Tillamook County DEPARTMENT OF COMMUNITY DEVELOPMENT
BUILDING, PLANNING & ON-SITE SANITATION SECTIONS

1510 — B Third Street
Tillamook, Oregon 97141
www.tillamookcounty.gov
(503) 842-3408

Land of Cheese, Trees and Ocean Breeze

Floodway Development Permit #851-24-000596-PLNG:
LIGHT/TAYLOR

NOTICE TO MORTGAGEE, LIENHOLDER, VENDOR OR SELLER:
ORS 215 REQUIRES THAT IF YOU RECEIVE THIS NOTICE,
IT MUST BE PROMPTLY FORWARDED TO THE PURCHASER

NOTICE OF ADMINISTRATIVE REVIEW
Date of Notice: July 25, 2025

Notice is hereby given that the Tillamook County Department of Community Development is considering the following:

851-24-000596-PLNG: A review of a Floodway Development Permit for the placement of a 5-unit residential structure
near the Nestucca River. Located in the Unincorporated Community of Pacific City/Woods, the subject property is accessed
via Brooten Road, a County road, zoned Pacific City/Woods Commercial One (PCW-C1), and designated as Tax Lot 1601
of Section 19CA, Township 4 South, Range 10 West of the Willamette Meridian, Tillamook County, Oregon. The Applicant
is Kalli Light. The property owner is Arthur Robert Taylor.

Written comments received by the Department of Community Development prior to 4:00p.m. on August 8, 2025, will be
considered in rendering a decision. Comments should address the criteria upon which the Department must base its decision.
A decision will be rendered no sooner than the next business day, August 11, 2025.

Notice of the application, a map of the subject area, and the applicable criteria are being mailed to all property owners within
250 feet of the exterior boundaries of the subject parcel for which an application has been made and other appropriate
agencies at least 14 days prior to this Department rendering a decision on the request.

A copy of the application, along with a map of the request area and the applicable criteria for review are available for
inspection on the Tillamook County Department of  Community Development website:
https://www tillamookcounty.gov/commdev/landuseapps and is also available for inspection at the Department of
Community Development office located at 1510-B Third Street, Tillamook, Oregon 97141.

If you have any questions about this application, please call the Department of Community Development at 503-842-3408
Ext. 3423 or sarah.thompson @tillamookcounty.gov.

Sincerely,
Q/LZ’W} LA
Melisga Jenck, CFM, Senior Planner

Sarah Absher, CFM, Director
Enc. Applicable Ordinance Criteria, Maps

851-24-000596-PLNG: Light/Taylor



REVIEW CRITERIA

ARTICLE III - ZONE REGULATIONS
TCLUO SECTION 3.510: FLOOD HAZARD OVERLAY ZONE
(1) The fill is not within a Coastal High Hazard Area.

(2) Fill placed within the Regulatory Floodway shall not result in any increase in flood levels during the occurrence of the
base flood discharge.

(3) The fill is necessary for an approved use on the property.

(4) The fill is the minimum amount necessary to achieve the approved use.

(5) No feasible alternative upland locations exist on the property.

(6) The fill does not impede or alter drainage or the flow of floodwaters,

(7) If the proposal is for a new critical facility, no feasible alternative site is available.

(8) For creation of new, and modification of, Flood Refuge Platforms, the following apply, in addition to (14){(a)(1-4) and
(b)(1-5):

i. The fill is not within a floodway, wetland, riparian area or other sensitive area regulated by the Tillamook
County Land Use Ordinance.

ii. The property is actively used for livestock and/or farm purposes,

iit. Maximum platform size = 10 sq ft of platform surface per acre of pasture in use, or 30 sq ft per animal, with a
10-ft wide buffer around the outside of the platform,

iv. Platform surface shall be at least 1 ft above base flood elevation,

v. Slope of fill shall be no steeper than 1.5 horizontal to 1 vertical,

vi. Slope shall be constructed and/or fenced in a manner so as to prevent and avoid erosion.
Conditions of approval may require that if the fill is found to not meet criterion (5), the fill shall be removed or, where
reasonable and practical, appropriate mitigation measures shall be required of the property owner. Such measures shall be
verified by a certified engineer or hydrologist that the mitigation measures will not result in a net rise in floodwaters and

be in coordination with applicable state, federal and local agencies, including the Oregon Department of Fish and
Wildiife.

851-24-000596-PLNG: Light/Taylor
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Tillamook County Department of Community Development
1510-B Third Street. Tillamook, OR 97141 ) Tel: 503-842-3408  Fax: 503-842-1819

www.co.tillamoock.or.us

DEVELOPMENT PERMIT

OFFICE USE ONLY
RECEIV!

NOV 2 1 2024

Applicant [T (Check Box if Same as Property Owner)

Name: Kalli Light Phone; 360-803-7470 [

Address: 15903 Park Place Ct [HY:M ......

Clty:‘Oregc-:n City o State: OR Zip: 87045 CiApproved LlDented

Email; Kalli@relevantbuildings.com Recelved by:

Properiy Owner Receipt #:

Name: Robert Taylor Phone: 503-354-4836 Fees: | G/ —
Permit No:

Address: 22675 SW Vermillion Drive
City: Tualatin
Email: bob@materialcg.com

State: OR Zip: 97062 851- 24 (005 -PLNG

Description of Work: Proposing a new 6-unit multifamily structure with ground floor parking and

dwelling units above on secend floor.

Location: ;
site Address: Brooten Rd, Pacific City, OR 97135
Map Number: 45 10W 19 (A 1601
Township Range Section Tax Lot(s)

Complete all applicable fields: Flood Insurance Rate Map (FIRM) Panel Info
[Regulatory Floodway: l ;/I Estuary: Floodplain: m Tillamook County |Panel Number: 41057C /0855

ew dditionﬁeplacement RemodeiEPemolish: Effective Date: 09/28/18 |Property Flood Zone(s): AE
Dwelling: (6) 320 sq.t. dwelling units [Accessory Structure: Floodway: Qf) N |Project Flood Zone(s): AE
Culvert Diameter: Bridge Length: Stream/Waterbody Name: Nestucca River
Length: Width:
Fence Height: Retaining Wall Height: Elevation Data (NAVD 88)
Streambank Stabilization: Other: Base Flood Elevation: 18.4" | First Habitable Floor: F.F. 21.
Fill/Removal/Grading: CY |Vegetation Removal: CY| [|LowestFloor/Horizontal Member: F.F. 21.4' )

Enclosed Area:‘N\ﬁ\I; breakaway[ Flood Vent Area: N/A
Structure/Damage $: | 5 Year Construction S: Other Required Permits
Substanticl improvement/damage threshold 50% cost vs. value

Authorization
This permit application does not assure permit approval. The applicant and/or property owner shall be responsible for
obtaining any cg;har necessary federal, state, and local permits. The applicant verifies that the information submitted is
complete, accdrate, 37id fonsistent with other information submitted with this application.
o~
I / 13 / 1)

e
Property Own Té (Required) / Date

r/is/ze2y

Applicant S)‘ﬁ\aiure / Datk

| Development Permit Application Rev. 7/15/21




1510-B Third Street. Tillamook, OR 57141 |
www.co.tiffamook.or.us

DEVELOPMENT PERMIT

Applicant [ (Check Box if Some as Property Owner)
Name: Kalli Light Phone: 360-903-7470

Tillamook County Department of Community Development

Tel: 503-842-3408  Fox: 503-842-1819

OFFICE USE ONLY

Date Stamp

Address: 15903 Park Place Ci

City: Oregon Cily State: OR

Zip: 97045

Approved [Denied

Email; Kalli@relevantbuildings.com

Received by:

Property Owner

Name: Rotiért Taylor Phoiie: 503-354-4836

Receipt #:
‘Fees:

Address: 22675 SW Vermilllon Drive

Permit No:

City: Tualalin State: OR

Zip: 97062 ——

851- - -PLNG

Ermnail: bob@materialcg.com

Description of Work: Proposing a new S-upit multifamily struciure with ground floor parking and

dwelling tnits above on second floor.

Location: . )

site Address: Brooten Rd, Pacific City, OR 97135

Map Number; 48 10W ' 19 1601
TJownship Range Section Tax Lot{s}

Complete all applicable fields:

Flood insurance Rate Map (FIRM]} Panel info

Regulatory Floodway:l‘/ ! Estuary: Floodplain: |/

Tillamook County  [Panel Number: 41057C /0855

(few ddition] ~Replacement; Remodel{ Pemolish:

Effective Date: 09/28/18 (Property Flood Zone(s): AE

, Dwelling: (5) 320 sq.ft. dwslling unils jAccessory Structure: A) / A

Floodway: (¥Y) N [Project Flood Zone(s): AE

Culvert Diameter: f /4 Bridge Length: A/g
Lengih: ﬂ/ (Width: /

Stream/Waterbody Name: Nestucca River

Fence Height: Retaining Wall Height: N

Elevation Data {NAVD 88)

Streambank Stabilization: pfg- [Other:

Base Flood Elevation: 184 I First Habitable Floor: F.F. 21

Fill/Removal/Grading: gy CY [Vegetation Removal: g o

Lowest Floor/Horizontal Member: FR23:4 =1

Structure/Damage $: l 5 Year Construction $:

JRfA-Treakaway N
Enclosed Area: /- | Flood Vent Area: N/A

Other Required Permits

Substontiol improvement/damoge threshold 50% cost vs. value

Authorization

This permit application does not assure permit approval. The applicant and/for property owner shall be responsible for
obtaining any B,thaf neegssary federal, state, and local permits. The applicant verifies that the information submitted is
complete, agﬂ.:ra;ﬁ,' aq& onsistent with ather information submitted with this application.

s

/ /j //: 11/25/24
1A ) Date
11/25/24

Date

! Development Permit Application

Rev. 7/15/21
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Tz
FROM:
DATE:

RE:

rel-e-vant build-ing com-pa-ny
APPROPRIATE TO THE CURRENT TIME, PERIOD, OR CIRCUMSTANCES
relevantbuildings.com =

Melissa Jenck, Senior Planner, CFM, Tillamook County

Kalli Light, Applicant : %U W{Q |

April 239, 2025

re——r—

[

Response to Incomplete Letter for Floodplain Permit #851-24-000652-PLNG

Attached to this letter are the requested materials to complete the Floodplain Development Permit
review #851-24-000652-PLNG. Additional application materials include:

Completed Floodplain Development Permit application form
Site plan package, including:

o}

o, 0 O O

O

Tax Map

FEMA FIRM Map

Survey of Existing Conditions

SP-1.0 — Proposed Conditions Site Plan
SP-2.0 — Proposed Parking Plan

SP-3.0 — Proposed Utility Plan

Grading Plan is combined with SP-1.0 Proposed Conditions Site Plan. Pre- and post-construction
elevations to match as noted on the site plan.

Structural plans, including:

@)
@)
O
o]
o]

@]
@]

Engineered foundation plans

Preliminary structural engineering above BFE for reference

Architectural Plans

Floor plans

Elevation plans, which include location of BFE and freeboard in relation to proposed
structures

Breakaway garage walls (no flood vents proposed)

Proposed location of utilities

Elevation certificate for all 5 units prepared by Oregon Registered Professional Surveyor
Findings detailing compliance with Floodplain Development Criteria, contained in TCLUO Section
3.510(14)(b)

Floodway Encroachment No-Rise Certification Completed by an Oregon Registered Professional
Engineer

Please let me know if you have any questions as you review the application materials. Thank you always
for your patience and guidance on this project.

Sincerely,

Kalli Light
Relevant Buildings

360-903-7470

Kalli@relevantbuildings.com




[Incompleteness Letter - For Reference |

Tilamook County DEPARTMENT OF COMMUNITY DEVELOPMENT

BUILDING, PLANNING & ON-SITE SANITATION SECTIONS

1510 — B Third Street
Tillamook, Oregon 97141

www.tillamoockcounty.gov
503.842.3408

Land of Cheese, Trees and Ocean Breeze

December 23, 2024

TAYLOR, ARTHUR ROBERT
22675 SW VERMILLION DR
TUALATIN, OR 97062

KALLI LIGHT
15903 PARK PLACE CT
OREGON CITY, OR 57045

RE: Incomplete application for Floodplain Development Permit review 851-24-000652-PLNG

To Whom It May Concern:

In reviewing the above-listed Floodplain Development Permit application, we have determined the application to be
incomplete and identified the following as information required in order to deem your application complete or as information
requested to supplement your application and/or clarify your proposal:

Completed floodplain development permit, including square footage/dimensions of total building, fill volumes, etc.
Site plan:

o North arrow, property line boundaries, existing and proposed structure locations, location of existing and
proposed onsite sanitation system(s), location of any creeks or other waterways, locations of existing
trees/vegetation (indicate removal, if applicable), location and description of materials to be stored onsite
during and/or after development, location and quantity of fill, grade and excavation activities, location of
any restoration activities.

Grading Plan:

o Illustrate existing and proposed site elevations in plan and profile views, as necessary to describe activities.

= Must depict pre and post grade.

o Specify location and quantity of fill and excavation, source of fill materials & onsite disposal location(s).

Structural Plans

o Foundation plan/floor planfelevation(s).

»  Depict location of Base Flood Elevation (BFE) and freeboard upon elevation profiles. Include mean
sea level in relation to proposed structure(s).

»  Showing location and sizes of all flood openings, if required. Must depict location of flood openings
relative to finished grade.

= Depict location of all utilities, machinery/equipment and tanks to service the structure, including
propane tanks, electrical meters, outlets, etc.

o Depiction/information identifying flood resistant materials to be used.

Elevation Certificate (EC), as applicable.

o Pre-Construction Elevation Certificate signed by an Oregon Registered Professional Surveyor.

o EC must be generated for the proposed plans subimitted as part of the development praject. An EC that does
not match plans provided to this Department will not be accepted.

o Materials as required by the EC, such as engineered flood opening details, must be attached to the EC.



 Findings detailing compliance with Floodplain Development Criteria, contained in TCLUQO Section 3.510(14)(b),
attached.
¢ Floodway Encroachment No Rise Certification completed by an Oregon Registered Professional Engineer.
o Certification shall include hydrologic and hydraulic analyses that development shall not result in any
increase in flood levels.
o See FEMA Region X Guidance document on submission details for a “No-Rise” certification.
s Additional compliance requirements, such as a liability waiver may be required by Tillamook County for
submission.

Please read and complete the enclosed acknowledgement form and indicate whether or not you intend to provide more
information to complete the application or that you consider the application complete. Please return the form to Department
of Community Development by the date indicated on the form. An incomplete application cannot receive an extension of
time. If no response is received by the 181% day, from application submittal, this request will be deemed null and void.

Please provide all requested materials and information in a consolidated package, providing all updates at one time. This
will assist staff with review of completeness items.

If you have any questions regarding these issues, please email melissa.jenck @tillamookcounty.gov or call us at
503-842-3408 x 3412.

Respectfully,
Tillamook County Department of Community Development

¢l

Enclosed: Incomplete Application Response, FEMA FIRM, Invoice, Payment Instructions, Criteria, No-Rise
Analysis Requirements
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Legend

National Flood Hazard Layer FIRMette

123°57'55"W 45°12'37"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
Without Base Flood Elevation (BFE)
Zone A, V, A99
SPECIAL FLOOD With BFE or Depth Zene AE, AC, AH, VE, AR
HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone X

; « Future Conditions 1% Annual
\\ Chance Flood Hazard Zene X
1 Area with Reduced Flood Risk due to

OTHER AREAS OF > & Levee. See Notes. Zone X
FLOOD HAZARD |" Area with Flood Risk due to Levee Zone D

|

NO SCREEN Area of Minimal Flood Hazard zone x

I Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard Zone D
GENERAL | = =— == Channel, Culvert, or Storm Sewer
STRUCTURES (1111111 Levee, Dike, or Floodwall

20:2 (o Sections with 1% Annual Chance
—17.5 Water Surface Elevation

s — — — Coastal Transect
~ g3~ Base Flood Elevation Line (BFE)

Jurisdiction Boundary

----- — Coastal Transect Baseline

OTHER |= = Profile Baseline
FEATURES | Hydrographic Feature
| | Digital Data Available N
"] No Digital Data Available .
MAP PANELS| || unmapped
? The pin displayed on the map is an approximate

point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 2/2/2024 at 5:42 PM and does not

reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: hasemap imagery, flood zone labels,
| legend, scale bar, map creation date, community identifiers,

- — - FIRM panel number, and FIRM effective date. Map images for
e  eet 1 . 6 OOO unmapped and unmodernized areas cannot be used for

0 250 500 1,000 1,500 2,000 o regulatory purposes.
Basemap Imagery Source: USGS National Map 2023

123°57'18"W 45°12'12"N




EXISTING CONDITIONS MAP

LOCATED IN THE
S.W. 1/4 SECTION 19, T.45, R.I0W, WM.
CITY OF PACIFIC CITY, TILLAMOOK COUNTY, OREGON
REWVISED QCTOBER 15, 2024 SCALE 1"={0’

/ \ BLOCK 17
&7 SURVEY NOTES:

s // \ THE DATUM FOR THIS SURVEY IS BASED UPON A STATIC GPS COSERVATION OF LOCAL CONTROL POINTS, PROCESSED THROUGH OPUS,
,V // /s DATUM 1S NAVD B2
7

BASIS OF DEARINGS 15 SOUTH 170957 WEST, BETREEN CONTROL POINTS 20 AND 1. BASED DN STATIC GPS OBSERVATIONS, POST
PROLESSED THROUGH OPUS. BEARINGS ARE DASED ON OREGON STATE PLANE COORDINATE SYSTEM, NORTH ZONE, NADS3{(2011).

-‘-._?ENWI%OD NO WARRANTIES ARE MADE AS T WATTERS OF UNWRITTEN TILE, SUCH AS ADVERSE POSSESSION, ESTOPPEL, ACQUIESCENCE, ETC.
¥ R ' NG TIILE REPORT WAS SUPPLIED OR USED IN THE PREFARATION OF THIS MAP.

UTILITY NOTES:

/ THE UNDERGROUND UTLIES AS s;ronguw THIS MAP ARE SHOWN BASED ON A COMBINATION OF IWFORMATION, INCLUDING VISIBLE ABOVE

GROUND AVALABLE AS BUILT AND RS MAPPING FROM LOCAL JURISGICTIONS, AS WELL AS SURFACE MARKINGS BY ONE GALL
TICKET NUMBER 24034963 DATID APRHN, 24, 2024,

THE SURVEYOR FURTHER DOES NCT WARRANT THAT THE UNOERGROUND UNUTIES ARE N THE EXACT LOCATION INDICATED, ALTHOUGH HE
f' DOES CERTIFY THAT THEY' ARE LOCATED AS AGEURATELY AS POSSIGLE FROM INFORMATION AVAILABLE.

& THE SURVEYOR HAS MOT PHYSICALLY LOCATED THE UNDERGROUND UTILINES. SUBSURFACE AND ENVRONMENTAL CONGITONS WERE NOT
3 EONSIDERED: AS A PART OF THIS SURVEY, MO STATEMENT IS MADE CONCERNING THE EXISTENCE OF UNDERCROUMD OF DVERHEAD
P & ﬁms OFF FAGUIRES THAT NAY AFFECT TMHE USE OR DEVELOPWENT OF TMIS TRACT. THIS SURVEY DOES NOT CONSTIRATE A MILE SEARCH BY

INVERT ELEVATIONS AND PIFE SIZES SHOWM ARE APPROXIVATE ONLY, BASED ON FIELD OFSERVATIONS AS MWELL AS AVAILADLE AS=SURLT DATA  ALL
PIPE SIZES SHALL BE FIELD WERWIED BY IHE OHNER, ENGINEER. CONIRACTON, AND COVERMING AGENCY PRIOR TO ANY CONSTRUCTION ACTRATY.
SURVEYDRY DOES NOT WARRANT THE ACCURACY OF ANY FIPE SIZES SHOHM ON THIS SURVEY,

FEMA NOTE:

PER FEMA FLOOD INSURANCE RATE MAP NUMBER 41057C0B55F, WIH AN EFTECTIVE DATE OF SEPTEMBER 28, 2018, THE SUBECT
PROPERTY IS LOCATED IN 20NE AE ~ SPECIAL FLOOD HAZARD AREA. REGULATORY FLODDHAY.
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GENERAL NOTES - FOUNDATION,

DEUGNSIANGARD 2022 ORECOH STRUCTURAL SPECIALTY CODE [085C]

DESIGN CRIERIA

1. DESIGN GRAVITY LOADS, ULILESS HOTED DTHERWISE:
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2 WD CRIERA
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©. SERMIC DESIGN CATEGORY D
¢f. BAS|C SHSMIC FORCE RESISTING SYSTEM

1 DETAILED REMFORCED CONCREIEWALLS  R=2
T 1EMSION ONLY CROSS BRACES R=2

GELERAL

1. COUES REFERENCED INTHESE MOTES ARE THE VERSIONS MOST RECENILY ADGPIED BY THE PERWUTRING AUTHORITY.

2 VERIFT DIMEMBIONS AND CONDIIONS YllH THE ARCHITECTURAL DRAWINGS. RIELD VEFIFY DIZNEIQNS AND ELEVATIONS RELATIVE 10 THE EXSTING
STRUCTURE PRICK 7O FABRICATION OF MATERIALS.

A FORFEATURES OF CORSTRUCTION NOT FULLY SHOWN, PROVIDE THE SAME [YPE AND CHARACTER AS SHOWN FOR SIMILAR CONDITIONS, SUBECT 10 REVIEW
B THE STRUCTURAL ENGINEER OF RECORD.

4 APPLY, FLACE ERECT, OR RETALL ALL PRODUCTS AND MATERIALS IN ACCORDANGCE WITH WAL IUFACIURER'S BEIRUCTIONS,

& ADEQUATELY BRACE STRUCTURE AND ALLSTRUCTURAL COMPOMERS AGADNST VHND, LATERAL EARTH. AND SEISMIC FORCES UNTIL THE PERMARENT LAJERAL
FORCERESISTING SYSTEMS HAVE BEEN NSTALLED,

SHTE PREPARATION
1, REMOVE VEGETATION, RUBBISH, AND EXISTING FIEL WITHIN BULDING FCOTPRINT AND 50/ MINMUM BEYCND THE FOOITRINT. STRIPTOP 6° OF SCIL
JARAUM,

2 PRE-ROLL AREA WITHIN BUILDING FOOIPRIAT AND -0 MINIMUM BEVOND WITH A HEAWY VIERATORY RCLLER QR LOADED DUMP TRUCK. MAKE 3 PASTES
#AIMAUM OVER THE ENTIRE AREA.

3. REMOVE AREAS GF SOIL AS REGUIRED. THAT EXHIET EXCESSIVE WEAVING OR DEFLECTIONUNDER THE WEIGHT OF THE ROLUER OR DUMP TRUCK.
4, BACKFILL EXCAVAIEDR AREAS WITH SIRUCTURAL FILL A5 DESCRIBED BELOWY,

STRUCTURAL Al OR BACKAILL

1. STRUCTURAL BACKFILL MAATERIAL
0. SAND AHD GRAYEL MPURE O CRUSHED ROCK
b, WELL GRADED FROM COARSE 10 FIHE WRH LESS THAN 10% BY WIEIGHT ©F THE MINUS '4" FRACTION PASSH G THE HO. 200 SEVE.
¢, FREE OF ORGAMES, RUBBISH, GLAY BALLS OR ROCKS LARGER THAN 4"

2 PLACESTRUCIURAL FILL [N LOOSELIFTS, MAXIMUR OF 8 IN THICKNESS

3. COMPACT STRUCTURAL FILLTO A MU DERSIY OF 5% OF MAXIMUI DRY DENSITY, AS DEIERKINED B ASTM D 1557

4, VERIFY ADEQUACY OF SIRUCTURAL ALL COMPACYCN WITH RANC-OM FIELD DENSITY TESTS,

5. COMPACT THE STRUCTURAL FILL WITH § - 0" OF RETAINING OR BASEMENT SALLS WITH LIG HIW/EIG HT, RANDHELD EQUIFMENT. EXERCISE CARETC AVOID
DAMAGETO WALLS.

FOUNDANOHS

. FOUHDATION CRITERIA

0. ALLOWABLE SOIL BEARING FRESSURE 1.500 PsF
b. FROSI DEPTH 12HCHES
<. COETCIENT Of FRICION 030

2 PLACE FOOTINGS OH FIRM. UHDISTURSED MATIVE SON O SN SIRUCTURAL FILL [SEE "STRUCTURAL FILL" HOTES FOR ABDRIONAL INFORMATION]
3. LOCATE BOTIOH OF FORTINGS BELOW hMbUM FROST DEPTH UNLESS OTHERWISE NOTED.
4, PRIOR 1O PLACEMENT OF COMCREIE REMQYE ALL DSTURBED $CIL FROM FOOTING EXCAVATION.

