edge
! B 0.5 11.8 0.5 11.8 S
A | 03 | 71 | o6 | -1a1 /" Wind Directon
>2h y =90
B 0.3 TA 0.3 7.1
Note: For monosiope roofs with g less than 5+, C values show n apply for cases w here y=0" and 0.05< hi <0.25, See Fig 27.3-4 for other hiL values
L—b—
05L 05L Notation
Cow L = Horizontal dimension of roof , measured in the
@ along-w ind direction, ft.
Sind Al Wind h= Mean roof height, ft.
Direction_ Direction y = Direction of wind, degrees.
=h \fh = g = Angle of plane of roof from harizontal, degrees
y=0° h 1] i ¥ y= 180
FITTiTiT 77
Net Pressure Coefficients, Cy
Roof Angle (ad Wind Direction, y = 0° Wind Direction, y = 180°
(Deg.) Cath Clear Wind Flow | Obstr. Wind Flow [Clear Wind Flow| Obstr. Wind Flow
Cuw Cui Chw Cne Caw | G | Cuw Cur
9.46 A 0.7 -1.1 -1.0 -1.5 1.0 1.5 0.0 -1.2
B -1.5 0.0 -1.8 -0.7 1.7 0.4 0.9 0.3
Net Design Pressures (psf)
Roof Angle L Wind Direction, y = 0° Wind Direction, y = 180°
{Deg.) C:ase Clear Wind Flow | Obstr. Wind Flow |Clear Wind Flow| Obstr. Wind Flow
Punw Py Punw P Pyw | Puo | Puw P
9.46 A -16.0 -25.4 -24.2 -35.4 23.7 36.0 | -1.0 -27.7
B -36.1 0.0 -42.6 -17.6 39.0 89 | 213 7.1

Notes (ASCE 7-16)

1 C.-..-. and C.,_ denote net pressures {contributions from top and bottom surfaces) for windw ard and keew ard half of roof surfaces, respectively
2. Clear wind flow denotes relatively unobstructed wind flow with blockage less than or equal to 50%. Obstructed w ind flow denotes

objects below roof inhibiting wind flow (> 50% blockage)

3. For values of g betw een 7.5 and 45+, linear interpolation is permitted. For values of g less than 7.5+, use load coefficients for 0

4, Plus and minus signs signify pressures acting tow ard and aw ay from the top roof surface, respectively

5. All load cases show n for each roof angle shall be investigated

6, Figures per ASCET7-16

\/
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Components & Cladding (C&C) Loading
Components and Cladding wind loads shall be used for structural items that are not a part of the MWFRS. Roof
rafters, sheathing, roof joists, wall studs, wall headers, and their connection to the structure shall be designed

for C&C loading.
Typical C&C

ASCE 7-16 Chapter 30: Wind Forces on Monoslope Free Roofs - Components and Cladding

| Per ASCE 7-16 §30.7 |

Notes (ASCE 7-16)

objects below roof inhibiting w ind flow (> 50% bioc

6, Figures per ASCE 7-16

kage)

5. Allload cases show n for each roof angle shall be investigated

Risk Category |
Basic wind speed (3 sec gust), V=| 100 |[MPH
Exposure C
Roof Angle, 8=| 9486 |° OK
Mean Roof Height, h=| 10.90 |ft
Horizontal Dimension of Roof, L=| 14.2 |ft
hiL=| 0.91 oK
Exposure Coefficient, K, =| 0.85 Section 26.10.1 S ST T
Topographic Factor, Kz =| 1.50 Section 26.8.2 * ELEVATION
Wind Directionality Factor, Ky =| 0.85 Section 26.6
Ground Elevation Factor, Ke =| 1.00 Section 26.9
Velocity Pressure, g, =| 27.74 |psf 0.00256K.K4K4K.V? (Egn. 26.10-1)
Gust-Effect Factor, G=| 0.85 Section 26.11
Met Design Pressure, Py =| g,GCy Eqgn. 30.7-1
a= 3 it Per Fig. 30.7-1, a = 10% of least horiz. Dimension or 0.4h, whichever
Effective Wind Area (EWA) = g #2 is smaller but not less than 4% of least horizontal dimension or 3ft.
Min. C&C Preesure = 16 psf §30.2.2
Net Pressure Coefficients - Figure 30.7-1 (0.25 < h < 1.0, 6 < 45°)
Net Pressure Coefficients, Cy
Effective Wind Area (ft) <a? >a? =4 08 >4a? _‘_
Tow ards 3.30 248 1.65 -
Zone 3 a
Away -4.10 2.3 -1.53 3 "";‘;‘
Giear Wind Flow | zone 2| TOW2rds | 248 2.48 1565 _f
Away -2.31 -2.31 -153 2
Towards | 165 165 165 1
Zone 1
Away -153 -153 -1.53 2
Towards | 1.81 1.26 0.80 3
Zone 3
Away -4 86 -2.76 -1.80
Oostructed Wind |, [Towards | 1.36 136 0.90 —’Iﬂ Ia P
Flow Away -2.76 -2.76 -1.80 5
Zone 1 |TOWards | 0.90 0.90 0.80 PLAN
Away -1.80 -1.80 -1.80
Net C&C Wind Pressures for Select Effective Wind Area——— »EWA = <a*2
Cy Py (psf) p
Towards | 3.30 77.93 s
Zone 3
Away -4.10 -96.58
Clear Wind Flow | Zone 2 Tow ards 248 58.45
Away =231 -54 45
Tow ards 1.65 38.96
Zone 1
Aw ay -1.53 -36.10
Tow ards 1.81 42,66
Zone 3
Away -4.86 -114.72
Obstructed Wind Tow ards 1.36 32.00
Zone 2
Flow Away -276 -65.01
Towards | 0.90 2133 ’,
e M Wz

1. C, denotes net pressures (contributions from top and bottom surfaces )
2. Clear wind flow denotes relatively unobstructed wind flow with blockage less than or equal to 50%. Obstructed w ind flow denoles

3. For values of g other than those show n in Figure 30.7-1, inear interpolation is permitted
4. Plus and minus signs signify pressures acting tow ard and aw ay from the top roof surface, respectively.

The above wind loads are applicable to all C&C members other than the beams.
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Beam C&C Loads

The following component and cladding loads are applicable to only the roof beams.

ASCE 7-16 Chapter 30: Wind Forces on Monoslope Free Roofs - Components and Cladding

Per ASCE 7-16 §30.7 |

Risk Category I |
Basic wind speed (3 sec gust), V=| 100 |MPH L
Exposure| C = =
Roof Angle, 8=| 946 |° oK
Mean Roof Height, h =| 10.90 |ft
Horizontal Dimension of Roof, L=| 14.2 |ft 5 ‘
hiL=| 0.91 oK h ] {
Exposure Coefficient, K, =| 0.85 Section 26.10.1 T
Tapographic Factor, Ky =| 1.50 Section 26.8.2 i ELEVATION
Wind Directionality Factor, Ky =| 0.85 Section 26.6
Ground Elevation Factor, K. =| 1.00 Section 26.9
Velocity Pressure, g, =| 27.74 |psf 0.00256K KKK V2 (Egn. 26.10-1)
Gust-Effect Factor, G=| 0.85 Section 26.11
Net Design Pressure, Py =| g,GCy Egn. 30.7-1
a= 3 R Per Fig. 30.7-1, a = 10% of least horiz. Dimension or 0.4h, whichever
Effective Wind Area (EWA) =| 31.5 [f? is smaller but not less than 4% of least horizontal dimension or 3ft,
Min. C&C Preesure = 16 |psf §30.2.2
Net Pressure Coefficients - Figure 30.7-1 (0.25 < h < 1.0, 6 < 45°)
Net Pressure Coefficients, Cy
Effective Wind Area (ft) @ >a? <4 0a? >4a? _{
Towards | 3.30 248 165 -
Zone 3 2
Aw ay -4.10 2.3 -1.53 " .
Cloar Wind Flow | zone 2| 1073705 | 248 2.48 165 ‘f
Away =231 2231 -1.53 2
Towards | 166 165 165 1
Zone 1
Away -1.53 -1.53 -1.53 2
Towards | 181 1.36 0.90 3
Zone 3
Aw ay -4.86 -2.78 -1.80
Obstructed Wing |, [Towards | 136 136 090 _,[_, l gle
Flow Aw ay -2.76 276 -1.80 B L
Zone 11 10Wards | 080 0.90 0.90 PLAN
Aw ay -1.80 -1.80 -1.80

Net C&C Wind Pressures for Select Effe

ctive Wind Area—— »EWA = [31.5 sq. ft. |>a*2,54.0a%2

Notes (ASCE 7-16)

Cn Py (psf) P
Towards | 248 58.45 o
Zone 3 >
Away | -2.31 5445 Px
Towards | 2.48 58.45
Clear Wind Flow | Zone 2 e
Away -2.3 -54 45 [)N P
1
Towards | 165 38.96 "
Zone 1
Away -1.53 -36.10
Tow ards 1.36 32.00
Zone 3
Aw ay -2.76 -65.01
Obstructed Wind Towards | 1.36 32.00
Zone 2
Flow Away 276 6501
Towards | 090 21.33 ’,
zone 1\ BB L S B TS

1. G, denotes net pressures (contributions from top and bottom surfaces)

2. Clear wind flow denotes relatively unobstructed wind flow w ith blockage less than or equal o 50%. Obstructed wind flow denotes
objects below roof inhibiting w ind flow (> 50% blockage)

3. For values of g other than those show n in Figure 30.7-1, linear interpolation is permitted

4. Plus and minus signs signify pressures acting tow ard and aw ay from the top roof surface, respectively

5. All lbad cases show n for each roof angle shall be investigated

6. Figures per ASCE7-16
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Seismic Loading
Seismic Importance Factor;

Soil Class D — Default
Seismic Design Category D

Spectral Response (short);
Spectral Response (1s);
Spectral Acceleration (short);
Spectral Acceleration (1s);

le=1.0; per ASCE 7 Table 1.5-2
assumed
per ASCE 7 Table 11.6-1 and
11.6-2
Ss=1.50; g per ASCE 7 Figure 22-1
S1=0.600; g per ASCE 7 Figure 22-2
Sps=1.3;g See following pages
Sp1=0.800; g See following pages

Seismic Force Resisting System: Cantilevered Column Systems Detailed to Conform to the Requirements for

Timber Frames

Seismic Response Coefficient;
Vertical Seismic Coefficient;

C5=

0.8; See following pages

0.2 x Sps =0.16

Building Code Information

Risk Category =

S

S, =

Long Transition Period, T, =

Soil Site Class =

I
1.500 |Fig.22-1, 22-3,& 22-5t0 22-8
0.600 |[Fig. 22-2, 22-4, & 22-5t0 22-8
16 Fig. 22-14 t0 22-17
D (default) | See Section 11.4.4 for mininmum Fa

Design Spectral Acceleration Parameters - ASCE 7-16 Chapter 11

ihort-Period Site Coefficient, F, = 1.2 |Tbl. 11.4-1, min. of 1.2 per 11.4.4
Long-Period Site Coefficient, F, = 1.7 |Table 11.4-2
Sms=| 1.800 |S,s=F,Ss, Eq.11.4-1
Sme=| 1.020 |S,,, =F,S,, Eq.11.4-2
Sps=| 1.200 [Sps=2/3-Spe EQ. 11.4-3
Spe=| 0.680 |[Sg, =2/3-S,,,, Eq. 11.4-4
T,=| 0.567 |T,=S,,/Sps Sect.11.4.6
[ Seismic Design Category - ASCE 7-16 Chapter 11
Seismic Design Category for Sy = D Table 11.6-1
Seismic Design Category for Sy, = D Table 11.6-2
Seismic Design Category = D Most critical of the cases above

Exception 2 of section 11.4.8 is applicable
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Seismic Base Shear - Building Structures - ASCE 7-16 Chapter 12

Importance Factor, |, =

Structure Height,

Seismic Force Resisting System =

Response Modification Coef,,

Overstrength Factor, QQ, =

Deflection Amplification Fact., C, =

Building Height Limit =

1.00 |Table 1.5-2

ho=| 1290 |n

G. Timber frames

1.5 Table. 12.2-1
15 Table. 12.2-1
15 Table 12.2-1
35 Table 12.2-1

Building Height Okay for Seismic Force Resisting System

Actual Calc'd Period, T, =
Period Coefficient, C, =

Period Exponent, x =
Approximate Period, T, =

Upper Limit Coefficient, C, =

Max Period, T, =

Fundamental Period, T =

Fundamental Period
from analysis (calculated if blank)

0.020 |[Table 12.8-2
0.75  |Table. 12.8-2
0.14 |sec., T,=C-h" Eq.12.8-7
1.40 Table. 12.8-1
0.19 |sec., T.,,=C,T, Section 12.8.2
0.14  |sec.

Horizontal Component - Seismic Design Coefficients

C=

Coomax =
c\_r-m

0.800 |Cs =SDS/(R/le), Eqn. 12.8-2 per 11.4.8 Exception 2
3.330 |Cs,max =SD1/(T-R/le), Eq. 12.8-3
0.200 |Cs,min =0.5-51/(R/le), Eq. 12.8-6

Seismic Coefficients

Base Shear Coeff., C, 40400 =
Vert. Seismic Coeﬁ, 025[;3 =

0.800
0.240

g's E,=CW
g's E, =0.25,W
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Gravity Design

Design Result Summary (Controlling Actions Shown)

Member Utilization
Roof Sheathing DCR=0.75
Rafters DCR=0.86
Girder Beams DCR =0.87
Slab on Grade FS=11.59

Note: By inspection, there is a reserve capacity in the gravity force resisting system to resist 30psf design
snow loads (calculations included considered 29.6psf)

Roof Design
Demands:
e Dead = 8-12psf
e Live = 20psf
e Snow = 29.6psf
e Wind:
o MWEFRS:

= Applicable to elements not considered components and cladding.

= Controlling Downward = 42.66psf
= Controlling Uplift = 21.33psf

=  Applicable to roof sheathing, and rafters
e Controlling Downward: Clear Wind Flow
o Zone 1 =38.96psf
o Zone 2 =58.45psf
o Zone 3 =77.93psf
e Controlling Uplift: Obstructed Wind Flow
o Zone1l=21.33psf
o Zone 2 =32.00sf
o Zone 3 =42.66psf
=  Applicable to roof girder beams
e Controlling Downward: Clear Wind Flow
o Zone 1 =38.96psf
o Zone 2 =58.45psf
o Zone 3 =58.45psf
e Controlling Uplift: Obstructed Wind Flow
o Zone1l=21.33psf
o Zone 2 =32.00psf
o Zone 3 =32.00psf
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Sheathing
Evaluate the roof sheathing for out-of-plane load effects.

Try 15/32 sheathing with 32/16 span rating.
Sheathing spans 24” (rafter spacing)

Demands:
e Dead = 1.6psf (sheathing weight)
e Live = 20psf
e Snow = 29.6psf
e Wind: C&C

o Down =77.93psf
o Up=-114.72psf
e By inspection, 0.6D+0.6Wp controls
e Demand, P =0.6*%(1.6) + 0.6*(-114.72)psf = 69.79psf (up)

Capacity:
¢ Nominal out-of-plane capacity, P, = 155psf (SDPWS Table 3.2.2)
e ASD reduction factor, Q = 1.67
e QP,=9281psf>P Vv

15/32 APA rated sheathing with 32/16 span rating is adequate (DCR = 0.29

Rafters: 2x8 DF/L #2 @24” o.c.
Spans:

e Span 1 =2’ (cantilever end)

e Span2=10.67 (interior)

e Span 3 = 2’ (cantilever end)
Spacing = 2’-0” o.c.

Demands:
e Dead = 8psf
e Live = 20psf

e Snow = 29.6psf
o Note, additional partial snow load cases were considered per ASCE 7 section
7.5.1 and are included in the Enercalc calculations appended to this report.
e Wind (Zone 3) = 77.93psf (downward)

D(0.0180) Lr(0.050) S(0.060) W(0.1558

e A A

L 20n A 10670 NEELL |
™ i il i il
Per Enercalc (see appendix) 2x8 DF/L #2 @24” o.c. rafters are adequate (DCR = 0.86
\_/
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Girder Beams: 6x12 DF/L #2
By inspection, the front beam line controls since it has the greatest tributary width.
Spans:

e Span1=2'-0" (cantilever overhang)

e Span2=13'-0" (largest span in Ecology Block)
Demands:

e Tributary Width = 8’-0”

e Dead=12psf

e Live = 20psf

e Snow = 29.6psf

e Wind (Zone 2&3) = 32.00psf (downward)

D(0.0960) Lr(0.20) S(0.240) W(0.2560)

6x12 6x12
|‘ 20 + 130 N
'l
Per Enercalc (see appendix) 6x12 DF/L #2 beams are adequate (DCR = 0.87
Slab on Grade Design
Evaluate the slab on grade for vehicular concentrated loads.
Concrete compressive strength, f'c = 2,500psi
Assumed soil modulus of subgrade reaction = 50pci (conservative)
Per Enercalc (see appendix) a 12” thick slab on grade is adequate (FS = 11.59
\/
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Lateral Design

Design Result Summary (Controlling Actions Shown)

Member Utilization

Post DCR =0.72

Corner Post Anchorage Varies (All DCR <1.0, see design)
Brace DCR=0.7

Wall Sill Plate DCR=0.43

Wall Sill Plate Anchorage Varies (All DCR <1.0, see design)
Retaining Wall Varies (All DCR <1.0, see design)

Assumptions:
e The primary lateral force resisting system are the braced cantilevered posts supporting

the roof framing.

e Evaluate the structure for horizontal seismic load effects in the two orthogonal principal
directions: transverse and longitudinal (per ASCE 7, Section 12.14.4.2.1).

* Inthe transverse direction, the diaphragm will have flexible behavior.

* Inthe longitudinal direction, the diaphragm will behave as a cantilever/3-sided
diaphragm and is idealized as rigid in the analysis.

e Because there are not vertical elements of the lateral force resisting system on both
sides in the longitudinal direction (i.e. cantilever/3-sided diaphragm), a redundancy
factor of 1.3 is used per ASCE 7 Section 12.3.4.2.

e Flat roof snow load is less than 30 psf (see snow load generation). As such, roof snow
loads do not need to be considered in the effective seismic weight of the structure per
Section 12.7.2 of ASCE 7-16.

v
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Load Generation

Generate gravity and lateral seismic demands for each post. By inspection, seismic demands control
over wind. By inspection, the ecology block option will control over the CIP option because the thicker
walls result in greater tributary widths. Also, by inspection, the 3 or 4-bin option will control because of
the staggering of columns. For example, Bin 2 has the largest width to accommodate the offset post
base from the interlocking notch in the middle of the ecology block. Thus, the posts on the ecology block
layout are furthest apart and support a larger tributary area and load which will govern the post design.

Gravity Demands

Trib Area Dead Live Roof Snow

Post Mark Description (ft?) (kip) (kip) (kip)
1 Side Back 41.25 0.495 0.825 1.221

2 Side Front 41.25 0.495 0.825 1.221

3 Interior Back 90 1.08 1.8 2.664

4 Interior Front 90 1.08 1.8 2.664

Note: Tributary areas are approximate.