CASINPLACE CONCREE
ALL CONCRETE WORK SHALL CONFORRS O AC1 305,

PREPARE MIES FOR EACHTIPE QF CONCREIE,

1. PROPORIIOHN MIXES BY EITHER LABORATORY TRIAL BATCH OR FIELD EXPERITHCE METHODS, USING MATERIALS 70 BEEMPLOYED QN THE WORK FOR EACH
CLASS OF CONCRETE REGUIRED AS SPECIFIED IN ACI 300,

2. CERTIED REPORTS SHALL BE FURMISHED FOR EACH PROPOSED MIX FOR EACH TYPE OF IXORK OF THIS SECTION.

3, CONTRACTOR SHALL SUBMIT COMCRETE U DESIEHS, ALONG WITHTES DATA FOR A MIFIMUM OF [30) BREAK TESIS, A MINIMUM OF [2] WEEKS PRIOR TO
PLACING CONCRETE.

ADMIXTURES:

1. AR ENTRARING AGE IN ACCORDANCE WITH ASTM C260 AHD WATER-REDUCHIG ADMUAURES CONFORMING 10 ASTM 474, USED NSTRICT ACCURDANCE
WATH THE MANUFACTURER'S RECOMMENDATIONS, MAY BE INCORPORATELH N COF CRETE DESIGN MIXES.

2 CONCRETE MIXES FOR EXTERIOR HORIZQMTAL SURFACES EXPOSED TO WEATHER SHALL HAVE ENTRAINED AIR BEPWEEH 5% - 7% BY YOLUME.
2 FLY ASHSHALL CONFORM 1O ASTM C618 AND SHALL BE LIMRED TO 152 MAXIMUM CEMENTTIOUS MATERIAL BY WEGHT,

USE PCRILAND CEMENT TVPE | OR & COMFORM WITH ASTRA © 150, SUPPLY FROM OHE {1] SQURCE.
AGGREGATES SHALL CONFORM WITH ASTM C 33 AND BE THOROUGHLY CLEANED AND WASHED PRIOR T USE.

(CONCRETE STRENGTHS SHALL BE VERIAIED BY STANDARD 28-DAY CLINDER 1E575 PER ASTRt €39, AND SHALL BE AS FOLLOWS:

1. FOOTINGS & SLABS: PC=4.[mP51AT2ﬂDAYS
2 WALLS! Fi = 400075/ AT 28DAYS

BAAXINUM SLURP FOR CONCRETE SHALL BE §" PLUS ORMINUS 17,

SAMLPLES FOR SIREHIGIH TE5TS OF EACH CLASS QF CONCRETE PLRCED EACH DAY SHALL BE TAREN NO LESS THAM ONCE PER DAY, OR MO LESS THAN ONCE PER
EACH [150] CUBIC YARDS OF CONCRETE OR NO LESS THAN GNGE PER EACH |5.000] SQUARE FEET OF SURFACE AREA FOR SLAES CR WALLS.

WG WATER SHALL BE ADDEC 10 THE CONCRETE OTHER THAN THAT REGUIRED BY THE MIK DESIGM APPROVED BY THE ENGINEER OF RECQRD.

[N AREAS WHERE 3GISTURE WLt BEDETRIMENTAL IO FLOOR COVERINGS OR EQUIEMENT INSIDE THE PROPOSED SIRUCTURE APFROFRIATE VAPOR BARRIER AND
DAMP-PRODFNG MEASURES SHOULD BE IMPLEMENIED. APPROPRIAIE DESIGN PROFESSIONALS SHOULD BE COMSULTED RECARDING VAPOR BARRIER AND DAMP
PROOFING SYSIEMS. VENVILATION, BUILDING MATERIAL SELECTION AND MOLD PREVENTION ISSUES, WHICH ARE OUISIDE HAYDEN ENGIHEERS AREA OF EXPERTRE.

CORCRETE REINFORCING SIEFL

RENFQRCING STEEL SHALL BE DEFORMED BARS CONFORMING 10 ASTH A£I S GRADE 40 UNLESS HOTED OTHERWEE.
REWFORCING STEFL TQ) BE WELDED SHALL CORFORK 10 ASTM 4208,
RENFORCING STEEL SHALL BE DETANLED M ACCORDANGCE WITH THE LATES! EDITROH OF THE ACL 315 "DETAILS ARD DETAILNG CONCREIE RENFORCEMENT",

FERFORCING STERL SHALL HAVE THE FOLLOWING PROTECHVE CLEARARMCES:
o, CONCRETE CAST AGAIST AND PERMARENTLY EXPOSED 10 EARTH:

i ALLRENFORCING SEES: ke
b. COMCRETE EXPOSED 10 EARTH AN WEATHER;
L WSBAR, W31 OR D31 WIRE AND SMALLER: 1%

UMLESS HOTED OTHERWISE ALL REWFQRCEMENT LAP SPICES SHALL BE AS FOLLOWS:

BARSUE SPLICE [FC<=3500Ps! SPUCE [FE »4000FS)
LE] Hi 5
[£] a o2
[+ o a

THESE LENGTHS APFLY DMLY TO UNCOATED REMFGRCIMG STEEL WITH NORMAL WEIGHT CONCRETE, CLEAR SPACRHG BETWEEN BARS NOT LESS THAN [2}
BAR DIAMEIGS AND CLEAR COVER HQT LESS THAM [1] BAR DIAMETER. FORLIGHTWEIGHT CONCREIE CR REDUCED SPACING/COVER. MULIIFLY
LENGTHS BY 1.3,

o, FORTOP BARS (BARS WITH MORE THAM |Z° OF FRESH CONCRETE CASI BELOW THE BARS) MULTPLY LENGTHS 87 1.3

n

COHCRETE ACCESSORIES

HEADED STUDS:

I, ASTMFI554, GRADE 36
2. HELSON HEADED WELD STUDS SHALL BE AUVTDMATICALLY WELDED WITH THE MANUFACTURER 5TAL DARD EQUIPHENT I SIRICT ACCORDANCE WiTH THEIR
RECCMMENDATIONS.

BLASCINRY BREARAWIAY WAL

CORCRETE MASQNRY COHSIRUCTION

1. HOLLOW CONCRETE MASCNRY UMIS: TYPE L MEDRI WEIGHT, 2 000 FSI MIMIMUM O HET SECTION 2 CELL UrSTS, CONFQRM WIH ASIM C 70,
2 28 DAY COMPRESSIVE STRENGIH. FM OF 2000 S MDLAUM.

FACING (VENEER] BRICK UNIS: 2500 P3| UNIS. CONFORM ViITH ASIM € 62 C 216 ANDC 652

SIRUCTURAL MASCNRY MCRIAR:
1. IYPE"N", CONFROM TO ASTM C 270
REFERENCE CODE TMS £02-16 BULDING CODE REQUIREMENTS FOR MASCNRY STRUCIURES

SIRUCTURAL STER

DESIGH FARRICATION, AND ERECTION SHALL BE M ACCCROANCE WITH THE "AISC SPECICATIGN FOR THE DESIGN. FABRICATION, AND ERECTION QF SIRUCTURAL
SIEELFOR BLILDINGS."

STRUCTURAL STEEL SHALL BE AS FOLLOWS, UNLESS HOTED QTHERWISE:
1. HOLLOW STRUCIURALSECTIRG (HSS)  ASTMA ASDO. GRADER IF‘—’46 K5

2 WIDE FLANGE SHAPES: ASTIA APF2 GRADE 50
3. CHANNELS, PLAICS, ANGLES: ASTHA A
4, BOLTS: ASTM A3ZS
5. MUSCELLANEQUS SIEA: ASIAL

ALL EXTERICR EXPOSED STEEL TO BE HOT DEPED GALYAMIED OR POVDER COATED UNLESS NOTED QTHERWISE.
ALLFABRICATED STEEL TQ BE HOT-DIPPED GALYANEED OR STAINLESS STEEL.

ALL STEEL 10 BE SHOP COATED.

WS

AL WELDED CONMECTIOMS ARE 16 BE PERFORMED IN ACCORDANCE YilTH THE LATEST VERSION OF AWS D). 3 SPECIFICATICNS FOR WELCING SHEET STEEL N
SIRUCTURES. SEE AWS D1%.0WELLING INC COATED STEEL AND ANSI STANDARD 2491 ECR It FORMATION REGARDENG SAFE WELDING PROCEDURES.

WELOHNG ELECTRODES SHALL BE E20XC

RINIMUR WELD THROAT THICKNESS MUST MATCH OR EXCEED THE BASE STEEL THICKNESS OF THE THINHEST CONNECTED PART. UNLESS NOIED CHERWISE ON
DRAWINGS.

(NWELDSNG, THE JING COAING O SIEEL FRAMING WL BE BURNED AIVAY; THEREFORE A JING FICH PAINI MUST BE APPLIED 10 THE WELD AREA 1O PROVIDE
ADECRJATE CORROSION RESKTANCE.

ALL WADS PERFORMED SHALL CONFORM 70 THE AWS SIANDARDS FOR ARC AND GAS WELDING [NBLILDIHNG CONSTRUCTION AND SHALL BE 3716 MIMIUEA
UNLESS NOTED CTHERWISE,

FREQUALIFIED WELDANG FROCEDURES ARE 10 BE UISED, UNLESS AWS GUALIRICATKIHI5 SUBMITED [0 THE ARCHRECIENGINEER PRIOR TQ FAERICATION.
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i o 16w 24
1
‘ 1
faliuoriin ! T I @ -----------------
” ﬁ'{ .E'MC\NG"I l(.zw{.
S
@'/If Al I ik 'l' £ SRR i
: 370 SONOTULE !
T PER DETAIL it
1 1/AND, S o
: | I
= | 1
[ &
& Cry § 8
BREAKAWAY = ¥
WALL TP, —=
I

4 £ CONC. SLAB WY 4.8 24" 0JC EA WAY
CEMTERED IN SLAB OVER £ CRUSHED /
COMPACIED RLL TYP. (5] UNRS

24' @ SONOTUBES PER
DETAIL 1/FND-2. TiP,
1] PER UNI LD,

— 24"WIEX 12" DEEP
FROTING BELOW STAIR

l ¥ sl

24" WIDEX 1Z DEEP

FIG. REACTION SCHEDULE (ASD]

13930 LBSDOVIN| 3300 LBSLP

2800 L8SDOYIN | $430 1BSUP

hUN—'O

14090 LBSEOWH | 6570 LBSUP

23.400 LBSDOWN | 6590 LBSUP

FOOTING BELOW SIAIR
/ 1\ FOUNDATION & UPPER FLOOR FRAMING PLAN
W 24251 - NESTUCCA RIVER FOUHGATION.O1 — SHEETS.DWG SCALE X" =107
FODING SCHEDULE
[ RENFORCING REMMARKS
@] T B} A5 EA, WAT
20 THICK TOP & BOTT.
[FETET 115] WS EA. ViAY
20 THICK. TOF &30,
| sTreT 113) 5 EA, VAT
20 THICK. TOF & BOTI.
@ s 6] RS EA. WAY
20 THICK TOP & BOTT,
o e 116) 5 EACHWAY
20 THCK 10P &OTT.

Y

ND-#/ HIGH

24'WIDEX 1
DEEP FODIING
BELOW STAR W/
28 9 SONCTUBE
CENTERED BELOW
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o EMBED LA 10415
SILAR CONDIION: o R 6 HAED
4,32 DI, SONOTUBE W {13] 45 VERSS. )
T o =
A : A
{2) 14 DOVELS INTOS ¢ [2) #4 BOWELS INTD ]
SCHGTUBEWISIND. ™ oorpian oy SONOTUBE Wy STup, O o AL FER
16" HOQK AF END o 107HOOK ATEND 2 HE95 MAX,
CONC. SLAB, PERFLAN \ He 95 MAK COMNC, SLAB. PER PLAN Fr 11— aoousspassto
AND THICKENED SLAB " 5l AND FHICKENED SLAR ) MATCH VERTS. 70 BOTT,
EDGE PER DEAN 10/FND-3 2T LAP 19] H3TIES @ 1) EDGE PER DELAIL I0/FND-3 2ULap OF SONOTUAE.
_\ .{L\—,}f do,'c ATTOR 1 P re—1 : — 18 NS VERTS,
\ 4 - A
: T £ MAK. EMBED PLJ5a17% 18
Hill; GRALE. W (&) 525 8" EVBED FITES
- i M esoic
. e HAIME ji?_ WoHR
s : Suson - 5 TP,
— H3TE €12 0/C . i
24, DA e LTI = =
OR . T W X
A M L g -
10 BEDROCK . . /= FCRTe
. N 2 v, ( )
— 54 TYP |- SONOTLEE, 3TES
. FER 1/FND-3 . BEOKC
NATVE R K REWF. PER 0 SiL COND. ' o o
SUISOL, -1 ; A_ FLAN
. VECLR
- — A & — 5 .
) /¢ - PER e
. FLAN .
PR . h [16) #5 VERTS.
L PERPLAN L L P L e SIM. COND.
1 1 1 g
7/ 17\ TYPICAL FOOTING SECTION 7 2\ FOOTING SECTION
W 1 ~ HESIXEA RIVER FOUNDATIOR) — SREETSITG SCALE=I W 4161 - NESTUCCA FvER FOLHEATOR.! — SEETSOTG SCALF=10"

CONTAINER

CONTAINER

HOTES;
1. X-BRACE 1O BE RISTALLED ATTCP AND:

ATCAPPL

-

PLAK SR 0T
150 KS))

7

PLAASIC-E
136 K51

N
V

] |
15§ COLUMHN, T . ! ]
q § [ 4@ 0ks RO
PERPLAN ~—=t ! XHRACING _ @
[ 4 (TENSICH BRACE Q
sgnocoary ) | OHY) / -
TEETTT T T I
| | GUISIDE FACE OF HsS 7—‘?| i
_4‘_4/_‘_ p 5 EIGEDIANCE IO q !
i MATCH UP IWTH OUTSIOE L1
NOTE: FACEOF CONCRETE WALL - -
’x-mcno BEISTALLED ATTOP AND 4-4' ABOVECONG. SLA | FER DETAR 5/FD-3 C
/ 3™\ DETAIL - X-BRACING CONNECTION
W 24251 — NESTUCCA RIVER FOUNDATION.D] — SHEETSOWS SCALE 1'=10"

HOTES:

REINFORCING STEEL TO BE WELDED SHALL

EXFIRES: 05R0/25
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” | | | | | 4:6° ABOVE CONC. SLAB [T/FND-3. CONFORMICASTM A706, IYP. CONTANER
I 2 REWFORCING STEEL 10 BE WELOED
u P A A R T A SHALL CONFORM 0 ASTMAPSH, TYF.
e 1L T
2] #5220 @ £ O/C _[
" s Ll (A COUNLEAUCKLE S J FORLCIEE i e —
: 0O LK USEPLSXIX I/ L) CONCRETE WALl ——mi |/~ MOUNTRG CONNECTION
N ¥ BAZETEO/C FACESF T 4 KNUCKLE _\SO =
e ey ity _ _ vi 13 #3TIS T T Py P e
' e /_ ONERHIEWAL CONCRETE % F—f—v gIEoic T B
‘ I y BEAM WALL ——nd T ATTOP T PER PLAR
) ‘ o PER PLAN - : o I " %
- | = LOWEST HORY, PLiner 0 # MOUNTING 5 3 #3TES |
MEREER d ‘ " — TP
! } PLA R 3R D67 13451 oL AATE e FHUCKLE 4 @10 e D P4 ]
- 230 HD.G. THRULAGLIS HBRACING 8 CONM, — Wk » Z z 5 o BELOW KOTCH P 1 )52 NIS R
( I 7 PER3{FHD-3 =3 _ @ — L Al 1= b T
! ! \_ - ¢ S = war | TN, ¥
' b PL'. ROD & CONNECTION, 5 EDGEDTANCE O 7] ° ] 7 a
. MAICHUP WiiH — EMBED L. &
| i PER YFHD-3 7 - P
. BAERCORHEE EMBED FLJi3 63 08" % OUTSIDEFACE OF S EMBED PL, =t %
| I {BFES [SOKSI WY 4] #3 BARS CONC. Wall, PER DETAL 3/FND.3 (3) #3T1ES ¢ -
| | T f PER PLAN £ SINGLE DOUBLE @40/ ~ -
- — puitlizy -l L 2
¥ XARACETO BE INSTALLED AT TOP e ®— @ v
AND 46 ABOVECONC. 5LA8 -
{3/PNDISWY
¢4\ DETAIL - X-BRACING CONNECTION /75 DETAIL - X-BRACING/CONC., WALL CONNECTION /~6\ DETAIL - CONC. WALL / BEAM CONN.
W 24281 - NESTUCCA RIVER FOUNDATION.0I - SHEETS.ONG SCALE: 1= W 24281 — HESTUCCA RIVER FOUNDATION.OI - SHEETS.OWG SCALE: 12| W 24281 - NESTUCCA RIVER FOUNDATION.OY ~ SHEETS.OWS SCALE: =14
HOTES;
1. -ERACE T BE INSTALLED AT TOP AHD 4-6° ABOVE CONG, SLAB [7/FHD-3),
2. REINFORCING STEELTO BE WELDED SHALL CONFORMTO ASTM A705. TYP.
TT YT~ concma
L peeian
[ 4
EMBED PL. PER nH -T . I 1] 1]
' non 5 EDGE DBIANCE O o Vo
SIFND3 ” 1. i et et 1o CONTARER : I bl
It uo QUISDE FACE DFHES I:MH WALLTO BE LOCATED WHERESHOWN ON FLAN ] HES PER B/FND-3
o i PER DETALL ¥/AHD-3 i /‘
A :: il AR Y commaser ——— CONTAINER 80T,
2= r wly UHGROUTED & CMI ROCK FROVIDE ] CHARNEL
4 TR - e=—r o a .- . Y@k £ EVBED BOTT, CHANNEL
. 2 o (e[ EY I el BREAKAVIAY WALL USPIGIYPE | f T WEBERM,
P, ROD 4 Ry A ¥ I N HORTAR " BEMOVE EVERT dn S NOICHBLOCKAS  prppian
COMIECTION. N o e I | /Q /\O MODTIAL A e XBRACHG WHERE #3705, —1 A p
PER 5/FND-3 S i L : P PP RO A5 FLOCD DFEREVG CoEuRs IHSTALLATION 4
N I N [T FecEck [=) I - cEAM, 1 1GIAL OPEREGS PER ! CONC. 5LAB, "‘“;}ﬁ"?é SOUD GROUT 0UD GROWT
A Il It e LT AL H e PERPLAN sl —-([ ]| PR ooeiRs topcLonly  1OF CELOME PAGVIDE a4
ol il WAL HSS 6337, COMT ¥ < == ENBED SHOOTHBARS
it 5o O o IALT: NO RS, 1012 ; X-SRACHG WHERE sazor
u- HREL LOAD TESTED | I e | 4, CMUWALL PER OCCURS ke CMUYALL PR
b ( ) WITHOUT S5 NN, k 104FHD-3 s 10/7HD-3
- —- Vi
w / [T ‘,
{2/ k4 CONL. 'l‘_’l
£ 7™\ DETAIL - X-BRACING/CONC, WALL CONN. /8™ PERIMETER REINF. /79 CONTAINER / BEAM CONN. 7107\ FOOTING SECTION /T BREAKWAY WALL TOP CONN,
(ND.}] 24261 — NESTUOTA RIER FOUNDATION.O! — SHEETS.OWG SCALE: 110" W 3420 - NeToCA BAES SCALE: I"210" W 26281« HESTUCCA RIVER FOUNDATIONO1 — SHEETS.DWG cop e ayngy W 24291 ~ MESTUOCA RVER FOUNDATIGH.01 — SHLETSONG SCALEM =10 W 24281 — NESTUOCA RIVER FOUNDATION.G! — SHEETS.DWG SCALE =1
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STRINGER & CONNECTICN,
PER SEPARATE PERMIT \/
’:/
13] 45 BARS LONGITUDINAL L
‘ . 7
R & EoTo PR AN CETe] /I
A R ) N S = =
=] 1T I ==
g =] ==
= L . . Ly
3 R[S * 4 Mr
PERPLAH
SCNOIOBE AS SHOWN
PER PLAN AND DETAIL

2f/FHD-4 AND 3fFHD-4 ™~

[2) #4 DOWELS INTO
SONOTUBEW/STND., o e e e o
10" HOOR ATEND

SIAIR AND CONNECTIONS
PER SEPARATE PERMIT SET

——————————————— STAIR FOOTING PER PLAN
L~

AND DETAL 1{FND-4

IR

HATIVE
SISO

* f— sonotuee.

STAR AND CONNECTIONS
PER SEPARATEPERMITSE ———_} | "L __ |
-___——_
CONCRETEWALL PER i SO
AN SLAR PER /D3 STAR FOCTING PER PLAN
HOT SHOWN FOR CLARTY b, N 1
ol sHO! ( 10740 T 7 AND ETAIL 1/FND-4
(L 1 -
P F AN

: S 2] #4 DOWELS INID

MATVE NI &
sUsolL

FCIRTYP.

L SONOTUEE.

SOMOTUBE W/ STND.
10" HODK AT END

N FER 1/7HD-3 P— PER 1/FND-3
L 4{ 4. 3 . (f
17\ STRINGER FOOTING 72>\ FOOTING SECTION 773\ FOOTING SECTION
W 24264 ~ NESTUCCA RIVER FOUNDATION.O1 — SHEETSDWGrp b |21 W 34781 — KESTUCCA RVER FOUNDATIOR M. — SHEETS.ONG SCALER=IS W 24141 - NESTINGA, RIVER, FOUNDATCH.01 — SHEETS 07 SCALEA =1
J | | P’” .)|/— CONTAINER
G !
CONT. BEAM CONIAINER o
e \,
! ! !! ! ! L3A R3S n 0M6"
Lo WEBEAMS, €. 5IDE OF WEB WY 2]
R PER PLAN ¥0 THRU-BOUTS. TYP,
STRINGER & CONHECTION. A _\
wl” j | FER SEPARATE PERMIT !
PLJ" WEB STFFEHER \ |
EACH SIDE. CEMIERED 1 i
ABOVE POST i 1 50 MAX. PL REQ THICKNESS a4 4 0
i

HOTE:
ADD'LINFORMATICH NOTSHOWM, PER 4fFND

747\ SECTION

SHIM B 24°QfC

BEAM PER PLAN

775\ SECTION

W 2428% - NESTUCCA RIVER FOUNDATION.C! — SHEETS.ONG

SCALE:)"=1"0"

W 24261 ~ NESTUCCA RWER FOURDATION.0 -+ SHEETSDNG groife %)

" [/ TiP.

6"\ BEAM / BEAM CONN.

W 24251 ~ NESTUCCA RIVER FOUNDATION.01 — SHEETS.DWGz b "a1oq
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GEMERAL NOTES » CONTAINER:
DISIGNSTANDARD 7072 OREGOMSIRUCTURAL SPECIALTY CODE {D85C)
'DESIGH CRITERA

1. DESKSH GRAVTTY LOADS. UNLESS HOTED OTHERWISE
a, LOCR UIVELOADS

L RESIDENTIAL LIVING SPACE ADPSF
1, STAIRS AND EXTS 00 PSF
b. ROOFLIVE LOADS
L COMSTRUCTIONLIVE LOAD 20PsF
€. ROOF SNOWI LOAD CRITERIA
L FLAI RQQF SNOW LOAD 25FsF
B SOLAR PANEL ALLOWANCE SPSF
2 VIND CRTERIA
a. STANDARD 2022080
b. WINDSPEED 120MPH
&. DPOSURE c
d. RTERRAL PRESSURE COEFFICIENT +-0018
3 SEIMIC CRIERA
a. SME CLASS ]
b S08 1.024
€. SESMIC DESIGN CATEGORY o

. BASIC SEBMIC FORCE RESISTING SYSTEM
b LIGHI-FRAJME WALLS OF ALL QIHER MATERIALS R=.

GEMERAL

1. CQDES REFERENCED I THESE HOTES ARE 1HE VERSIONS MOST RECENTLY ADOP{ED BY THE PERMITTING AUTHORITY.

VERIFY DIMENSIONS AND CONDATIORS WITH THE ARCHITECTURAL DRAWINGS. RELD WERIFY DIMERSICNS AR ELEVATIONS RELATIVE TO THE EXSING
STRICTIRE PRIOR TOQ FABRICATIOH OF MATERIALS.

FOR FEATURES OF CONSTRUCTION NOT RILLY SHOWH, PRQVIDE THE SAME TYPE AND: CHARACTER AS SHOWN FOR SIMRAR CONDIMIOHS, SUBJECH 1O
REVIEW BY THE STRUCTURAL ENGHEER OF RECORD.

APPLY. PLACE. ERECT. OR ISTALL ALL PRODUCTS AD MATERIALS I ACCGRDANCE WITH MAHUFACTURER S INGTRUCTIDHS,

ADEQUATELY BRACE STRUCTURE AND ALL STRUCTURAL COMPONENTS AGAINST WIND, LATERAL EARTH. AMD SEEMIC FORCES UNTIL THE PERIMANENT
LAIERAL FORCE-RESISTING SYSTEMS HAVE BEEN INSTALLED.