« , >
Geometry
2-Bin 3-Bin 4-Bin units
o] 1.5 1.5 1.5 | ft
B 15 15 15 | ft
L 27 39 51 | ft
a 11 11 11 | ft
b 12 13 13 | ft
c 0 11 11 | ft
d 0 0 12 | ft
e 6.75 6.75 6.75 | ft

Example Calculations: Post Mark 1
e Tributary Width, W = 5.5’ (estimated from CAD, all posts support gravity loads)
e Tributary Length, L = 7.5’ (estimated from CAD, all posts support gravity loads)
e Tributary Area, A = W*L = 41.25ft2
e Dead Load = D*A = 12psf*41.25ft2= 0.495kip
* Live Roof = L;*A = 20psf*41.25ft?>= 0.825kip
e Snow Load = S*A = 29.6psf*41.25ft?= 1.221kip

\/
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Seismic Demands

Inputs

Roof Dead 12 | psf
pCs 1.04 | -
Bin Width 10 | ft
Bin Length 10 | ft
Wall Thickness 2| ft
Overhang, o 1.5 | ft

Case 1 —Transverse Seismic Loading

® ® O ©® O
R, ¢H_ JVH l,k.

BIY 2 BIM 2 Bik 4

Diaphragm Forces

2-Bin 3-Bin 4-Bin units

W, 187 187 187 | plf
Ra 1310 1310 1310 | Ib
Rs 2153 2246 2246 | Ib
Rc 1310 2246 2246 | Ib
Rp 0 1310 2153 | |b
Re 0 0 1404 | Ib

Max Diaphragm Shear 144 150 150 | plf

Example Calculations: Ra
e Transverse seismic loading, W1 = DL*pC:*B = 12psf*1.04*15ft = 187plf
e Force along line Ra= W1*((a)+0) = 187plf*((11ft)+1.5ft) = 1,310lbs

2/9/2024
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Transverse Seismic Load Imposed on Braces and Posts per reactions Ra through Re

Reactions 2-Bin 3-Bin 4-Bin units
Rax 655 655 655 | Ib
Raz 655 655 655 | Ib
Rex 1076 1123 1123 | Ib
Rsz 1076 1123 1123 | Ib
Rex 655 1123 1123 | Ib
Rez 655 1123 1123 | Ib
Rox 0 655 1076 | Ib
Roz 0 655 1076 | |Ib
Rex 0 0 702 | Ib
Rez 0 0 702 | Ib
Controlling Back
Post/Brace Demand 1076 1123 1123 | Ib
Controlling Front
Post/Brace Demand 1076 1123 1123 | Ib
project 2302-0069 date 2/9/2024
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Case 2 — Transverse Seismic Loading

Note: Reactions A-E are calculated assuming cantilever diaphragm behavior. These braces are
responsible for resisting torsional effects. Demands along interior brace lines are expected to effectively
cancel out within each bin zone due to positive and negative contributions from each adjacent bin zone
(slight differences in bin geometry produce a non-zero reaction value). Exterior brace lines develop the
reactions required to resist the torsional demands within the subject bin zone.

®

© O

©

®

i R . ' R, : R, : R, | R,
. ¥ v $ : v
©; - | e ®
BIN 1 BIN 2 BIN 3 BIN 4
Diaphragm Forces
2-Bin 3-Bin 4-Bin units
W, 306 437 568 | plf
W,/No. Bins 153 146 142 | plf
Ra 87 83 81| Ib
Rs 0 0 0|lb
Rc 87 0 0|lb
Rp 0 83 0|lb
Re 0 0 81| Ib
Rx 4128 5897 7666 | Ib
Max Diaphragm Shear 168 168 168 | plf
v
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Reactions 2-Bin 3-Bin 4-Bin units
Rax 52 50 49 | |b
Raz 52 50 49 | |b
Rex 4 8 8|lb
Rsz 4 8 8|1lb
Rex 47 -8 -8 11lb
Rez 47 -8 -8 11lb
Rox 0 50 4| 1b
Ropz 0 50 4| 1b
Rex 0 0 45 | b
Rez 0 0 45 | b
Rxa 1264 1217 1193 | Ib
Rxs 1264 1217 1193 | Ib
Rxc 1264 1217 1193 | Ib
Rxp 1264 1217 1193 | Ib
Rxe 1264 1217 1193 | Ib
Controlling Back
Post/Brace Demand 1264 1217 1193 | Ib
Controlling Front
Post/Brace Demand 52 50 49 | Ib

Demand Summary

Controlling Back Longitudinal Demand 1264 | Ib
Controlling Back Transverse Demand 1123 | Ib
Controlling Front Demand 1123 | Ib

Interior Back Post and Longitudinal Brace
Maximum height above wall = 4’-3”
Intermediate bracing at 3’-0” above base

Gravity Demands:
e Dead=1.08 kip
e Live Roof = 1.8 kip
e Snow = 2.664 kip
Lateral Demands:
e Seismic = 1.264kip

Per RISA (see appendix) P.T. 6x6 HF/L #1 posts are adequate (DCR = 0.41)
Per RISA (see appendix) DBL P.T. 2x6 HF/L #2 braces are adequate (DCR = 0.48

2/9/2024
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Interior Back Post and Transverse Brace
Maximum height above wall = 4’-3”
Intermediate bracing at 2’-6” above base

Gravity Demands:
e Dead=1.08 kip
e Live Roof = 1.8 kip
e Snow = 2.664 kip
Lateral Demands:
e Seismic = 1.123kip

Per RISA (see appendix) P.T. 6x6 HF/L #1 posts are adequate (DCR = 0.46
Per RISA (see appendix) DBL P.T. 2x6 HF/L #2 braces are adequate (DCR = 0.36

Interior Front Post and Transverse Brace
Maximum height above wall = 6’-0”
Intermediate bracing at 3’-6” above base

Gravity Demands:
e Dead=1.08 kip
e Live Roof = 1.8 kip
e Snow = 2.664 kip
Lateral Demands:
e Seismic = 1.123kip

Per RISA (see appendix) P.T. 6x6 HF/L #1 posts are adequate (DCR = 0.72) - Governs
Per RISA (see appendix) DBL P.T. 2x6 HF/L #2 braces are adequate (DCR = 0.7) - Governs

Sill Plate Design
Evaluate the sill plate for the maximum tension reaction from the brace.

Total Double Brace Axial Load =2.72kip (1.0E)
Vertical component of demand per RISA output, P = 1,930lb

Anchaor Anchor

Per Enercalc (see appendix) a P.T. 4x4 HF/L #2 sill plate in weak axis bending is adequate (DCR = 0.43

\—/
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Knee Brace Nailing Design

Evaluate the Nailing on the brace to sill plate connection for the maximum axial force in the brace.
Per RISA Front Post brace RISA model, the maximum brace reaction for a single Brace Axial Load in

Single Shear=1.36 kip (1.0E). See Appendix A for brace demand forces.

American Wood Council Connection Results — Capacity for (12) 10D Nails = 2.09 kip
(12) 10D Nails on each Brace/ Sill Plate Connection is adeguate (DCR = 0.65)

Design Metl:lod”' Load & Resistance Factor Design (LRFD) v i
Connection 'l'ype!" Lateral loading v/

Fastener T}'pe|[|_ Nail v]|
Loading Scenario[Sngashesr ]
Main Member Type|| Hem-Fir v I

Main Mfember Thickness
Side Member T\pe] Hem-Fir |

<

Side Member Ttutkness‘ 1.5 in.

Nail Tvpe”

(

(

Nail Size|[ 10d (D = 0.128insL=3in)  v|
Time Efect Factor
Wet Service Factor|[c_M = 1.0 I

(

<

End Grain Facwr| [C_e9=1.0

<

ﬂ

Temperature I-'actor‘ C_t=1.0

Diaphragm Flctor” dn = 1.0

Calculate Connection Capacity

I Connection Yield Mode Descriptions

Limits of Use

I Diaphragm Factor Help l l Load Duration Factor Help I I Technical Help I

| Show Printable View |

Connection Yield Modes

Im 660 lbs.
Is 660 1bs.
II 273 lbs.
IIm 242 Tbs.
s 242 lbs.
v 174 Ibs.

[ Adjusted LRFD Capacity |[174 Tbs.
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Sill Plate Anchorage Design

Case 1:

Evaluate the sill plate anchorage for the lateral and vertical reaction from the brace.
Demands per RISA output for load combination [(0.9-0.25ps)D+Q0E]

Vertical component of demand, P = 2,002lb

Horizontal component of demand, V = 2,002lb

Case 2

Evaluate the sill plate anchorage for the lateral and vertical reaction at the base of the front post.
Edge condition — Anchor is 5.5” from front of wall

Demands per RISA output for load combination [(0.9-0.2Sps)D+QoE]

Vertical component of demand, P = 1590lb
Horizontal component of demand, V = 840lb

&

\—/
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Provide anchorage designs compatible with either hot dipped galvanized threaded rods or 304/316SS threaded
rods. By inspection, HDG Gr 36 threaded rods will control.

Provide anchorage designs for the following epoxy options:
e Hilti HIT-RE 500 V3
* Simpson SET-3G
* Dewalt Pure 110+

Provide anchorage designs for the following mechanical options:
e Hilti KH-EZ
e TitenHD
* Dewalt Screw Bolt+

Per Dewalt Design Assist Anchorage Software and Simpson Anchorage Software, the following anchors are
adequate to resist tension loads

BRACE AND COLUMN ANCHORAGE OPTIONS:
EPOXY:

-HILTI HIT-RE 500 V3 3/4"0 THREADED ROD
ASTM F1554 GR36/A36 W/ 6" EMBEDMENT
-SIMPSON SET 3G 3/4"@ THREADED ROD
ASTM F1554 GR36 W/ 6" EMBEDMENT
-DEWALT PURE110+ 3/4"Q THREADED ROD
ASTM F1554 GR36/A36 W/ 6" EMBEDMENT

MECHANICAL:

-DEWALT SCREW-BOLT+ 3/4"0 W/ 4.,25"
NOMINAL EMBEDMENT

-HILTI KH-EZ 3/4"@ W/ 4" NOMINAL

EMBEDMENT
-TITEN HD 3/4"@ W/ 4" NOMINAL
EMBEDMENT
\_/
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Retaining Wall Design
CIP Wall Properties:

*  Wall Thickness = 6”

e Wall Height = 4’-0” (max)

e Retained backfill height = Wall height - 3”

e Retained infill height = Wall Height

e Concrete Compressive Strength, f'c = 2,500psi

¢ Reinforcing Info:
o Vertical Reinforcing = #5@16” o.c. OR #4 @ 12” o.c.
o Horizontal Reinforcing = #5@16” o.c. OR #4 @ 10" o.c.
o Reinforcing Yield, f, = 60,000psi

Footing Properties:

e Footing Thickness = 12”

e Footing width = Enercalc calculation considers the whole footing width, including the
tapered portion. Note that the analysis is inherently conservative as it idealizes the wall
as a cantilevered condition, though it is also supported on the side by the back wall.
Further, the soil backfill is tapered to the front of the bins, so average demands are less
than approximated by Enercalc.

¢ Reinforcing Info:

o Rebars size and spacing match slab reinforcing
Ecology Block Properties:

e Ecology Block Wall Thickness = 2’-0”

e Ecology Block Wall Height = 2’-0” (max)

e Retained backfill height = Wall height - 3”

e Retained infill height = Wall Height

Surcharge Loads: NRCS does not prescribe surcharge design loads for agricultural storage structures. As such,
this design conservatively assumes the following: For wall strength checks: Design for a 250psf surcharge load.
Note that this is conservative and is representative of if a heavy vehicle load was placed behind a portion of the
wall. The intent of this check is to evaluate the strength of the wall for high localized demands as a result of
heavy vehicular loads.

Design Cases:
e Case 1 (Wall Design): Backfill + Surcharge with Empty Bin — Governs Design by
Inspection
e Case 2 (Wall Design): Infill without Backfill
e Case 3 (Wall Design): Wind on an Empty Bin Without Backfill
e Case 4 (Beam Design): Back Wall Horizontally Spanning

v
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Case 1: Backfill + Surcharge with Empty Bin

Demands:
*  Active Backfill = 45psf/ft
e Backfill Surcharge = 250psf

Per Enercalc (See Appendix), the 6” retaining wall is adequate with #5 Verts. @16” o.c. and #5 Horiz. Bars @16”
o.c. OR with #4 Verts. @12” o.c. and #4 Horiz. Bars @10” o.c.

Case 2: Infill Without Backfill

Demands:
e Active Infill = 60psf/ft

Only active infill considered in case. By inspection, case 1 governs the design.

Case 3: Wind with Empty Bin Without Backfill

Demands:
e Wind =54.43 psf (see bin wall wind load generation)

Only wind loads considered in case. By inspection, case 1 governs the design.

v
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Case 4: Back Wall Horizontally Spanning
Idealize the back wall as horizontally spanning. Is assumed as a simple support beam supported at the interior
and side walls. Analysis assumes the lowest 12” of the wall is effectively fixed by the footing below rather than
horizontally spanning. Evaluate the region directly above as horizontally spanning. Note that the analysis is
inherently conservative.

Demands:
e By inspection, stem demands for Case 1 controls.
* Active Pressure Demands:
o Active Pressure, p, = 45psf/ft
o Average Depth H; =3 ft
o Uniform Load = p, * Hy = 135 plf/ft
o In Enercalc, consider active pressures as dead loads since they have the same
load factor
e Backfill Surcharge = 250psf
o Soil Density = 12 pcf
o Surcharge pressure width H, = 250psf /125pcf = 2 ft of additional surcharge
o Uniform Load = p, * H, = 90 plf/ft
o In Enercalc, consider surcharge pressures as a live load
90 plfit
— >
P 4 45 psf/ft*H
P —
| .
. ‘
.‘_
4 *
By inspection, case 1 governs the design.
v
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Ecology Block Overturning and Sliding Check

Backfill Surcharge 250 psf
Soil Density 120 pcf
Active Soil Pressure 45 psf/ft
Surcharge OT Load Height Above Wall 2.08 ft
Surcharge OT Load at Top of Wall 93.75 psf
Surcharge OT Load at Bot of Wall 304.69 psf
Triangular OT Load at Bot of Wall 240 psf
Backfill Height 3.25 ft
OT Moment 752.58 Ib*ft/ft
Conc Density 150 pcf
Ecology Block width 2 ft
Ecology Block height 4 ft
Ecology Block Wit. 1200 |Ib/ft
Resist Moment 1200 Ib*ft/ft
Overturning Safety Factor 1.59
coeff. Friction 0.7
Sliding Resistance 840 Ib/ft
Sliding Force 542.34 |b/ft
Sliding Safety Factor 1.55 |
1200Ib/ft
94psf
D
—p
il
-
| |
| = | "
240psf | A
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Appendix A — Enercalc and RISA Calculations

| Multiple Simple Beam
W] 14167, Build:20.23,08.01

Project File: Roof Girder and Rafter 2302-0069.ec6

PETERSON STRUGTURAL ENGINEERS

Description : 2x8 Rafter DF/L #2 @ 24" o.c.

(€} E INC 1

Wood Beam Design : 2x8 Rafter DF/L #2

Calculations per NDS 2018, IBC 2021, ASCE 7-16

BEAM Size . 2x8, Sawn, Fully Braced

Usmg Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending

Beam self weight calculated and added to loads
Unif Load: D =0.0080, Lr=0.0250, S =0.030, W = 0.07790 k/ft, Trib= 2.0 ft

Wood ies : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc-Prl 1,350.0 psi Fv 180.0 psi Ebend- xx 1.600.0 ksi Density 31.210 pef
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Wood Beam Design : 2x8 Rafter DF/L #2
Calculations per NDS 2018, IBC 2021, ASCE 7-16
BEAM Size . 2x8, Sawn, Fully Braced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc- Prl 13500 psi  Fv 1800 psi  Ebend- xx 16000ksi  Density 31.210pcf
Fb - Compr 900.0 psi Fc - Perp 6250psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads

Design Summary
Max fb/Fb Ratio = 0.863: 1 'D{0.0160) Lr(0.050) S(0.060) W(0.1558)
?b: Aﬁlual :bi },;gggg x’ al 5335t inSpan#2
: Allowable : 128
Load Comb - +D¥0.750540.450W >0 A oo A 28
Max fv/FvRatio = 0.341: 1 2% s 3 =8
fv : Actual : 98.21psi at 10,670 ft in Span # 2
Fv : Allowable : 288.00 psi
Load Comb : +D+0.7505+0.450W Max Deflections
Max Reactions (k) D Lk L - w E H Transient Downward 0,501 in Total Downward 0.429 in
Left Support 013 037 044 114 Ratio 255<0) Ratio 298
Right Support 013  0.37 044 1.4 LC: W Only LC: +D+0.7505+0 450W
Transienl Upward -0.275in Total Upward -0.236 in
Ratio 174<0  Ratio 202
LC: W Only LC: +D+0.7508+0.450W
\—/
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[ Multiple Simple Beam

LICE : KW-06014167, Build:20.23.08.01 PETERSON STRUCTURAL ENGINEERS

Description :  6x12 Roof Girder DF/L #2

Project File: Roof Girder and Rafter 2302-0069.ec6

(c) ENERCALC INC 1983-2023

Wood Beam Design : Roof Girder DF/L #2

Calculations per NDS 2018, IBC 2021, ASCE 7-16

BEAM Size: 6x12, Sawn, Defined Brace Spaclrégi 1st at ft and spaced at 2.0 ft

Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending

Wood ies : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 875.0 psi Fc-Pril 6000psi Fv 170.0 psi  Ebend- xx 1.300.0ksi  Density 31.210pcf
Fb - Compr 875.0 psi Fc - Perp 6250psi Ft 4250psi  Eminbend - xx 4700 ksi
Wood Beam Design : Roof Girder DF/L #2
Calculations per NDS 2018, IBC 2021, ASCE 7-16
BEAM Size ©  6x12, Sawn, Defined Brace 3;::4:":597= 1st at ft and spaced at 2.0 ft
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir-Larch Wood Grade : No.2
Fb - Tension 875.0 psi Fc - Prdl 6000psi Fv 1700 psi  Ebend- xx 1.300.0 ksi Density 31.210pcf
Fb - Compr 875.0 psi Fc - Perp 6250psi  Ft 4250psi  Eminbend - xx 470.0 ksi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0120, Lr=0.0250, S =0.030, W = 0.0320 k/ft. Trib= 8.0 ft
Design Summary
Max fb/Fb Ratio = 0.867; 1 D(0.0960) Lr(0.20) S(0.240) W(0.2560)
fb : Actual : 697.05psi at 66301 inSpan#2
Fb : Allowable : 803.60 psi
Load Comb : +D+S 12 & 6x12 -
Max fv/FvRatio = 0.305: 1 20n 13.0n
fv : Actual : 4764 psi at 2.000ft in Span# 1 r T
Fv : Allowable : 156.40 psi
Load Comb : +D+S Max Defiections
Max Reactions (k) D |¥3 L 8 w E H Transient Downward 0,173 in Total Downward 0.273 in
Left Support 095 1.73 208 222 Ratio 904 Ratio 571
RightSupport  0.70 1.27 152 162 LC: W Only LC: +D+0.750S+0.450W
Transient Upward -0.080in Total Upward 0.126 in
Ratio 600 Ratio 378
LC: W Only LC: +D+0.7505+0.450W
\—/
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Point Load on Slab

L 14167, Build-20.

01

DESCRIPTION: Slab on Grade

Code References

SON STRUC

Project

NGIN|

File: Slab.ec6 I
(c) ENERCALC INC 1

Calculations per IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16

Analytical Values

d - Slab Thickness 6.0in Es - Soil Mo::lulEu[g ot:!c Sﬂ rsfde Reac ) 35538 Ecl
. 7 . c - Concrete Elas ulus .850.0 ksi
P~ Rncd Facorof Selely pen f'c - Concrete Compressive Strength 2.50 ksi
| - Poisson's Ratio 0.150
Min. Adjacent Load Distance 48.012 in

Analysis Formulas

Pn=1.72 [ (Ks R1/Ec) 10,000 + 3.6] Fr d’

Ks = Soil modulus of subgrade reaction

R1 = 50% plate average dimension = sqrt( PIWid * PiLer

Ec = Concrete elastic modulus
Fr - Concrete modulus of rupture = 7.5 * sqrt( f'c )

d - Slab Thickness

Load & Capacity Table

Ec
d-
u.

Ks = Soil modulus of subgrade reaction

= Concrete elastic modulus
Slab Thickness
Poisson's ratio

Min Adjacent Column Distance =15 ([Ecd*3/(12*(1-u*2)Ks]*"

Plate (in) R1APpied Concentraied Load on Piate - (Kip) Governing Pu_ Pn
LoadID Wid Len | (in) D Lr L S w E Ld Comb (kip) (kip) Check
Point Loac 450 450 225 8.00 L Only 8.0 928 Pass, FS=1159>=5
v
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Back Longitudinal Post and Brace

Node Coordinates
Label X [f] Y [f] Z[f) Detach From Diaphragm
i[ 1 0 0 0
2 N2 0 4.22 0
Qi N3 0 3 0
4 N4 3 0 0
eod Section Sets
Label Shape Type Design List Material _Design Rule  Area[in®] Iyy(in] 12z[inY]  J[inq
| 6X6 | Column | _ Rectangular HF/L #1 Typical 30.25 76.26 7626 | 12887
6X6 _{ Column Rectanquiar AL, #2 Typical 3025 | 7626 7626 1 1
| 2X6 | Column Reclangular F/L#2 | Typical 8.25 155 208 | 512
Jdember Primary Data
Label 1 Node J Node Section/Shape Type Design List Material Design Rule
1 N1 N2 Post Column 1 Rectangular | _HF/L #1 Typical
N3 Né BaceAt T Coyma I Recanguiar | HF/L #2 Typical
N3 N4 Brace All Column | Reclangular il 82 Typical |
’ -
Node Label LD M Direction Magnitude [(k,_k-ft) (in,rad), (k*s/ft k*s™"ft)]
l N2 | | Y. | -1.08 ]
Node Label LD M Direction Magnitude [(k, k-ft), (in_rad), (k"s’/ft k*s*ft)]
ul N2 L L Y L -18 ]
Node Label LD M Direction Magnitude [(k k-ft). (in. rad), (k*s%/ft, k*s™ft}]
(i N2 I I Y I -2.66 |
Node Label LD M Direction Magnitude [(k k-ft) (in_rad), (k*s*ft k's™ft)]
ul N2 | | X | 1.26 ]
Load Combinations
Description Solve BLC Factor BLC Factor BLC Factor BLC Factor
D Yos 1 NL 1
4 D+Lr Yes L 1 RLL 1
K D+S Yes 1 SL 1
E D+0.7Ev+0.7Eh Yes DL 1 Sds'DL | 0.17 EL 07
Yes 1 Sds 0.17 EL 07
6 +0 ?Ev*m__QmEhl Yes N 1 Sds*DL 017 Om’EL 07
7 1 Sgs'DL | 017 Om*EL 0.7
8 L 1 Sds*DL 0.13 EL 053 SL 01
1 Sds” 0.1 - SL 0
Sds* 03 Om EL 053 SL 0
Sds" 0.1 Om°'EL | Sb 0
DL 06 Sds*DL 17 EL 07
06 Sds*DL A7 EL 07
L 06 | Sds*DL 17 Om°EL 07
0.6 Sds'DL | -017 | Om°EL 0.7
Node Label X [k] LC Y [k] LC Z [k} LC MX[kft] LC MY[k-ft] LC MZ[kft] LC
N3 max 0 13 0 13 0 13 0 13 0 13 0 13
1 min 0 1 0 1 0 1 0 1 0 1 0 1
N4 max 124 5 1 4 0 13 0 13 0 13 0 13
min_| -1.24 4 -1.24 13 0 1 0 1 0 1 1] 1
max | 036 4 374 3 0 13 0 13 0 13 0 13 |
min -0.36 5 -0.81 12 0 1 0 1 0 1 0 1
max | 088 5 374 3 [i] 13
7 min 088 - 043 12 0 1
v
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Node Label Z [k LC  MX[kfi] LC MY[kf] LC MZlkf) LC
0] N3 0 15° 0 15° 0 15° 0 15* 0 15° 0 15*
1 min 0 6* 0 [ 0 6" (4] 6° 0 6* 0 [+

ha max 187 15 187 14 [1] 15* 1] 15° 0 15° 0 15"
Kl min =187 g* -187 I (] g* [ 0 * g [
4] N1 max | 0 g 318 = ] 15° 15° i] 15° 0 15"
5 min 0 T ad 2144 14" (1] [ 6* 0 [(§ 0 §°
HM_M B 15 1.51 10* 0 15°
7 min =133 B* 0.43 15* 0 6*
vi
Al
N2
3
©
<
©
-
1o
A
1 4
IllR!SA <| icensed Company> WSF Back Longitudinal Knee Brace SK-6
NickWelling Jan 00, 2024 at 04:44 PM
2302-0069 2023_11_28 Back Longitudi...
v
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Detail Report: M1

Load Combination: Envelope

Code check: 0,405 (LC 12)

PETERSON STRUCTURAL ENGINEERS
eee———

Input Data
Shape: 6X6 (nominal) | Node: N1
v Member Type: Column J Node: N2
Length (ft): 422 | Release: Fved
< . Material Type: Wood ) Release: Ficed
Design Rule: Typical | Offset: N/A
Internal Sections: 97 J Offset: N/A
Design Code: AWC ND5-18 / T/C Only: Both Way
SDPWS-15 ASD
Material Properties
Material: HF/L #1 Grade: No.1 Nu: 03
Type: Solid Sawn cm: ves Alpha (1eF '): 03
Database: Visually Graded G Yos Density (k/ft): 004
Species: Hem-Fir Emod: 1
Shape Properties
Fy, (si): 096 E (ksi): 1300 b (actual) (in): 55
Fy (ksi): 065 Emod: 1 d (actual) (in): 55
Fy (ksi): D14 COV; (Table F1): 025
Fe (ksi): 085 Eqmin (lesi): 4749
Design Properties
le2 (ft): 422 ¥ sway: No Cos 1
le1 (ft): 422 1 sway: No Cp: 093
le-bend top: Lbyy Co: 16 Max Defl Ratio: 171041
le-bend bot (ft): 422 Re: 303 Max Defl Location: 4.2
Kyyt 1 C 1 Span: N/A
Kzt 1 Ce 1
M1
L o
N1 NZ
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Diagrams:
0.049 at 4. 22 fr

0046 a1 422 It
T T
¥ Deflection l'ml

3744 m0 Mt 0B85at303ft

INETNTNINTINERTINEE
- |

ETETTTTRTETH NI IeY

=3
i

LA 1l L)

L DN S S S e |
:D-ﬂ«tion(m}

1 N
0B14 a0 Mt 0885 at 303 ft -
T 5.7 T 1T . 5771 T | T T Ty L | T T LI B N | T T T L
Axial Force (k) y Shear Force (k) z Shear Force (k)
'E g 1076 a2 299 h. 'E
. 3 . 3
-1 1 -1076 at 299 ft -
T T L]  § L § L T 1 T T T 1 T T T L T T T T ¥ L} T T L]
Torsion (k-f) z-2 Moment (k-ft) y-y Moment (k-ft)
iom;:on_ 3 0465t 299 ft | .
= :
3 3 = : .
30027 at0ft - 0-1653 29‘9!1 -
T T T T T T T T T 1 T T T T T T T T T T T T T L]
Axial Stress (ksi) Bendng Stmng Stress {It:u} Bending Weak Stress (ksi)
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gov. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 12 - - - -
Applied Loading - Shear + Torsion 5 - .
Axial Compression Analysis . 0 ksi 092 ksi - -
Axial Tension Analysis 003 ks 083 ksl - -
Flexural Analysis, Fb1’ 0.47 ksi 1.25 ksi - -
Flexural Analysis, Fb2° . 0 kesi 125 ksi - .
Bending & Axial Compression Analysis 0.37 PASS
Bending & Axial Tension Analysis - 041 PASS
Shear Analysis - 0.04 ksi 0.18 ks 0.24 PASS
v
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Detail Report: M2

Load Combination: Ervelope Code check: 0477 (LC 4)
Input Data
Shape: 2X6 (nomina) | Node: N3
o v Member Type: Column J Node: N4
, Length (ft): 424 I Release: BonPIN
2 - Material Type: Wood J Release: Foed
Design Rule: Typical 1 Offset: N/A
Internal Sections: 9 ) Offset N/A
Design Code: AWC NDS-18 / T/€ Only: Both Way
SDPWS-15 ASD
Material Properties
Material: HF/L #2 Grade: No2 Nu: 03
Type: Solid Sawn cm: ves Alpha (16 F '): 03
Database: Visually Graded [ Yes Density (k/ft'): 0.04
Species: Hem-Fir Emod: 1
Shape Properties
Fu, (lesi): 085 E (ksi): 1300 b (actual) (in): 15
Fy (ksi): 052 Emod: 1 d (actual) (in): 55
Fy (ksi): 015 COV; (Table F1): 0.25
Fe (ksi): 13 Ecnin (hesi): 4749
Design Properties
le2 (ft): 424 y sway: No Cas 1
le1 (ft): 424 T sway: No Cp: 0.15
le-bend top: Lbyy Co: 16 Max Defl Ratio: /10000
le-bend bot (ft): 424 Rs: 11.16 Max Defl Location: 0
Kyyt 1 Cu 096 Span: N/A
Kot 1 C: 1
M2
o—r o
N3 N4
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Diagrams:

] %
go_ 6310 ft
: I TrEs -
3‘-0-0;8 H0R j
T T T T T T T L L] T T L} T T T T T L)
y Deflection (in) z Deflection (in)
g 088at0ft ] j
i-o.sa atof - j
T T 1 T T T 7 T T 1 9 e T T T T T ] P | B | T T T L LE T T
Axial Force (k) y Shear Force (k) z Shear Force (|
2 = a
L) | T L] I L T L] 1 L T T L] T T T 1 T L] T T | T T T
Torsion (k-ft) 2-2 Moment (k-ft) y-y Moment (k-ft)
J0107at0 ] d
B B — - -
3 . ]
=-0107 at O ft . .
L L] L} i L] L} | T T 1 | T T T | T T | ] T T | T T | L] L L
Axial Stress (ksi) Bending Strong Stress (ksi) Bending Weak Stress (ksi)
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gov. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 4 - - . .
Applied Loading - Shear + Torsion 13 - .
Axial Compression Analysis 0.1 ksi 022 ksi - -
Axial Tension Analysis 0 ksi 087 ksi - -
Flexural Analysis, Fb1' 0 ksi 136 ksi - -
Flexural Analysis, Fb2" 0 ksi 141 ksi . -
Bending & Axial Compression Analysis 048 PASS
Bending & Axial Tension Analysis - 0 PASS
Shear Analysis 0 ksi 0.19 ksi 0 PASS
v
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Detail Report: M3

Load Combination: Envelope Code check: 0.477 (LC 4)
Input Data
Shape: 2X6 (nominal) | Node: N3
A A Member Type: Column J Node: N4
4 Length (ft): 424 | Release: BenPIN
- _¢  Material Type: Wood J Release: Fixed
Design Rule: Typical | Offset: N/A
Internal Sections: a7 ) Offset: N/A
Design Code: AWC NDS-18 / T/C Only: Both Way
SDPWS-15 ASD
Material Properties
Material: HF/L %2 Grade: No2 Nu: 03
Type: Solid Sawn cm: Ves Alpha (10" '): 03
Database: Visually Graded G Yos Density (k/ft'): 0.04
Species: Hem-Fir Emod: 1
Shape Properties
F (kesi): 085 E (ksi): 1300 b (actual) (in): 15
Fu (ksi): 052 Emod: 1 d (actual) (in): 55
Fy (ksi): 015 COV; (Table F1): 025
Fe (lesi): 13 Evmin (esi): 4749
Design Properties
le2 (fv): 424 y sway: No Crat 1
le (ft): 424 7 sway: No Ce: 0.15
lo-bend top: Lbyy Co: 16 Max Defl Ratio: 1/10000
le-bend bot (ft): 424 Rs: 116 Max Defl Location: 0
Ky.y 1 Cu 096 Span: N/A
Kext 1 C 1
M3
© s el
N3 N4
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Diagrams:

B
jmon
= ——
gfa_o_oa SOk
- T T T T L T T L i ™ L T T T T | — Ll
y Deflection (in) z Deflection (in)
gosa atoft i 3
3 ]
3
3 ]
310.&; atoft d
sk 2% S S S S o S e N N W - N ——— B {fu NS N S S S — —— — -
Axial Force (k) y Shear Force (k) z Shear Force (k)
3 I L T L] L L] i ] 7 ] L I L] ¥ | T T | L] ] T T L L] T L] L | L]
Torsion (k-ft) z-z Moment (k-ft) y-y Moment (k-ft)
io 10780 Mt ] :
:. - -
3 4 -
3»0 107 at 0 ft - .
L} T L ) T L) ) L ¥ T 1 L] I T T | T T T L} T T ) T L] L} L] L] L]
Axial Stress (ksi) Bending Strong Stress (ksi) Bending Weak Stress (ksi)
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gov. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 4 - - . =
Applied Loading - Shear + Torsion 13 . -
Axial Compression Analysis 011 ksi 0.22 ksi - -
Axial Tension Analysis 0 ksi 087 ks - -
Flexural Analysis, Fb1° 0ksi 136 ksi . .
Flexural Analysis, Fb2° 0 ksi 141 ksi . .
Bending & Axial Compression Analysis 0.48 PASS
Bending & Axial Tension Analysis ] PASS
Shear Analysis 0 ksa 0.19 kst 0 PASS
v
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Back Transverse Post and Brace

Node Coordinates
Label X [ft] Y [f] Z[f) Detach From Diaphragm

1 N1 0 0 0
2 N2 0 422 0
ﬂ N3 0 25 0

N4 25 0 0
Wood Section Sets

Label Shape Type Design List Material  Design Rule  Area [in®]  Iyy [in] 122 [in*] J [Inf]

E_Eﬂ 6x6 1 Column Rectangular HE/L #1 Typical 30.25 7626 1 7626 1 12887
__Brace 1 ©6X6 | Column | _ Rectangular HF/L #2 ypical 30.25 7626 [ 7626 1 126887 |
[ 2Xx6 1 Column |  Rectangular HE/L #2 Typical 825 159 208 $12

Member Primary Data

Label | Node J Node Secton/Shape Type Design List Material ___Design Rule

M1 1 Ng Post Colymn Rectangular 1 HF/L #1 I
M2 N3 N4 Brace Al Colymn 1 _Rectangular 1 HF/L #2 Typi
N4 Brace AL Column | Reclangular | HF/L#2 |
Ni n 1

Node Label LD M Direction Magnitude [(k_k-f), (in_rad), (k*s/ft_k*s™"ft)]

ll N2 | L 1 Y 1 -1.08 |

Node Label LOM Direction Magnitude [(k_k-ft), (in, rad), (k*s/ft_k*s™ft)]
1l N2 | ¥ | Y 1 -18 |

Node Label LD M Direction Magnitude [(k._k-ft), (in, rad), (k*s¥ft, k*s*ft)]
1l N2 1 L | Y 1 -2.66 J
Node Label LD M Direction Magnitude [(k k-ft), (in rad) (k°s?/f k*s™ft)]
il N2 | I | X 1 112 |
-Load Combinations
Description Solve BLC Factor BLC Factor BLC Factor BLC Factor
D Yos ; NL
. D+Lr Yes E RLL
3 D+S Yes SL
4 D+0.7Ev+0.7Eh Yes DL 1 Sds'DL | 0.17 EL 07
S D+0 7Ev-0.7EN Yes 1 Sds 017 EL 07
[ D+0.7Ev+(0. 7OmEN) Yes Sds* 0.17 Om*EL 07
D0 7Ev(07OmEN) | Yes Sds*DL | 037 [ Om'EL | 07
8 +0 S25Ev+0 525En+0 1S Yes DL Sds*DL 013 EL 053 SL 01
: . Yes 1 TsaspLT 07 EL 1 053 TSI
Yos Sds*D! 013 | om* 053 SL 1
Yos 1 TsesDLT 033 TOwELT 083 T Si
Yes 06 Sds'DL | _-017 EL 07
Yes 0 Sds* 017 07
Yes 0 Sds*DL -017 Om'EL 07
) : 7Ev-0. Yes 0. Sds* 017 Om*E! 0.7
-Envelope Node Reactions
Node Label X[k] LC Y[k LC Z[k LC MXJkf] LC MY[kf] LC MZ[kfi] LC
[l [ max 133 13 133 12 1] 13 1] 13 ILOCKED! 0 13
1 min -1.33 4 -1.33 5 0 1 0 1 LOCKED 0 1
2] N1 max | 054 12 374 3 0 13 [i] 13 0 13 0 13
3] min .54 5 0.9 12 0 1 0 1 0 1 0 1
N3 max | NC NC NC OCKE NC NC
min NC NC NC OCKE NC NC
_max | 079 13 374 3 (1] 13
I min 079 4 043 13 0 1
v
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LC Y k] LC Z [k LC  MX[kft] LC MY[kft] LC MZ[kfi] LC

15* 199 B* ] 15° 0 15 ILOCKE 15°
14. .1 ﬁ &' 0 §. o - — u e.
& | 320 | 7 0 15 0 15" 0 15 0 15
A T Y O 6" 0 6" 0 6" Q 6
NC NC QCKED NC
NC NC QCKED! NG NG
15° 1.51 11 (1] 15°
6* 043 15* 0 6*
dNn2
3
©
>
©
>
Jo
@
- 1 %N.;
illRlSA <Licensed Company> WSF Back Transverse Knee Brace SK-1
NickWelling Jan 00, 2024 at 04:39 PM
2302-0069 2023_11_20 Back Transver...
v
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Detail Report: M1