L

e

[LES

EROPRIEIARTY INFORMATION

1. ALL BRAWINGS, CALCULATIONS. MQTES, DESIGN CONCEPIS. CONNECTION DELAILS, DIMENSIONS, IAEARS AND METHODS OF CONSIRUCTION AND HEREIN
CONTAINED DATA IS CONSIDERED PROPRIETARY [N NATURE AND MAY NOT RE DISIRIBUTED. COPIED. REPRODUCED. SHARED, OR DSCLOSED OTHERWISE
UrLESS WRITTEN PERMISSION B GRANIED BY REEVANT BUILDRIG COMPANY,

2. THSIMELLECIDAL PROPERTY 15 SOLELY OV/HED BY RELEVANT BUILDING COMPANY. ALLDEAS CONTAINED HEREIM ARE PROFRIETARY IFORMATION,

3. USE OF THESE DOCUMENTS 15 3UBJECT TO THE 1ERMS AND CONDITIONS OF A PROPRIEIARY [NFORMATION AGREEMENT. UNAUTHORUED DASCLOSURE MILL
HOT BE TOLERATED AND WL LEAD TO LEGAL REMED'Y AS PRESCRIBED 8Y LOCAL STATT AMD FEDERAL LAW,

4, DO NOT COPT OR DUPLICATE ANY BFCRMATION ASSCCIATED WITH THS PROJECT WIHOUT SPECIRC WRITIEN AUTHORILATION BY RELEVART BUILDING €O,

STRUCTURAL STEEL

DESIGH, FABRICATION. AMD ERECTIGN SHALL BE IN ACCORDANCE WITHTHE "AISC SPECIFICATION FOR THE DESKSH FABRICATION, AND ERECTION OF
STRUCTURAL STEEL FOR BURDINGS."

HIRUCTURAL STEEL FHALL DE AS FOLLQWS, UNLESS NOIED OTHERWISE:
1. HOLLOW SIRUCTURAL SECTIONS HSS:  ASTM ASDQ, GRADE B [Fysde k51

2. VWIDE FLAHGE SHAPES: ASIM AP92 GRADE 50

3. CHARMELS. PLATES, ANGLES: ASIM A34

4 PPES; ASIM AS3 GRADE B lF.'!JS K
5. BOUIS: ASIM A3ZSH

& ANCHORBOATS: ASTM F1554 GRADE 26

7. MBCELLANEQUS STEEL: ASIM AJ6

8. STEEL COMPOHENTS OF THE COHTAINER SHALL BE AS FOLLOWS, UNLESS HOTED OTHERWISE:
Q. FRONT BN ASSEMBLY:

L FRONTCORNER POST CORIENA

I FROMISIL CORIENA

. FROTIT PANEL CORTEN A

fv. FROMT RALL CORENA

b. BASE ASSEMELY:

L BOTIOM SIDERAL CORTENA

§. CROSSMEMEER GORIENA

L FGRK POCKET ASSEMSLY CORTENA

v, FLOGR CENTERRAIL CORTENA

v. FLOOR SUPPORT ANGLE CORIENA

vl COVERPLATE CORIENA.

<, REAREND ASSEMBLY:

1 REAR CORMER POST {OUTER) CORIENA

T REAR GORMER POST {INNER] SMSTA

Ti REAR HEADER CAP CCRIEMA

I, DOOR HEADER LOWER CORTENA

¥ DOORSAL CORTENA

1 DOCR PANEL FRAME CORTENA

vLDOOR HINGE 525C. ELECIRD LING PLAIED
o, SIDEWALL ASSEMELY:

L SIDE PANEL CORIENA

. TOPSIDERAR CORIENA

1L LASHING BAR, LASHNG RING 5341, ELECIRG UHE PLAIED
Fr. VENILATOR ABS.

e. ROOR

L ROOFCORNER GUSSER CORTENA

I ROOTPANEL CORIENA

I. FLOOR:

I FLOOR BOARD APTONG/HARDWOOD PLYWODD

AlL EXPOSEDSIEEL BELOW FINISH GRAGE T BE COAED WITH ASPHALLC PAINT PRICR TO BACKRLUMNG.

ALL EXTERKIR EXPOSED STEEL TO BE HOT DAPPED GALMANLED OR POWDER COATED UNLESS NOTED OTHERINISE,
ALL FABRICATED STEEL TO' BE HO!-DIPPED GALVAMIED DR STARMLESS STEEL

ALLSTEELTO BE SHOP COATED.

ALLWELDED COMWECTIQHS ARETO BE PERFORMED IN ACCORDAMNCE WITH THE LAILST VERSION OF S D13 SPECTICAYONS FOR WELDING SHEE] STEELIN
STRUCTURES, SEE AVAS DI9.GWELDING UINC COATED STEEL AND ARSI STANDARD 247. 1 FOR INFORMATION REGARDING SAFE WELDING PROCEDURES.

WELDHING ELECTRODES SHALL BE EFOIOL

MINMURA WELD THROAT THICKNESS MUST MATCH OR EXCEED THE BASE STEE!, THCKNESS OF THE THINNEST CONNECTED PART, UNLESS WOTED OTHERWISE CH
DRAWINGS.

BUWELDING. THE TINC COAIING G STEEL FRAMING WILL BE BURKIED AWAT; THEREFQRE A ZINC RICH PAINT MUST BE APPUED TO THE WELD AREA 10 FROVIDE
ADEQUATE CORRDSION RESIEIANCE.

ALLWELDS PERFORMED SHALL CONFORM 10 THE AWS STANDARDS FOR ARC AND GAS WHLDING I BULDING CONSIRUCTION AND SHAIL BE 3147 MINIAUM
UHLESS NOTED OTHERWISE.

PREGUALIRED WELDHNG PROCEDURES ARE 10 BE USED, UNLESS AWS QUALFICATION IS SUBMITED 70 THE ARCHITECIT/ENGINEER PRIOR TQ FABRICATION,
RAMING |UMBER

SAWN LURABER DESIGH! (5 BASED QN THE LATEST ECATION OF THE MAT|OHAL DESIGN SPECIICATION.

SAWN LUMBER SHALL CONFORM. O WEST COAST LUMBER RESPECTION BUREA OR WESTERN WOCD PRODUSTS ASSOCIATION GRADING RULES.

LUMBER SFECIES & GRADES 10 BE COUCLAS AR MO, 2 OR BETIER [HEM-FR 140, 2 CR BETTER FOR PRESSURE TREATED) UNLESS NOTED QTHERWISE,

AL LUMBER 1 PERMANENT CONTACT WITH CONCRETE OR EXPOSED TO WEATHER SHALL BE PRESSURE TREAIEDY UNLESS AN APPROVED BARRIER K FROVIDED.

ALL HANGERS, MAILES, AND FASTEMERS IN COMTACT WITH PRESSURE TREATED LUMBER OR EXPOSED 10 OPEN AIR SHALL BE HOT DIPPED GALYAMIED OR STAINLESS
STEFL

MLAKMUM MOISTURE CONTENT;

1. HORIZONTAL MEMBERS [TOP AND BOTICM PLATES) SHALL BE RN DRIED (KT WITH A MAXMUM MORIURE CONTENT 155
2. WERTICAL MEMBTRS WITH A MAXIMUM MOISTURE CONTENT OF 19%

PROVIDE SOLID BLOCKING [SAME DEPTH OF MEMBER] AT ALL POINTS OF BEARING [MAMIMUM SPACING OF §.47 ©.C.) AT JOISTS WITH A 5:1 OR GREATER
DEPTHTO-THCKNESS RATID OR WHERE 1 EDGE OF JOBT I NOT ATTACHED TO SHEATHING, WALLBOARD: BRACIIG, E1C.

PROVIDE DODBLE JOISTS UNDER ALL PARALLEL PARTIICIMS. UNLESS NCTED OTHERWISE,

PROVIDE BLOCKING BETWEEH SIUDS (O OTHER MEAMS CF BRACING] AT WOUD BEARING WALLS TO PREVENT STUD BUCKLING PRIOR 10 INSTALLATION OF
GYPSUM WALLBOARD.

FLMICOD SHEATHING

PLYHCOD PARELS SHALL CONFORM 10 THE REGUIREMENTS OF “U.S. FRODUCT STAMDARD FS | FOR COMSTRUCHION AxD | IDUSIRIAL PLYWQQG™ DR APA
PRP-108 PERFORMANCE STAHDARDS.

WHERE 1/Z" OR 34" SHEATHENG S SPECIFIED, THE THICKNESS SHALL BE 15/32° MINIMUM AND 2332" MBAUM RESPCTIVELY,

URLESS NOTED CTHERWISE RDDF AND FLOOR SHEATHING PANELS SHALL BE APA RATED SHEATHING, EXPOSURE 1. OF THE THICKIESS AND SPAN RATIHG SHOWH
G0 THE DRAVNGS.

UNLESS NOTED GTHERWHSE 'WALL SHEATHING PANELS SHALL BE APA RATED SHEATHENG, EXPOSURE ), WTH A SPARRATING OF 24/0 OR BETTER.
PLYWOOD INSIALLATION SHALL BE IN CONFRRIMANCE WItH APA REC OMMENDATIONS.

ALLOW 178 SPACING Al PANEL ENDS ALD EDGES. UMLESS OTHERWISE REC DMPMENDED BY THE PANEL tAAHUFACTURER,

ROCF AND ALOOR SHEATHING SHALL BE INSTALLED WITH FACE GRAIN PERRENDICULAR 10 SUPRORIS, EXCERT AS INDICATED OH THE DRAVINGS,

SUBSTIUTION CF ORIENIED STRAND EQARD [O58] FOR FLYWOCD IS ACCEPTABLE F THE OSE:

1. CONFORK Y(TH APA PERFORMANCE STAMDARDS FOR WOOD BASED SIRUCTURAL PANELS PRP-105 AND UNITED STATES FRODUCT STANDARD S 292
2. GMANUFACTURED W{TH EXTERICR GLUE.

3. HAS A LOADISPAI RATIAG INDEX EQUAL 10 PLYWOOD SHEATHIIG SPECIRED ONTHE DRANINGS,

4, BEARSTHE APA TRADEMARK,

PROVIDE PRESSURE-TREATED FLYWCOD WHERE BDICAIED DN DRAWINGS. CONFORM 10 AWPA STANDARD C-8. MARK SHEETS WTH AYIPB.
PROTECT RCOR AND ROOF SHEATHIMG FROM EXIREME WET COMDITIONS,

ALLFLOOR SHEATHIHG SHALL BE GIUED 10 THE SUPPORTIHG MEMBERS,

GLUE LAMIMATED MEMBERS

GLUEE LAMRSATED MEMBERS SHALL BE FABRICARED IN COMFORMANCE WITH LS. PROTHICT STAMDARD P5 54, "STRUCTURAL GLUED LAMINATED TIMBER" AND
AMERICAN INSTIVIE OF UIMBER COHSIRUCTIONS. ATC 117,

EACH MEMBER SHALL BEAR AN AITC O APA-EWS IDENTIFICATION SMARK AND BE ACCOMPAMED bY A CERTINCAIE OF CONFORMANCE.
ONE COAT GF END SEALTR SHALL BE APPUED IMMEDIATELY AFTER TRIKMEAG [N ETHER SHOP OR FIELD.

GLUED LAMINAIED BEAMS SHALL 2E VISUALLY GRADED WESTERN SPECIES RDUSTRIAL GRADE, AND OF THE STREHGTH DICAIED:

1. SMPLESPAN: 2dF-Vd
2 CONIIUOUS OR CANILEVERED SPASS: 24F-VE

FROVIOE STANDARD 3500 FOOI RADHIS CAMBER, UNLESS NOIED OFHERWWISE CM DRAWINGS.
ERECT MEMBERS ACCORDING 10 AITC SPECIFICANGNS.
CONPECTIONS AND FASTENERS

FRARING ACCESSORIES AND SIRUCIURAL FASTENERS SHALL BE THE SILE AD TYPE SHOWH ON THE DRAWINGS AND MANUFACTURED BY SBAPSON SIRONG-IE
COMPANT CR AN ENGINEER APPROVED EQUAL,

SNLL PLATE ANCHOR BOUS: ASTMFIS64 GRADT 34 & 487 QIC MAX UMD,
HAHGERS HOT SHOWN SHALL BE SIMPSON HU' OF THE SIZE RECOMMENDED FOR MEMBER,

ALLHARDWARE, ANCHOR BOLTS, AHD FASIENERS IN CONTACT WITH PRESSURE TREATED LUMBER SHALL BE SIMPSON {-4AAX, HOLDEPED GALVARIED, OR
STARESS STEEL UMD,

FRAWING COMNECTORS SHALL HAVE ALL THE NAIL HOLES FILLED AS SPECIFIED BY THE CONMECTOR MANUFACTIRER UHLESS MOTED OTHERWISE.

ALLMAILS SHOYIN OM THE DRAVINGS SHALL BE COMMON HALS UHLESS MOTED GIHERWISE
1. 800 00317 @ 2142 LENGTH
2000 DI @ 3TLENGTH
318D D16 @B 312" LENGTH

TYPICAL MAJLING COMMECTIONS SHALL BE PER THE FASTENING SCHEDULE TABLE WiTHIN CHAPIER 23 OF THE REFERERCED CODE UnLESS NOTED OTHERWWISE ON
THE DRAWINGS.

SPECIAL INSPECTION PROGRAM

TYPES OF WORK PERIODIC | CONTINUCUS | COMMEHTS
STEEL:
FILLET WELDS LESS THAW OR EQUAL TO X, | X | |

SPECIALINGPECTION PROGRARM NOTES:

1

PROVIDE SPECLAL INSPECTION, SPECIAL TESTING, REPORTING AND COMPLIANCE PROCEDURES ACCORDING 1O CHAFTER 17 CF THEITERNATIONAL

BULDING CODE

SPECIAL MSPECTOR GUALIFICATIONS: DEMONSTRATE COMPEFENCE, TO THESATISFACTION OF THE BUILDING CFFICIAL FOR INSPECTICN GF THE PARTICULAR
TVPE OF CONSTRUCTION OR OPERATIOH I QUESTION.

PRIOR 1O THE BEGINMING OF CONSTRUCTION, REVIEY THE SPECIAL INSPECTION REGUIREMENTS WITH THE ARCHIECT, ENGINEER, BUILDING OFFICIAL
GENERAL CONTRACTOR AND SPECIAL INSPECTORS.

DUIIES OF THE SPECIAL RWSPECTOR INCLUDE. BUT ARE HOT LIMITED T0:

. CBSERVE THE WORK FOR CONFORMANCE WITH THE APPROVED PERMIT DRAIWINGS AND SPECIFICATIONS. BRING DISCREPANCIES 10 THE IMAMEDIRTE
ATIENTICN OF THE GENERAL CONTRACTOR FOR CORRECTION. THEM, IF UNCORRECTED, THE ENGINEER AND 1O THE BURDING CFFICLAL

b. FURNEH IMSPECTION REPORTS FOR EACH INSPECTION TO THE BULDING OFRCIAL ARCHITECT, ENGINEER, GENERAL CONIRATTOR AND OWNER IMA

TIMELY MANNER.

€. SUBMIT A FINAL REPORT STATING- WHETHER THE WORK REQUIRING $PECIAL INSPECTICN YtAS NSPECTED. AND WHETHER THE WORK 15 It CONFORMANCE
¥/[TH THE APPROVED PERMIT DRAWINGS AND SPECIFICATIONS,

DUTIES OF THE GENERAL CONTRRCTOR INCLUDE, BUT ARE NOT LIMITED TO:

. MOTIFY SPECIAL INSPECTOR THAT WORK IS READY FOR INSPECTION AT LEAST 24 HOURS BEFORE THE INSPECTION IS REQUIRED.

b MAINTAIN ACCESS T0 W ORK REQUIRING SPECIAL INSPECTION UNTIL IT HAS BEEN CBSERVED AND INDICATED TQ BE IN CONFORMANCE BY THE SPECIAL
INSPECTOR AND APPROVED BY THE BUILDING OFFICIAL

€. PROVIDE THE SPECIAL IHSPECTOR WITH ACCESS TO APPROVED PERMIT DRAWEIGS AND SPECIFICATICHS AT THE JOB STE.

. MAINTAIM JOB-STE COPIES OF ALL REFORTS SUBNITTED BY THE SPECIAL IMSPECTOR.

DEFIHITIONS;

Q. CONTIHUQUS INSPECTION: THE SPECIAL INSPECTOR 5 OBSERVIMG THE WORK REQUIRING SPECIAL INSPECTION AT ALL TRAES.

b, PERKODIC INSPECTKIM: THE SPECIAL INSPECTOR I3 ON SIE AS REGUIRED TO CONFIRM THAT THE WORK REQUIRING SPECIAL INSPECTION 5 IN

CONFORMANCE,
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U.8. DEPARTMENT OF HOMELAND SECURITY ‘E’;“F')';a‘a‘;'r;“[‘;;;;”Oé;‘;&z‘g‘z‘g’
Federal Emergency Management Agency
National Flocd Insurance Program

ELEVATION CERTIF%CATE AND INSTRUCTIONS

Public reporting burden for this data collection is estimated to average 3.75 hours per response. The burden estimate includes the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and submitting this form.
You are not required o respond to this collection of information unless a valid OMB control number is displayed on this form. Send comments
regarding the accuracy of the burden estimate and any suggestions for reducing the burden to: Information Collections Management,
Pepartment of Homeland Security, Federal Emergency Management Agency, 500 C Street SW, Washington, DC 20742, Paperwork
Reduetion Project (1660-0008). NOTE: Da not send your completed form to this address.

Authority: Tille 44 CFR § 61.7 and 61.8.

Principal Purpose(s): This information is being collected for the primary purpose of documenting compliance with National Flood
Insurance Program (NFIP) floodplain management ordinances for new or substantiaily improved structures in designated Special Flood
Hazard Areas. This form may also be used as an optional tool for a Lefter of Map Amendment (LOMA), Gonditional LOMA (CLOMA), Letter
of Map Revision Based on Fiil (LOMR-F), or Conditional LOMR-F (CLOMR-F), or for fload insurance rafing purposes in any flood zone,

Routine Use{s): The information an this form may be disclosed as generally permitted under 5 U.8.C. § 552a(b) of the Privacy Act of 1974,
as amended. This includes using this information as necessary and authorized by the routine uses published in DHS/ FEMA-003 ~ Nationa/
Flood Insurance Program Files System of Records Notice 79 Fed. Reg. 28747 (May 19, 2014) and upon written request, written consent, by
agreement, ar as required by law.

Disclosure: The disclosure of information on this form is voluntary; howsver, failure to provide the informalion requested may impact the
flood insurance premium through the NFIP. Informailon will only be released as permitted by Iaw

The Elevation Certificate is an important adminisirative too! of the NFIP. It can be used to provide elevation information necessary to ensure
compliance with community floodplain management ordinances, to inform the proper insurance premium, and to support a request for a
LOMA, CLOMA, LOMR-F, or CLOMR-F.

The Elevalion Cerlificate is used to document floodptain management compliance for Post-Flood Insurance Rate Map (FIRM) buildings,
which are buildings constructed after publication of the FIRM, located in flood Zones A1-A30, AE, AH, A, A (with Base Flood Elevalion
(BFE)), VE, V1-V30, V (with BFE), AR, AR/A, AR/AE, AR/A1-A30, ARJAH, AR/AC, and A99. It may also be used to provide elevalton
information for Pre-FIRM buildings or buildings in any flood zone.

As part of the agreement for making flood insurance available in a community, the NFIP requires the community to adopt floodplain
management regulations that specify minimum requirements for reducing flood losses. One such requirement is for the community 1o abtain
the elevation of the lowest fleor {including basement) of all new and substantially improved buildings, and maintain a recerd of such
information. The Elevation Cerlificate provides a way for a commumity to document compliance with the communily's floodplain
management ordinance.

Use of this certificate does not provide a waiver of the flood insurance purchase requirement. Only a LOMA or LOMR-F from the Federal
Emergency Management Agency (FEMA) can amend the FIRM and remove the federal mandate for a lending insiitution to require the
purchase of flood insurance. However, the lending institution has the option of requiring flood insurance even if a LOMA/LOMR-F has been
issued by FEMA, The Elevation Certificate may be used to support a LOMA, CLOMA, LOMR-F, or CLOMR-F request. Lowest Adjacent
Grade (LAG) elevations certified by a land surveyor, engineer, or architect, as authorized by state law, will be required if the certificate is
used to support a LOMA, CLOMA, LOMR-F, or CLOMR-f request. AL.OMA, CLOMA, LOMR-F, or CLOMR-F request must be submitied
with either a completed FEMA MT-EZ or MT-1 application package, whichever is appropriate. If the certificate will only be completed to
support a LOMA, CLOMA, LOMR-F, or CLOMR-F request, there is an option to document the certified LAG elevation on the Elevation Form
included in the MT-EZ and MT-1 application.

This certificate is used only o certify building elevations. A separate certificate is required for floodproofing. Under the NFIF, non-residential
buildings can be floodproofed up to or above the BFE. A floodproofad building is a building that has been designed and constructed to be
watertight (substantially impermeable to floodwaters) below the BFE. Floodproofing of residenttal buildings is not permitted under the NFIP
unless FEMA has granted the community an exception for residential floodproofed basements. The communily must adopt standards for
design and construction of floodproofed basements before FEMA will grant a basement exception. For both floodproofed non-residential
buildings and residential floodproofed basements in communities that have been granted an exception by FEMA, a floodproofing certificale
is required.

The expiration date on the form herein does not apply to ceriified and completed Elevation Certificates, as a completed Elevation Certificate
does not expire, unless there is a physical change to the building that invalidates information in Section A ltems A8 or A9, Section C, Section
E, or Section M. In addition, (his form js intended for the spegific building referenced in Ssction A and is not invalidated by the transfer of
building ownership,

Additional guidance can be found in FEMA Publication 467-1, Floodplain Management Bulletin: Elevation Cerlificate.

FEMA Form FF-206-FY-22-152 {formerly 086-0-33) (8/23) Form Page 1 of 8



U.S. DEPARTMENT OF HOMELAND SECURITY OMB Contcol No. 1860-0008
Federal Emergency Management Agency Shplree Rale: DoiaRi0ss
National Flood Insurance Program

ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11
Copy all pages of this Elevation Cerlificate and all attachments for (1) communi y Oﬁ”CEaI {2) insurance agent/company, and (3) building owner,

:._S‘ECTION A PROPE Y:I:N_FORMAT FOR INSURANCE COMPANY USE

A1. Building Owner's Name: Arthur Robert Taylor Policy Number:

A2. Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.: | Company NAIC Number:
no address

City: Pacific City State:  OR ZIP Code: 97135

A3. Property Description (e.g., Lot and Block Numbers or Legal Description) and/or Tax Parcel Number:
Tax Lot 1601, Map 04510W18CA / Document No. 2017-02965, Tillamook County Records

A4, Building Use (e.g., Residential, Non-Residential, Addition, Accessory, etc.):  Residential

A5, Lafitude/l.ongitude: |at. 45°12'22.45" N Long. 123°57'37.75" W Horiz. Datum: [_] NAD 1927 [X] NAD 1983 [[] WGS 84
AB. Aftach at least two and when possible four clear color photographs {one for each side) of the building (see Form pages d8),
N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YYyY Yy Yy Yy Yy Yy yYyyyyy Y"T"T‘T‘v 5 78 3

A7. Building Diagram Number: 6
A8. For a building with a crawlspace or enclosure(s):

a) Square footage of crawlspace or enclosure(s): 318 sq. ft.

b) Is there at least one permanent flood opening on two different sides of each enclosed area? [X] Yes [ No [ ] N/A

¢) Enter number of permanent flood openings in the crawispace or enclosure(s) within 1.0 foot above adjacent grade:
Non-engineered flood openings: 0 Engineered flood openings: 6

d) Total net open area of non-engineered flood openings in A8.c: 0 sq. in.

e) Total rated area of engineered flood openings in A8.c (attach documentation — see Instructions): 1200 sq. ft.

f) Sum of A8.d and A8.e rated area (if applicable — see Instructions): 1200 sq. ft.
A9. For a building with an attached garage:

a) Square footage of attached garage: nfa sq. ft.

b) Is there at least one permanent flood opening on two different sides of the attached garage? [ Yes [ [No [[]JN/A

¢) Enter number of permanent flood openings in the altached garage within 1.0 foot above adjacent grade:

Non-engineered flood openings: Engineered flood openings:
d) Total net open area of non-engineered flood openings in A9.c: sq. in.
e) Total raled area of engineered flood openings in A9.c (attach documentation — see Instructions): sq. ft.

f) Sum of A9.d and A9.e rated area (if applicable — see Instructions): sq. ft.