Load Combination: Envelope

Code check: 0497 (LC 12)

Input Data
Shape: 6X6 (nomina’) | Node: N1
A o Member Type: Column J Node: N2
Length (ft): 422 | Release: Fied
. l Material Type: Woed J Release: Fixed
Design Rule: Typical 1 Offset: N/A
Internal Sections: 97 ) Offser: N/A
Design Code: AWC NDS-18 / T/C Only: Both Way
SDPWS-15 ASD
Material Properties
Material: HF/L#1 Grade: No.1 Nu: 03
Type: Solid Sawn cm: Yes Alpha (107F '): 03
Database: Visually Graded a Yos Density (k/ft): 004
Species: Hem-Fir Emod: 1
Shape Properties
Fu (ksi): 098 E (ksi): 1300 b (actual) (in): 55
Fr (ksi): 065 Emod: 1 d (actual) (in): 55
Fy (ksi): 014 COVy (Table F1): 0.25
Fe (lesi): 085 Ecnin (lesi): 4749
Design Properties
le2 (ft): 422 ¥ sway: No Cat 1
le1 (fr): 422 7 sway: No Cp: 0.93
le-bend top: Lbyy Co: 16 Max Defl Ratio: 1/664
le-bend bot (ft): 422 Rs: 303 Max Defl Location: 422
Ky 1 Cu 1 Span: N/A
Kys 1 Ce 1
M1
& O
N1 NZ
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Diagrams:
3 0076at4.22ft

0074 a1 422 It
T T L) T ]

" Axial Stress (ksh) ‘Bending Strong Stress (ksi)

AWC NDS-18 / SDPWS-15 ASD Code Check

T ey T
Bending Weak Stress (ksi)

T T T T T g T T T T T T T T T 1
y Deflection (in) z Deflection (in)
33?“3-_0“ 5 0.786 at 251 FI. 7
- - : 3 : -
3 - 4
3 3 o
=== : 3 — .
208970 R 3 0.786 at 251 ft -
T | ) T L] ) 1 T T 1 T T T T Ll T T L] T T T Ll 1 T | L] L ) L]
Axial Force (k) y Shear Force (k) z Shear Force (k)
- 3 134812511t ]
: 5 - [ B :
- 3 1348 2t 251 ft .
T T T T T T T T T 1 T T T T T T T L] T T T T T T T T T L]
Torsion (k-ft) z-2 Moment (k-ft) y-y Moment (k-ft)
§0I24a:0!‘l 5 0583 at251ft .
= . .
3 =
3 ~ - E ——— :
=003 a0 - 0583 at 251 f 1
T T T T 1 L) T L) ] T L) L

Limit State Gov. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 2 z : - -
Applied Loading - Shear + Torsion 2 ] .
Axial Compression Analysis - 0 ksi 092 ksi 2 :
Axial Tension Analysis - -0.03 kst 083 ks - -
Flexural Analysis, Fb1° - 0.58 ksi 1.25 ki - .
Flexural Analysis, Fb2' . 0 ksi 125 ksi - .
Bending & Axial Compression Analysis PASS
Bending & Axial Tension Analysis 05 PASS
Shear Analysis . 0.04 ksi 0.18 ksi 0.22 PASS
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Detail Report: M2

Load Combination: Envelope Code check: 0.360 (LC 12)
Input Data
Shape: 2X6 (nomina) | Node: N3
v ) Member Type: Column J Node: N4
, Length (ft): 354 | Release: BenPIN
J J Material Type: Wood J Release: Foced
Design Rule: Typical | Offset: N/A
Internal Sections: 97 ) Offset N/A
Design Code: AWC NDS-18 / T/C Only: Both Way
SDPWS-15 ASD
Material Properties
Material: HF/L #2 Grade: No2 Nu: 0.3
Type: Solid Sawn cm: ves Alpha (10"F '): 03
Database: Visually Graded ci Yos Density (k/ft ): 004
Species: Hem-Fir Emod: 1
Shape Properties
Fyy (ksi): 04s E (kesi): 1300 b (actual) (in): 15
Fy (kesi): 052 Emod: 1 d (actual) (in): 55
Fy (ksi): 015 COVy (Table F1): 025
Fe (hsi): 13 Evmins (lesi): 4749
Design Properties
le2 (f1): 354 y sway: No Ceut 1
le1 (ft): 354 T sway: No Ce: 0.22
le-bend top: Lbyy Co: 16 Max Defl Ratio: /10000
le-bend bot (ft): 354 Re: 10,18 Max Defl Location: 0
Kyt 1 Cu 097 Span: N/A
Keat 1 Ce 1
M2
-y o
N3 N4
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Diagrams:

3 _005 .uo l'I: i
0 DO? .11 0 !l j
T T 1 T T T T T T T L) T L]
y Deflection r.m z Deflection (in)
50938 atoOft
E
E
% 0938at0ft j
- T
Auxial Force (k) y Shear Force (k) z Shear Force (k)
T T T T T T T T 1 T T T T T T T T L] T T T T T T T T T L]
Torsion (k-fo) z-z Moment (k-ft) y-y Moment (k-ft)
30 MN4at0h E E
:: - -
3 . J
g.a.m atoft 3 3
L T T L) T L T T T T 1 L T L T | L T | ] T L] T T T | L L L} 1
Axial Stress (ksi) Bending Strong Stress (ki) Bending Weak Stress (ksi)
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gow. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 12 . . .
Applied Loading - Shear + Torsion B - .
Axial Compression Analysis 011 ksi 032 ksi - -
Axial Tension Analysis - 0ksi 087 ksi - -
Flexural Analysis, Fb1° 0 ksi 137 ksi - -
Flexural Analysis, Fb2" . 0 ksi 141 ksi . .
Bending & Axial Compression Analysis 036 PASS
Bending & Axial Tension Analysis 1] PASS
Shear Analysis 0 ks 0.19 ks (1] PASS
v
project 2302-0069 date 2/9/2024
Peterson Structural Engineers, Inc.
Www.psengineers.com designer RLKC sheet 54 of 118

PETERSON STRUCTURAL ENGINEERS
eee———




Detail Report: M3

Load Combination: Envelope Code check: 0.360 (LC 12)
Input Data
Shape: 2X6 (nomina’) | Node: N3
N Member Type: Column ) Node: N4
- Length (ft): 354 | Release: BenPIN
< _© Material Type: Wood J Release: Fixed
Design Rule: Typical 1 Offset: N/A
Internal Sections: 97 J Offset: N/A
Design Code: AWC NDS-18 / T/C Only: Both Way
SDPWS-15 ASD
Material Properties
Materlal: HF/L #2 Grade: No2 Nu: 03
Type: Solid Sawn cm: Yes Alpha (‘Q”‘-'): 03
Database: Visually Graded a Yes Density (k/ft): 004
Species: Hem-Fu Emod: 1
Shape Properties
Fy (ksi): 085 E (ksi): 1300 b (actual) (in): 15
Fy (ksi): 052 Emod: 1 d (actual) (in): 55
Fy (ksi): 015 COV; (Table F1): 0.25
Fe (lesi): 13 Eenin (ksi): 4749
Design Properties
le2 (ft): 154 y sway: No Ceu! 1
let (ft): 154 T sway: No Cp 0.22
le-bend top: Lbyy Co: 16 Max Defl Ratio: /10000
le-bend bot (ft): 354 Re: 10.18 Max Defl Location: 0
Ky.y: 1 C: 097 Span: N/A
Ks.zi 1 C: 1
M3
o< o
N3 N4
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Diagrams:

0005 8t O ft
-0.007 at 0t
T T T T T T T T T L] T T T L) T T T T T L]
y Deflection (in) z Deflection (in)
3093-3 atOf 1 7
3 ] ]
40938 at0ft - -
L) T T T T T L] T T 1 T T T T T T T T T L] T T T L T T T T T L]
Auxial Force (| y Shear Force (k) z Shear Force (k)
- - -
- - -
| | L) T ) L ] T T 1 | T T T | T T | | B T T | | T L) L} ) L]
Torsion (k-ft) z-z Moment (k-fi) y-y Moment (k-ft)
E 011410k ] ]
'_1 - -
3 ] .
=014 at0ft 4 -
T T T L T T T T T 1 T T T T T T T T T 1 L T T T T T T T T ]
Axial Stress (ks Bending Strong Stress (k) Bending Weak Stress (ksi
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gov. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 12 - - - =
Applied Loading - Shear + Torsion 4 . . - -
Axial Compression Analysis . 011 ksi 032 ksi - =
Axial Tension Analysis - Oksi 087 ksi - -
Flexural Analysis, Fb1° - 0 ksi 137 ksi - -
Flexural Analysis, Fb2* . 0 ksi 141 ksi . -
Bending & Axial Compression Analysis . - . 036 PASS
Bending & Axial Tension Analysis . . - 0 PASS
Shear Analysis . 0 ksi 0.19 ks 0 PASS

\/
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Front Post and Transverse Brace

Nede Coordinates
Label X [ft] Y [f] Z |ft] Detach From Diaphragm
,|,| N 0 0 0
2 N2 ] 6 0
fl N 0 35 0
4 N4 35 0 0
Yood Section Sets
Label Shape Type Design List Material _Design Rule  Area [in®]  lyy(in*] 12z [in‘] J [in9]

zZ
mim_&m& HF/L #1 Typical 3025 7626 1 7626 | 12887
§x6 1 Column | _ Rectanquiar HENL 22 Typical 3025 7626 1 7626 1 12887
|26 | Column Rectangular HEIL#2 | Typcal 825 155 | 208 | 512 |

Member Primary Data
Label 1 Node J Node Section/Shape Type Design List Material Design Rule
] 1 N2 Post Column _1_Reclanquiar 1 HF/L#1 Iypical
2 N3 N4 Brace Al Loymn 1 Rectanquigr 1 HF/L 82 Tpical
N4 Brace AIL Column | Reclangular | HFL#2 1| Tvpical |
Node L n Di 1
Node Label LD M Direction Magnitude [(k, k-ft), (in, rad), (k*s?/t k*s™f)]

ul N2 | L | Y 1 -1.08 J

Node Label LD M Direction Magnitude [(k, k-ft), (in. rad), (k's’ft k*s™ft)]
«1 !

Node Label LD M Direction Magnitude [(k, k-f), (in, rad), (k*s¥ft,_k*s™ft)]

ll N2 1 T | Y | -2.66 )
L Di 4 smic
Node Label LD M Direction Magnitude [(k_k-ft) (in, rad), (k*s/ft_k*s™*ft)]
11l N2 | L | X 1 112 |
Load Combinations
Description Soive BLC Factor BLC Factor BLC Factor BLC Factor
D Yos 1 NL 1
2 D+lr Yes L 1 RLL 1
3 D+S Yes 1 SL 1
4 D+0.7Ev+0.7Eh Yes DL 1 Sds*DL 0.17 EL 07
5 D+0.7Ev-0.7EN Yes 1 Sds*DL | 017 EL 07
6 +0 7Ev+(0 7OmEN) Yes L 1 Sds°DL | 017 Om*EL 07
z +0.7Ev-{0 TOmEN) Yes 1 Sos'DL | 017 1 Om'EL | -07
8 =] 1 Sgs'DL | 013 053 SL 01
9 1 Sds 0,17 E -0 SL 0.1
10 1 Sds DL 013 Om*EL 053 SL 01
1| Sds” 013 TomEL T 083 T Si 01
086 Sds* 017 EL 07
06 | Sds 017 D7
DL 06 Sds'DL | -0.17 | Om°EL 07
DL 06 Sds*DL | -0.17 | Om°EL 0.7
Node Label X [x] LC Y k] LC Z [k] LC  MX[kft] LC MY[kfi] LC MZ[kft] LC
max | 135 13 135 12 0 13 0 13 [LOCKED 0 13
1 min_| -1.35 4 -135 | 13 0 1 0 1 |LOCKED 0 1
max | 056 12 374 3 0 13 0 13 0 13 0 13
min_| -0.56 13 092 12 0 1 0 1 0 1 0 1
|_max § NC NC NC LOCKED NC NC
min NC NC NC LOCKED NC NC
max | 079 5 374 3 [1] 13
Z min | 079 < 043 12 9 1
\—/
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Nod

Lal Z [k] LC  MX[kfi] LC MY[kft] LC MZ[kft] LC
N4 max | 202 s 202 | 14° 0 15° 0 15" ILOCKED 0 15° |
1 min | 202 | & | 202 [ 7 6 0 6°_JLOCKED! 0 6"
N max | 084 | 6 | 332 | 7 0 | 15 0 15 0 5 0 15"
min | 08¢ | 7~ | 180 | 14 0 6 0 6" 0 [ 0 [
N3 | max | NC NC NC LOCKED! NC NC
min L NC | NC NC OCKED NC NC
H_IM'_._M 118 I 151 11 0 15°
7 min_| -1.18 | 14- | 043 | 14" 0 6
vl
alx
$N2
3
©
>
©
2
o
A ’
<L icensed Company> WSF Front Knee Brace SK-1
lirisa NickWeling Jan 00, 2024 at 0421 PM
2302-0069 2023_11_28 Front Knee Br...
v
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Detail Report: M1

Load Combination: Envelope Code check: 0.718 (LC 12)
Input Data
Shape: 6X6 (nominal) | Node: N1
! Member Type: Column J Node: N2
' Length (ft): 6 I Release: Fixed
= 3 Material Type: Wood J Release: Fowed
Design Rule: Tyoial | Offset: N/A
Internal Sections: 97 ) Offset: N/A
Design Code: AWC NDS-18 / T/C Only: Both Way
SDPWS-15 ASD
Material Properties
Material: HF/L#1 Grade: No.1 Nu: 03
Type: Solid Sawn cm: Yos Alpha (16°F '): 03
Database: Visually Graded Ci Yos Density Wﬂl}t 0.04
Species: Hem-Fir Emod: 1
Shape Properties
Fyy (lesi): 098 E (ksi): 1300 b (actual) (in): 55
Fy (esi): 065 Emod: 1 d (actual) (in): 55
Fy (ksi): 014 COVy (Table F1): 0.25
Fe (ksi): 085 Exwin (esi): 4749
Design Properties
le2 (fv): 6 y sway: No Crut 1
le1 (ft): is z sway: No (<] 084
le-bend top: Lbyy Co: 16 Max Defl Ratio: /353
le-bend bot (ft): 6 Ras: 362 Max Defl Location: 6
Kyyt 1 Cu 1 Span: N/A
Kezi 1 [ 1
M1
(o o
N1 N2
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Diagrams:

0.204 at 6 f. j
i 02 al 6It j
q T T L T T T T T T T T L]
y Deflection (in) z Deflection (in)
b | - -
g”‘“mh 3 0786 at 35 fi_ .
- : -
3 : ]
- - -
' = . -
3091“:0& 3 0.786 at 35 ft ~
1 T T T T T | T T 1 T T T T T T T T T T T T T T T @
Auxial Force (k) y Shear Force (k) z Shear Force (k)
- 1965 at3S fr_ -
: - :
- -1965a135 .
T T T T T T T L T 1 T T T T T T T T T T T T T L]
Torsion (k-ft) z-z Moment (k-ft) y-y Moment (k-ft)
3 7 - .
30124800 3 085at35 fr_ .
2 = e -
;-{IO]MUI". E Uﬂbalish 2
T T T T T T T T T 1 T T T T T T T T T T T L]
Axtkal Stress (kesd) Bmdngilmng Stress {bﬂ) Bending Weak Stress (ksi)
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gow. LC Required Avallable Unity Check Result
Applied Loading - Bending/Axial 12 - - . .
Applied Loading - Shear + Torsion 5 - .
Axial Compression Analysis 0 ksi 083 ksi - .
Axial Tension Analysis -0.03 ksi 083 ksi - -
Flexural Analysis, Fb1" 0.85 ksi 1.25 ksi . .
Flexural Analysis, Fb2° 0 ksi 125 ksi . .
Bending & Axial Compression Analysis 0.68 PASS
Bending & Axial Tension Analysis 072 PASS
Shear Analysis 0.04 ksi 0.18 ksi 0.22 PASS
v
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Detail Report: M2

Load Combination: Envelope Code check: 0696 (LC 12)
Input Data
Shape: 2X6 (nomina’) | Node: N3
g Member Type: Column J Node: N4
r Length (ft): 495 | Release: BonPIN
3 : Material Type: Wood J Release: Foed
Design Rule: Typical 1 Offset: N/A
Internal Sections: L1 J Offset: N/A
Design Code: AWC NDS-18 / T/C Only: Roth Way
SDPWS-15 ASD
Material Properties
Material: HF/L #2 Grade: No.2 Nu: 03
Type: Solid Sawn Cm: Yes Alpha (10 F '): 03
Database: Visually Graded Cic Yos Density (k/ft'): 0.04
Species: Hem-Fit Emod: 1
Shape Properties
Fi (ksi): 085 E (ksi): 1300 b (actual) (in): 15
Fy (ksi): 052 Emod: 1 d (actual) (in): 55
Fy (ksi): 015 COVy (Table F1): 025
Fe (lesi): 13 Evmin (hesi): 4749
Design Properties
le2 (fv): 495 y sway: No Cou: 1
le1 (ft): 495 z sway: No Co on
le-bend top: Lbyy Co: 16 Max Defl Ratio: 1710000
le-bend bot (ft): 495 Re: 1205 Max Defl Location: 0
Kyyt 1 Cu: 0.95 Span: N/A
Kez 1 G 1
M2
L o
N3 N4
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Diagrams:

39033 atoft i
_l;l;'l an0nk j
T ™71 T T T T T T L] T T T T T T L) T T L
y Deflection (in) z Deflection (in)
%0953 at0ft i i % E
3 0
:|1 -
3 ]
E) 4
3 0953 at0f -
_—Ilr T rrTrTTT I, T T T T T T T ¥ T T T T T T T T T "
Axial Force (k) y Shear Force (k) 2 Shear Force (k)
] T L L} L L L L L L] L ] L T T L] T L Lf | | L] ] 1 T L} T L] L] T T L L
Torsion (k-ft) z-z Moment (k-ft) y-y Moment (k-ft)
go 116810 ft_ E E
3-0 116310 ft - ]
L} T T T T T T T T T 1 T T T T T T T T T 1 T T T T T T T T T 1
Axial Stress (ksi) Bending Strong Stress (ksi) Bending Weak Stress (ksi)
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gow. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 12 - - - .
Applied Loading - Shear + Torsion 13 : . - .
Axial Compression Analysis B 012 ksi 017 ksi - -
Axial Tension Analysis - 0 ksi 0.87 ksi e =
Flexural Analysis, Fb1" . 0 ksi 1.35 kei = -
Flexural Analysis, Fb2' . 0 ksi 141 ksi - .
Bending & Axial Compression Analysis . . . 0.7 PASS
Bending & Axial Tension Analysis . - - 0 PASS
Shear Analysis - 0 ksi 0.19 ksi 1] PASS
v
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Detail Report: M3

Load Combination: Envelope Code check: 0696 (LC 12)
Input Data
Shape: 2X6 (nominal) | Node: N3
o Member Type: Codumn ) Node: N4
y Length (ft): 495 1 Release: BenPIN
= ~ Material Type: Wood J Release: Foced
Design Rule: Typical 1 Offset: N/A
Internal Sections: 97 J Offset: N/A
Design Code: AWC NDS-18 / T/C Only: Both Way
SDPWS-15 ASD
Material Properties
Material: HF/L #2 Grade: No2 Nu: 03
Type: Solid Sawn cm: Yes Alpha (10°°F '): 03
Database: Visually Graded G Yos Density (k/ft): 004
Species: Hem-Fur Emod: 1
Shape Properties
Fy (ksi): 0a8s E (ksi): 1300 b (actual) (in): 15
Fy (kesi): 052 Emod: 1 d (actual) (in): 55
Fy (ksi): 015 COV; (Table F1): 025
Fe (lesi): 13 Eqmin (kesi): 4749
Design Properties
le2 (f): 495 y sway: No Cout 1
le1 (ft): 495 z sway: No Ce: 01
le-bend top: Lbyy Co: 16 Max Defl Ratio: 1/10000
le-bend bot (ft): 495 Re: 1205 Max Defl Location: 0
Kyt 1 C: 0.95 Span: N/A
Ke.st ! < 1
M3
o o
N3 X7
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Diagrams:

3
39_ atOft
g'-am 210t
— T rrerTTTT T & 1 T T T T 1 LE T L L]
y Deflection (in) z Deflection (in)
E 0953 at0 Mt E E
3 ] ]
4-0953at01 3 ]
L) T | T T L] L) T T 1 T T T T L] T T T L] T T T T T L) L] | T L]
Auxial Force (k) y Shear Force (k) z Shear Force (k)
3 L T I L L] Lf 1 ] I L L] L] L] L] L] T L] ] T T T T 1 L} T L] L]
Torsion (k-ft) z-2 Moment (k-ft) y-y Moment (k-ft)
Joneaton 3 4
z - -
3 Z ]
2-016at0ft 4 4
T T T T T T T T T 1 T T T T T T T T 1 T T T T T L] T T T L]
Aokl Stress (ksi) Bending Strong Stress (ksi) Bending Weak Stress (ksi)
AWC NDS-18 / SDPWS-15 ASD Code Check
Limit State Gow. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 12 - - -~ -
Applied Loading - Shear + Torsion 13 . .
Axial Compression Analysis - 0.2 ksi 017 ksi - .
Axial Tension Analysis 0 ksi 0.87 ksi - -
Flexural Analysis, Fb1 0ksi 1.35 ksi . .
Flexural Analysis, Fb2 - 0 ksi 141 ksi . =
Bending & Axial Compression Analysis 0.7 PASS
Bending & Axial Tension Analysis 1] PASS
Shear Analysis 0 kesi 0.79 ks o PASS

Project File: Sill Plato.ocf |
(<}

L WL B, Buld U X =
DESCRIPTION: Sill Plate Weak Axis Bending
Vertical Reactions Support notation : Far loft is #1 Values in KIPS
Load Combination Support 1 Support 2
Wax Upward Trom all Load Condihions 0geT 0963
Max Upward from Load Cases 0967 0.963
E Only " 0.70 0.677 0.674
E Only * 0.5250 0.507 0.506
E Only 0967 0963
\J
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|WOod Beam Project File: Sill Plate.ec I
14167, Build. o1 PETERSON STRUCTURAL ENGINEERS € EN 1

DESCRIPTION: Sill Plate Weak Axis Bending

CODE REFERENCES

Calculations per NDS 2018, IBC 2021, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

Analysis Method :  Allowable Stress Design Fb + 850.0psi  E : Modulus of Elasticity
Load Combination : IBC 2021 Fb- 850.0 psi Ebend- xx 1,300.0ksi
Fc - Pril 1,300.0 psi Eminbend - xx 470.0ksi
Wood Species : Hem-Fir Fc - Perp 405.0psi
Wood Grade  : No.2 Fv 150.0 psi
Ft 525.0 psi Density 26.840pcf

Beam Bracing : Completely Unbraced

E(1.93)
|

SYs
Span = 0 6667 ft

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Point Load: E=1.930k @ 0.3330 1t

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio - 0.116 1 Maximum Shear Stress Ratio - 0.431:1
Section used for this span 4x4 Section used for this span 4x4
fo: Actual - 189.27 psi fv: Actual = 82.84 psi
Fb = 1,632.00psi Fv = 192.00 psi
Load Combination E Only * 0.70 Load Combination E Only * 0.70
Location of maximum on span = 0.0001t Location of maximum on span = 0.000Mt
Span # where maximum occurs = Span# 1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0 in Ratio = 0<120 n/a
Max Upward Transient Defiection 0 in Ratio = 0<120 n/a
Max Downward Total Deflection 0.000 in Ratio= 34291>=120 Span:1:E Only*0.70
Max Upward Tola! Deflection 0 in Ratio= 0<120 nia
Maximum Forces & Stresses for Load Combinations
Load Combination WMax Stress Ralos ues alues
Segment Length Span# M V cpeM € Cx ¢ cu C; C, M fb Fb vV Fv
0.0 0.00 0.0 0.0
Length = 0.6667 ft 1 090 100 1.00 1.00 1500 1.00 0.80 1.00 918.0 0.00 0.0 108.0
E Only * 0.70 1.00 1.00 100 1500 1.00 0.80 1.00 00 0.00 0.0 0.0
Length = 0,6667 ft 1 0116 0431 160 100 100 100 1500 1.00 0.80 1.00 0.1 189.3 16320 068 828 1920
E Only * 0.5250 1.00 1.00 1.00 1.500 1,00 0.80 1.00 0.0 0.00 0.0 0.0

Length=06667f 1 0087 0324 160 100 1.00 1.00 1500 1.00 080 100 0.08 1420 16320 051 621 1920
Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Locationin Span  Load Combination Max. "+" Defl Location in Span
“E Only 1 0.0003 0333 0.0000 0.000
\—/
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| Cantilevered Retaining Wall

LICE : KW-06014167, Build:20,.23.08.01

DESCRIPTION: Retaining Wall - Case 1 UPDATE (Wall Design): Backfill+Surcharge with Empty Tank

Project File: Cantilevered Wall.ec6

PETERSON STRUCTURAL ENGINEERS

(c) ENERCALC INC 1983-2023

Code Reference:
Calculations per IBC 2021 1807.3, ASCE 7-16
Criteria Soil Data —_
Retained Height = 3.75M Eﬂwa‘s::t%ﬂzﬂgrm M; M‘am-ﬂ psf
4 " qQuiv; u ure
Wall ho&gh.! above soil 0251t Active Heel P vl = 450 pstit
Slope Behind Wall = 0.00
Height of Soil over Toe = 0.00in -
Water table above Passive Pressure = 200.0 psift
bottom of footing - 0.0 Soil Density, Heel = 125.00 pcf
Soll Density, Toe = 125.00 pcf
Footing||Soil Friction = 0400
Soil height to ignore . .
for passive pressure = 1200 in ol - .
Surcharge Loads Lateral Load Applied to Stem Adjacent Footing Load
Surcharge Over Heel =  250.0 psf Lateral Load = 0.0 #M Adjacent Fooling Load = 0.0 Ibs
Used To Resist Sliding & Overturning —Height to Top = 000f Footing Width - 0.00
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 R Eccentricity = 0.00in
AisilosdAphod ot T TN e it
al Loa o Stem
: PP (Service Level)  gse Above/Below So .
Axial Dead t;‘.?u - g.o Ibs Wind on Exposed Stem - 0.0 pst at Back of Wall 0.0
Axial Live L = .0 lbs Strength Level . -
Axial Load Eccentricity = 0.0in (oweng ) Poisson’s Ratio = 0300
v
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antilevered Retaining Wall

c
LICE . KW-06014167, Build:20.29.08.01 N

DESCRIPTION: Retaining Wall - Case 1 UPDATE (Wall Design): Backfill+Surcharge with Empty Tank

IN

Project File: Cantilevered Wall.ec6 l
(c)EN INC 1

Design Summary Stem Construction Bottom
Stem OK
Design Height Above Ft¢ ft= 0.00
Wall Stability Ratios _ Wall Material Above "Ht* = Concrete
Overturning g 1.65 OK Design Method = SD sD SD
Global Stability = 1.65 Rebar Size = # 5
Rebar Spacing = 16.00
Total Bearing Load = 1,469 Ibs Rebar Placed at = 33in
..resultant ecc. 838 in Design Data
Eccentricity outside middie third fo/FB + fa/Fa = 0.519
Soil Pressure @ Toe = 1,221 ps! OK Total Force @ Section
Soil Pressure @ Heel = 0 psf OK Service Level Ibs =
Allowable = 1,500 pst Strength Level bs= 1,046.3
b FS-ocI Preg.:;e Less Than Nlc;w;a‘? ' Moment....Actual
actored @ Toe = S PE Service Level fiff=
‘?:C' F"“;'::m@@“:“ - 9‘: pot o Strength Level R#= 16453
ooting oe = 7 psi -
Footing Shear @ Heel = 10.6 psi OK ;ﬂoment ..... Allowable 3.1656
Allowable = 75.0 psi I""'“_"" \ctual .
Service Level psi=
Sliding Calcs Strength Level psi= 26.4
Laleral Sliding Force =z 935.2 Ibs Shear.....Allowable psi= 54.1
Anet (Masonry) in2=
Wall Weight psf= 75.0
Rebar Depth 'd’ in= 3.30
Masonry Data
Vertical component of active lateral soil pressure IS fm psi=
NOT considered in the calculation of soil bearing Fs psi =
Solid Grouting =
Load Factors Modular Ratio 'n’ -
Building Code Equiv. Solid Thick. =
Dcad Load 1.200 Masonry Block Type =
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.600 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,0000
\—/
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Cantilevered Retaining Wall

Project File: Cantilevered Wall ec6

LICE | KW-06014167, Build:20.23.08.01

PETERSON STRUCTURAL ENGINEERS

() ENERCALC INC 1583-2023

DESCRIPTION: Retaining Wall - Case 1 UPDATE (Wall Design): Backfill+Surcharge with Empty Tank

Concrete Stem Rebar Area Details

Bottom Stem Yedical Reinforcing Horzontal Reinforcing
As (based on applied moment) : 0.1226 in2/ft
0.0018bh : 0.0018(12)(6) : 0.1296 in2/f Horizontal Reinforcing Options :
zz===z==z=z=== One layer of : Two layers of
Required Area : 0.1296 in2/ft #4@ 18.52in #4@ 37.04in
Provided Area : 0.2325 in2/ft #5@ 28.701in #5@ 57.41in
Maximum Area : 0.447 in2/ft #6@ 40.74 in #6@ B1.48in
Footlng Data Foollng Deslgn Results
Toe Width = 1.50 ft
Heel Width = 1.50 Factored Pressure = 1,710 0 psf
Total Footing Width - 3.00 Mu' : Upward = 1,523 8 fi-#
Footing Thickness = 12.00 in Mu' : Downward = 203 571 fi-#
3 Mu: Design = 1,321 OK 563 fl-#
Key Width - 0.00in phiMn = 11,610 11,610 ft-#
Key Depth = vt Actual 1-Way Shear = 969 10.63 psi
Key Distance from Toe = 0.00t Aliow 1-Way Shear =  75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi Toe Reinforcing = #5@1200in
Footing Concrete Density = 150.00 pef Heel Reinforcing = #5@1200in
Min. As % = 0.0018 Key Reinforcing = None Spec'd
Cover @ Top 3.00 @Bim= 3.00in Footing Torsion, Tu = 0.00 fi-los
Footing Allow. Torsion, phi Tu = 0.00 fi-bs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings
Toe: #A@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@

46.29 In, #10@ 58.79 in

OK

Heel: #4@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@

46.29 in, #10@ 58.79 in
Key: No key defined

Min footing T&S reinf Area
Min footing T&S reinf Area per foot

#4@ 9.26in

#5@ 14.35in
#6@ 20.37 in

0.78 in2
026 in2 Mt

#4@ 18.52 in
#5@ 28,70 in
#6@ 40.74 in

project 2302-0069
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| Cantilevered Retaining Wall Project File: Cantilevered Wall.ect |
Ll KW 14167, Build:20.23.08.01 N U NI {c) ENI I 1
DESCRIPTION: Retaining Wall - Case 1 UPDATE (Wall Design): Backfill+Surcharge with Empty Tank

Summary of Overturning & Resisting Forces & Moments

... OVERTURNING..... ...RESISTING.....
Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs fl ft-#
HL Act Pres (ab water tbl) 507.7 1.58 803.8 Soil Over HL (ab. water tbi) 468.8 2.50 11719
HL Act Pres (be water 1bl) Soil Over HL (bel. water tbl) 2.50 11719
Hydrostatic Force Water Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = 4275 2.38 1,015.3 SUfChB"QE Over Heel = 250.0 2.50 625.0
Surcharge Over Toe = Adjacent Fooling Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe =
= Surcharge Over Toe =
Stem Weight(s) = 300.0 1.75 525.0
— — Earth @ Stem Transitions =
Total = 9352 O.TM. = 1,819.1 Fooling Weight , 450.0 1.50 675.0
Key Weight =
Resisting/Overturning Ratio = 1.65 Vert. Component =
Vertical Loads used for Soil Pressure = 14688 Ibs T ota_l - 14688 Ibs RM.= —2.996.9

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation,

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soll pressure IS NOT considered in
the calculation of Overtuming Resistance,

(Deflection due o wall bending nol considered

Soil Spring Reaction Modulus 100.0 pc
Horizontal Defl @ Top of Wall (approximate only) 0,113 in

because the wall would then tend to rotale inlo the retained soil

Cantilevered Retaining Wall Project File: Cantilevered Wall.ec6
TICH  RWOB0T4T87, Buld 2023 08,07 ERSON STRU ENGINEERS 6] ENERCALC INC 1983.2023

DESCRIPTION: Retaining Wall - Case 1 UPDATE (Wall Design): Backfill+Surcharge with Empty Tank

Rebar Lap & Embedment Lengths Information
Stem Desion Seoment. Botlom
Stem Design Height: 0.00 ft above top of footing

Lap Splice length for #5 bar specified in this stem design segment (25.4.2 4a) = 2340 in
Development length for #5 bar specified in this stem design segment = 18.00 in
Hooked embedment length into footing for #5 bar specified in this stem design segment = 10.50 in
As Provided = 0.2325 in2/ft
As Required = 0.1320 in2/t
——————
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Cantilevered Retaining Wall Project File: Cantilevered Wall.ec6
TIC# - KW-06014167, Build-20.2.08.01 PETERSON STRUCTURAL ENGINEERS [c) ENERCALC INC 1983-2023
DESCRIPTION: Retaining Wall - Case 1 UPDATE (Wall Design): Backfill+Surcharge with Empty Tank

6"wes@ 16"
7 @ .. - AT ,,. 3 ‘ A
L AR
Clear Cover : 2.3875" o
ar Lover 3.0~ 4'-0
e o
e \/ \j
[ ] [ ]
°© ° v
#5@12in Restraint °_e ® - 10‘ :
@ Toe
3
1-6 1-68
- - |
#5@12"
3.0"
@ Heel - o
v
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Cantilevered Retaining Wall Project File: Cantilevered Wall.ecé
LICE : KW-06014167, Build:20.23.08.01 PETERSON STRUCTURAL ENGINEERS (c) ENERCALC INC 1983-2023

DESCRIPTION: Retaining Wall - Case 1 UPDATE (Wall Design): Backfill+Surcharge with Empty Tank

250.00psf

Restraint
935#
2'-5"
7
a
w
Qo
o
o
. Lateral earth pressure due to the soil BELOW water tabl«
v
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Appendix B — Anchorage Calculations
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Dewalt Design Assist Anchorage Design Software

DEWALT DESIGN ASSIST 1.7.0.0 Page |

TV
DEWAL
Ala : 2024_01 26 Post Anchorage 2302-0069
11262024

Company:

Project Engineer: .-

Address: - = = Oregon 97201

Phone: M:-P:-

Email: rachelle.child@psengineers.com
Project Name: Untitled

Project Address: Untitled

Notes:

Selected Anchor : Purel 10+
Material: 3/4" O Threaded Rod ASTM F1554
GR36/A36

Embedment: hy 600 hpym 6 in

Approval: ICC-ES ESR-3298

Issued/Revision: Jul 2023 -

Drill method: Hammer Drilled

Design Method: ACI 318-19

Load Combinations: Section 5.3 User Defined Loads

Concrete:
Type: Cracked Normal Weight Concrete
Strength 2500 psi

Reinforcement:
Edge Reinforcement None or < #4 Rebar
Spacing Tension No (Condition B) Shear No (Condition B)
Controls Breakout Tension False Shear False

Base Plate: o ; 18 > = 5 :
Sizing Thickness 025 in Length 3. in  Width 12 in
Standoff None Height 0 mn
Strength 36000 psi

Profile: None

Hole Condirtion: Dry Hole

Max. Service Temperature:  Long Term: 110 °F Shont Term: 130 °F

PETERSON STRUCTURAL ENGINEERS
eee———

Input date and resalts et be checked for agnccment with the exsting conditors, the stzadards 253 gmwdeline and marst be chocked for plaasbality
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DEWALT

DEWALT DESIGN ASSIST 1.7.0.0

2024_01_26 Post Anchorage 2302-0069

Page 2

11262024

hgs 24 n b 7.750 n
Edge Cx- o n Cmig 1750 n
Edge Cx+ 5.5 n Cge 8.772 in
Edge Cy- 3 in Spmin 3750 in
Edge Cy+ 3 n
Tension Loading
Design Proof Demand(1b) Capacity(lb) Unlization Status Critical
Steel Strength: 795.00 14551.00 0.053 OK
Concrete Breakout Strength: 1590.00 3156.00 0.504 OK Controls
Bond Strength 1590.00 3629.00 0.438 OK
Shear Loading
Design Prool Demand(1b) Capacitytlb) Utilization Status Critical
Steel Strength 420,00 7566.00 0.056 OK
Conerete Breakout Strength: 840.00 1723.00 0.488 oK Controls
Pryout Strength 840.00 6798.00 0.124 OK
Input dotz and resalts nust be chocked foe age with the s conditos, the standards 2ad gundclines and mwst be checked for planssbliy
v
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DEWALT DESIGN ASSIST 1.7.0.0 Page 3
DEWAL
Ala : 2024_01_26 Post Anchorage 2302-0069
1126/2024

ANCHOR DESIGN CRITERIA IS SATISFIED Q

® The results of the calculatons carried out by means of the DDA Soltware are based essentially on the data you put in. Therefore,
you bear the sole nesponsibility for the absence of errors, the completensss and the relevance of the data 10 be put in by you
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an design
professional engineer, particularly with regard 1o compliance with applicable standands, norms and permits, prior to using them
for your specific project. The DDA Soltware serves only as 2a 2id 10 interpret standards, norms and permits withoul any
guarantee as to the absence of emors, the comectness and the relevance of the results or suitability for a specific application,

Design Loads / Actions
Nu 1590 Ib Vux 840 Ib Vuy 0 Ib
Muz 0 in-lb Mux 0 n-lb Muy O n-lb