SECTION B FLOOD INSURANCE RATE MAP (FIRM) !NFGRMATION

B1.a. NFIP Community Name: Tillamook County B1.b. NFIP Community Identification Number: 410196

B2. County Name: Tillamook County B3. State: OR B4. Map/Panel No.. 41057C/0855 B5. Suffix: F
B6. FIRM Index Date: 09/28/2018 B7. FIRM Panel Effective/Revised Date: 09/28/2018
B8. Flood Zone(s): AE B9. Base Flood Elevation(s) (BFE) (Zone AQ, use Base Flood Depth): 18.4'

B10. Indicate the source of the BFE data or Base Flood Depth entered in ltem B9:
[T1FIS X FIRM [] Communily Determined [ ] Other:

B11. Indicate elevation datum used for BFE in Item B9: [ NGVD 1929 [X] NAVD 1988 [ | Other/Source:

B12. Is the building located in a Coastal Barrier Resources System (CBRS) area or Otherwise Protected Area (OPA)? [ ] Yes [X No
Designation Date: []cBRS [T]OPA

B13. Is the building located seaward of the Limit of Moderate Wave Action (LIMWAY? [ ] Yes [<] No

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 2 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address (inchiding Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE
no address P

City: Pacific City State:  OR ZIP Code: 97135

Policy Number:

Company NAIC Number:

DING ELEVATION INFORMATION

C1. Building elevations are based on: 4 Construction Drawings*  [] Building Under Construction® {] Finished Construction
*A new Elevation Certificate will be required when construction of the building is complete.

C2. Elevations ~ Zones A1-A30, AE, AH, AD, A (with BFE), VE, V1-V30, V (with BFE), AR, AR/A, AR/AE, AR/AT-A30, AR/AH, AR/AQ,
AS8. Complete ltems C2.a-h below according to the Building Diagram specified in ltem A7. In Puerto Rico only, enter meters.

Benchmark Utilized: GPS - See Section D Vertical Datum: NAVD 1988

Indicate elevation datum used for the elevations in items a) through h} below.
[ NGVD 1929 <] NAVD 1988 [ ] Other

NN Y Y YYY NN Y Y Y Y Y Y YY TV Y Y Y Y Y Y Y Y Y Y Yy i g NN
Datum used for bmldmg elevations must be the same as that used for the BFE. Conversion factor used? U Yes E

If Yes, describe the source of the conversion factor in the Section D Comments area.,
Check the measurement used:

a) Top of bottom floor (including basement, crawlspace, or enclosure floor): 12.0 feat [ ] meters
b) Top of the next higher floor (see Instructions): 214 [K feet [ ] meters
¢) Bottom of the lowest horizontal structural member (see Instructionsy. nfa [] feet [] meters
d) Altached garage (top of slab): nfa [] feet. [] meters
e) Lowest elevation of Machinery and Equipment (M&E) servicing the building

(describe type of M&E and location in Section D Comments area): [} feet [ ] meters
f) Lowest Adjacent Grade (LAG) next to building: [X] Natural [ ] Finished 12.0 [X] feet [] meters
g) Highest Adjacent Grade (HAG) next to building: [} Natural [ ] Finished 121 [X] feet [] meters

h} Finished LAG at lowest elevation of altached deck or stairs, including structural
support: 12.0 [ feet [ ] meters

This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by state law to certify elevation
information. / certify that the information on this Cettificate represents my best efforts to interpret the data available. I understand that any
false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001.

Were latitude and longitude in Section A provided by a licensed land surveyor? [ ] Yes [ ]No 5-— 252 wiy
SIGNED ON:

[ JCheck here if attachments and describe in the Comments area.

JEFESE, B - ( REGISTERED

[ ame: James B. Brown i her: o

CeflershamesZ Lioense Number PROFESSIONAL

Tille: Professional Land Surveyor LAND SURVEYOR

Company Name: Centerline Concepts Land Surveying, Inc. W

Address: 189376 Molalla Avenue, Suite 120 i

City: Oregon City State: OR  ZIP Code: 97045 NOVEggﬁERbg)?? 2007

Telephone: (503) 650-0188 Ext.: Email: jamesb@centerhneconcepta com JAME5 nggo BROWN
3 —3/ 202 .2
! EXPIR ’

Signaiur&:—-._,c—-::”;;y__——% : Dﬁ;ﬁ-ﬁ 5 2§25 E%’Iace Seal Here

Copy all pages of this Elevation Certificate and all attachments for (1) community official, (2) insurance agent/company, and (3) building owner.

Comments {including source of conversion factor in C2; type of equipment and location per C2.e; and description of any attachments).
--Benchmark utilized in section C2 is based on static GPS observations post-processed by OPUS.

--This is a Pre-Construction.Elevation certificate for proposed Unit 1

--Engineered Flood Vent in A8e is a Smart Vent Model 1640-5610. 1 vent rated 200 sf

FEMA Form FF-208-FY-22-152 (formerly 086-0-33) (8/23) Form Page 3 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

‘Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE

no address — ;
Palicy Number:

City: Pacific City State: OR  ZIP Code: 97135

Company NAIC Number:

For Zones AC-),iARIAO, and A {(without BFE), complete ltems E1-E8. For ltems E1—E4, use natural grade, if available. If the Certificate is
intended to support a Letter of Map Change request, complete Sections A, B, and C. Check the measurement used. In Puerto Rico only,
enter meters.

Building measurements are based on:  [_] Canstiuction Drawings* [_] Building Under Construction* [ Finished Construction
*A new Elevalion Certificate will be required when construction of the building is complete.

E1. Provide measurements (C.2.a in applicable Building Diagram) for the following and check the appropriate boxes to show whether the
measurement is above or below the natural HAG and the LAG.

a) Top of bottom fioor (including basement,
crawlspace, or enclosure) is: ] feet [] meters [[] aboveor [ ] below the HAG.

b Top of boltom floor {including basement,
crawlspace, or enclosure) is: ] feet [] meters [[] above or [[] below the LAG.

E2. For Building Diagrams 6-9 with permanent flood openings provided in Section A Items 8 and/or 9 (see pages 1-2 of Inslructions), the
next higher floor (C2.b in applicable
Ruilding Diagram) of the building is: (7] feet [] meters [} aboveor [} below the HAG.

E3. Aflached garage {top of slab) is: ] feet [[] metlers [] aboveor [} below the HAG.

E4. Top of platform of machinery and/or equipment
servicing the building is: [] feet [] melers [_] aboveor [] below the HAG.

EB. Zone AQ only: If no flood depth number is available, is the top of the bottom floor elevated in accordance with the community's
floodplain management ordinance? [} Yes [ ] No [] Unknown  The local official must certify this information in Section G.

RIY OWNERTORIOWA

ZEme G e

The property owner or owner's autharized representative who completes Sections A, B, and E for Zone A {(without BFE) or Zone AO must
sign here. The slatements in Sections A, B, and E are correct o the best of my knowledge

] Check here if attachments and describe in the Comments area,

Properly Owner or Owner's Authorized Representative Name:

Address:
City: State: ZIP Code:

Telephone: Ext.: Emaik:

Signature: Date:

Comments:

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 4 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE f
no address ' R

Policy Number:

City: Pacific City State: OR ZIP Code: 97135

Company NAIC Number:

The local official who is authorized by law or ordinance o administer the community's floodplain management ordinance can complete
Seclion A, B, C, E, G, or H of this Elevation Cerfificate. Complete the applicable item(s) and sign below when:

G1. [] Theinformation in Section C was taken from other documentation ihat has been signed and sealed by a licensed surveyor,
enginaer, or architect who is authorized by state law to certify elevation information. (Indicale the source and date of the
elevation data in the Comimenis area below.)

G2.a. [] Alocal official completed Section £ for a building located in Zone A (without a BFE), Zone AO, or Zone AR/AO, or when item
Eb is completed for a building located in Zone AO.

G2.b. [] Alocal official campleted Section H for insurance purposes.

3. [ inthe Comments area of Section G, the local official describes specific corrections to the information in Sections A, B, E and H,

G4. [ The following information (ttems G5-G1) is provided for community floodplain management purposes.

G5,  Permit Number! G6. Date Permit lssued:

G7. Date Cerlificate of Compliance/Occupancy Issued:

G8.  This perimit has been issued for: [} New Construction [_] Substantial mprovement

G9.a. Elevation of as-built lowest floor (including basement) of the

huilding: []feet []meters Datum:

G9.b. Elevation of bottom of as-built lowest horizontal structural
member: [Tfeet {Jmeters Datum:
G10.a. BFE (or depth in Zone AQ) of flooding at the bullding site: [1feet [T meters Datum:

G10.b. Community's minimum elevation (or depth in Zane AQ)
requirement for the lowest floor or lowest horizonlal structural
member: [Jfeet [|meters Datum:

G11.  Variance issued? [:} Yes [ ] No If yes, attach documentation and describe in the Comments area,

The local official who provides information in Section G must sign here. | have completed the information in Section G and centify that it is
carrect to the best of my knawledge. If applicable, | have also provided specific carrections in the Comments area of this section.

Local Official's Name: Title:

NFIP Community Name:

Telephone: Ext.: Email:
Address:
City: State: ZIP Code:

Signature: Dale:

Comments (including type of equipment and location, per C2.e; description of any attachments; and corrections to specific information in
Sections A, B, D, E, or H):

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Farm Page 5 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address {including Apt., Unit, Suite, andfor Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE
no address T —

Palicy Number:

City: Pacific City State:  OR ZIP Code: 97135

Company NAIC Number;

The properly owner, owner's authorized representative, or local floodplain management official may complete Section H for all flood zones
to determine the building’s first floor height for insurance purposes, Sections A, B, and | must also be completed. Enter heights to the
nearast tenth of a foot (nearest tenth of a meter in Puerto Rico). Reference the Foundation Type Diagrams (at the end of Section H
Instructions) and the appropriate Building Diagrams (at the end of Section | Instructions) to complete this section.

H1. Provide the height of the top of the floor (as indicated in Foundation Type Diagrams) above lhe Lowest Adjacent Grade (LAG):

a) For Building Diagrams 1A, 1B, 3, and 5-8. Top of hottom [Jfeet []meters [ | above the LAG
floor {(include above-grade floors only for butldings with

crawlspaces or enclosure floors) is:

b) For Building Diagrams 2A, 2B, 4, and 6-8, Top of next []feet [dmelers [ ] above the LAG
higher floor {i.e., the floor above basement, crawispace, or
enclosure floor) is:

H2. ls all Machinery and Equipment servicing the building (as listed in [tem H2 instructions) elevated {o or above the floor indicated by the
H2 arrow {shown in the Foundation Type Diagrams at end of Section H instruclions) for the appropriate Bullding Diagram?

[JYes [INa

s = = S SRnEaesee o e e i = i By
The properly owner or owner’s authorized representative who completes Sections A, B, and H must sign here. The slafements in Sections
A, B, and H are correct to the best of my knowledge, Note: If the local floodplain management official completed Section H, they should
indicate in ltem G2.b and sign Section G,

[} Check here if attachments are provided (including required pholos) and describe each altachment in the Comments area.

Property Owner or Owner's Authorized Representative Name:

Address:

City: X State: ZIP Code;
Telephene: Ext.: Emal:

Signature; Date:

Comments:

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 6 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON [NSTRUCTION PAGES 1-11
BUILDING PHOTOGRAPHS

See Instructions for item A8.

Building Street Address {including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Raute and Box No.:
no address

City: Pacific City State: OR  ZIP Code: 97135

FOR INSURANCE COMPANY USE

Policy Number:

Company NAIC Number:

Instructions: Insert below at least two and when possible four photographs showing each side of the building (for example, may only be
able to take front and back pictures of townhouses/rowhouses). Identify all photographs with the date taken and "Froni View," "Rear View,"
"Right Side View," ar “Left Side View." Photographs must show the foundation. When fload openings are preseni, include at least one
close-up photograph of representative flood openings or vents, as indicated in Sections A8 and A9.

Phato One

Photo One Caption:

Phato Two

Photo Two Caption:

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 7 of 8



' ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUGTIONS ON INSTRUCTION PAGES 1-11
BUILDING PHOTOGRAPHS

Continuation Page

Building Street Address {including Apt., Unit, Suite, andfor Bldg, No.} or P.O. Route and Box No.:
no address

City: Pacific City Statet OR  ZIP Code: 97135

FOR INSURANCE COMPANY USE

Policy Number:

Company NAIC Number:

tnsert the third and fourth photographs below. ldentify all photographs with the date taken and "Front View," "Rear View," "Right Side
View," or "Left Side View." When flood openings are present, include at least one close-up photograph of representative flood openings or
vents, as indicated in Sections A8 and AS.

Photo Three

Photo Three Caption:

Phato Four

Pholo Four Caption:

FEMA Form FF-206-FY-22-152 (formetly 086-0-33) (8/23) Form Page 8 of 8
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DIVISION: 08 00 00—OPENINGS
SECTION: 08 95 43—VENTS/FOUNDATION FLOOD VENTS

REPORT HOLDER:

SMART VENT PRODUCTS, INC.

EVALUATION SUBIJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520;
#1540-521; #1540-510; #1540-511; #1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
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ICC-ES Evaluation Reports are not to be consirued as representing aesthetics or any other attributes not specifically

addressed, nor are they to be construed as an endorsement of the subject of the report or a recommendation for its use. n NS’
There is no warranty by ICC Evaluation Service, LLC, express or implied, as to any finding or other matter in this ACCREDITED
report, or as to any product covered by the report. p;wﬂ%iﬁ%&ﬁ oy
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ICC-ES Evaluation Report

ESR-2074

Reissued February 2021

Revised April 2021

This report is subject to renewal February 2023.

www.icc-es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD
VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-
511; #1540-570; #1540-574; #1540-524; #1540-514

FLOOD VENT SEALING KIT #1540-526

1.0 EVALUATION SCOPE
Compliance with the following codes:

m 2021, 2018, 2015, 2012, 2009 and 2006 International
Building Code® (IBC)

m 2021, 2018, 2015, 2012, 2009 and 2006 International
Residential Code® (IRC)

m 2021, 2018 International Energy Conservation Code®
(IECC)

B 2013 Abu Dhabi Intemnational Building Code (ADIBC)T

"The ADIBC is based on the 2009 IBC. 2009 IBC code sections referenced
in this report are the same sections in the ADIBC,

Properties evaluated:
B Physical operation
| Water flow

2.0 USES

The Smart Vent® units are engineered mechanically
operated flood vents (FVs) employed to equalize hydrostatic
pressure on walls of enclosures subject to rising or falling
flood waters. Certain models also allow natural ventilation.

3.0 DESCRIPTION
3.1 General:

When subjected to rising water, the Smart Vent® FVs
internal floats are activated, then pivot open to allow flow in
either direction to equalize water level and hydrostatic
pressure from one side of the foundation to the other. The
FV pivoting door is normally held in the closed position by a
buoyant release device. When subjected to rising water, the
buoyant release device causes the unit to unlatch, allowing
the door to rotate out of the way and allow flow. The water
level stabilizes, equalizing the lateral forces. Each unit is

fabricated from stainless steel. Smart Vent® Automatic
Foundation Flood Vents are available in various models and
sizes as described in Table 1. The SmartVENT® Stacking
Model #1540-511 and FloodVENT® Stacking Model #1540-
521 units each contain two vertically arranged openings per
unit.

3.2 Engineered Opening:

The FVs comply with the design principle noted in Section
2.7.2.2 and Section 2.7.3 of ASCE/SEIl 24-14 [Section
2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006 IBC and IRC)]
for a maximum rate of rise and fall of 5.0 feet per hour
(0.423 mm/s). In order to comply with the engineered
opening requirement of ASCE/SEI 24, Smart Vent FVs must
be installed in accordance with Section 4.0.

3.3 Ventilation:

The SmartVENT® Model #1540-510 and SmartVENT®
Overhead Door Model #1540-514 both have screen covers
with Va-inch-by-/+inch (6.35 by 6.35 mm) openings,
yielding 51 square inches (32 903 mm?) of net free area to
supply natural ventilation. The SmartVENT® Stacking Model
#1540-5611 consists of two Model #1540-510 units
in one assembly, and provides 102 square inches
(65 806 mm?) of net free area to supply natural ventilation.
Other FVs described in this report do not offer natural
ventilation.

3.4 Flood Vent Sealing Kit:

The Flood Vent Sealing Kit Model #1540-526 is used with
SmartVENT® Model #1540-520. It is a Homasote 440
Sound Barrier® (ESR-1374) insert with 21 — 2-inch-by-2-inch
(51 mm x 51 mm) squares cut in it. See Figure 4.

4.0 DESIGN AND INSTALLATION

4,1 SmartVENT?® and FloodVENT®:

SmartVENT® and FloodVENT® are designed to be installed
into walls or overhead doors of existing or new construction
from the exterior side. Installation of the vents must be in
accordance with the manufacturer's instructions, the
applicable code and this report. Installation clips allow
mounting in masonry and concrete walls of any thickness.
In order to comply with the engineered opening design
principle noted in Section 2.7.2.2 and 2.7.3 of ASCE/SEI| 24-
14 [Section 2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006
IBC and IRC)], the Smart Vent® FVs must be installed as
follows:

m With a minimum of two openings on different sides of
each enclosed area.

ICC-IES Bvaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically adedressed, nor are they to be construed -

as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express oy implied, as RnwS ANSI
to any finding or other matter in this report, or as to any product covered by the report, Emm L

Copyright © 2021 ICC Evaluation Service, LLC. All rights reserved.
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m With a minimum of one FV for every 200 square
feet (18.6 m?) of enclosed area, except that the
SmartVENT®  Stacking Model #1540-511  and
FloodVENT® Stacking Model #1540-521 must be
installed with a minimum of one FV for every
400 square feet (37.2 m?) of enclosed area.

M Below the base flood elevation.

m With the bottom of the FV located a maximum of
12 inches (305.4 mm) above the higher of the final grade
or floor and finished exterior grade immediately under
each opening.

4,2 Flood Vent Sealing Kit

The Flood Vent Sealing Kit Model 1540-526 is used in
conjunction with FloodVENT® Model #1540-520. When
installed and tested in accordance with ASTM E283, the FV
and Flood Vent Sealing Kit assembly have an air leakage
rate of less than 0.2 cubic feet per minute per lineal foot
(18.56 I/min per lineal meler) at a pressure differential of
1 pound per square foot (50 Pa) based on 12.58 lineal feet
(3.8 lineal meters) contained by the Flood Vent Sealing Kit.

5.0 CONDITIONS OF USE

The Smart Vent® FVs described in this report comply with,
or are suitable alternatives to what is specified in, those
codes listed in Section 1.0 of this report, subject to the
following conditions:

5.1 The Smart Vent® FVs must be installed in accordance
with this report, the applicable code and the
manufacturer's installation instructions. In the event of
a conflict, the instructions in this report govern.

5.2 The Smart Vent® FVs must not be used in the place of
“breakaway walls" in coastal high hazard areas, but are
permitted for use in conjunction with breakaway walls
in other areas.

6.0 EVIDENCE SUBMITTED

6.1 Data in accordance with the ICC-ES Acceptance
Criteria for Mechanically Operated Flood Vents
(AC364), dated August 2015 (editorially revised
February 2021).

6.2 Test report on air infiltration in accordance with ASTM
E283.

7.0 IDENTIFICATION

7.1 The Smart VENT® models and the Flood Vent Sealing
Kit described in this report must be identified by a label
bearing the manufacturer's name (Smartvent
Products, Inc.), the model number, and the evaluation
report number (ESR-2074).

7.2 The report holder’s contact information is the following:

SMART VENT PRODUCTS, INC.
430 ANDBRO DRIVE, UNIT 1
PITMAN, NEW JERSEY 08071
(877) 441-8368
www.smartvent.com
info@smartvent.com

TABLE 1—MODEL SIZES

MODEL NAME N“{'J%%EE';Q MODEL SIZE (in.) COVERAGE (sq. ft.)
FloodVENT® 1540-520 15%4" X 734" 200
SmartVENT® 1540-510 15%4" X 734" 200

FloodVENT® Qverhead Door 1540-524 1634" X 734" 200
SmartVENT® Overhead Door 1540-514 15%4" X 734" 200
Waood Wall FloodVENT® 1540-570 14" X 8%/4" 200

Wood Wall FloodVENT® Overhead Door 1540-574 14" X 83/4" 200
SmartVENT® Stacker 1540-511 16" X 16" 400
FloodVent® Stacker 1540-521 16" X 16" 400

For SI: 1 inch = 25.4 mm; 1 square foot = m?

FIGURE 1—SMART VENT: MODEL 1540-510
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FIGURE 2—SMART VENT MODEL 1540-520

FIGURE 4—FLOOD VENT SEALING KIT
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ICC-ES Evaluation Report ESR-2074 CBC and CRC Supplement

Reissued February 2021
Revised April 2021
This report is subject to renewal February 2023.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511; #1540-
570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described
in ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with codes noted below.

Applicable code editions:
B 2019 California Building Code (CBC)

For evaluation of applicable chapters adopted by the California Office of Statewide Health Planning and Development
(OSHPD) and Division of State Architect (DSA), see Sections 2.1.1 and 2.1.2 below.

B 2019 California Residential Code (CRC)
2.0 CONCLUSIONS
21 CBC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with 2019 CBC Chapter 12, provided the design and installation are in accordance with the 2018 Intemational Building
Code® (IBC) provisions noted in the evaluation report and the additional requirements of CBC Chapters 12 and 16 , as
applicable.

211 OSHPD:
The applicable OSHPD Sections and Chapters of the CBC are beyond the scope of this supplement.

2.1.2 DSA:
The applicable DSA Sections and Chapters of the CBC are beyond the scope of this supplement.
2.2 CRC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the 2019 CRC, provided the design and installation are in accordance with the 2018 Intemational Residential
Code® (IRC) provisions noted in the evaluation report.

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021.

ICC-ES Evalwation Reports are not to be constrieed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed -

as an endorseitent of the subject of the report or a recommendation for its wse. There is no warranty by ICC Evaluation Service, LLC, express or implied, as

to any finding or other matter in this report, or as to any prodict covered by the réport. ES‘!}'\'E“’% raB LR
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ICC-ES Evaluation Report ESR-2074 FBC Supplement
Reissued February 2021
Revised April 2021

This report is subject to renewal February 2023.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511;
#1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526

1.0 REPORT PURPOSE AND SCOPE

Purpose:

The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described in
ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with the codes noted helow.

Applicable code editions:

B 2020 Florida Building Code—Building

| 2020 Florida Building Code—Residential

2,0 CONCLUSIONS
The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the Florida Building Code—Building and the Florida Building Code-Residential , provided the design requirements
are determined in accordance with the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.
The installation requirements noted in ICC-ES evaluation report ESR-2074 for 2018 International Building Code® meet the
requirements of the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.

Use of the Smart Vent® Automatic Foundation Flood Vents has also been found to be in compliance with the High-Velocity
Hurricane Zone provisions of the Florida Building Code—Building and the Florida Building Code—Residential .

For products falling under Florida Rule 61G20-3, verification that the report holder's quality assurance program is audited by
a quality assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the
responsibility of an approved validation entity (or the code official when the report holder does not passess an approval by the
Commission).

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021.

as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evalwation Service, LLC, express or implicd, ax
(o any finding or other matter in this report, or as to any prodict covered by the report.

[CC-ES Evaluation Reports are not to he construed as representing aesthetics or any other attributes not specifically addvessed, nor are they to be constried -
e R(ANST
(1 1)
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Dual Function SNMIART VENT®

Superior Flood Protection and Natural Air Ventilation

ICC-ES Evaluated and
FEMA Accepted Foundation Flood Vents

[ Potential savings on homeowner's NFIP premiums
B Preserves aesthetic beauty of a home hy requiring
2/3 less vents
B Each vent certified to protect 200 sq. ft.
of your home
# Code Compliant, FEMA accepted,
ICC-ES Evaluated

M All Stainless Steel construction meets or exceeds
flood and corrosion resistance code requirements

M Patented automatic floats release hi-directional
flood door

M Temperature controlled louvers automatically open
in warm weather and close in cold weather

One 16" x 8" vent is certified to cover 200 square
feet of enclosed area for flood protection and 51
square inches for ventilation

SMART VENT® models are certified to provide flood protection
and ventilation. This model is used for a home with a crawl
space or any enclosed area that desires natural air ventilation
and flood protection. All stainless steel construction resists
weather and pest.

2V 4
SIVIART VENT

www.smartvent.com e 877-441-8368




SMART VENT® - Model: 1540-510

J
Model #:  1540-510
Installation Type: Masonry Wall
Style: louvered
Dimensions: 16" x 8"

Rough Opening:

16%4" x 84" (one block, or CMU)

Finish:

Stainless Steel (Standard)

Available Powder Coat Colors For Special Order:

White Wheat Gray Black Stainless {standard)
Optional Accessories:
Fire Damper, Interior Trim Flange & Inner Sleeve, Rain Shield

Other Models Available: Insulated FLOOD VENT,

Overhead Garage Door Model, Stacked and Quad Configurations,
Models for Wood Studded Wall Applications and Pour in Place
Buck Systems,

There’s more online at www.smartvent.com

Dealer Locator, Installer Locator, Cad Drawings, Installation
Instructions, Technical Specifications, Frequently Asked
Questions, Videos, Testimonials, Resource Library Database,
Insurance Forms.

e TR 5,
. . P A e Yo o
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Rapidly rising floodwater can put extreme pressure on the foundation walls
causing improperly vented structures to buckle and collapse. SMART VENTS®
quickly and efficiently equalize the pressure and minimize damage.

www.smartvent.com ¢ 877-441-8368

How it works:

Flood Protection: The SMART VENT® door is latched
closed until flood water enters. Entering flood water
lifts the patented internal floats which unlatches and
rotates the door open. This allows the flood water to
automatically enter and exit through the frame opening,
relieving the pressure from your foundation walls.