Consider Load Reversal X Direction  100% Y Direction  100%

loput data and resalty must be checked for agnecment with the exssting I the dards 2ad guidelines and masst be chocked for plausshality
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JEWALT

DEWALT DESIGN ASSIST 1.7.0.0

2024_01_26 Knee Brace Anchorage 2302-0069

Page |

1/26/2024

Company:
Project Engineer:
Address:

Phone:

Email:

Project Name:
Project Address:

« « =« Oregon 97201

M:-P:-

rachelle.child@ psengineers.com
Untitled

Untitled

Max. Service Temperature:

Long Term: 110 F Short Term: 130 °F

| {

Selected Anchor : Purel10+
Material: 34" O Threaded Rod ASTM F1554
GR36/A36
Embedment: hy 600 in hpom © in
Approval: ICC-ES ESR-3298
Issued/Revision: Jul, 2023 =
Drill method: Hammer Dnlled
Design Method: ACI 318-19
Load Combinations: Section 5.3 User Defined Loads
Concrete:
Type: Cracked Normal Weight Concrete
Strength 2500 psi
Reinforcement:
Edge Reinforcement None or < 24 Rebar
Spacing Tension  No (Condition B) Shear No (Condition B)
Controls Breakout Tension  False Shear False
Base Plate:
Sizing Thickness 025 in Length 3.5 in  Width 12
Standoff None Height 0 n
Strength 36000 psi
Profile: None
Hole Condition: Dry Hole

loput dota and resslts st be chocked for apreement with the exasting I the

arcls and awidel

and vt be chocked for plausibality

PSE

PETERSON STRUCTURAL ENGINEERS
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DEWALT

DEWALT DESIGN ASSIST 1.7.0.0

Page 2

2024_01_26 Knee Brace Anchorage 2302-0069

11262024

hys 24 n bpin  7.750 n
Edge Cx- @© n Cmin 1.750 n
Edge Cx+ x m Coe 8772 in
Edge Cy- 3 in Spmin 3750 in
Edge Cy+ 3 n
el ]
Tension Loading
Design Proof Demand(lb) Capacity(Tb) Unilization Status Critical
Steel Strength: 1001.00 14551.00 0.069 OK
Concrete Breakout Strength: 2002.00 3128.00 0.640 OK Controls
Bond Strength 2002.00 4206.00 0476 OK
Shear Loading
Design Prool Demand(Ib) Capacitytlb) Utilization Status Critical
Steel Strength 1001.00 7566.00 0.132 oK
Conerete Breakout Strength: 2002.00 6183.00 0324 oK Controls
Pryout Strength 2002.00 6737.00 0.297 OK
Input datz and ressalts ment be checked foe agr with the 1 the staeadarchs 2 and st be chocked for pl
v
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DEWALT DESIGN ASSIST 1.7.0.0

SEWALT

2024_01_26 Knee Brace Anchorage 2302-0069

1/26/2024

ANCHOR DESIGN CRITERIA IS SATISFIED (V]

@& The results of the calculations carried out by means of the DDA Soltware are basod essentially on the data you put in. Therelore,
you bear the sole responsibility for the absence of errors, the completencss and the relevance of the data 1o be put in by you
Moreover, you bear sole responsibility for having the results of the caleulation checked and cleared by an design

professional engineer, particularly with regard 10 compliance with applicable dards, norms and permits, prior to using them
for your specitic project. The DDA Software serves only as an 2id (o interpeet standards, noras and permits without any
guanantee as to the absence of emors, the comectness and the relevance of the results or suitability for a specific apphcation,

Design Loads / Actions
Nu 2002 b Vux 2002 Ib

Vuy 0 b
Muz 0 m-lb Mux 0 m-lb

Muy 0 m-lb

Consider Load Reversal X Direction  100% Y Direction 100

lnput dats and resalts mast be checked for agreement with the exssting cond

 the stzadards 25d gundelines snd et be chocked foe plaasibality

v
project 2302-0069 date 2/9/2024
P S E Peterson Structural Engineers, Inc.

Www.psengineers.com designer RLKC sheet 78 of 118
PETERSON STRUCTURAL ENGINEERS

e—




DEWALT DESIGN ASSIST 1.7.00 Page |
DEWAL
Al . 2024_01_26 Post Anchorage 2302-0069
1/26:2024

Company:

Project Engineer: -

Address: - « = Oregon 97201

Phone: M:-P:-

Email: rachelle.child@psengineers.com
Project Name: Untitled

Project Address: Untitled

Notes:

Selected Anchor : HIT-RE 500 V3
Brand: Hilti®
Material: 3/4" © Threaded Rod ASTM F1554
GR3IOASE
Embedment: hy 600 in Do O in
Approval: ICC-ES ESR-3814
Issued/Revision: Jan,2023 Mar.2023
Drill method: Hammer Drilled
Design Method: ACI 318-19
Load Combinations: Section 5.3 User Defined Loads
Concrete:
Type: Cracked Normal Weight Concrete
Strength 2500  psi
Reinforcement:
Edge Reinforcement None or < #4 Rebar
Spacing Tension  No (Condition B) Shear No (Condition B)
Controls Breakout Tension False Shear False
Base Plate: - : - : -
Sizi Thickness 025 in  Length 3.5 in  Width 12 in
Sizing
Standoff None Height 0 in
Strength 36000 psi
Profile: None
Hole Condition: Dry Hole

Max. Service Temperature:  Long Term: 110 °F Short Term: 130 °F

Input datz and ressalts noert be checked For aprecment wth the cxosting conditoon, the standards 2ad gusdelines and mart be checked For plansbulity
Hili® is a registored trademark of Hilti Akt thschaft “Hilti AG™)
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hge 24 n g 7.750 n
Edge Cx- = n Cmia 1.750 n
Edge Cx+ 5.5 n S 8772 n
Edge Cy- 3 in 8 min 3.750 in
Edge Cy+ 3 n
B |
Tension Loading
Design Proof Demand(lb) Capacity(lb) Unilization Status Critical
Stecl Strength: 795.00 14551.00 0,055 oK
Concrete Breakout Strength: 1590.00 3156.00 0.504 OK
Bond Strength 1590.00 2977.00 0.534 OK Controls
Shear Loading
Design Proof Demandi(Ib) Capacity(lb) Utilization Status Critical
Steel Strength 420,00 7566.00 0.056 OK
Conerete Breakout Strength: £40.00 1723.00 0,488 OK Controls
Pryout Strength 840.00 6412.00 0.131 OK

Hiki® isa i trademark of Hilti Akt

llschaft (Hilti AG™)

L

loput dota and resalts most be chocked for agreement with the exasting conditions, the standards sad guideline and mest be chocked foe plausibility
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ANCHOR DESIGN CRITERIA IS SATISFIED Q

®  The results of the calculations carmied out by meens of the DDA Software are based essentially on the data you put in. Therefore,
you bear the sole responsibility for the absence of errors, the completencss and the relevance of the data 10 be put in by you
Morecover, you bear sole responsibulaty for having the results of the caleulation checked and cleared by an design
professional engineer, particularly with regard 10 compliance with applicable standands, norms and permits, prior to using them
for your specific project. The DDA Software serves only as an 2id 1o interpeet standards, norms and permits without any
guarantee as 1o the absence of emors, the comectness and the relevance of the results or suitability for a specific applcation,

& Hilt% is a registered rademark of Hila Aktiengesellschaft (“Hilti AG™). The Hilu® products shown in this software are
displayed solely for comparative advertsing purposes. Hilti AG has not reviewed, spproved, or endorsed the use of the Hiluk
products or trademarks in this software and is in no way afliliated with Licensor. The DDA Software uses only publicly available
Hiltrk' product data in calculstions associuted with those Hilu® products.

DLﬁgn Loads / Actions
Nu 1590 Ib Vux 840 Ib Vuy 0 1]
Muz © m-lb Mux 0 in-lb Muy 0O in-lb

Consider Load Reversal X Direction  100% Y Direction  100%

loput data and resalts mest be chocked for apreoment with the existing | the dards snd guidclines and ot be checkod for plausabality

Hilti® isa d trademark of Hilti Aktiongesellschaft (“Hil AG™)

L
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Company:
Project Engineer: .-
Address: - = = Oregon 97201
Phone: M:-P:-
Email: rachelle.child@psengineers.com
Project Name: Untitled
Project Address: Untitled
Notes:
Selected Anchor : HIT-RE 500 V3
Brand: Hilti®
Material: 3/4" O Threaded Rod ASTM F1554
GR3IGA36
Embedment: hy 600 in | O in
Approval: ICC-ES ESR-3814
Issucd/Revision: Jan 2023 Mar,2023
Drill method: Hammer Drilled
Design Method: ACI 318-19
Load Combinations: Section 5.3 User Defined Loads
Concrete:
Type: Cracked Normal Weight Concrete
2500 psi
Reinforcement:
Edge Reinforcement None or < #4 Rebar
Spacing Tension  No (Condition B) Shear No (Condition B)
Controls Breakout Tension  False Shear False
Base Plate: ickness 0.2 . 3 Wi = ;
Sizing Thickness .25 in Length 3.5 in idth 12 in
Standoff None Height 0 mn
Strength 36000 psi
Profile: None
Hole Condirion: Dry Hole
Max. Service Temperature:  Long Term: 110 °F Shont Term: 130 °F
Lrpuat s and ressalts mest be chocked foe e wath the 2 o the staexdardhs 25 geadclines and et be checked for plausbality
Hilti® ix a registered trademark of Hilti Aktiengeselischaft (“Hilt: AG™)
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b 24
Edge Cx- o
Edge Cx+ o
Edge Cy- 3
Edge Cy+ 3

Tension Loading

n h
m [ 4
n [
in %

7.750 n
1.750 in
8772 in
1750 n

Design Proof Demandi(1b) Capacity(Tb) Utilization Status Critical
Steel Strength: 1001.00 14551.00 0.069 OK
Concrete Breakout Strength: 2002.00 3128.00 0.640 OK Controls
Bond Strength 2002.00 3591.00 0.558 OK
Shear Loading
Design Prool Demandiib) Capacity(lb) Unlization Status Critical
Steel Strength 100100 7566.00 0.132 oK
Conerete Breakout Strength: 2002.00 618300 0.324 LS Controls
Pryout Strength 2002.00 6737.00 0.297 OK
loput data and resalts naent be chocked for agroement wath the cxssting cond the stundsrds 2ad guidcline and must be chocked foe plausdxlity
Hilti® is a registorod trademark of Hilti Aktiengeselischaft (“Hilti AG™)
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ANCHOR DESIGN CRITERIA IS SATISFIED Q

@ The results of the calculations carmied out by means of the DDA Soltware are based essentially on the data you put . Therelore,
you bear the sole responsibility for the absence of errors, the completencss and the relevance of the data 10 be put in by you
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an design
professional engineer, particularly with regard 10 compliance with applicable dards, norms and permits, prior to using them
for your specitic project. The DDA Soltware serves only as an 2id lo P fasds, norms and permi hout any
guarantee as to the absence of emors, the comectness and the relevance of the results or suitability for a specific applicanion,

® Hilt® is a registered trademark of Hilt Aktiengescllschalft ("Hilti AG™). The Hilti® products shown in this software are
displayed solely for comparative advertising purposes. Hilti AG has not reviewed, spproved, or endorsed the use of the Hilue

products or trademarks in this software and is in no way afliliated with Licensor. The DDA Software uses only publicly available
Hiltr® product data in calculations associated with those Hilu® products.

Design Loads / Actions 1
Nu 2002 b Vux 2002 Ib Vay 0 b . Y
Muz 0 inb Mux 0 b Muy 0 in-Ib - “ %
Consider Load Reversal X Direction  100% Y Direction  100% - ‘(_ "

[ ’

e 'j;}- '..-.x

laput dota and resalts mest be chocked for apreoment with the exasting il the dards 2ad guidelines and merst be chocked for plasiblity

Hilti® isa

o d trademark of Hilti Ak lischaft ("Hilt AG™)
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Company:

Project Engineer: -

Address: - = = Oregon 97201

Phone: M:-P:-

Email: rachelle.child@psengineers.com
Project Name: Untitled

Project Address: Untitled

Notes:

Selected Anchor : KH-EZ
Brand: Hiltix - -
Material: 3/4" @ Medium Carbon Steel a
Embedment: he 292 i h . 4 in
Approval: ICC-ES ESR-3027
Issucd/Revision: Dee,2021 Apr.2022
Drill method: Hammer Drilled
POesignPrincpls 00000 |
Design Method: ACI 318-19
Load Combinations: Section 5.3 User Defined Loads
e
Concrete:
Type: Cracked Normal Weight Concrete
Strength 2500 psi
Reinforcement:
Edge Reinforcement None or < &1 Rebar
Spacing Tension  No (Condition B) Shear No (Condition B)
Controls Breakout Tension  False Shear False
Base Plate: - - z : :
Sizing Thickness 025 in Length 3.5 in  Width 12 in
Standoff None Height 0 n
Strength 36000 psi
Profile: None

loput data and resslts et be checked for apreement with the existing conditions, the stiadards 2ad guidelines and ot be chocked foe plausibility

PETERSON STRUCTURAL ENGINEERS
eee———

Hilti® is 3 regiscred trademark of Hilti Akticngesellschaft (“Hilli AG™)
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haw 24 mn by  6.000 n
Edge Cx- x n Cmia 1750 in
Edge Cx+ 55 mn Cyp 4410  in
Edge Cy- 3 in Spin 3000 in
Edge Cy+ 3 n
Tension Loading
Design Proof DemandiIb) Capacityilb) Unilization Status Critical
Steel Strength: 795.00 20810.00 0.038 OK
Concrete Breakout Strength: 1590.00 3271.00 0.486 OK Controls
Shear Loading
Design Proof Demand(Ib) Capacity(Ib) Utilization Status  Critical
Steel Strength 420.00 9996.00 0.042 OK
Concrete Breakout Strength: £40.00 1523.00 0.551 OK Controls
Pryout Strength 840.00 7046.00 0119 OK
Input datz and resalts et be chocked for aprecment with the cxisting cond| the standards 2ad guidclines and mest be chocked foe plaussbility
Hilti® is 3 registorod trademark of Hilti Akd lschaft (“Hilt: AG™)
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ANCHOR DESIGN CRITERIA 1S SATISFIED Q

® The results of the calculations carried out by means of the DDA Software are based cssentially on the data you put in. Therefore,
you bear the sole responsibility for the absence of errors, the completencss and the relevance of the data 10 be put in by you
Muoveover, you bear sole respoasibility for having the results of the calculation checked and cleared by an design
professional ‘engineer, particularly with regard to compliance with applicable standards, norms and permits, prior to using them
for your specific project. The DDA Soltware serves only as an aid o inlerpeet standands, norms and permits withoul any
guarantes as to the absence of ermors, the coneetness and the relevance of the results or suitability for a specific application,

® Hilti® is a registered trademark off Hilti Aktiengesellschaft (“Hilti AG™). The Hilti® products shown in this software are
displayed solely for comparative advertsing purposes. Hilti AG has not revsewed, approved, or endorsed the use of the Hilu®
products or trademarks in this software and is in no way affiliated with Licensor. The DDA Software uses only publicly available
Hiluk product data in calculstions associsted with those Hilu® products.

Design Loads / Actions z

Nu 1590  Ib Vux 840 b Vuy 0 b ‘ X Y

Muz 0 m-lb Mux 0 in-lb Muy 0 in-lb ‘ " K

Consider Load Reversal X Direction  100% Y Direction  100% : < "
L3

Input dats and resalts mest be chocked for apreement with the exssting cond the standarcds 2ad guidelines and mast be chocked for plausbality
Hiki® is a registered trademark of Hilti Altiengesellschafl ("Milti AG™)
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Company:
Project Engineer: .-
Address: - = = Oregon 97201
Phone: M:-P:-
Email; rachelle.child@psengineers.com
Project Name: Untitled
Project Address: Untitled
Notes:
Selected Anchor : KH-EZ
Brand: Hilti® ] ! .
Material: 3/4" O Medium Carbon Steel
Embedment: hye 292 in hpm 4 in
Approval: ICC-ES ESR-3027
Issued/Revision: Dec 2021 Apr,2022
Drill method: Hammer Drilled
Design Method: ACI 318-19
Load Combinations: Section 5.3 User Defined Loads
Concrete:
Type: Cracked Normal Weight Concrete
Strength 2500 psi
Reinforcement:
Edge Reinforcement None or < #4 Rebar
Spacing Tension  No (Condition B) Shear No (Condition B)
Controls Breakout Tension False Shear False
Base Plate: Th ) " 3 5 idth 5 F
Sizing Thickness 025 in Length 3.5 in  Wid 12 in
Standoff None Height 0 n
Strength 36000 psi
Profile: None
Iaput datz and resalts marst be checked foe aprecment with the cvssting conditioos, the standards 2ad gwdclines and mest be chocked for plaussbulity
Hilti® is 2 regs & of Hilti Akt Uschaft (il AG™)
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haw 24 n by 6.000 n

Edge Cx- L n Cmin 1750 n

Edge Cx+ L n Coc 4410 in

Edge Cy- 3 in Spmin 3000 in

Edge Cy+ k| n
Tension Loading
Design Proof Demand(1b) Capacity(lb) Unlization Status Critical
Steel Strength: 1001.00 20810.00 0.48 OK
Concrete Breakout Strength: 2002.00 3271.00 0.612 OK Controls
Shear Loading
Design Proof Derand(Ib) Capacity(Ib) Utilization Status  Critical
Steel Strength 1001.00 9996.00 0.100 OK
Concrete Breakout Strength: 2002.00 5466.00 0.366 OK Controls
Pryout Strength 2002.00 70:46,00 0.284 oK

Input dats and results mest be checked for spreement with the cxssting cond the stendards 2ad guidchines and mwest be chocked for plausiulity

Hili® is a registered trademark of Hilti Akticagesclischaft CHilti AG™)
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ANCHOR DESIGN CRITERIA IS SATISFIED (]

@ The results of the calculations carried out by means of the DDA Soltware are based essentially on the data you put in. Therelore,
you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data 10 be put in by you
Muoreover, you bear sole responsibility for having the results of the caleulation checked and cleared by an design
professional engineer, particularly with regard to compliance with applicable standards, norms and permits, prior to using them
for your specific project. The DDA Software serves only as an 2id lo isterpeet standards, norms and permits withoul any
guarantee as to the absence of emors, the comectness and the relevance of the results or suitability for a specific application,

® Hilu® is a regi d trademark of Hilu Aktiengesellschaft (“Hilti AG™). The Hilti® products shown in this software are
displayed solely for comparative adventising purposes. Hulti AG has not revsewed, spproved, or endorsed the use of the Hilu®
products or trademarks in this software and is in no way affiliated with Licensor. The DDA Software uses only publicly available
Hiltik product data in calculations associatod with those Hilu® products.