Ventilation: A bimetal coil (like a thermostat, no elec-
tricity is needed) automatically opens and closes the
ventilation louvers as temperature changes. They will
be closed when it is freezing outside and open when it
is warm outside to provide natural ventilation,

Important note: SMART VENT® does not rely on the
louvers to let floodwater in and out. Regardless of the
louvers’ position, opened or closed, when floodwater
flows into the door, the internal floats release the door
to rotate open to relieve the hydrostatic pressure. The
louvers and pest screen are rotated out of the path of
the floodwater. The temperature-controlled louvers are
far ventilation purposes only.

2" x 15 %"

3" x 154"

Foundation Wall
Cross-Section:

How does one SMART VENT®
provide so much coverage?

You may have heard that FEMA requires that flood
openings provide one square inch of opening per one
square foot of enclosed area, referring to dimensions
of the opening in proportion to the space to be vented.
This is only partially correct. FEMA's regulations and
guidelines do state that a non-engineered flood vent
solution must {among other requirements) provide one
square inch of opening per square foot of enclosed
area to be vented. However; all SMART VENT®
products are ICC-ES certified engineered openings.
They have been designed, engineered, tested, rated,
and certified to provide flood relief so efficiently that
only one unitis needed for 200 square feet of enclosed
area. It would be our pleasure to contact your code
official, surveyor, or insurance agent if they require
moare information.
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OMB Caontrol No. {1€860-0
U.S. DEPARTMENT OF HOMELAND SECURITY e raion Dates a6S0026
Federal Emergency Management Agency
National Flood insurance Program

ELEVATION CERTIFICATE AND INSTRUCTIONS

Public reporting burden for this data collection is estimated to average 3.75 hours per response. The hurden estimate includes the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and compleling and submitting this form.
You are not required to respand to this collection of information unless a valid OMB control number is displayed on this form. Send comments
regarding the accuracy of the burden estimate and any suggestions for reducing the burden to: information Collections Management,
Department of Homeland Security, Federal Emergency Management Agency, 500 C Slreet SW, Washington, DG 20742, Paperwork
Reduction Project (1660-0008). NOTE: Do not send your completed form to this address,

oy R o

SR

Authority: Title 44 CFR § 61,7 and 61.8.

Principal Purpose(s): This information is being collecled for the primary purpose of documenting compliance with National Flood
Insurance Program (NFIP) floodplain management ordinances for new or substantially improved siructures in designated Special Flood
Hazard Areas. This form may also be used as an optional taol for a Letter of Map Amendment (LOMA), Conditional LOMA (CLOMA), Letter
of Map Revision Based on Fill (LOMR-F), or Conditional LOMR-F (CLOMR-F), or for flood insurance rating purposes in any flood zone,

Rautine Use(s): The information on this form may be disclosed as generally permitted under 8 U.S.C. § 552a(b) of the Privacy Act of 1974,
as amended. This inciudes using this information as necessary and authorized by the routine uses published in DHS/ FEMA-003 — National
Flood Insurance Program Files System of Records Nolice 79 Fed. Reg. 28747 (May 19, 2014) and upon written request, written consent, by
agreement, or as required by law.

Diaclosure: The disclosure of information an this form is voluntary; however, failure to provide the information requested may impact the

The Elevation Cerlificate is an important administrative tool of the NFIP. It ¢
compliance with community floodplain management ordinances, to inform the proper insurance premium, and to support a request for a
LOMA, CLOMA, LOMR-F, or CLOMR-F.

The Elevation Certificate Is used to document floodplain management compliance for Post-Flood Insurance Rate Map (FIRM) buildings,
which are buildings constructed after publication of the FIRM, located in flead Zones A1-A30, AE, AH, AQ, A (with Base Fiood Elevation
(BFE)), VE, V1-V30, V (wiih BFE), AR, ARJA, AR/AE, AR/AT-A30, AR/AH, AR/AQ, and A99. It may also be used to provide elevation
information for Pre-FIRM buildings or buildings in any flood zane.

As part of the agreement for making flood insurance available in a community, the NFIP requires the community to adopt floodplain
management regulations thal specify minimum requirements for reducing flood losses. One such requirement is for the community ko obtain
the elevation of the lowest floor {including basement) of all new and substantially improved buildings, and maintain a record of such
information. The Elevation Cerlificate provides a way for a community to docurment compliance with the community’s floodplain
management ordinance,

Use of this certificate does nat provide a waiver of the flood insurance purchase requirement. Only a LOMA or LOMR-F from the Federal
Emergency Management Agency (FEMA) can amend the FIRM and remave the federal mandate for a tending institution to require the
purchase of fload insurance. However, the lending institution has the option of requiring flood insurance even if a LOMA/LOMR-F has been
issued by FEMA. The Elevation Cerlificate may he used o suppoit a L OMA, CLOMA, LOMR-F, or CLOMR-F request. Lowest Adjacent
Grade (LAG) elevations certified by a land surveyor, engineer, or architect, as authorized by state law, will be required if the certificate is
used to support a LOMA, CLOMA, LOMR-F, or CLOMR-F request. ALOMA, CLOMA, LOMR-F, or CLOMR-F request must be submitted
with either a completed FEMA MT-EZ or MT-1 application package, whichever is appropriate. If the cettificate will only be completed to
support a LOMA, CLOMA, LOMR-F, or CLOMR-F request, there is an option to document the certified LAG elevation on the Elevation Form
included in the MT-EZ and MT-1 application.

This certificate is used only to certify building elevations. A separate cerfificate is required for floodproofing. Under the NFIP, non-residential
buildings can be floodproofed up to or above the BFE. A fioodproofed building is a building that has been designed and constructed to be
waterlight (substantially impermeable to floodwaters) below the BFE. Floodproofing of residential buildings is not permilted under the NFIP
unless FEMA has granted the community an exception for residential floodproofed basements. The community must adopt standards for
design and construction of floodproofed basements before FEMA wili grant a basemant exception. For hoth floodproofed non-residential
buildings and residential floodproofed basements in communities that have been granted an exception by FEMA, a floodproofing cerificate
is required.

The expiration dale on the form herein does not apply to certified and completed Elevation Certificates, as a completed Efevation Cerlificate
does not expire, unless there is a physical change to the bullding that invalidates information in Section A ltems A8 or A8, Section C, Section
E, or Section H. In addition, this form is intended for the specific building referenced in Section A and Is nof invalidated by the transfer of
Building ownership.

Additional guidance can be found in FEMA Publication 467-1, Floodplain Management Bulietin: Elevation Certificate.

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) {8/23) Farm Page 1 of 8



U.8, DEPARTMENT OF HOMELAND SECURITY OMB Cantrol No. 1660-0008
Federal Emergency Management Agency SRR SRR DIiEs
National Flood Insurance Program

ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11
Copy al! pages of this E:Ievanon Cemt"cate and all attachments for (1) commumty official, (2) insurance agentlcompany, and (3) building owner.

-~ PROPERTY INFORMATION FOR INSURANGE COMPANY USE

A1. Building Owner's Name: Arthur Robert Taylor Policy Number;

A2. Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.: | Company NAIC Number:
no address

City: Pacific City State; OR ZIP Caode: 87135

A3. Property Description (e.g., Lot and Block Numbers or Legal Description) and/or Tax Parcel Number:
Tax Lot 1601, Map 04S10W19CA / Document No, 2017-02965, Tillamook County Records

A4. Building Use (e.g., Residential, Non-Residential, Addition, Accessory, etc.): _ Residential
A5, Latilude/Longitude: [at. 45°12'22.45" N Long. 123°657'37.758" W Horiz. Datum:; f:] NAD 1927 [X] NAD 1983 [ ] WGS 84

S S S g g S S S S S S S S S

i T S N S S S S N 5 5 N 5 5 I N L N S

A7. Building Diagram Number: 6

A8, For a building with a crawlspace or enclosure(s):

a) Square foolage of crawlspace or enclosure(s): 318 sq.Aﬂ.

b) Is there at least one permanent flood opening on two different sides of each enclosed area? P Yes [ No [ ] N/A

¢} Enter number of permanent flood openings in the crawlspace or enclosure(s) within 1.0 fool above adjacent grade:
Non-engineered fiood openings: 0 Engineered flood openings: 6

d) Tolal net open area of non-engineered flood openings in A8.c: 0 sq. in.

e) Total rated area of engineered flood openings in A8.c (attach documentation — see Instructions): 1200 sq. fi.
f} Sum of A8.d and A8.e rated area (if applicable — see Instructions): 1200 sq. ft.
A9. For a building with an attached garage:

a) Square footage of attached garage: n/a sq. ft.

b) Is there at least one permanent flood opening on two different sides of the attached garage? { | Yes [JNo [ ] N/A

c) Enter number of permanent flood openings in the attached garage within 1.0 foot above adjacent grade:

Non-engineered flood openings: Engineered flood openings:
d) Total net open area of non-engineered flood openings in A8.c: sq. in.
e) Total raled area of engineered flood openings in A9.c (attach documentation — see Instructions}): sq. ft.

S A A A A A A A A A A A A A % & & % & & & 5 & & & 4 & 2 & 4 2 &2 o 3

ALLLLLLLLLLLLLLLALLLLLLLLL

f) Sum of A8.d and A9.e rated area (if applicable — see Instructions): sq. fi.

- SECT[ON B"‘:- FLOOD !NSURANCE RA MAP (F!RM} iNFORMATEON :

B1.a. NFIP Community Name: Tillamook County B1.b. NFIP Community |dentification Number: 410196
B2. County Name: Tillamook County B3. State: OR B4. Map/Panel No.: 41057C/0855 B5. Suffix: F
B6. FIRM Index Date: 09/28/2018 B7. FIRM Panel Effective/Revised Date: 09/28/2018

B8. Flood Zone(s): AE BY. Base Flood Elevation(s) (BFE) (Zone AO, use Base Flood Depth): 18.4'

B10. Indicate the source of the BFE data or Base Flood Depth entered in ltem B9:
[]1FIs [X] FIRM [ ]Community Determined [ ] Other:

B11. Indicate elevation datum used for BFE in ltem B9: [ ] NGVD 1929 D] NAVD 1988 []| Other/Source:

B12. Is the building located in a Coastal Barrier Resources System (CBRS) area or Otherwise Protected Area (OPA)? [ ]Yes [X] No
Designation Date: [(JCBRS [JOPA

B13. Is the building located seaward of the Limit of Moderate Wave Action (LIMWA)? [ ]Yes [X] No
FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 2 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE
no address : e

city: Pacific City State: OR ZIP Code: 97136

Policy Number:

Company NAIC Number:

IFORMATIO!

CA1. Building elevations are based on: Construction Drawings® [ ] Building Under Construction* [ ] Finished Construction
*A new Elevation Certificate will be required when construction of the building is complete,

C2. Elevations — Zones A1-A30, AE, AH, AQ, A (with BFE), VE, V1-V30, V (with BFE), AR, AR/A, ARIAE, AR/AT-A30, AR/AH, AR/AO,
AQ9. Complete ltems C2.a~h below according to the Building Diagram specified in Item A7. In Puerto Rico only, enter meters.

Benchmark Utilized: GPS - See Section D Vertical Datum: NAVD 1988

Indicate elevation datum used for the elevations in items a) through h} below.
[] NGVI> 1929 NAVD 1888 [ ] Other

Datum used for building elevations must be the same as thaf used for the BFE. Conversion factor used? [] Yes [X] No

If Yes, describe the source of the conversion factor in the Section D Comments area.
Check the measurement used:

a) Top of bottom floor (including basement, crawlspace, or enclosure floor): 12.0 [X feet [] meters
b) Top of the next higher floor (see Instructions): 214 [ feet [ ] meters
¢) Bottom of the lowest horizontal structural member (see instructions): nfa [] feet [] meters
d) Attached garage (top of slab): o nfa [] feet [] meters
e) Lowest elevation of Machinery and Equipment (M&E) servicing the building
(describe type of M&E and location in Section D Comments area): [] feet [} meters
f) Lowest Adiacent Grade (LAG) next to building: [ Natural [} Finished 12.0 X feet [] meters
g} Highest Adjacent Grade (HAG) next ta building: Natural { ] Finished 2.1 [ feet [] meters
h) Finished LAG at lowest elevation of attached deck or stairs, including structural
[] meters

support: 12.0 [X] feet

This certification is to be signed and sealed by a land surveyor, engineer, or architect authorized by state law to certify elevation
information. [ cerlify that the information on this Certlificate represents my best efforts to interpret the data available. | understand that any
false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001.

SURVEYOR, ENGINEER, OR ARCHITECT CE

Were latitude and longitude in Section A provided by a licensed land surveyor? [MYes [No
SIGNED ON: 5 -A & - LGRS

[ ] Check here if attachments and describe in the Comments area.

jamies B, B ' BO3T0 REGISTERED

Certifier's Name: James 3. brown License Number: .

. PROFESSIONAL.

Title: Professwngl Land Surveyor LAND SURVEYOR

Company Name: Centerline Concepts Land Surveying, Inc.

Address: 19376 Molalla Avenue, Suite 120 <L B

City: Oregon City State: __OR _ 7IP Code: 97045 NOVE%@E%G%N ST o

Telephone: (503) 850-0188 Ext.: Email: jamesb@centerlineconcepts.com JAMES BUWON BROWN
B " 60379 J

L ~F/ Loy
Signatua%g,;w’l W/ Date: 5 —2&-2e1¢ EXPIRE‘{-"Ia{:e Seal Here

Copy all pages of this Elevation Certificate and all attachments for (1) community official, {2) insurance agent/company, and (3) building owner.

Comments (including source of conversion factor in C2; type of equipment and location per C2.e; and description of any altachments):
--Benchmark utilized in section C2 is based on static GPS observations post-processed by OPUS.

--This is a Pre-Construction Elevation certificate for proposed Unit 2

--Engineered Flood Vent in A8e is a Smart Vent Model 1540-510. 1 vent rated 200 sf

FEMA Form FF-206-FY.22-152 (formerly 086-0-33) (8/23) Form Page 3 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Sireet Address (including Apt., Unit, Suile, and/or Bldg. No.} or P.O. Route and Box No.:
no address

FOR INSURANCE COMPANY USE

City: Pacific City Slate: OR ZiP Code; 97135

For Zones AO, ARIAC, and A (withoul BFE), complete ltems E1-E5. For ltems E1-E4, use natural grade, if available. If the Certificate is
intended to support a Letier of Map Change request, complete Secfions A, B, and C. Check the measurement used. In Puerto Rico only,
enter meters.

Building measurements are based on: [:] Construction Drawings® [:| Building Under Construction® [:] Finished Construclion
*A new Elevation Cerlificate will be required when conslruction of the building is complete.

E1.

E2,

E3.
E4.

E5.

The property owner or owner's authorized representative who completes Sections A, B, and E for Zone A (without BFE) or Zone AO must
sign here. The statements in Sections A, B, and E are correcl to the best of my knowledge

[C] Check here if attachments and describe in the Commenits area.

Properly Owner or Owner's Authorized Representative Name:
Address:.
Ciiy:

Telephone: Ext.: Email:

Signature: Dale:

Palicy Number:

Company NAIC Number:

Provide measurements (C.2.a in applicable Building Diagram) for the following and check the appropriate baxes to show whether the
measurement is above or helow the natural HAG and the LAG.

a) Top of bottom floor (including hasement,
crawlspace, or enclosure) is: [} feet [] meters [] aboveor [] below the HAG.

by Top of bottom floor (including hasement,
crawispace, or enclosure) is: [] feet [] meters [7] aboveor [T] belowthe LAG.

For Building Diagrams 6-9 with perinanent flood openings provided in Section A ltems 8 andfor 9 (see pages 1-2 of Instructions), the

next higher floor {C2.b in applicable
Building Diagram) of the building is: [ feet {] meters [] aboveor [] below the HAG.

Altached garage (top of slab) is: [ feet [] meters [] aboveor [] below the HAG.

Top of platform of machinery andfor equipment
servicing the building is: [] feet [} meters [ aboveor [] below the HAG.

Zone AO only: If no flood depth number is available, is the top of the bottom floor elevated in accordance with the community's
floodplain management ordinance? [] Yes [ ] No [} Unknown  The local official must cerify this information in Section G.

State: ZIP Code:

Comments:

FEMA Form FF-208-FY-22-152 (formerly 086-0-33) (8/23) Form Page 4 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address (including Apt., Unit, Suite, andfor Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE
na address T

Palicy Number:

City: Pacific City State: OR  ZIP Code: 97135

Company NAIC Number:

= T

The local official who is authorized by law or ordinance to administer the community's floodplain management ordinance can complete
Section A, B, C, E, G, or H of this Elevation Certificale. Complete the applicable item(s) and sign below when:

G1. [] Theinformation in Section G was taken from other documentation that has heen signed and sealed by a licensed surveyor,
engineer, or architect who is authorized by state law to certify elevation information. (Indicate the source and date of the
elevation data in the Comments area below.) '

G2.a. [] Alocal official completed Section E for a building located in Zone A (without a BFE), Zone AG, or Zone AR/AQ, or when item
ES5 is completed for a building located in Zone AQ,

G2.b. [ Alocal official compleled Section H for insurance purposes.
a3, [ Inthe Comments area of Section G, the local official describes specific corrections to the information in Sections A, B, E and H.
G4, [ The following information {items G5~G11) Is provided for community floodplain management purposes.

G5, Permit Number; GB. Date Permit Issued:

G7.  Date Certificate of Compliance/Occupancy Issued:

G8.  This permit has been issued for: [Iew Construction ] Substantial Improvement

(38.a. Flevation of as-built lowest floor {including basement) of the

building: : [Jfeet [Jmeters Datum:

G9.b. Elevation of botiom of as-buill lowest herizontal structural
member: [lfeet [_Jmeters Datum:
G10.a. BFE {or depth in Zone AO} of floading at the building site: [lfeel []meters . Datum:

G10.b. Community's minimum elevation (or depth in Zone AQ)
reqguirement for the lowast floor or lowest horizontal structural

member: []feet [] meters Datum:

G11. Varanceissued? [ |Yes [T]MNo Ifyes, altach documentation and describe in the Comments area.

The local offictal who provides information in Section G must sign here. | have completed the information in Section G and cerfily that it is
correct fo the best of my knowledge. If applicable, | have also provided specific corrections in the Comments area of this section.

Local Official's Name: Title:

NFIP Community Name:

Telephene: Ext.: Email:
Address:
City: | State: ZIP Code:

Signature: Date:

Comments (including lype of equipment and location, per C2.e; description of any attachments; and corrections to specific information in
Seclions A, B, b, E, or H):

FEMA Form FF-206-FY-22-152 {formerly 086-0-33) (8/23) Form Page 5 of 8




' ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address (including Apt., Unil, Suite, and/or Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE
no address —

City: Pacific City State: OR  ZIP Code: 97135

Policy Number:

Company NAIC Number:

Ty

The properly owner, owner's authorized represenlative, or local floodplain management official may complete Section H for all flood zones
to determine the building's first floor height for insurance purposes. Sections A, B, and [ must also be completed. Enter heights to the
nearest tenth of a faot (nearest tenth of a meter in Puerio Rico). Reference the Foundation Type Diagrams (af the end of Section H
Instructions) and the appropriate Building Diagrams {at the end of Section | Instructions) to complete this section.

H1. Provide the height of the top of the floor (as indicated in Foundation Type Diagrams) above the Lowest Adjacent Grade (LAG):

a) For Building Diagrams 1A, 1B, 3, and 5-8. Top of boltom [Jfeet [Imeters []abovethe LAG
floor include above-grade floors only for buildings with
crawlspaces or enclosure floors) is:

b) For Building Diagrams 2A, 2B, 4, and 6-9. Top of next [lfeet [Jmeters [] abovethe LAG
higher floor {i.e., the floor above basement, crawlspace, of )
enclosure floor) is:

H2. Is all Machinery and Equipment servicing the bullding (as listed in ltem H2 instructions) elevated to ar above the floor indicated by the
: H2 arrow (shown in the Foundation Type Diagrams at end of Section H instructions) for the appropriate Building Diagram?

[QYes []No

The property owner or owner's authorized representative who completes Sections A, B, and H must sign here. The statements in Sections
A, B, and H are correct to the best of my knowledge. Note: If the local floadplain management official completed Section H, they should
indicate in lem G2.b and sign Section G.

] Check here If altachments are provided (including required photos) and describe each aftachiment in the Comments area.

Property Owner or Owner's Authorized Representative Name:

Address:
City: State: ZIP Code:

Telephone: Ext.: Email:

Signature: Date:

Comments:

FEMA Form FF-208-FY-22-152 (formerly 086-0-33) (8/23) Form Page 6 of 8



ELEVATION CERTIFICATE

IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

BUILDING PHOTOGRAPHS

See Instructions for item A8,

Building Stree! Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.:
no address

City: Pacific City State: OR  ZIP Code: 97135

instructions: Insert below at least two and when possible Tour photographs showing each side of the building (for example, may anly be
able (o take front and back pictures of townhouses/rowhouses), Identify all photographs with the date taken and "Front View," "Rear View,"
"Right Side View," or "Left Side View."” Photographs must show the foundation. When flood openings are present, include at least one

close-up photograph of representative flood openings or vents, as indicated in Sections A8 and A9,

FOR INSURANGE COMPANY USE

Policy Number:

Company NAIC Number:

Photo One

Photo One Caption:

Photo Two

Photo Two Caption:

FEMA Form FF-208-FY-22-152 (formerly 086-0-33) (8/23)

Form Page 7 of 8



‘ ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUGTION PAGES 1-11
BUILDING PHOTOGRAPHS

Continuation Page

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O, Route and Box No.: FOR INSURANCE COMPANY USE

no address o '
Policy Number:
City: Pacific City State: OR  ZIP Code: 97135

Company NAIC Number: o

Insert the third and fourth photographs below. Identify all photographs with the date taken and "Front View,” "Rear View,* "Right Side
View," or "Left Side View." When flood openings are present, include at least one close-up photograph of representative flood openings or
ventis, as indicaled in Sections A8 and AS.

Phota Three

Phota Three Caption:

Phato Four

Photo Four Caption:

FEMA Farm FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 8 of 8
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: ESR-2074
ICC-ES Evaluation Report Relssued 02/2021

j Revised 04/2021
ICC-ES | (800) 423-6587 | (562) 699-0543 | www.icc-es.org This report is subject to renewal 02/2023.
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DIVISION: 08 00 00—OPENINGS
SECTION: 08 95 43—VENTS/FOUNDATION FLOOD VENTS

REPORT HOLDER:

SMART VENT PRODUCTS, INC.

EVALUATION SUBIJECT:

SIMIART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520;
#1540-521; #1540-510; #1540-511; #1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
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“2014 Recipient of Prestigious Western States Seismic Policy Council
(WSSPC) Award in Excellence” A Subsidiary of Cobt Councie

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically
addressed, nor are they to be construed as an endorsement of the subject of the report or a recommendation for its use. A NS’
There is no warranty by ICC Evaluation Service, LLC, express or implied, as to any finding or other matter in this ACCREDITED

report, or as to any product covered by the report. Product Cartksaton Body
£1000

Copyright © 2021 ICC Evaluation Service, LLC. All rights reserved.
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ICC-ES Evaluation Report

ESR-2074

Reissued February 2021
Revised April 2021
This report is subject to renewal February 2023.

www.icc-es.orq | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC,
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD
VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-
511; #1540-570; #1540-574; #1540-524; #1540-514

FLOOD VENT SEALING KIT #1540-526

1.0 EVALUATION SCOPE
Caompliance with the following codes:

H 2021, 2018, 2015, 2012, 2009 and 2006 International
Building Code® (IBC)

| 2021, 2018, 2015, 2012, 2009 and 2006 International
Residential Code® (IRC)

| 2021, 2018 International Energy Conservation Code®
(IECC)

m 2013 Abu Dhabi International Building Code (ADIBC)t

tThe ADIBC is based on the 2009 IBC. 2009 IBC code sections referenced
in this report are the same sections in the ADIBC.

Properties evaluated:
B Physical operation
| Water flow

2.0 USES

The Smart Vent® units are engineered mechanically
operated flood vents (FVs) employed to equalize hydrostatic
pressure on walls of enclosures subject to rising or falling
flood waters. Certain models also allow natural ventilation.

3.0 DESCRIPTION
3.1 General:

When subjected to rising water, the Smart Vent® FVs
internal floats are activated, then pivot open to allow flow in
either direction to equalize water level and hydrostatic
pressure from one side of the foundation to the other. The
FV pivoting door is normally held in the closed position by a
buoyant release device. When subjected to rising water, the
buoyant release device causes the unit to unlatch, allowing
the door to rotate out of the way and allow flow. The water
level stabilizes, equalizing the lateral forces. Each unit is

fabricated from stainless steel. Smart Vent® Automatic
Foundation Flood Vents are available in various models and
sizes as described in Table 1. The SmartVENT® Stacking
Model #1540-511 and FloodVENT® Stacking Model #1540-
521 units each contain two vertically arranged openings per
unit.

3.2 Engineered Opening:

The FVs comply with the design principle noted in Section
2.7.2.2 and Section 2.7.3 of ASCE/SEIl 24-14 [Section
2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006 IBC and IRC)]
for a maximum rate of rise and fall of 5.0 feet per hour
(0.423 mm/s). In order to comply with the engineered
opening requirement of ASCE/SEI 24, Smart Vent F\Vs must
be installed in accordance with Section 4.0.

3.3 Ventilation:

The SmanrtVENT® Model #1540-510 and SmartVENT®
Overhead Door Model #1540-514 both have screen covers
with Ys-inch-by-1/s-inch (6.35 by 6.35 mm) openings,
yielding 51 square inches (32 903 mm?) of net free area to
supply natural ventilation. The SmartVENT® Stacking Model
#1540-511 consists of two Model #1540-510 units
in one assembly, and provides 102 square inches
(65 806 mm?) of net free area to supply natural ventilation.
Other FVs described in this report do not offer natural
ventilation.

3.4 Flood Vent Sealing Kit:

The Flood Vent Sealing Kit Model #1540-526 is used with
SmartVENT® Model #1540-520. It is a Homasote 440
Sound Barrier® (ESR-1374) insert with 21 — 2-inch-by-2-inch
(51 mm x 51 mm) squares cut in it. See Figure 4.

4,0 DESIGN AND INSTALLATION
4.1 SmartVENT® and FloodVENT®:

SmartVENT® and FloodVENT® are designed to be installed
into walls or overhead doors of existing or new construction
from the exterior side. Installation of the vents must be in
accordance with the manufacturer's instructions, the
applicable code and this report. Installation clips allow
mounting in masonry and concrete walls of any thickness.
In order to comply with the engineered opening design
principle noted in Section 2.7.2.2 and 2.7.3 of ASCE/SEI 24-
14 [Section 2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006
IBC and IRC)], the Smart Vent® FVs must be installed as
follows:

m With a minimum of two openings on different sides of
each enclosed area.

as an endoysement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implicd, as

1CC-ES Evaluation Reports are not to ke constried as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed = ( 3
“‘
to any finding or other matter in this report, or as to any product covered by the report. s,
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Page 2 of 5,

m With a minimum of one FV for every 200 square
feet (18.6 m?) of enclosed area, except that the
SmartVENT®  Stacking Model #1540-511  and
FloodVENT® Stacking Model #1540-521 must be
installed with a minimum of one FV for every
400 square feet (37.2 m?) of enclosed area.

B Below the base flood elevation.

m With the bottom of the FV located a maximum of
12 inches (305.4 mm) above the higher of the final grade
or floor and finished exterior grade immediately under
each opening.

4.2 Flood Vent Sealing Kit

The Flood Vent Sealing Kit Model 1540-526 is used in
conjunction with FloodVENT® Model #1540-520. When
installed and tested in accordance with ASTM E283, the FV
and Flood Vent Sealing Kit assembly have an air leakage
rate of less than 0.2 cubic feet per minute per lineal foot
(18.56 I/min per lineal meter) at a pressure differential of
1 pound per square foot (50 Pa) based on 12.58 lineal feet
(3.8 lineal meters) contained by the Flood Vent Sealing Kit.

5.0 CONDITIONS OF USE

The Smart Vent® FVs described in this report comply with,
or are suitable alternatives to what is specified in, those
codes listed in Section 1.0 of this report, subject to the
following conditions:

5.1 The Smart Vent® FVs must be installed in accordance
with this report, the applicable code and the
manufacturer's installation instructions. In the event of
a conflict, the instructions in this report govern.

5.2 The Smart Vent® FVs must not be used in the place of
"breakaway walls" in coastal high hazard areas, but are
permitted for use in conjunction with breakaway walls
in other areas.

6.0 EVIDENCE SUBMITTED

6.1 Data in accordance with the ICC-ES Acceptance
Criteria for Mechanically Operated Flood Vents
(AC364), dated August 2015 (editorially revised
February 2021).

6.2 Test report on air infiltration in accordance with ASTM
E283.

7.0 IDENTIFICATION

7.1 The Smart VENT® models and the Flood Vent Sealing
Kit described in this report must be identified by a label
bearing the manufacturer's name (Smartvent
Products, Inc.), the model number, and the evaluation
report number (ESR-2074).

7.2 The report holder's contact information is the following:

SMART VENT PRODUCTS, INC.
430 ANDBRO DRIVE, UNIT 1
PITMAN, NEW JERSEY 08071
(877) 441-8368
www.smartvent.com

info@smartvent.com

TABLE 1—MODEL SIZES

MODEL NAME N"ﬂlOM%EELR MODEL SIZE (in.) COVERAGE (sg. ft.)
FloodVENT® 1540-520 1534 X 7314" 200
SmartVENT® 1540-510 1534 X 734" 200

FloodVENT® Overhead Door 16540-524 1584 X 734" 200
SmartVENT® Overhead Door 1540-514 15304" X 734" 200
Wood Wall FloodVENT® 1540-570 14" X 83/4" 200

Wood Wall FloodVENT® Overhead Door 1540-574 14" X 834" 200
SmartVENT® Stacker 1540-511 16" X 16" 400
FloodVent® Stacker 1540-521 16" X 16" 400

Far SI: 1 inch = 25.4 mm; 1 square foot = m?

FIGURE 1—SMART VENT: MODEL 1540-510
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FIGURE 4—FLOOD VENT SEALING KIT
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ICC-ES Evaluation Report ESR-2074 CBC and CRC Supplement
Reissued February 2021

Revised April 2021

This report is subject to renewal February 2023,

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511; #1540-
570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described
in ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with codes noted below.

Applicable code editions:
m 2019 California Building Code (CBC)

For evaluation of applicable chapters adopted by the California Office of Statewide Health Planning and Development
(OSHPD) and Division of State Architect (DSA), see Sections 2.1.1 and 2.1.2 below.

W 2019 California Residential Code (CRC)
2.0 CONCLUSIONS
2.1 CBC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with 2019 CBC Chapter 12, provided the design and installation are in accordance with the 2018 International Building
Code® (IBC) provisions noted in the evaluation report and the additional requirements of CBC Chapters 12 and 16 , as
applicable.

211 OSHPD:
The applicable OSHPD Sections and Chapters of the CBC are heyond the scope of this supplement.

2.1.2 DSA:
The applicable DSA Sections and Chapters of the CBC are beyond the scope of this supplement.
2.2 CRC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the 2019 CRC, provided the design and installation are in accordance with the 2018 Infernational Residential
Code® (IRC) provisions noted in the evaluation report.

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021.

1CC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by 1CC Evaluation Service, LLC, express or implied, as - mm

to any finding or other matier in this report, or as to any product covered by the report. Eg‘m_r

Copyright © 2021 ICC Evaluation Service, LLC. All rights reserved. Page 4 of 5
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EVALUATION
SERVICE*
ICC-ES Evaluation Report ESR-2074 FBC Supplement
Reissued February 2021
Revised April 2021

This report is subject to renewal February 2023.

www.icc-es.orq | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.

EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511;
#1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526

1.0 REPORT PURPOSE AND SCOPE

Purpose:
The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described in
ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with the codes noted below.

Applicable code editions:
m 2020 Florida Building Code—Building
B 2020 Florida Building Code—Residential

2.0 CONCLUSIONS

The Smart Vent® Automatic Foundation Fload Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the Florida Building Code—Building and the Florida Building Code-Residential , provided the design requirements

are determined in accordance with the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.
The installation requirements noted in ICC-ES evaluation report ESR-2074 for 2018 Intemational Building Code® meet the
requirements of the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.

Use of the Smart Vent® Automatic Foundation Flood Vents has also been found to be in compliance with the High-Velocity
Hurricane Zone provisions of the Florida Building Code—Building and the Florida Building Code—Residential .

For products falling under Florida Rule 61G20-3, verification that the report holder's quality assurance program is audited by
a quality assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the
responsibility of an approved validation entity (or the code official when the report holder does not possess an approval by the
Commission),

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021.

1CC-IES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be constried -~

as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by 1CC Evaluation Service, LLC, express or implicd, as pnm ﬂ,ﬂ,,,s,'

to any finding or other matter in this report, or as to any product covered by the report. R .
2 (=

Copyright © 2021 ICC Evaluation Service, LLC. All rights reserved. Page 6 of 5
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Dual Function SVMIART VENT®

Superior Flood Protection and Natural Air Ventilation

ICC-ES Evaluated and
FEMA Accepted Foundation Flood Vents

M Potential savings on homeowner's NFIP premiums
M Preserves aesthetic heauty of a home by requiring
2/3 less vents
B Each vent certified to protect 200 sq. ft.
of your home
i Code Compliant, FEMA accepted,
ICC-ES Evaluated
M All Stainless Steel construction meets or exceeds
flood and corrosion resistance code requirements
| Patented automatic floats release hi-directional
flood door

i Temperature controlled louvers automatically open
in warm weather and close in cold weather

One 16" x 8" vent is certified to cover 200 square
feet of enclosed area for flood protection and 51
square inches for ventilation

SMART VENT® models are certified to provide flood protection
and ventilation. This model is used for a home with a craw!
space or any enclosed area that desires natural air ventilation
and flood protection. All stainless steel construction resists
weather and pest.

Y
SIVIART VENT

www.smartvent.com e 877-441-8368




SMART VENT® - Model: 1540-510

Model # 1540-510
Installation Type: Masonry Wall

Style: louvered

Dimensions: 16" x 8"
Rough Opening: 16%" x 84" (one block, or CMU)
Finish: Stainless Steel (Standard)

Available Powder Coat Colors For Special Order:

White Wheat Gray Black Stainless (standard)

Optional Accessories: _
Fire Damper, Interior Trim Flange & Inner Sleeve, Rain Shield

Other Models Available: Insulated FLOOD VENT,

Overhead Garage Door Model, Stacked and Quad Configurations,
Models for Wood Studded Wall Applications and Pour in Place
Buck Systems.

There's more online at www.smartvent.com

Dealer Locator, Installer Locator, Cad Drawings, Installation
Instructions, Technical Specifications, Frequently Asked
Questions, Videos, Testimonials, Resource Library Database,
Insurance Forms.

Rapidly rising floodwater can put extreme pressure on the foundation walls
causing improperly vented structures to buckle and collapse. SMART VENTS®
quickly and efficiently equalize the pressure and minimize damage.

www.smartvent.com » 877-441-8368

How it works:

Flood Protection: The SMART VENT® door is latched
closed until flood water enters. Entering flood water
lifts the patented internal floats which unlatches and
rotates the door open. This allows the flood water to
automatically enter and exit through the frame opening,
relieving the pressure from your foundation walls.

Ventilation: A bimetal coil (like a thermostat, no elec-
tricity is needed) automatically opens and closes the
ventilation louvers as temperature changes. They will
be closed when itis freezing outside and open when it
is warm outside to provide natural ventilation.

Important note: SMART VENT® does not rely on the
louvers to let floodwater in and out. Regardless of the
louvers' position, opened or closed, when floodwater
flows into the door, the internal floats release the door
to rotate open to relieve the hydrostatic pressure. The
louvers and pest screen are rotated out of the path of
the floodwater. The temperature-controlled louvers are
for ventilation purposes only.

v
3
v
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How does one SMART VENT®
provide so much coverage?

You may have heard that FEMA requires that flood
openings provide one square inch of opening per one
square foot of enclosed area, referring to dimensions
of the opening in proportion to the space to be vented.
This is only partially correct. FEMA's regulations and
guidelines do state that a non-engineered flood vent
solution must (among other requirements) provide one
square inch of opening per square foot of enclosed
area to be vented. However,; all SMART VENT®
products are ICC-ES certified engineered openings.
They have been designed, engineered, tested, rated,
and certified to provide flood relief so efficiently that
only one unitis needed for 200 square feet of enclosed
area. ltwould be our pleasure to contact your code
official, surveyor, or insurance agent if they require
more information.
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OMB Conlrol No. 1660-0008
U.S. DEPARTMENT OF HOMELAND SECURITY Ao o oAyaor028
Federal Emergency Management Agency
National Flood Insurance Program

ELEVATION CERTIFICATE AND INSTRUCTIONS

Public reporting burden for this data eollection is estimated to average 3,75 hours per response, The burden estimate includes the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and submilting this form.
You are not required to respond to this collection of information unless a valid OMB conirof number is displayed on this form. Send comments
regarding the accuracy of the burden estimale and any suggestions for reducing the burden to: Information Collections Management,
Department of Homeland Securily, Federal Emergency Management Agency, 500 C Street SW, Washinglan, DC 20742, Paperwork
Reduction Project {1660-0008). NOTE: Do not send your completed form to this address.

SEIR i

Authority: Title 44 CFR § 61.7 and 61.8,

Principal Purposa(s): This information is being collected for the primary purpose of documenting compliance with Nationatl Flood
Insurance Program {NFIP) floodplain management ordinances for new or substantially improved structures in designated Special Flood
Hazard Areas. This form may alsc be used as an optional tool for a Letter of Map Amendment (LOMA), Conditional LOMA (CLOMA), .etter
of Map Revision Based on Fill (LOMR-F), or Canditional LOMR-F (CLOMR-F), or for flood insurance rating purposes in any flood zone.

Routine Use(s): The information on this form may be disclosed as generally permitted under 5 U.8.C. § 562a(b) of the Privacy Act of 1974,
as amended. This Includes using this information as necessary and authorized by the routine uses published in DHS/ FEMA-003 ~ National
Flood Insurarice Program Files System of Records Notice 79 Fed. Reg. 28747 (May 19, 2014) and upon writien request, written consent, by
agreement, or as required by law.

Disclosure: The disclosure of information on this form is volunlary; however, fallure to provide the information requested imay impact the
flood insurance prermium thraugh the NFIP. Information wili anly be released as permitied by law.

The Elevation Certificate is an important administrative tool of the NFIP. It can be used to provide elevation information necessary to ensure
compliance with community fleodplain management ordinances, to inform the proper insurance premium, and o support a request fora
LOMA, CLOMA, LOMR-F, or CLOMR-F. ‘

The Elevation Certificate is used to dosument flocdplain management compliance for Post-Flood [nsurance Rale Map (FIRM) buildings,
which are buildings constructed after publication of the FIRM, located in flood Zones A1-A30, AE, AH, AO, A (with Base Flood Elevation
(BFE)}, VE, V1=V30, V (with BFE), AR, ARIA, ARJAE, AR/A1-A30, AR/AH, AR/AO, and A99. It may also he used to provide elevation
information for Pre-FIRM buildings or buildings in any flood zone.

As part of the agreement for making fiood insurance available in a community, the NFIP requires the community lo adopt flcodptain
management regulations that specify minimum requirements for reducing flood losses. One such requirement is for the community to obtain
the elevation of the lowest floor {including basernent) of all new and substantially improved buildings, and maintain a record of such
information. The Elevation Cerlificata provides a way for a community to document compliance with the communily's floodplain
management ordinance.

Use of this certificate does not provide a waiver of the fload insurance purchase requirement. Only a LOMA or LOMR-F from the Federal
Emergency Management Agency (FEMA) can amend the FIRM and remove the federal mandate for a lending institution to require the
purchase of flood insurance. However, the lending institution has the option of requiring flood insurance even if a LOMA/LOMR-F has been
issued by FEMA, The Elevation Certificate may be used to support a LOMA, CLOMA, LOMR-F, or CLOMR-F request. Lowesl Adjacent
Grade (LAG) elevations certified by a land surveyor, engineer, or architect, as authorized by state law, will be required if the certificate is
used to support a LOMA, CLOMA, LOMR-F, or CLOMR-F request. ALOMA, CLOMA, LOMR-F, or CLOMR-F request must be submitted
with either a completed FEMA MT-EZ or MT-1 application package, whichever is appropriate. If the certificate will only be completed to
support a LOMA, CLOMA, LOMR-F, or CLOMR-F request, there is an option to document the certified LAG elevation on the Elevation Form
included in the MT-EZ and MT-1 application.

This cerificate is used only to certify bullding elevations. A separate certificate is required for floodpreofing. Under the NFIF, non-residential
buildings can be fleodpraofed up to or above the BFE. A floodproofed building is a bullding that has been designed and constructed to be
waterlight (substantiafly impermeable to floodwaters) below the BFE. Floodproofing of residential buildings is not permitted under the NFIP
unless FEMA has granted the community an exception for residential floodproofed basements. The community must adopt standards for
design and construction of floodproofed basements before FEMA will grant a basement exception. For both floodproofed non-residential
buildings and residential floodproofed basements in communities that have been granted an exception by FEMA, a flocdproofing cerlificate
is required.

The expiration date on the form herein does not apply to certified and completed Elevation Certificates, as a completed Elevation Cerfificate
does hot expire, unless there is a physical change to the building that invalidates information in Section A ltems A8 or A9, Section G, Sectian
E, or Section H. In addition, this form is intended for the specific building referenced in Seclion A and is nat invalidated by the transfer of
huilding ownership.

Additional guidance can he found In FEMA Publication 467-1, Floadplain Management Builetin: Elevation Certificate.

FEMA Form FF-206-FY-22-152 (fonmerly 088-0-33) (8/23) Form Page 1 of 8



U.S. DERPARTMENT OF HOMELAND SECURITY OMB Conlrol No. 1660-0008
Federal Emergency Management Agency EANAR DRER ARl
National Fload Insurance Program

ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11
Copy ali pages ofthls E[evatlon Cerln‘lcale and all attachments for (1) commumty off[clal (2) insurance agenticompany, and (3) building owner.

i ‘.; SECTION A PROPERTY lNFORMATION s FOR INSURANCE COMPANY USE

A1. Building Owner's Name: Arthur Robert Taylor Policy Number:

A2, Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.. | Company NAIC Number:
no address -

City: Pacific City State:  OR Z1P Code: 97135

A3. Property Description {e.g., Lol and Block Numbers or Legal Description) and/or Tax Parcel Number:
Tax Lot 1601, Map 04S10W19CA / Document No. 2017-02965, Tillamook County Records

A4, Building Use (e.g., Residential, Non-Residential, Addition, Accessary, ete.):  Residential
A5, Latitude/Longitude: Lat. 45°12'22 45" N Long. 123°57'37.75" W Horiz. Datum: [:] NAD 1927 [ NAD 1983 [ WGS 84

YYTYYYYYYYY‘I’YYTYTTTTYTTTYYTTTTTTTTYTTTTYTTTTTTTYYYTTTYTTYTTTY T Y Y Y Y Y

A7. Building Diagram Number: 6
A8. For a building with a crawlspace or enclosure(s): ]

a) Square footage of crawlspace or enclosure(s): 318 sq. ft.

b) Is there at least one permanent flood opening on two different sides of each enclosed area? Yes [JNo [} N/A

¢) Enter number of permanent flood openings in the crawlspace or enclosure(s) within 1.0 foot above adjacent grade:
Non-engineered flood openings: 0 Engineered flood openings: 6

SAATH

d) Total net open area of non-engineered flood openings in A8.c: 0 sq. in.

&) Total rated area of engineered flood openings in A8.c (attach documentation — see Instructions): 1200 sq. ft. .

fy Sum of A8.d and A8.e rated area (if applicable - see Instructions): 1200 sq. ft. !
A9. For a huilding with an attached garage:

a) Square footage of altached garage: n/a sq. ft.

b) Is there al least one permanent flood opening on two different sides of the attached garage? [ ]Yes [|No [ JN/A

=t

¢) Enter number of permanent flood openings in the attached garage within 1.0 fool above adjacent grade:

Non-engineered flood openings: Engineered flood openings:
d) Total net open area of non-engineered flood openings in A9.c: sq. in. i
@) Tolal rated area of engineered flood openings in A9.c (attach documentation — see Instructions): sq. ft. ]

f) Sum of AS.d and AS.e rated area (if applicable — see Instructions): : sq. ft.

SECTION B FLOGD. SURANCE RATE MAF’ (FIRM) ]NFGRMATION

B1.a. NFIP Community Name: Tillamook County B1.b. NFIP Community Identification Number: 410196

B2. County Name: Tillamook County B3. State: OR B4. Map/Panel No.: 41057C/0855 B5. Suffix: F
B6. FIRM Index Date: 09/28/2018 B7. FIRM Panel Effective/Revised Date: 09/28/2018
B8. Flood Zone(s): AE BY. Base Flood Elevation(s) (BFE) (Zone AO, use Base Flood Depth): 18.4'

B10. Indicate the source of the BFE data or Base Flood Depth entered in ltem B9:
[1FIS PJFIRM [] Community Determined [] Other:

B11. Indicate elevation datum used for BFE in Item B9: [ ] NGVD 1929 [X] NAVD 1988 [ ] Other/Source:

B12. Is the building iocated in a Coastal Barrier Resources System (CBRS) area or Otherwise Protected Area (OPAY? [_] Yes [X] No
Designation Date: [TJCBRS [ ]OPA

B13. Is the building located seaward of the Limit of Moderate Wave Action (LIMWA)? [ ] Yes [ No

FEMA Form FF-208-FY-22-152 (formerly 086-0-33) (8/23) Form Page 2 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address (including Apt., Unit, Site, and/or Bldg. No.) or P.O. Route and Box No.: FOR INSURANCE COMPANY USE
no address '

Policy Number:

Gity: Pacific City State; OR  ZIP Code: 97135

Company NAIC Number:

C1. Building elevations are based on: Gonstruction Drawings*  [] Building Under Construction* [] Finished Construction
*A new Elevation Certificate will be required when construction of the building is complete.

C2. Elevations — Zones A1-A30, AE, AH, AO, A (with BFE), VE, V1-V30, V (with BFE), AR, AR/A, ARIAE, AR/AT-A30, AR/AH, AR/AO,
A99. Complete ltems C2.a~h below according to the Building Diagram specified in ltem A7. In Puerto Rico only, enter meters.

Benchmark Utilized: GPS - See Section D Vertical Datum: NAVD 1988

Indicate elevation datum used for the elevations in items a) through h) below.
[INGVD 1929 [} NAVD 1988 [ ] Other:

NN Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YYYYYYYYYyYyYyYyY
Datum used for huilding elevations must be the same as that used for the BFE. Conversion factor used? [] Yes [X No
If Yes, describe the source of the conversion factor in the Section D Comments area.

Check the measurement used:

h) Finished LAG al lowest elevation of attached deck or stairs, including structural
support: 12.0

4

[

’

a) Top of bottom floor (including basement, crawlspace, or enclesure floor): 12.0 [X] feet [] meters 1
b) Top of the next higher floor (see Instructions). 214 [X] feet [ | meters :
c) Bottom of the lowest horizontal structural member (see Instructions): nfa [] feet [] meters i
— )

d) Altached garage (top of slab): nfa [] feet [] meters %
e 4

e) Lowest elevation of Machinery and Equipment (M&E) servicing the building )
(describe type of M&E and location in Section D Comments area): ] feet [} meters :'

s

f) Lowest Adjacent Grade (LAG) next to building: Natural [ | Finished 11.9 K] feet [] meters 4:
T ’

g) Highest Adjacent Grade (HAG) next to building: [X] Natural [_] Finished 12.0 feet [] meters :
e ’

’.

P,

|4

X

feet [] meters

IS S ST e e T whs

SECTION D — SURVEYO GINEER, OF TIFI

.This certification is to be signed and sealed b&r a land surveyor, engineer, or architecl authorized by state law to certify elevation
information. / certify that the information on this Certificate represents my best efforts to interpret the data available. ! understand that any
false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001.

Were latitude and lengitude in Section A provided by a licensed land surveyor? [[]Yes [[INo

< . — -2 0625
[(] Check here if altachments and describe in the Comments area. SIGNEDON: 5~ =2

e

Certifier's Name: James B. Brown License Number; 60378 PRROEFGS,STEQONAL

itle: Professional Land Surveyor
e : LAND SURVEYOR
Company Name: Centerline Concepts Land Surveying, Inc.
Address: 18376 Molalla Avenue, Suite 120 j P— e
City: Oregon Cit State:  OR  ZIP Code: 87045

W S e oder 2 4 NOVEMBER 30, 2007
Telephone: (503) 650-0188 Ext.: Email: jamesb@centerlinecencepts.com JAMES BURTO]\! BROWN

% 60379

Signature: =g > it g Date: S— L F-2e2s EXPIRERIaéd Staberes 92

Capy all pages of this Elevation Certificate and all attachments for (1) community official, (2) insurance agent/company, and (3) building owner.

Comments {including source of conversion factor in C2; type of equipment and location per C2.e; and description of any attachments):
--Benchmark utilized in section C2 is based on static GPS observations post-processed by OPUS.