Design Loads / Actions
Nu 2002 b Vux 2002 b Vuy 0 Ib
Muz 0 in-lb Mux 0 in-lb Muy 0 in-1b

Consider Load Reversal X Direction  100% Y Direction 1007

Input datz and resalts nurst be checked for agreement with the existing cond the fards 2aad guidelines and mest be chocked for plansibality

Miltik isa d trademark of Hilti Aktiengesellschafit (“Hilt: AG™)

B
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Company:
Project Engineer:
Address:

Phone:

Email:

Project Name:
Project Address:

- =« Oregon 97201

M:-P:-
rachelle.child@psengineers.com
Untitled

Untitled

‘ {

Selected Anchor : Screw-Bolt+
Brand: PENALT s
Material: 40
Embedment: hy 292 in hpom 4 in
Approval: ICC-ES ESR-3889
Issued/Revision: Nov.2023 a
Drill method: Hammer Drilled
Design Method: ACI 318-19
Load Combinations: Section 5.3 User Defined Loads
Concrete:
Type: Cracked Normal Weight Concrete
Strength 2500 psi
Reinforcement:
Edge Reinforcement None or < #4 Rebar
Spacing Tension  No (Condition B) Shear No (Condition B)
Controls Breakout Tension  False Shear False
Base Plate: Thick 2 . 3 ) dh 12 .
Sizing ickness 025 in Length 3.5 in  Wid 12 in
Standoff None Height 0 in
Strength 36000 psi
Profile: None
loput data and resalts nusst be checked foe npreement with the existing conditions, the standards 2ad guidelines and mwst be checked for plausibility
v
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hu 24 m hm 6.000 n
Edge Cx- = mn Cmia 1750  in
Edge Cx+ 5.5 n €y 10,900  in
Edge Cy- 3 in Smm 3000 in
Edge Cy+ 3 in
Tension Loading
Design Proof Demand(Ib) Capacity(lb) Utilization Status Critical
Steel Strength: 795.00 24807.00 0.032 OK
Concrete Breakout Strength: 1590.00 3271.00 0.486 OK
Shear Loading
Design Prool Demand(Ib) Capacity(lb) Utilization Status  Critical
Steel Strength 420.00 11556.00 0.036 oK
Concrete Breakout Strength: 840.00 1540.00 0.546 oK
Pryout Strength 840.00 7046.00 0119 OK
Lnput dita and resalty rars be chocked foe ngs with the existing conditions, the standards 2ad gidelines and mest be checked for plausibility
——————
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ANCHOR DESIGN CRITERIA IS SATISFIED Q

@ The results of the calculations carried out by means of the DDA Soltware are based essentially on the data you put in. Therefore,
you bear the sole responsibility for the absence of errors, the completencss and the relevance of the data 10 be put in by you
Moreover, you bear sole responsibility for having the results of the caleulation checked and cleared by an design
professiooal engineer, particularly with regard 10 compliance with applicable standards, norms and permits, prior 1o using them
for your specilic project. The DDA Software serves only as aa 2id 1o interpret standards, norms and permits withou! any
guarsntee as 1o the absence of emors, the comectness and the relevance of the results or suitability for a specific application,

Design Loads / Actions
Nu 1590 Ib Vux 840 Ib Vuy O b
Muz 0 m-lb Mux 0 m-lb Muy 0 in-lb

Consider Load Reversal X Direetion  100% Y Direction  100P%

loput dots and resalts ment be checked for aprecment with the exasting cond the Aardks 2ad gmidelines and mest be checked for plausabality
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Company:

Project Engineer: .-

Address: - = = Oregon 97201

Phone: M:-P:-

Email: rachelle.child@psengineers.com
Project Name: Untitled

Project Address: Untitled

Notes:

PETERSON STRUCTURAL ENGINEERS
eee———

Selected Anchor : Screw-Bolt+
Brand: BEwaE =
Material: e
Embedment: hy 292 in hw 4 in
Approval: ICC-ES ESR-3889
Issued/Revision: Nov.2023 .
Drill method: Hammer Drilled
Design Method: ACI 318-19
Load Combinations: Section 5.3 User Defined Loads
Concrete:
Type: Cracked Normal Weight Concrete
Strength 2500 psi
Reinforcement:
Edge Reinforcement None or < #4 Rebar
Spacing Tension  No (Condition B) Shear No (Condition B)
Controls Beeakout Tension False Shear False
Base Plate: ) ) . ) ) s .
Sizing Thickness 025 in Length 3.5 in  Width 12 in
Standoff None Height 0 in
Strength 36000 psi
Profile: None
loput dota and resalts numt be checked for apreoment wth the cxsting cond the dards 2ad guidelines and ot be chocked for plausibality
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has 24 n hpm  6.000 n
Edge Cx- o n Cmig 1750 n
Edge Cx+ L n Cye 10,900 in
Edge Cy- 3 in Smin 3000 in
Edge Cy+ 3 n
Tension Loading
Design Proof Demand(1b) Capacity(lb) Unlization Status Critical
Steel Strength: 1001.00 24807.00 0.040 oK
Concrete Breakout Strength: 2002.00 3271.00 0612 OK
Shear Loading
Design Proof Demandib) Capacity(Ib) Utilization Status Critical
Steel Strength 1001.00 11556.00 0.087 oK
Concrete Breakout Strength: 2002.00 5525.00 0.362 OK
Pryout Strength 2002.00 7046.00 0.284 oK
lnput dats and resualts nusst be checked for apreement with the exsting the standards 2ad guidelines and ot be checked for plausshality
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ANCHOR DESIGN CRITERIA IS SATISFIED Q

@  The results of the calculations carried out by means of the DDA Soltware are basod essentially on the data you put in. Therelore,
you bear the sole responsibility for the absence of errors, the completencss and the relevance of the data 1o be put in by you
Morcover, you bear sole responsibility for having the results of the caleulation checked and cleared by an design
professional engineer, particularly with regard 1o compliance with applicable standards, norms and permits, prior to using them
for your specific project. The DDA Software serves only a8 an 2id 10 inferpeet standards, norms and permits withoul any
guanuntee as to the absence of emory, the comectness and the relevance of the results or suitability for a specific applcation,

Design Loads / Actions
Nu 2002 b Vux 2002 Ib Vuy O Ib
Muz 0 m-lb Mux 0 m-lb  Muy 0 m-lb

Consider Load Reversal X Direction  100% Y Direction  [00P%

lopw data and resalts must be checked for agreement with the exssting cond the dards and gmidelines and mat be chocked for plaussbality
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Simpson Strong Tie Anchorage Design Software

Sllaciel] Anchor Designer™

Software
SmTie Version 3.1 22093

LProject information

Customer company.
Customer contact name:;
Customer e-mail:
Comment

2.lopyt Data & Anchor Parameters

General
Design mathod ACI 318-19
Unils: imperial units

Anchor Information:

Anchor type: Bonded anchor
Matarial: F1554 Grade 36
Diameter (inch). 0.750

Effective Embedment depth, he (inch). 6,000
Code report ICC-ES ESR-4057
Anchor category. -

Anchor ductiity. Yes

heis (inch): 7.75

Ca (INCh): B.77

Canfinch) 1.75

S (inch) 3.00

[Company: Date._| 9/8/2022

Engineer: Page: | 16

Project:

Address:

Phone

E-mad

Project description
Location
Fastening description:

Base Material

Concrete: Normal-weight

Concrele thickness, h (inch). 48.00

State. Uncracked

Compressive strength, - (psi): 2500

Ve 1.4

Reinforcement condiion: Supplementary reinforcement nol presoent
Supplemental edge reinforcement. No
Reinforcement provided at comers. No
ignore concrate breakout In tension: No
Ignore concrete breakout in shear: No
Haole condition: Dry concrete

Inspection: Continuous

Temperature range, ShortLong: 150V110°F
Ignore 6do requirement: Not applicable
Buid.up grout pad: No

Recommeanded Anchor
Anchor Name: SET-3G - SET-3G w/ 34"0 F1554 Gr. 36
Code Report. ICC-ES ESR-4057

5

Base Plate
Length x Width x Thickness (inch): 3 50 x 12.00 x 0.25

Input cata and resuts must be chacked for Agraement witn 1he gxsling circumsiances, the standards anc QUi nas mus! b6 crecied for plausbiry
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Anchor Designer™

< Software
Strong‘Tie Version 3.1.2209.3

i|F

T

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combmation’ not set

Seismic design: No

Anchors subjecied 10 susiained lension: No

Apply entire shear 108d at front row. No

Anchors only resisting wind and/or seismic loads: No

Strength level loads.

Nus [Ib]: 1590
Vies (b} 0

z’”.

m:mmmmmmmummm G« . the stand AN guok mus! b checkad for plausbary.
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IMPSON i Company: Date. ] 97872022
prcvrOosgrns [ e T
P N
Stro:ngtTie‘ oS 1 503 Froet
Phone
E-mail

<Figure 2>

Input cata and rasuts must ba chacked for acr " wEn tha G circ s, the slancards and gualings mes! te creckad for plaustiary
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. Company: Date: | 9/8/2022
m Anchor Designer™ — :
Software — —L
ng. Project:
S Tie Version 3.1 2209 3 Address.
Phone
E-mai
3. Resulting Anchor Forces
Anchoe Tension load, Shear load x, Shear load y, Shear load combined,
Nus (1) Vi (B) Vs (1) Vs P H{Via P (B)
1 7950 00 4200 4200
2 7950 00 4200 420.0
Sum 1580.0 0.0 B400 8400
Maximum concrete compression sirain (%): 0.00 <Figure 3>
Maximum concrete comprassion stress (psi): 0
Resultant tension force (Ib): 1590
Resultant compression force (Ib): 0
Eccantncity of rasultant tenson forcas in x-axis, 8w (inch): 0.00
Eccentricity of resultant tension foroces in y-axis, ' (inch): 0.00
Eccentricity of resultan! shear forces in x-axs, €'v. (inch). 0.00 1 -~ 2
Eccentricity of resultant shear forces in y-axis, €'y, (inch). 0.00 - ol
X
) )
Naa (Ib) & W (Ib)
19370 0.75 14528
MNom k.a..\fdu"'{Eq_ 17.6.2.2. 1]
ke A f:(psi) he (I} M (Ib)
74.0 1.00 2500 3.667 8425
MNesy = (Ane / Anso ) Peen Vet Pen' e Ny (Sec, 17.51.2 &8 Eq. 17.6.2.1a)
Aw (i) Aso (') Conm (in) Years Voars Yin Vean Ny (Ib) ? Moy (Ib)
114.00 121.00 3.00 1.000 0.864 1.00 1.000 B425 0.65 4456
Tourcr = ssalisarsanon(le / 2, 500}
Dans (p61)  fausam Kest re (psi) n P (981)
2064 1.00 1.00 2500 0.35 2064
Now = AsTwettlbhu (Eq. 17.6.5.2.1)
As Tonr (SI) ds () he (in) Nes (Ib)
100 2064 0715 B.000 29179
by = P (A / Anins) Voo i Vo Wi palNa (S0C. 17 512 8 Eq. 1765.1b)
A (in) A (i) O (in) Caewn (in) Ve tae LT Yoo Na(id) @ W (ID)
19264 32218 027 3.00 1,000 0768 1000 29179 065 5047

mtmmmmummqumm 1he enisling CCumsiarces, the standa'ds anc guaMings Mus! be chreckad for plausbaey
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m Anchor Designer™ E::"." ~ — 9:5':-2(10_2
Software p,;r : —-
B Vorsion 3.1.2200.3 v
) Phone
E-mail

8. Steel Strength of Anchor in Shear (Sec 17.7.1)

Vs (D) A L4 &ﬂw- (L]

11625 10 065 7556

: ONCre Strength of Anchod
Shear perpendicular to edge in y-direction:
Viy ® min7{l/ da) *Vdada ot 94alacs"?| (Eq. 17.7.2.2.1a & Eq. 17.7.2.2.1b)

L (In) ds (in) Aa fe(psi) Cet (IN) Vi (ID)
600 0.750 1.00 2500 13.60 22321
MV ay = (Awe/ Ane) Ve v e vV (Soc. 175128 Eq. 17.7.2 1a)

Ay (in®) Awe (in¥) Yo v Yev iy Viy (ib) MWy (Ib)

121.50 820.13 0.744 1.400 1.000 22321 0.70 2413
Shear parallel to edge in x-direction:

Vey = minj7{h/ dof SN daia\foCas' %, 84NFcot"?| (Eq. 17.7.22.12 & Eq. 17.7.2.2.1b)

L (In) da (IN) A f: (psi) Cet (i) Viy (Ib)
600 0.750 100 2500 3.00 2338
Vooge = B (2HAw 7 Aveo) Woe vWos v Wi P Viay (Sec. 17512, 17.7.2.1(c) & Eg. 17.7.2.1b)

A (in®) Ao (in%) A Yoav Yev Yhv Viy (Ib) @ MW (D)
7650 40.50 1.000 1.000 1.400 1.000 2338 0.70 8657

10, Concrete Pryout Strength of Anchor in Shear (Sec. 17.7.3)
Voo = MiNfKaMNog ; KesMesg] = SMINKea{Aa/ Annc) Poenn Poerin Porrala & kel Ane/ Ance) Poe i Wos Win'Wea Vo] (Sec. 17.5.1.2 & Eq. 17.7.3.1b)

Kes Asa (i) Ao (I07) AT ™ P Mo (Ib) N (1b)
70 14268 32218 0768 1.000 1.000 79179 7765
Axc (in) A (IN7) Pocn Yo Yew Wiaun N (Ib) Ne (Ib) ]
714 00 121.00 1.000 0.664 1,000 7.000 8425 6655 0.70
Vesg (ID
8598
11 Results
-  Tonsi T F S 18
Tension Factored Load, N, (Ib) Design Strength, oNs (Ib)  Ratio Status
Stoel 795 14528 0.05 Pass
Concrete breakout 1590 4456 0.36 Pass (Governs)
Adhesive 1590 5047 0.32 Pass
Shear Factored Load, V.. (Ib) Design Strength, oV, (Ib)  Rato Status
Steel 420 7556 0.06 Pass
T Concrete breakout y+ 840 2413 0.35 Pass (Governs)
¥ wiEn the g circ s, the slandards and QUOings Mus! be checked for plausbiley

Input cata and rasults must ba chacked ior agr
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. Comy : Date: | 9/8/2022
m Anchor Designer ™ = _— —
Software p"glmmr =
trmgfl' roject:
Version 3.1.22003 Address:
Phone
E-maid
|| Concrete breakout x- B840 8657 0.10 Pass (Governs)
Pryout B40 9508 0.09 Pass
Interaction check Nl VPV, Combined Ratio Permissible Status
Sec. 17.8.1 0.38 0.00 35.™% 1.0 Pass

SET-3G w/ 3/4™0 F1554 Gr. 36 with hef = 6.000 inch ts the selected d

ign criteria.

12. Warnings
- Designer must exercise own judgement lo determine if Bis design is suitable

- Rafer 1o manu‘acturer's product Merature for hole cleaning and instalaton instructions

Input data and results must ba chacked for agraament witn tha existing circumstances, the standards and gudalines must be checked for plausibiley
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Sadbas Anchor Designer ™ i —
trong: Software e -
S Tie Version 3.1.22093 T
Phone
E-maid
1Project information
Customer company. Project description.
Customer contact name: Location
Customer e-mail: Fastening description:
Commaent
2.1nput Data & Anchor Parameters
General Base Material

Design method ACI1 318-19
Unils: imperial units

Anchor Information:

Anchor typa: Bondad anchor

Material: F1554 Grade 36

Diameter (inch). 0.750

Effective Embedment depth, he (inch). 6.000
Code report: ICC-ES ESR-4057

Concrete: Normal-weight

Concrele thickness, h (inch). 48.00
State: Uncracked

Compressive strength, ' (psi): 2500
Ve 1.4

Reinforcoment condion: Supplementary resnforcemant not present
< L ' 't

- edge reinfor . Ne
Reinforcement provided al comers
Ignore concrate braakout In tension: No

Anchor category: - Ignore concrete breakout in shear: No
Anchor ductiity. Yes Hole condition: Dry concrete
heis (inch): 7.75 Inspecton: Continuous
Cs= (Inch): B.77 Temperature range, ShortLong: 150(110°F
Cnn{inch): 1.75 ignore 6do requirement: Not apphcable
S (inch): 300 Buid-up grout pad: No
Base Plate
Length x Width x Thickness (inch): 350 x 1200 x 025
Recommended Anchor

Anchor Name: SET-3G - SET-3G w/ 3/4"0 F1554 Gr. 36
Code Report. ICC-ES ESR4057

Input cata and reduits must ba chacked for agreament with tha exialing circumsiances, the standads and guadslines mus! be checked for plausbiley.
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ELLEEDT Anchor Designer™ E%‘F;}

[F

26

® Software —
e Vorsion 3.1.2209 3 %Eﬁﬁk

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combmation” not set

Seismic design: No

Anchors subjecied 1o sustaned lension: No

Apply entire shear load at front row. No

Anchors only ressting wind andlor seismic loads: No

Input Cata and results must bo chacked for agr Wi the existing

. this standiards and guaslinas mus! be chiecked for plausiiiny.
Sempaon Stong T Company e 5856 W, Las Positas Bouevard Plassanion, CA §4588 Phone: 825 560 9000 Fax: 825847 3571 wawa strongle com
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. Company: - 2
Anchor Designer™ [Engineer: Page: |36
Strmg‘-Tie Software P

<Figure 2>

Wuiwmmmhdnamhmmmnunqmmm the standards and guadlings mes! b checkad for plaustiny
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m Anchor Designer ™ %E;’;‘f" E:;— m“‘m’
Software OBt :
smﬁ‘:rle Version 3.1.22093 Address:
Phone
E-mail
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,
N () Vs (B) Vg (IB) WV w4V ' ()
1 1001.0 00 1001.0 1001.0
2 1001.0 0.0 1001.0 1001.0
Sum 2002.0 0.0 2002.0 2002.0
Maximum concrete comprassion sirain (%): 0.00 <Figure 3>

Maximum concrete comprassion stress (psi): 0

Resultant tension force (Ib): 2002

Resultant comprassion foroe (Ib): 0

Eccantricity of resultant tension forces in x-axis, 8'w (inch): 0,00
Eccentricity of resultant tenson forces in y-axis, €' (inch): 0.00
Eccentricity of resullant shear forces in x-axis, &'v (inch). 0.00 ' 1 ¥ -~ 12
Eccantricity of resultant shear forces in y-axis, €'y, (inch). 0.00 ! ~

X
s : I : ion (Sec, 17.6.1)

Nos {ID) & B (Ib)

19370 0.75 14528
5. Concrete Breakout Strength of Anchor in Tension (Sec, 17.6.2)
No = kedanfehe'® (Eq. 17.6.2.2.1)

ke A f: (psi) he () Na (Ib)

210 1.00 2500 5.000 17636
Ny =0 (Ane / Aniss) P Vs Ve P (Sec. 17512 8 Eq. 176.2.1a)

Ax (in?) Asco (iIn¥) Carve (i) L T Yoen Yo Yan Ne (15) L4 Mg (ID)

156.00 324.00 3.00 1.000 0.200 1.00 1.000 17636 0.65 4416
;A ive 8 ¢ Tension (Sec. 17.6.5)
N = Busalinsesenou{le / 2,500)"