--This is a Pre-Construction Elevation cettificate for proposed Unit 3

—Engineered Flood Vent in A8e is a Smart Vent Model 1540-510. 1 vent rated 200 sf

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 3 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

FOR INSURANCE COMPANY USE

Building Street Addrass (including Apt., Unit, Suite, and/or Bidg. No.) or P.O. Route and Box No.:
no address

City: Pacific City State: OR  ZIP Code: 97135

Policy Number:

Company NAIC Number:

For Zones AQ, AR/AQ, and A (without BFE), complele Items E1-ES. For ltems E1-F4, use natural grade, if available. If the Certificate is
intended to support a Letter of Map Change request, complete Sections A, B, and C. Check the measurement used. In Puerto Rico only,
enter meters.

Building measurements are based on:  {_] Construction Drawings* [} Building Under Construction* [ ] Finished Construction
*A new Elevation Certificate will be reqguired when construction of the building is complete.

E1. Provide measurements {C.2.a in applicable Building Diagram) for the following and check the appropriate boxes to show whether the
measurement is above or below the natural HAG and the LAG.

a) Top of bottom floor (including basement,
crawlspace, or enclasure) is: (] feet [] meters [ aboveor [] befow the HAG.

by Top of boitom floor (including basement,
crawlspace, or enclosure) is: [] feet [] meters [] aboveor [7] helow the LAG.

E2. For Building Diagrams 6~8 with permanent flood openings provided in Section A ltems 8 and/or 8 (see pages 1-2 of Instructions), ke
next higher floor (C2.b in applicable
Building Diagram} of the building is: [[] feet [} meters [ aboveor [] helow the HAG.

E3. Aftached garage (top of slab) is: [ feet 7] meters [] aboveaor [] below the HAG.

E4. Top of platform of machinery and/or equipment
servicing the building is: [ feet [] meters [ aboveor [] below the HAG.

E5. Zone AQ only: If no flood depth number is available, is the top of the bottom floor elevated in accordance with the community's
floodplain management crdinance? {7] Yes [] Mo [ Unknown  The local official must certify this information in Section G,

The property awner or owner's authorized representative who completes Sections A, B, and E for Zone A (without BFE) or Zone AO must
sign hare. The stalements in Sections A, B, and E are correct to the best of my knowledge

[T] Check here if attachments and describa in the Commaenis area,

Property Owner or Owner's Authorized Representative Name:

Address:
City: State: ZIP Code:

Telephone: Ext.: Email:

Signature: Date:

Comments:

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) {8/23) Form Page 4 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-41

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.0. Route and Box No.: FOR INSURANCE COMPANY USE

no address
City: Pagific City State: OR  ZIP Code; 97135

Policy Number:

Company NAIC Number:

The local official who is autherized by law or ordinance to administer the community's floodptain management ordinance can complete
Section A, B, G, E, G, or H of this Elevation Cerificaie. Complete the applicable ltem(s) and sign below when:

G1. |] The information in Section C was taken from other documentation that has been signed and sealed by a licensed surveyor,
engineer, or archilect who is authorized by state law to certify elevation information, (Indicate the source and date of the
elevation data in the Comments area below.)

G2.a. [] Alocal official completed Section E for a building located in Zone A (without a BFE), Zone AQ, or Zone ARIAQ, or when itam
E5 is completed for a building located in Zone AQ,

G2.b. [ Alocal official completed Section H for insurance purposes.
a3, [ nthe Comments area of Seclion G, the local officiat describes specific corrections to the information in Seclions A, B, E and H.
G4, [ The following information (ilems G5-G11) Is provided for community floodplain management purposes.

G5, Permit Number: (G6, Daie Permit 1asued:

G7. Date Ceriificaie of Compliance/Occupancy Issued:

G8.  This permit has been issued for: [ New Construction [_] Substantial Improvement

G9.a. Elevalian of as-built lowest floor {including basement} of the

buitding: []feet [] meters Datum:

GY9.b. Elevaiion of bottom of as-built fowest harizontal structural
member: []feet [} meters Datum:
(310.a. BFE (or depih in Zone AQ) of flooding at the building site: (Jfeet [Jmeters Dalum:

G10.b. Community's minimum elevalion (or depth in Zone AQC)
requirement for the fowest floor or lowest horizontal structural

member: [Jfeet [meters Datum:

G11. Variance issued? []Yes []NMNo If yes, aftach documentation and describe in the Comments area.

The local official who provides information in Section G must sign here. [ have completed the informalion in Section G and cerlify that it is
correct fo the best of my knowledge. If applicable, | have alsa provided specific cotrections i the Comments area of this section.

Lacal Official's Name: Title:

NFIP Communily Name:

Telephone: Ext.: Email:
Address:
City: State: ZIP Code:

Sighature: Date:

Comments (including type of equipinent and location, per C2.g; description of any attachments; and corrections to specific information in
Sections A, B, D, E, or H):

FEMA Form FF-206-FY~22-152 (formerly 086-0-33) (8/23) Form Page 5 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.C. Route and Box No.: FOR INSURANCE COMPANY USE
no address e

City: Pacific Cily : State; OR  ZIP Code: 87135

Policy Number:

Company NAIC Number:

The properly owner, owner's authorized represenlative, or local floodplain management official may complele Section H for all flood zones
lo determine the building's first floor height far insurance purposes. Seclions A, B, and [ must also be completed. Enter heights to the
nearest tenth of a foot (nearest tenth of a meler in Puerto Rico). Reference the Foundation Type Diagrams (at the end of Section H
Instructions) and the appropriate Building Diagrams (at the end of Secftion | Instructions) to complete this section.

H1. Provide the height of the top of the floor (as indlcated in Foundation Type Diagrams) above the Lowest Adjacent Grade (LAG):

a) For Building Diagrams 1A, 1B, 3, and 5-8. Tap of boitam [Jfeet [Jmeters [7]above the LAG
floor (include above-grade floors only for buildings with
crawlspaces or enclosure floors) is:

b) For Building Diagrams 24, 2B, 4, and 6-8. Top of next [Nfeet [Jmeters []above the LAG
higher flocr {i.e., the floor above basement, crawlspace, or
enclosure floor) is:

H2. Is all Machinery and Equipment servicing the building (as listed in Hem H2 instructions) elevated to or above the floor indicated by the
H2 arrow (shown in the Foundation Typa Diagrams at end of Section H instructions) for the appropriate Building Diagram?

[Jves []No

The properly owner or owner's autharized representative who completes Sections A, B, and H must sign here. The stalements in Seclions
A, B, and H are correct to the hast of my knowledge. Note: If the local floadplain management official completed Section H, they should
indicate in item G2.b and sign Section G.

[] Check here if altachmenis are provided {(including required photos) and describe each attachment in the Commenis area.

Property Owner or Owner's Authorized Representative Name:

Address:
City: State: ZIP Code:
Telephone: Ext.: Email:

Signature: Date:

Commen(s;

FEMA Form FF-208-FY-22-152 (formerly 086-0-33) (8/23) Form Page 6 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11
BUILDING PHOTOGRAPHS

See Instructions for ltem AB.

Building Street Address {including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box Na.: FOR INSURANCE COMPANY USE

no address
City: Pacific City State: OR  ZIP Code: 97135

Policy Number:

Company NAIC Number:

Instructions: Insert below at least two and when possible four photographs showing each side of the building {for example, may only be
able to take front and hack pictures of townhousesfrowhouses). identify alf photographs with the date taken and "Front View," "Rear View,"
"Right Side View," or “Lefl Side View." Photographs must show the foundation. When flood openings are present, include at least one
close-up photograph of representative flood openings or vents, as indicated In Sections A8 and A9,

Photo One

Photo One Caption:

Photo Two

Photo Two Caption:

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 7 of &




ELEVATION CERTIFICATE

IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON [NSTRUCTION PAGES 1-11

BUILDING PHOTOGRAPHS

Continuation Page

Building Street Address (including Apt., Unit, Suite, andfor Bldg. No.) or P.O. Route and Box No.:
no address

FOR INSURANCE COMPANY USE

City: Pacific City State; OR ZIP Code: 87135

vents, as indicated in Sections A8 and A9,

Policy Numbaer:

Company NAIC Number;

Inseri the third and fourth photographs below. Identify all photographs with the date taken and "Front View," "Rear View," "Right Side
View," ar "Left Side View." Wien flood openings are present, include at least one close-up photagraph of representative flood openings or

Phote Three

Photo Three Caption:

Phaoto Four

Photo Four Caption:

FEMA Form FF-206-FY~22-152 (formerly 086-0-33) (8/23)

Form Page 8 of 8
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DIVISION: 08 00 00—OPENINGS
SECTION: 08 95 43—VENTS/FOUNDATION FLOOD VENTS

REPORT HOLDER:

SMART VENT PRODUCTS, INC.

EVALUATION SUBJECT:

SMIART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520;
#1540-521; #1540-510; #1540-511; #1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
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There is no warranty by ICC Evaluation Service, LLC, express or implied, as to any finding or other matter in this ACCREDITED
report, or as to any product covered by the report. pm'i%?;ﬁogg&f Bedy
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ICC-ES Evaluation Report

ESR-2074

Reissued February 2021
Revised April 2021
This report is subject to renewal February 2023,

www.icc-es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC,
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD
VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-
511; #1540-570; #1540-574; #1540-524; #1540-514

FLOOD VENT SEALING KIT #1540-526

1.0 EVALUATION SCOPE
Compliance with the following codes:

m 2021, 2018, 2015, 2012, 2009 and 2006 Intemational
Building Code® (IBC)

m 2021, 2018, 2015, 2012, 2009 and 2006 International
Residential Code® (IRC)

m 2021, 2018 Intemational Energy Conservation Code®
(IECC)

m 2013 Abu Dhabi International Building Code (ADIBC)T

IThe ADIBC is based on the 2009 |BC. 2009 IBC code sections referenced
in this report are the same sections in the ADIBC.

Properties evaluated:
B Physical operation
m Water flow

2.0 USES

The Smart Vent® units are engineered mechanically
operated flood vents (FVs) employed to equalize hydrostatic
pressure on walls of enclosures subject to rising or falling
flood waters. Certain models also allow natural ventilation.

3.0 DESCRIPTION
3.1 General:

When subjected to rising water, the Smart Vent® FVs
internal floats are activated, then pivot open to allow flow in
either direction to equalize water level and hydrostatic
pressure from one side of the foundation to the other. The
FV pivoting door is normally held in the closed position by a
buoyant release device. When subjected to rising water, the
buoyant release device causes the unit to unlatch, allowing
the door to rotate out of the way and allow flow. The water
level stabilizes, equalizing the lateral forces. Each unit is

fabricated from stainless steel. Smart Vent® Automatic
Foundation Flood Vents are available in various models and
sizes as described in Table 1. The SmartVENT® Stacking
Model #1540-511 and FloodVENT® Stacking Model #1540-
521 units each contain two vertically arranged openings per
unit.

3.2 Engineered Opening:

The FVs comply with the design principle noted in Section
2.7.22 and Section 2.7.3 of ASCE/SEl 24-14 [Section
2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006 IBC and IRC)]
for a maximum rate of rise and fall of 5.0 feet per hour
(0.423 mm/s). In order to comply with the engineered
opening requirement of ASCE/SEI 24, Smart Vent FVs must
be installed in accordance with Section 4.0.

3.3 Ventilation:

The SmartVENT® Model #1540-510 and SmartVENT®
Overhead Door Model #1540-514 both have screen covers
with 4-inch-by-'/4-inch (6.35 by 6.35 mm) openings,
yielding 51 square inches (32 903 mm?) of net free area to
supply natural ventilation. The SmartVENT® Stacking Model
#1540-511 consists of two Model #1540-510 units
in one assembly, and provides 102 square inches
(65 806 mm?) of net free area to supply natural ventilation.
Other FVs described in this report do not offer natural
ventilation.

3.4 Flood Vent Sealing Kit:

The Flood Vent Sealing Kit Model #1540-526 is used with
SmartVENT® Model #1540-520. It is a Homasole 440
Sound Barrier® (ESR-1374) insert with 21 — 2-inch-by-2-inch
(51 mm x 51 mm) squares cut in it. See Figure 4.

4.0 DESIGN AND INSTALLATION
4.1 SmartVENT® and FloodVENT®;

SmartVENT® and FloodVENT® are designed to be installed
into walls or overhead doors of existing or new construction
from the exterior side. Installation of the vents must be in
accordance with the manufacturer's instructions, the
applicable code and this report. Installation clips allow
mounting in masonry and concrete walls of any thickness.
In order to comply with the engineered opening design
principle noted in Section 2.7.2.2 and 2.7.3 of ASCE/SEI 24-
14 [Section 2.6.2.2 of ASCE/SE| 24-05 (2012, 2009, 2006
IBC and IRC)], the Smart Vent® FVs must be installed as
follows:

m With a minimum of two openings on different sides of
each enclosed area.

1CC-ES Evaluation Reports are not to be construed as represemting aesthetics or any other attributes not speeifically addvessed, nor are they to be construed
as an endorsement of the subject of the yreport or a recommendation for its use, There is no warranty by 1CC Evaluation Service, LLC, express or implied, as

to any finding or other matter in this report, or ax to any product coverced by the report.

Copyright © 2021 ICC Evaluation Service, LLC. All rights reserved.
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B With a mininum of one FV for every 200 square
feet (18.6 m?) of enclosed area, except thal the
SmartVENT®  Stacking Model #1540-511  and
FloodVENT® Stacking Model #1540-521 must be
installed with a minimum of one FV for every
400 square feet (37.2 m?) of enclosed area.

B Below the base flood elevation.

| With the bottom of the FV located a maximum of
12 inches (305.4 mm) above the higher of the final grade
or floor and finished exterior grade immediately under
each apening.

4.2 Flood Vent Sealing Kit

The Flood Vent Sealing Kit Model 1540-526 is used in
conjunction with FloodVENT® Model #1540-520. When
installed and tested in accordance with ASTM E283, the FVV
and Flood Vent Sealing Kit assembly have an air leakage
rate of less than 0.2 cubic feet per minute per lineal foot
(18.56 I/min per lineal meter) at a pressure differential of
1 pound per square foot (50 Pa) based on 12.58 lineal feet
(3.8 lineal meters) contained by the Flood Vent Sealing Kit.

5.0 CONDITIONS OF USE

The Smart Vent® FVs described in this report comply with,
or are suitable alternatives to what is specified in, those
codes listed in Section 1.0 of this report, subject to the
following conditions:

5.1 The Smart Vent® FVs must be installed in accordance
with this report, the applicable code and the
manufacturer's installation instructions. In the event of
a conflict, the instructions in this report govern.

5.2 The Smart Vent® FVs must not be used in the place of
"breakaway walls” in coastal high hazard areas, but are
permilted for use in conjunction with breakaway walls
in other areas.

6.0 EVIDENCE SUBMITTED

6.1 Data in accordance with the ICC-ES Acceptance
Criteria for Mechanically Operated Flood Vents

(AC364), dated August 2015 (editorially revised
February 2021).

6.2 Test report on air infiltration in accordance with ASTM
E283.

7.0 IDENTIFICATION

7.1 The Smart VENT® models and the Flood Vent Sealing
Kit described in this report must be identified by a label
bearing the manufacturer's name (Smartvent
Products, Inc.), the model number, and the evaluation
report number (ESR-2074).

7.2 The report holder's contact information is the following:

SMART VENT PRODUCTS, INC.
430 ANDBRO DRIVE, UNIT 1
PITMAN, NEW JERSEY 08071
(877) 441-8368
www.smartvent.com
info@smartvent.com

TABLE 1—MODEL SIZES

MODEL NAME NTJ%%EELR MODEL SIZE (in.) COVERAGE (sq. ft.)
FloodVENT® 1540-520 15314" X 734" 200
SmartVENT® 1540-510 153/4" X 734" 200

FloodVENT® Overhead Door 1540-524 153/4" X 78/4" 200
SmartVENT® Overhead Door 1540-514 16%/4" X 734" 200
Wood Wall FloodVENT® 1540-570 14" X 834" 200

Wood Wall FloodVENT® Overhead Door 1540-574 14" X 834" 200
SmartVENT® Stacker 1540-511 16" X 16" 400
FloodVeni® Stacker 1540-521 16" X 16" 400

For Sl: 1 inch =25.4 mm; 1 square fool = m?

FIGURE 1—SMART VENT: MODEL 1540-510
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ICC-ES Evaluation Report ESR-2074 CBC and CRC Supplement
Reissued February 2021

Revised April 2021
This report is subject to renewal February 2023.

www.icc-es.orq | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511; #1540-
570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described
in ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with codes noted below.

Applicable code editions:
B 2019 California Building Code (CBC)

For evaluation of applicable chapters adopted by the California Office of Statewide Health Planning and Development
(OSHPD) and Division of State Architect (DSA), see Sections 2.1.1 and 2.1.2 below.

m 2019 California Residential Code (CRC)
2.0 CONCLUSIONS
21 CBC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
camply with 2019 CBC Chapter 12, provided the design and installation are in accordance with the 2018 Infernational Building
Code® (IBC) provisions noted in the evaluation repart and the additional requirements of CBC Chapters 12 and 16 , as
applicable.

2.1.1 OSHPD:
The applicable OSHPD Sections and Chapters of the CBC are beyond the scope of this supplement.

2.1.2 DSA:
The applicable DSA Sections and Chapters of the CBC are beyond the scope of this supplement.
2.2 CRC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the 2019 CRG, provided the design and installation are in accordance with the 2018 International Residential
Code® (IRC) provisions noted in the evaluation report.

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021,

1CC-IS Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they 1o be construed -~

as an endorsentent of the subject of the report or a recomniendation for its use. There is no warranty by ICC Evaluation Service, LLC, express o implied, ay - aaw

to any finding or ather matter in this report, or as to any product covered by the report. nl)!r‘c‘»i JRCTEITTN
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ICC-ES Evaluation Report ESR-2074 FBC Supplement
Reissued February 2021

Revised April 2021

This report is subject to renewal February 2023.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511;
#1540-570; #1540-574, #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526

1.0 REPORT PURPOSE AND SCOPE

Purpose:
The purpase of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described in
ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with the codes noted below.
Applicable code editions:
m 2020 Florida Building Code—Building
| 2020 Florida Building Code—Residential
2.0 CONCLUSIONS

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the Florida Building Code—Building and the Florida Building Code-Residential , provided the design requirements
are determined in accordance with the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.
The installation requirements noted in ICC-ES evaluation report ESR-2074 for 2018 Intemational Building Code® meet the
requirements of the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.

Use of the Smart Vent® Automatic Foundation Flood Vents has also been found to be in compliance with the High-Velogity
Hurricane Zone provisions of the Florida Building Code—Building and the Florida Building Code—Residential .

For products falling under Florida Rule 61G20-3, verification that the report holder's quality assurance program is audited by
a quality assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the
responsibility of an approved validation entity (or the code official when the report holder does not possess an approval by the
Commission).

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021,

ICC-IS Evaluwation Reports are not to be constried as representing aesthetics or any other attributes not speeifically addressed, nor are they to he construed ~ (-\

as an endorsement of the subject of the report or a reconmendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as— 1aw

to any findmg or other matter in this report, or as te any product covered by the report. .!.'..._-,‘,.g T
€Al am
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Dual Function SVIART VENT®

Superior Flood Protection and Natural Air Ventilation |

ICC-ES Evaluated and
FEMA Accepted Foundation Flood Vents

B Potential savings on homeowner's NFIP premiums
H Preserves aesthetic heauty of a home by requiring
2/3 less vents
M Each vent certified to protect 200 sq. ft.
of your home
M Code Compliant, FEMA accepted,
ICC-ES Evaluated
M All Stainless Steel construction meets or exceeds
flood and corrosion resistance code requirements
M Patented automatic floats release bi-directional
flood door

B Temperature controlled louvers automatically open
in warm weather and close in cold weather

One 16" x 8" vent is certified to cover 200 square
feet of enclosed area for flood protection and 51
square inches for ventilation

SMART VENT® models are certified to pravide flood protection
and ventilation. This model is used for a home with a crawl
space or any enclosed area that desires natural air ventilation
and flood protection. All stainless steel construction resists
weather and pest.

N N
SIVIART VENT

Www.smartvent.éom e 877-441-8368




Model # 1540-510
Installation Type: Masonry Wall

Style: louvered

Dimensions: 16" x 8"
Rough Opening: 16%" x 844" (one block, or CMU)
Finish: Stainless Steel (Standard)

Available Powder Coat Colors For Special Order:

White Wheat Gray Black Stainless (standard)

Optional Accessories:
Fire Damper, Interior Trim Flange & Inner Sleeve, Rain Shield

Other Models Available: Insulated FLOOD VENT,

Overhead Garage Door Model, Stacked and Quad Configurations,
Models for Wood Studded Wall Applications and Pour in Place
Buck Systems.

There’s more online at www.smartvent.com

Dealer Locator, Installer Locator, Cad Drawings, Installation
Instructions, Technical Specifications, Frequently Asked
Questions, Videos, Testimonials, Resource Library Database,
Insurance Forms.

S Xe = - Ll

Rapidly rising floodwater can put extreme pressure on the foundation walls
causing improperly vented structures to buckle and collapse. SMART VENTS®
quickly and efficiently equalize the pressure and minimize damage.

www.smartvent.com ¢ 877-441-8368

SMART VENT® - Model: 1540-510

How it works:

Flood Protection: The SMART VENT® door is latched
closed until flood water enters. Entering flood water
lifts the patented internal floats which unlatches and
rotates the door open. This allows the flood water to
automatically enter and exit through the frame opening,
relieving the pressure from your foundation walls.

Ventilation: A bimetal cail (like a thermostat, no elec-
tricity is needed) automatically opens and closes the
ventilation louvers as temperature changes. They will
be closed when it is freezing outside and open when it
is warm outside to provide natural ventilation.

Important note: SMART VENT® does not rely on the
louvers to let floodwater in and out. Regardless of the
louvers’ position, opened or closed, when floodwater
flows into the door, the internal floats release the door
to rotate open to relieve the hydrostatic pressure. The
louvers and pest screen are rotated out of the path of
the floodwater. The temperature-controlled louvers are
for ventilation purposes only.

2"x 15"

3" x 154"

Foundation Wall
Cross-Section:

How does one SMART VENT®
provide so much coverage?

You may have heard that FEMA requires that flood
openings provide one square inch of opening per one
square foot of enclosed area, referring to dimensions
of the opening in proportion to the space to be vented.
This is only partially correct. FEMA's regulations and
guidelines do state that a non-engineered flood vent
solution must (among other requirements) provide one
square inch of opening per square foot of enclosed
area to be vented. However, all SMART VENT®
products are ICC-ES certified engineered openings.
They have been designed, engineered, tested, rated,
and certified to provide flood relief so efficiently that
only one unitis needed for 200 square feet of enclosed
area. It would be our pleasure to contact your code
official, surveyor, or insurance agent if they require
mare information.
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OMBE Control No. 0-0008
U.S. DEPARTMENT OF HOMELAND SECURITY Excraton Date: 083012028
Federal Emergency Management Agency
National Flood Insurance Program

ELEVATION CERTIFICATE AND INSTRUCTIONS
O RS UCT O ABENGT

Public reporting burden for this data collection is estimaled to average 3.75 hours per response. The burden estimate includes the time for
reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and submilting this form.
“You are not required to respond to this collection of information unless a valid OMB controf number s displayad on this form. Send comments
regarding the accuracy of the burden estimate and any suggestions for reducing the hurden to; Information Collections Management,
Depariment of Homeland Security, Federal Emergency Management Agency, 500 G Street SW, Washington, DC 20742, Paperwark
Reduction Project (1660-0008). NOTE: Do not send your completed form o this address.

= iE

Autharity: Title 44 CFR § 61.7 and 61.8.

Principal Purpose(s): This information is being callected for the primary purpose of dacumenting compliance with National Flood
insurance Program (NFIP) floodplain management ordinances for new or substantially improved structures in designated Spacial Flaod
Hazard Areas. This form may also be used as an optional tool for a Letter of Map Amendment (LOMA), Conditional LOMA (CLOMA), Letter
of Map Revision Based on Fill (LOMR-F}), or Condilional LOMR-F {CLOMR-F), or for flood insurance rating purposes in any flood zone.

Routine Use(s): The Information en this form may be disclosed as generally permitled under 5 U.S.C. § 552a(b) of the Privacy Act of 1974,
as amended. This includes using this information as necessary and authorized by the routine uses published in DHS/ FEMA-003 — National
Flood Insurance Program Files System of Records Notice 78 Fed. Reg. 28747 (May 19, 2014) and upan written request, writien consent, by
agreement, or as required by law.

Disclosure: The disclosure of information on this form is voluntary; kowever, failure to provide the information requested may impact the
flood insurance premium through the NFIP. Information will only be released as permitted by law.