Do (pS1)  fewosne Kast felpsi) n Fuuncr {081)

2064 1.00 1.00 2500 0.35% 2064
New = AsTaettuhu(Eq. 17.6.52.1)
Aas Tunr (PS2) d.(n) he (i) M {ID)

T.00 2064 075 6.000 20179
Woz = D (A / Anss) Foc s Poxre Ve xalNsa (Soc. 17.5.1.2 8 Eq. 17.6.5.1b)

Awm (in') A (i) Com {in) Camm (iN)  Picra Pear Peora Naa(lb) [ Wey (D)
=728 42218 10.27 3.00 1000 0.768 1.000 29179 065 6060

Input Cata and resuits must be chacked for agr ¥ WEn the gc Ces, the slandards and guidiiings mus! be checked for plausibiley
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" ™ Company. Date. | 9/8/2022
m Anchor Designer Engineer: Page: | 56

trong: Software ,
S Tiel Version 3122093 :‘;J?::s

Phone

E-mad

8. Steel Strength of Anchor In Shear (Sec. 17.7.1)
Ve (1) Pre ¢ @;-«_NW- (o)
11625 10 0865 7556

9. Concrete Breakout Strongth of Anchor in Shear (Sec. 17.7.2)
Shear parallel to edge in x-direction:
Viy = minj7{k / du)} “Ndduda®Fecar' 5; 94aFecar' ¥ (Eq. 17.7.2.2.1a & Eq. 17.7.2.2.1b)

L (in) ds (in) s Fo (psi) cer (i) Viy (Ib)

6.00 0.750 1.00 2500 3.00 2338
Vo = B (2HAwe / Aves)Woc ¥ Wotv You PauVay (Sec. 17.5.1.2, 17.7.2.1(c) & Eq. 17.7.2.1b)

Ave (Inf) Auws (in?) Wacv Vit v Yev Wy Vi (Ib) @ PV erae (1)
“76.50 30 50 1000 1.000 1200 1000 2338 070 8657

Wy =

ki Ay (i) Ao (in*) L T Voc e Weora N (Ib) N (1)
20 17128 42218 0.768 1.000 1.000 29179 9324
Axc (in®) Ao (In") Woen Poan Wew Yonx No () N (Ib) [ ]
156.00 324.00 1.000 0.800 1.000 1.000 17636 6793 0.70
PV eay (Ib
0511
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.8)
Tension Factored Load, Na (Ib) Design Strength, @Ns (Ib)  Ratio Status
Steel 1001 14528 0.07 Pass
Concrete breakout 2002 4416 0.45 Pass (Governs)
Adhesive 2002 6060 0.33 Pass
Shear Factored Load, Vi (Ib) Design Strength, @V» (Ib)  Ratio Status
“Seel 7007 7556 0.13 Paas
|| Concrete breakout x- 2002 8657 0.23 Pass (Governs)
Pryout 2002 a511 o Pass
Interaction check NV VAtV Combined Ratio Permissible Status
Sec. 17.8.1 0.45 0.00 A5.9% 10 Pass

SET-3G w/ 34”0 F1554 Gr. 36 with hef = 6.000 inch meets the selected design criteria.

Input data and rasults must ba chacked for agr ¥ win tha g circ ces, he standads and guaslines mus! be chacked for plaustdry
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m Anchor Designer™

StrongTie Software

Version 3.1 22093

12, Warnings

Company:

Date: | 9/8/2022

Enginoer

Page: | 66

Project:

Address:

Phone

E-mad

- Designer must exacise own judgement 10 determing if Tis design is sultable

« Refer 1o manufacturer’s product literature for hole cleaning and installation instructions

Input data and resulls must be chacked for agreament wiih the exisling ciicumsliancas, the standands and gudalines mus! be checked for plausibiiny
5056 W. Las Postas Bosevard Plessanton. CA 94588 Phone: 525 560 8000 Fax: 825847 3871 waww. strongle com
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m Anchor Designer™

Software
ShmﬂLTie Version 3.1.22093

LProject information

Customer company.
Customer contact name:
Customar e-mail-
Comment:

2.inpyt Data & Anchor Parameters

General
Design method ACI 318-19
Units: imperial units

Anchor Iinformation:

Anchor typa: Concrote scraw

Matarial: Carbon Steal

Dsameder (inch). 0.750

Nominal Embadment depth (inch): 4.000
Effective Embedmeant dapth, he (Inch) 2.940
Code report ICC-ES ESR-2713

Anchor calegory. 1

Ancher ductiity: No

hiess (Inch): 6,00

Ca: (Inch): 6.00

Canfinch) 1.75

Srie (inch): 2.75

Recommended

Anchor
Anchor Name: Trten HD® - 34°@ Titen HD, hnom-4” (102mm)

Code Report: ICC-ES ESR-2713

Engineer: Page: | 15

Project:

Addross:
—

Phone

E-mad

Project description.
Location
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch). 48,00
State: Uncracked

Compressive strength, £« (psi): 2500

Yo 1.4

Reinforcoment condison: Supplementary reinforoemant nol presont
Supplemental edge renforcement No
Reinforcement provided at comers: No
Ignore concrate braakout In tansion: No
Ignore concrete breakout in shear: No
Ignore Bdo requirement. Nol applicable
Buid-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 350 x 12.00x 025

INpUl Cata and resuts must be checked for agr ® wiEn tha

G circ CE8, the Slanclards and guasings Mus! be chreckad for plaustiey
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SIMPSON igner™ | Company: Date._| 97372022
B fochorDesgner [ g 1om
SmLTle Version 3.1.2209 3 Address:

Phone
E-mail
Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination’ not set
Sewmic design: No
Anchors subjecied 1o sustained lension: Not applicable
Apply entire shear 10ad 81 front row. No
Anchors only ressting wind andior seismc loads: No
Sirength level loads:
Nea [Ib}: 1590
Via [0} 0
Vi [Ib] 840
M [R-B): 0
M., (-] O
M. [fr-15] 0
<Figure 1>
z 1590 Ib
onb
onib
Y
840 1b
Input cata and results must bo checkes for agr wEh tha g circ &5, the ana gu mMus! b6 creckad for plaustiry
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~ ) : Date:_J6/872022
SIMPSO g;;:c:mnesngner” %ﬁ' Page: | ¥/5
SU'WT“’-‘I Version 3.1 22093 e
Phone
E-mad
<Figure 2>

Input cata and resuls must ba chech

for agr o Wi 1N Gxd
Strorng-T e Lo

G o8, e SIaNCards anc gUIadings mus! ba checked for plausbiey
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EILEED] Anchor Designer™ ggr‘:’ E%w_“;m?
Software =
Strong‘Tie Version 3122093 m‘,
' Phone
E-mad
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nuw () Vi (B) Viay (1) (Vsae P 4{Vinr ¥ (B)
1 7950 00 4200 4200
2 7950 00 4200 4200
Sum 1580.0 00 B400 8400
Maximum concrete comprassion siram (%.): 0.00 <Figure 3>
Maximum concrete compression stress (psi): 0
Resultant tension force (b): 1590
Resultant comprassion forca (Ib): 0
Eccantricity of resultant tenson forces in x-axis, 8'w (inch): 0.00
Eccantricity of resultant tension forces in y-axis, &' (inch): 0.00
Eccentricity of resultant shear forces in x-axis, €' (inch)- 0.00 1 ¥ 2
Eccentricity of resultant shear forces in y-axis, €'y, (inch). 0.00 — -
X
4, Steel Strength of Anchor in Tension (Sec. 17.6.1)
& (Ib} 4 W (Ib)
45540 065 29601
No = .&.mrw«"‘(Eu 176.22. 11
K As £ (psi) hae (i0) N (Ib)
Z7.0 7,00 2500 2.940 6605
Moy =0 (Ane / Anse) e Poa /' PerWsns (Soc. 17.51.2 & Eq. 17.6.2.1a)
Aw (iIn')  Asew (i) Care (i0) Ve n Pogn Vin P Ny (1) ¢ Ny (Ib)
100.82 77.79 .00 1.000 0.904 1.00 0.735 6805 0.65 813
8. Steel Strength of Ancher in Shear (Sec, 17.7.1)
L[bl L ¢ ByoaWVaa (ID)
14950 1.0 060 8970
9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.7.2)
Shear perpendicular to edge in y-direction:
Viy = minf7{h/ d,)} N duiatFocs' %, 848060 %| (Eq. 17.7.22.12 & Eq 17.7.2.2.1b)
L (in) ds (in) A Fe (psi) Ce1 (i) Vey (Ib)
204 0.750 700 2500 13,50 19759
PV ity =P (Ave/ Ave) Vot v e v vViy (Soc. 17.5.1.2 8 Eq. 17.7.2.1a)
A (in') Aus (in’) Phoav Vv Yo Viy (Ib) ¢ Py (Ib)
PR B20.13 0.744 T.400 7.000 10750 0.70 2138

Shear parallel to edge in x-direction:

Viy = minf7{k/ du) NduiavFocs' % 84N 00" (Eq. 17.7.2.2.1a & Eq. 17.7.2.2.1b)

Input cata and results must bo chacked for aoreament win Ihe Sxising citumsIances, he standards and QUaMings Mus! be checiked for plausbary
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m Anchor Designer™ E:ng”"im’" - g:;, ::.rz:ae
Software — :
mgL Project:
s Tie Version 3.1.22093 Address:
Phone
E-mai

L (In) da (in) Aa e (psd) Cet (in) Viy (Ib)

294 0.750 100 2500 3.00 2070
Vorge = P (2NAW ! Aveo) Vi v Poav o PavViy (Sec. 17.51.2,17.72.1(c) 8 Eg. 17.7.2.1b)

Ay (in) Awe [in) Facy Viay Wiy v Viy {Ib) Ve (1)
76,50 40.50 1.000 1.000 1.400 1.000 2070 7663
5 oncrets { } O ichor in shes 14
Vg = MaNey = @l Anc / A ) Wic ' Paan Ve Wanla (Sec, 17.51.2 8 Eg. 17.7.3.1b)
Kes Ase (In) Ans (i) Ve Vens Yo Fan N (ib) o PVeog (Ib)
20 100.92 77.79 1.000 0,905 1.000 0.735 BBOS 0.70 8213
11, Results
~ { Tensi | St . (Soc R17.8

Tension Factored Load, Nu (Ib) Design Strength, eN. (Ib)  Ratio Status

Steel 795 20601 0.03 Pass

Concrete breakout 1590 3813 0.42 Pass (Governs)
Shear Factored Load, V. (Ib) Design Strength, oV (Ib)  Ratio Status

Steel 420 BYTO 0.05 Pass

T Concrete breakout y+ B840 2136 0.39 Pass (Governs)

|| Concrete breakout x- 840 7663 0.11 Pass (Governs)
Pryout B40 8213 010 Pass

Interaction check (NN )™ (Vi P Voua)*? Combined Ratio Permissible Status

Sec. R17 8 0.23 021 44.4% 10 Pass

3/40 Titen HD, hnom:4~ (102mm) meets the selected design criteria.

12, Warnings
- Designer must exercise own judgement 1o detarmine if Tis design is suitable.

- Refer 1o manufacturer's product iterature for hole cleaning and nstalation instructions

Input cata and retults must bo chacked for Acreement Wi the sxisling circumstances, the standards and guailings mMus! be checkad for plausbiry.
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m Anchor Designer™

StrongTie Software

Version 3.1.22093

LProject information

Customer company.
Customer contact name:
Customer e-mail:
Commeant

2.1npyt Data & Anchor Parameters

General
Design method ACI 318-19
Unils: imperial units

Anchor Information:

Anchor typa: Concrete screw

Matarial: Carbon Steal

Diameter (inch). 0.750

Nominal Embedment depth (inch): 4 000
Effective Embedmant depth, he (inchy 2 940
Code report ICC-ES ESR-2713

Anchor calegory. 1

Anchor ductiity: No

Nees (InCh): 6,00

Ca (nch) 6.00

Can(inch): 1.75

S (inch) 2.75

Recommended Anchor

Anchor Name: Trten HD® - 34°@ Titen HOD, hnome4™ (102mm)

Code Report: ICC-ES ESR-2713

Company: Date. ] 9/8/2022

Engincer: Page: | 15

Project:

Address:

Phone

E-mail

Project description.
Location
Fastening description:

Base Material

Concrete; Nomal-weight

Concrete thickness, h (inch), 48,00
State: Uncracked

Compressive strength, 'z (psi): 2500
Wev 1.4

Reinforcoment conditon: Supplementary resnforcement nol present
Supplemental edge reinforcement. No
Reinforcement provided al comers: No
Ignore concrate braakout in tension: No
Ignore concrete breakout in shear: No
Ignore Edo requi it Nolt applicabl
Buid-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 3.50 x 12.00 x 0.25

v

Input cata and resulls must be chacked for

gc ces, he slandards and guiailines mus! be checked for plausiairy
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\—/
Peterson Structural Engineers, Inc.
www.psengineers.com

PETERSON STRUCTURAL ENGINEERS
eee———

project 2302-0069 date

2/9/2024

designer RLKC sheet

114 of

118




w Anchor Designer™

™ Software
Sh'ma.gt-Tle. g A

i[F

R

Load and Geometry
Load factor source: ACI 318 Section 5.3

Anchors subjecied 1o sustained lension: Not applicable
Apply entice shear load at front row. No
Anchors only resisting wind andior seismic loads: No

Strength level loads.

onm

Input cata and ratuts must bo chacked for agr ¥ wEn the G ces, e slandyds anc guodlines mus! bo créecked for plaustary.
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Anchor Designer™

Software
Smﬁe. Version 3.12209.3

<Figure 2>

| Engincer: Page: |35
Project:

Address:

Phone

E-mail

INput Cata and results must ba checked for agr T wiEn the

cire
v

Ces, NG slancards ana guasiings mus! be chrecked for plaustiry
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: C . Date: | 9/8/2022
m Anchor Designer™ 1%‘* Poge 145
Software e :
tromgy” Project:

S Tie Version 3.1.22093 Address:

Phone

E-mad
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load y, Shear load combined,

Nuw () Vi (D) Viay (1) (Vs PH{Viae I ()

1 1001.0 0.0 1001.0 1001.0
2 1001.0 0.0 1001.0 1001.0
Sum 2002.0 0.0 2002.0 2002.0
Maximum concrete comprassion siran (%) 000 <Figure 3>

Maximum concrete compression stress (psi): 0
Resultant tension force (Ib): 2002
Resultant comprassson forca (). 0

Eccantricity of resultant tension forces in x-axis, 8'w (inch): 0.00
Eccentricity of resultant tension forces in y-axis, ¢'w (inch): 0,00

Ecceniricity of resultant shear forces i x-8xs, €'y, (nch). 0.00 1 k 4 ~\2
Eccantricity of resultant shear forces in y-axis, €'v, (inch). 0.00 — ’
X
s s ! in Yension (Sec. 17.6.1)
Naa (Ib) & a_Nu (b}
45540 0.65 29601
Mo = k.z..-.rm«"‘(ﬁc 17622 ‘Ij
ke As Fe (psi) P (0} N (Ib)
270 1,00 2500 2.940 6605
Wasy = (Ane / Ans) Foen Pt/ FenWeo Ny (Sec. 17.51.2 8 Eq. 17.6.2.1a)
Aw (nf) Ao (i) Cune (i) Per Woen Wi Pan N (Ib) ? Mg (ID)
100.92 77.79 3.00 1.000 0.904 1.00 0.735 6805 0.65 3313
8. Steel Strength of Anchor in Shear (Sec, 17.7.1)
ﬁ[bl Hrou ¢ Mﬂ (b}
14950 10 060 8970
Shurpmwmodoomxm
Vi = min|7(k/ do)) 3NduduNfocer' %; 94NFocr'%| (Eq. 17.7.22.1a & Eq. 17.7.2.2.1b)
L (in) oy (in) Aa e (psi) Cet {in) Viy (Ib)
204 0.750 T.00 2500 300 2070
Woogs ® P (2HAWS Avoo) Ve v WPaav v PV, (Sec. 17.5.1.2, 17.7.2.1(¢c) 8 Eq. 17.7.2.1b)
Awe (inf) A (InF) Pecv Poer Yau Phv Vi, (ID) [-4 MVesye ()
76.50 30,50 T.000 1.000 1,400 1.000 2070 0.70 7663

mmmmmmmmmhwm-m 1he xiling ciitumstances, the slandards anc guatings mus! ba checked for plaustiny
» . 5056 W Las Posias Bouwvard Plessanion, CA 4588 Phone. 825 560 9000 Fax: 825 847 3571 wwe sirongte com
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. Company: Dale. | 9/8/2022
iitaell Anchor Designer™ : — —t
Software — —
mjgu Project.
S Tie Version 3.1 22093 Address:
Phone
E-maid
10, Concrete Pryoul Strength of Anchor in Shear (Sec. 17.7.3)
Vo = MaMig = BKalAn/ Ass) Pan Paax Pen'Panlh (Sec. 175128 Eg. 17.7.3.10)
ke Axe (In) Anes (i) Pt Poin P Pia Ns (1) @ Vs (Ib)
20 100.92 77.79 1.000 0,904 7.000 0.735 6805 0.70 B213
11, Resuits
Interaction of Tensile and Shear Forces (Sec, 17.8)
Tension Factored Load, Nu, (Ib) Design Strength, eN. (Ib)  Ratio Status
“Steel 001 20501 K] Pass
Concrete breakout 2002 813 0.53 Pass (Governs)
Shear Factored Load, Vi (Ib) Design Strenglh, oV, (Ib)  Rato Status
“Steel 007 BO70 o1 Pass
|| Concrete breakout x- 2002 7663 0.26 Pass (Governs)
Pryout 2002 8213 024 Pass
Interaction check N/, ViaktVe Combined Rato Permissible Status
Sec. 17.8.1 0.53 0.00 52.5% 1.0 Pass

3/47@ Titen HD, hnom:4™ (102mm) meets the selected design criteria.

12. Warnings

- Designer must exercise own judgement to determine if this design is suitable

- Refer 10 manufacturer's product erature for hole cleaning and installation Instructions

Input caka and resulls must bo chacked o agreament wiEn Ihe existing circumslances, the slandards and guadalines mus! be checked for plausibilry.

SO56 W, Las Posnas Boueward Plessanion, CA S4588 Phone: §25 560 9000 Fax: 825847 3871 wwe sirongle com

\/
project 2302-0069 date 2/9/2024
Peterson Structural Engineers, Inc.
I S E WWw.psengineers.com designer RLKC sheet 118 of

118

PETERSON STRUCTURAL ENGINEERS
eee———




END OF ADDENDUM NO. 2

Receipt of Addendum No. 2 must be acknowledged on page 4 of the “Proposal for Bidding
Purposes” where indicated.

DATE OF BID OPENING REMAINS THE SAME: Wednesday, May 28, 2025, at 4:00 p.m., or soon
thereafter

&mmfw

(4
Leanne Ingman
Natural Resources Technician

2025 Waste Storage Facility Construction
PROJECT #WA1206-140-6Addendum No. 2
May 21, 2025
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