R P

The Elevation Certificate Is an important administrative toal of the NFIP. it can be used to provide elevation information necessary to ensure
compliance with communily floodplain management ordinances, to inform the proper insurance premium, and to support a request for a
LOMA, CLOMA, LOMR-F, or CLOMR-F,

The Elevation Cerlificate is used lo document floadplain management compliance for Post-Fleod Insurance Rate Map (FIRM) buildings,
which are huildings constructed after publication of the FIRM, located in flood Zones A1-A30, AE, AH, AQ, A (with Base Flood Elevalion
(BFEY), VE, V1-V30, V (with BFE), AR, AR/A, AR/AE, ARIA1-A30, AR/AH, ARIAQ, and A9, It may also be used io provide elevation
information for Pre-FIRM buildings or buildings in any flood zonhe,

As part of the agreement for making flood insurance available in a community, the NFIP requires the community to adopt floodplain
management regulations that specify minimum requirements for reducing flood losses, One such requirement is for the community o oblain
the elevation of the lowest floor (including basement) of all new and substantially improved buildings, and maintain a record of such
information. The Elevation Cerlificate provides a way for a community to document compliance with the community's floodplain
management ordinance.

Use of this cerfificate does not provide a waiver of the flood insurance purchase requirement. Only a LOMA or LOMR-F from the Federal
Emergency Management Agency (FEMA) can amend the FIRM and remove the federal mandate for a lending institulion to require the
purchase of flood insurance. However, the lending institution has the aptien of requiring flood insurance even if a LOMALOMR-F has been
issued by FEMA. The Elevation Cerlificate may be used fo support a LOMA, CLOMA, LOMR-F, or CLOMR-F requesl. Lowest Adjacent
Grade (LAG) elevations cerlified by a land surveyor, engineer, or architect, as authorized by slate law, will be required if the certificate is
used to suppart a LOMA, GLOMA, LOMR-F, or CLOMR-F requesl. A LOMA, CLOMA, LOMR-F, or CLOMR-F requesl must be submitted
with either a completed FEMA MT-EZ or MT-1 application package, whichever is appropriate. If the certificate will only be completed to
sUpport 8 LOMA, CLOMA, LOMR-F, or CLOMR-F request, there is an option to document the certified LAG elevation on the Elevation Form
included in the MT-EZ and MT-1 application.

This cerlificate is used only to certify building efevalions. A separate cerificate is required for floodproofing. Under the NFIP, non-residential
buildings can be floodproofed up to or above the BFE, A floodproofed building is a building that has been designed and constructed to be
watertight (substantially impermeable to floodwaters) below the BFE. Floodproofing of residential buildings is not permitted under the NFIP
unless FEMA has granted the community an exception for residential floodproofed basements. The community must adopt standards for
design and construction of floodproofed basements before FEMA will grant a basement exception. For bath floodproofed non-residential
buildings and residential floodproofed basements in communities that have heen granted an exception by FEMA, a floodproofing certificate
is required.

The expiration date on the form herein does not apply to certified and compleled Elevation Certificates, as a completed Elevation Certificate
does not expire, unless there is a physical change to the bullding that invalidates information in Section A ltems A8 or A9, Section C, Section
E, or Section H. In addition, this form is intended for the specific building referenced in Seclion A and is not invalidated by the transfer of
building ownership.

Additional guidance can be found in FEMA Publication 467-1, Floodplain Management Bulletin: Flavation Cerlificate.

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 1 of 8




U.S. DEPARTMENT OF HOMELAND SECURITY OMB Conlrol No. 1660-0008
Federal Emergency Management Agency Epletion Dt (RR04020
National Flood Insurance Program

ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11
Copy d” pages of ihls Elevalzon Cert:fcate and all atiachments for (1) community oﬁlmal (2} insurance agenticompany, and (8) building owner.

/ '_NFORMAT[ON FOR INSURANCE COMPANY USE

A1. Building Owner's Name: Arthur Robert Taylcr Policy Number;

A2. Building Street Address (including Apt., Unit, Suite, and/ar Bldg. No.) or P.O. Route and Box No.: | Company NAIC Number:
no address

City: Padific City State:  OR ZIP Code: 97135

A3. Properly Description (e.g., Lot and Block Numbers or Legal Description) and/or Tax Parcel Number:
Tax Lot 1601, Map 04S10W19CA / Document No, 2017-02965, Tillamook County Records

A4, Building Use (e.g., Residential, Non-Residential, Addition, Accessory, ete.):  Residential
AB. Latitude/Longitude: Lat, 45°1222.45" N Long. 123°57'37.75" W Horiz. Datum:{___l NAD 1927 B NAD 1983 [ WGS 84

A7. Building Diagram Number: 6

AB. For a building with a crawlspace or enclosure(s):

a) Square footage of crawlspace or enclosure(s): 318 sq. ft.

b) Is there at least one permanent flood opening on two different sides of each enclosed area? [ Yes [ No [ ] N/A

c) Enter number of permanent flood openings in the crawlspace or enclosure(s) within 1.0 foot above adjacent grade:
Non-engineered flood openings: 0 Engineered flood openings: 6

d) Total net open area of non-engineered flood openings in A8 ¢ 0 sq. in.

f) Sum of A8.d and A8.e rated area (if applicable — see Instructions): 1200 sq. ft.
A9. For a building with an attached garage:

a) Square footage of attached garage: n/a sq. ft.

b) Is there al least one permanent flood opening on two different sides of the attached garage? [ ]Yes [ [No [ |N/A

¢) Enter number of permanent flood openings in the attached garage within 1.0 foot above adjacent grade:
Non-engineered flood openings: Engineered flood openings:

d) Total net open area of non-engineered flood openings in AS.c: sq. in.

e) Total rated area of engineered flood openings in A8.c (attach documentation - see Instructions): 1200 sq. ft. :
e) Total rated area of engineered flood openings in A8.c (attach documentation — see Instructions): sq. ft. 1

LLLLLLLALLALLLLIILIIILLLLLLALLLLLLLLLLLALLLALL

SEGTION B FLOOD INSURANGE RATE MAP (FIRM) INFORMATION

)
f) Sum of A8.d and A9.e rated area (if applicable — see Instructions): sq. ft. '

B1.a. NFIP Cammunity Name: Tillamook County B1.b. NFIP Community |dentification Number: 410196

B2. County Name: Tillamook County B3. State; OR B4. Map/Panel No.: 41057C/0855 B5. Suffix: F
B6. FIRM Index Date: 09/28/2018 B7. FIRM Panel Effective/Revised Date: 09/28/2018
B8. Flood Zong(s): AE BO. Base Flood Elevation(s) (BFE) (Zone AQ, use Base Flood Depth): 18.4'

B10. Indicate the source of the BFE data or Base Flood Depth entered in ltem BS:
[JFIs BJFIRM [[] Community Determined [_] Other:

B11. Indicate elevation datum used for BFE in Item B9: [_] NGVD 1929 B NAVD 1988 [] Other/Source:

B12. Is the building located in a Coastal Barrier Resources System (CBRS) area or Olherwise Protected Area (OPA)? (Jyes [X]No
Designation Date: [JCBRS [JOPA

B13. Is the building located seaward of the Limit of Moderate Wave Action (LIMWA)? [7] Yes No
FEMA Form FF-206-FY-22-152 {formerly 086-0-33) (8/23) Form Page 2 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

FOR INSURANCE COMPANY USE

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.:
no address

City: Pacific City State: OR  ZIP Code: 97135

Policy Number:

Company NAIC Number:

C1. Building elevations are based on: [X] Construction Drawings* [] Building Under Construction® [] Finished Construction
*A new Elevation Certificate will he reguired when construction of the building is complele.

C2. Elevations — Zones A1-A30, AE, AH, AO, A (with BFE), VE, V1-V30, V (with BFE), AR, AR/A, AR/AE, AR/AT-A30, AR/AH, ARIAO,
A99. Complete Items C2.a~h below according to the Building Diagram specified in ltem A7. In Puerto Rico only, enter meters.

Benchmark Utilized: GPS - See Section D Vertical Datum; NAVD 1988

Indicate elevation datum used for the efevations in items a) through h) below.
[CINGVD 1929 NAVD 1988 [ ] Other

i —ony P v e

NN NN Y Y Y Y Y Y Y N Y Y Y Y R P Y Y Y N Y Y N Y Y Y Y Y N Y NN Y Y Y Y Y Y Y Y Y Y Yy Yy

Datum used for building elevations must be the same as that used for the BFE. Conversion factor used? [] Yes [X] No

If Yes, describe the source of the conversion factor in the Section D Comments area.
Check the measurement used:

a) Top of bottom floor (including basement, crawlspace, or enclosure floor): 12.0 [ feet [[] meters

b) Top of the next higher floor (see Instructions): . 214 [ feet [] meters
c) Bottom of the lowest horizontal structural member (see Instructions): nfa [ feet [] meters
d) Attached garage (top of slab): nfa [ feet [} meters
@) Lowest elevation of Machinery and Equipment (M&E) servicing the building
(describe type of M&E and location in Section D Comments area): [] feet [] meters
f) Lowest Adjacent Grade (LAG) next to building: [X] Natural [] Finished 11.8 [ feet [] meters
g) Highest Adjacent Grade (HAG) next to building: < Natural [ ] Finished 12.0 [K feet [} meters
h) Finished LAG at lowest elevation of attached deck or stairs, including structural
i feet [ ] meters

support: 12.0

T A A AT A A I A A A A AT

..

This certification ie to be signed and sealed by a land surveyor, engineer, or architect authorized by state law to certify elevation
information. | certify that the information on this Certificate represents my best efforts {o inferpret the data available. | understand that any
false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001.

Were latitude and longitude in Section A provided by a licensed land surveyor? []Yes [_|No SIGNEDON: 5 ~-2 5 —2 a2y
[T] Check here if attachments and describe in the Comments area. Ve

. REGISTERED
Cerlifier's Name: James B. Brown License Number: 60379 PROFESSIONAL
Title: Professional Land Surveyor LAND SURVEYOR
Company Name: Centerline Concepts Land Surveying, Inc. P——— .
Address: 19376 Molalla Avenue, Suite 120

, . OREGON
Cily: Oregon City State; OR ZIP Code: 97045 JAMNé)S\jEéﬁL?% ng ég&?)WN
Telephone: (503) 650-0188 Ext.: Email: jamesb@centerlineconcepts.com \ 60375 .
, SR~F T AoTs

Signalu@ e Date: S~ 2.5~ 2625 EXP!RESP!aE%Seal Here

Copy all pages of this Elevation Certificate and all attachments for (1) community official, (2) insurance agent/company, and (3) building owner.

Comments (including source of conversion factor in C2; type of equipment and location per C2.e; and description of any attachments):
.-Benchmark utilized in section C2 is based on static GPS observations post-processed by OPUS.

--This is a Pre-Construction Elevation certificate for proposed Unit 4

~-Engineered Flood Vent in A8e is a Smart Vent Model 1540-610. 1 vent rated 200 sf

EEMA Form FF-208-FY-22-152 {formerly 086-0-33) (8/23) Form Page 3 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

FOR INSURANCE COMPANY USE

Building Street Address {including Apt., Unit, Suits, and/or Bldg. No.) or P.O. Route and Box No.;
no address

City: Pacific City State: OR  ZIP Code; 97135

Policy Number:

Company NAIC Number:

For Zones AQ, ARIAO, and A {without BFE), complete tems E1-ES5. For ltems E1-E4, use"naiural grade, if available.- lf-li]e -Certiﬁcaté' is
intended to support a Letter of Map Change request, complete Sections A, B, and C. Check the measurement used, In Puerto Rico anly,
enter meters,

Building measurements are based on: [} Construction Drawings* [:] Building Under Construction* [ ] Finished Construction
*A new Elevation Certlficate will be required when construction of the building is complete,

E1. Provide measurements (C.2.a in applicable Building Diagram) for the following and check the appropiiate boxes fo show whether the
measurement is above or below the natural HAG and the LAG,

a) Tap of bottom fleor {including basement,
crawlspace, or enclosure) is: [] feet ] meters [] aboveor [_] below ihe HAG.

b} Top of bottom floor {including basement,
crawlspace, or enclosure) is: [] feet ] meters [7] aboveor [] below the LAG.

E2. For Bullding Diagrams 6-9 with permanent fload apenings provided in Section A ltems 8 and/for 9 {see pages 1-2 of Instruclions), the
next higher floor {C2.b in applicable
Building Diagram) of the building is: [] feet [] meters [] aboveor [ below the HAG.

E3. Altached garage (top of slab) is: [] feet [} meters [] aboveor [] below the HAG.

E4. Top of platform of machinery and/or equipment
servicing the building is: [] feet ] meters [] aboveor [| below the HAG.

E5. Zoene AO only: If no flood depth number is available, is the top of the bottom floar elevated in accordance with the community's
floodplain management ordinance? [] Yes [[] No [] Unknown  The local official must certify this information in Section G.

The property owner or owner's authorized representative who corpletes Sections A, B, and E for Zone A (without BFE) or Zone AQ must
sign here. The stalements in Sections A, B, and E are correct fo the best of my knowledge

[C] Check here if attachments and describe in the Comments area,

Praperty Owner or Owner's Aulhorized Representative Name:

Address:
City: State: ZIP Code:

Telephone: Ext.: Email:

Signature: Date:

Comments:

FEMA Form FF-208-FY-22-152 (formerly 086-0-33) (8/23) Form Page 4 of 8
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ICC-ES Evaluation Report

ESR-2074

Reissued February 2021
Revised April 2021
This report is subject to renewal February 2023.

www.icc-es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD
VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-
511; #1540-570; #1540-574; #1540-524, #1540-514

FLOOD VENT SEALING KIT #1540-526

1.0 EVALUATION SCOPE
Compliance with the following codes:

| 2021, 2018, 2015, 2012, 2009 and 2006 Infemnational
Building Code® (IBC)

m 2021, 2018, 2015, 2012, 2009 and 2006 International
Residential Code® (IRC)

m 2021, 2018 International Energy Conservation Code®
(IECC)

m 2013 Abu Dhabi International Building Code (ADIBC)T

tThe ADIBC is based on the 2009 IBC. 2009 IBC cade seclions referenced
in this report are the same sections in the ADIBC.

Properties evaluated:
m Physical operation
| Water flow

2.0 USES

The Smart Vent? units are engineered mechanically
operated flood vents (FVs) employed to equalize hydrostatic
pressure on walls of enclosures subject to rising or falling
flood waters. Certain models also allow natural ventilation,

3.0 DESCRIPTION
3.1 General:

When subjected to rising water, the Smart Vent® FVs
internal floats are activated, then pivot open to allow flow in
either direction to equalize water level and hydrostatic
pressure from one side of the foundation to the other. The
FV pivoting door is normally held in the closed position by a
buoyant release device. When subjected to rising water, the
buoyant release device causes the unit to unlatch, allowing
the door to rotate out of the way and allow flow. The water
level stabilizes, equalizing the lateral forces. Each unit is

fabricated from stainless steel. Smart Vent® Automatic
Foundation Flood Vents are available in various models and
sizes as described in Table 1. The SmartVENT® Stacking
Model #1540-511 and FloodVENT® Stacking Model #1540-
521 units each contain two vertically arranged openings per
unit.

3.2 Engineered Opening:

The FVs comply with the design principle noted in Section
2.7.2.2 and Section 2.7.3 of ASCE/SEI 24-14 [Section
2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006 IBC and IRC)]
for a maximum rate of rise and fall of 5.0 feet per hour
(0.423 mmi/s). In order to comply with the engineered
opening requirement of ASCE/SEI 24, Smart Vent FVs must
be installed in accordance with Section 4.0.

3.3 Ventilation:

The SmartVENT® Model #1540-510 and SmartVENT®
Overhead Door Model #1540-514 both have screen covers
with s-inch-by-'4-inch (6.35 by 6.35 mm) openings,
yielding 51 square inches (32 903 mm?) of net free area to
supply natural ventilation. The SmartVENT® Stacking Model
#1540-511 consists of two Model #1540-510 units
in one assembly, and provides 102 square inches
(65 806 mm?) of net free area to supply natural ventilation.
Other FVs described in this report do not offer natural
ventilation.

3.4 Flood Vent Sealing Kit:

The Flood Vent Sealing Kit Madel #1540-526 is used with
SmartVENT® Model #1540-520. It is a Homasote 440
Sound Barrier® (ESR-1374) insert with 21 = 2-inch-by-2-inch
(51 mm x 51 mm) squares cut in it. See Figure 4.

4.0 DESIGN AND INSTALLATION
4.1 SmartVENT® and FloodVENT®:

SmartVENT® and FloodVENT® are designed to be installed
into walls or overhead doors of existing or new construction
from the exterior side. Installation of the vents must be in
accordance with the manufacturer's instructions, the
applicable code and this report. Installation clips allow
mounting in masonry and concrete walls of any thickness.
In order to comply with the engineered opening design
principle noted in Section 2.7.2.2 and 2.7.3 of ASCE/SEI 24-
14 [Section 2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006
IBC and IRC)], the Smart Vent® FVs must be installed as
follows:

B With a minimum of two openings on different sides of
each enclosed area.

[CC-ES Evaluation Reports are not to be constrwed as vepresenting aesthetics or any ofher attributes not specificatly addressed, nor are they to be construed
as an endorsement of the subject of the yeport or a recommendation for its use. There is no warranty by 1CC Evaluation Service, LLC, express or implied, as
to any finding or other matter in this report, or as to any product covered by the repoit.

Copyright © 2021 ICC Evaluation Service, LLC. All rights reserved.
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B With a minimum of one FV for every 200 square
feet (18.6 m?) of enclosed area, except that the
SmartVENT®  Stacking Model #1540-511  and
FloodVENT® Stacking Model #1540-521 must be
installed with a minimum of one FV for every
400 square feet (37.2 m?) of enclosed area.

H Below the base flood elevation.

| With the bottom of the FV located a maximum of
12 inches (305.4 mm) above the higher of the final grade
or floor and finished exterior grade immediately under
each opening.

4.2 Flood Vent Sealing Kit

The Flood Vent Sealing Kit Model 1540-526 is used in
conjunction with FloodVENT® Model #1540-520. When
installed and tested in accordance with ASTM E283, the FV
and Flood Vent Sealing Kit assembly have an air leakage
rate of less than 0.2 cubic feet per minute per lineal foot
(18.56 I/min per lineal meter) at a pressure differential of
1 pound per square foot (50 Pa) based on 12.58 lineal feet
(3.8 lineal meters) contained by the Flood Vent Sealing Kit.

5.0 CONDITIONS OF USE

The Smart Vent® FVs described in this report comply with,
or are suitable alternatives to what is specified in, those
codes listed in Section 1.0 of this report, subject to the
following conditions:

5.1 The Smart Vent® FVs must be installed in accordance
with this report, the applicable code and the
manufacturer's installation instructions. In the event of
a conflict, the instructions in this report govern.

5.2 The Smart Vent®? FVs must not be used in the place of
“breakaway walls" in coastal high hazard areas, but are
permilted for use in conjunction with breakaway walls
in other areas.

6.0 EVIDENCE SUBMITTED

6.1 Data in accordance with the ICC-ES Acceptance
Criteria for Mechanically Operated Flood Vents
(AC364), dated August 2015 (editorially revised
February 2021).

6.2 Test report on air infiltration in accordance with ASTM
E283.

7.0 IDENTIFICATION

7.1 The Smart VENT® madels and the Flood Vent Sealing
Kit described in this report must be identified by a label
bearing the manufacturer's name (Smartvent
Products, Inc.), the model number, and the evaluation
report number (ESR-2074).

7.2 The report halder's contact information is the following:

SMART VENT PRODUCTS, INC.
430 ANDBRO DRIVE, UNIT 1
PITMAN, NEW JERSEY 08071
(877) 441-8368
www.smartvent.com
info@smartvent.com

TABLE 1—MODEL SIZES

MODEL NAME Nbﬂ?n%EElh MODEL SIZE (in.) COVERAGE (sq. ft.)
FloodVENT® 1540-520 155" X 734" 200
SmartVENT® 1540-510 15304 X 7314" 200

FloodVENT® Overhead Door 1540-524 16%4" X 734" 200
SmartVENT® Overhead Door 1540-514 15%/4" X 734" 200
Wood Wall FloadVENT® 1540-570 14" X 84" 200

Wood Wall FloodVENT® Overhead Door 1540-574 14" X 834" 200
SmartVENT® Stacker 1540-511 16" X 16" 400
FloodVent® Stacker 1540-521 16" X 16" 400

For 8l: 1 inch = 25.4 mm; 1 square foot = m?

FIGURE 1—SMART VENT: MODEL 1540-510
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ICC-ES Evaluation Report ESR-2074 CBC and CRC Supplement
Reissued February 2021

Revised April 2021
This report is subject to renewal February 2023.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511; #1540-
570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described
in ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with codes noted below.

Applicable code editions:
® 2019 California Building Code (CBC)

For evaluation of applicable chapters adopted by the California Office of Statewide Health Planning and Development
(OSHPD) and Division of State Architect (DSA), see Sections 2.1.1 and 2.1.2 below.

W 2019 California Residential Code (CRC)
2.0 CONCLUSIONS
21 CBC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with 2019 CBC Chapter 12, provided the design and installation are in accordance with the 2018 International Building
Code® (IBC) provisions noted in the evaluation report and the additional requirements of CBC Chapters 12 and 16 |, as
applicable.

2.1.1 OSHPD:
The applicable OSHPD Sections and Chapters of the CBC are beyond the scope of this supplement.

2.1.2 DSA:
The applicable DSA Sections and Chapters of the CBC are beyond the scope of this supplement.
2.2 CRC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the 2019 CRC, provided the design and installation are in accordance with the 2018 Internalional Residential
Code® (IRC) provisions noted in the evaluation report.

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021,

JCC-ES Evaluation Reports are not to be constried as representing acsthetics or any other attributes not specifically addressed, nor are they to be construed - =3
as an endorsentent of the subject of the report or a reconmendation for its use. There is no warranty by ICC Evaluation Serviee, LLC, express or implied, s AAW
to any finding or other matter in this report, or as to any product covered by the report. T

Copyright ® 2021 ICC Evalualion Service, LLC. All righls reserved. Page 4 of &



Ice
ES EVALUATION
SERVICE®

ICC-ES Evaluation Report ESR-2074 FBC Supplement
Reissued February 2021

Revised April 2021
This report is subjfect to renewal February 2023,

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511;
#1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526

1.0 REPORT PURPOSE AND SCOPE
Purpose:
The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described in
ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with the codes noted below.
Applicable code editions:
W 2020 Florida Building Code—Building
W 2020 Florida Building Code—Residential
2.0 CONCLUSIONS

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the Florida Building Code—Building and the Florida Building Code-Residential , provided the design requirements
are determined in accordance with the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.
The installation requirements noted in ICC-ES evaluation report ESR-2074 for 2018 International Building Code® meet the
requirements of the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.

Use of the Smart Vent® Automatic Foundation Flood Vents has also been found to be in compliance with the High-Velocity
Hurricane Zone provisions of the Florida Building Code—Building and the Florida Building Code—Residential .

For products falling under Florida Rule 61G20-3, verification that the report holder's quality assurance program is audited by
a quality assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the
responsibility of an approved validation entity (or the cade official when the report holder does not possess an approval by the
Commission).

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021.

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed = (\
as an endorsement of the subject of the report or a recommendation for ity use. Theve is no warranty by ICC Evaluwation Service, LLC, express or implicd, as— nmm
to any finding or other matter in this report, or as to any produet covered by the repon, .
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Dual Function SVIART VENT"®
Superior Flood Protection and Natural Air Ventilation

ICC-ES Evaluated and One 16" x 8" vent is certified to cover 200 square

FEMA Accepted Foundation Flood Vents feet of enclosed area for flood protection and 51

B Potential savings on homeowner's NFIP premiums square inches for ventilation

B Preserves aesthetic beauty of a home by requiring SMART VENT® models are certified to provide flood protection
2/3 less vents and ventilation. This model is used for a home with a crawl

space or any enclosed area that desires natural air ventilation
and flood protection. All stainless steel construction resists
weather and pest.

B Each vent certified to protect 200 sq. ft.
of your home

B Code Compliant, FEMA accepted,
ICC-ES Evaluated

I All Stainless Steel construction meets or exceeds
flood and corrosion resistance code requirements

M Patented automatic floats release hi-directional Q&
flood door
M Temperature controlled louvers automatically open (EJ ( J //‘\ »m VE NT

in warm weather and close in cold weather AL
www.smartvent.com e 877-441-8368




SMART VENT® - Model: 1540-510

Model # 1540-510
Installation Type: Masonry Wall

Style: louvered

Dimensions: 16" x 8"
Rough Opening: 16%" x 84" (one block, or CMU)
Finish: Stainless Steel (Standard)

Available Powder Coat Colors For Special Order:

White Wheat Gray Black Stainless (standard)
Optional Accessories:

Fire Damper, Interior Trim Flange & Inner Sleeve, Rain Shield

Other Models Available: Insulated FLOOD VENT,

Overhead Garage Door Madel, Stacked and Quad Configurations,
Models for Wood Studded Wall Applications and Pour in Place
Buck Systems.

There's more online at www.smartvent.com

Dealer Locator, Installer Locator, Cad Drawings, Installation
Instructions, Technical Specifications, Frequently Asked
Questions, Videos, Testimonials, Resource Library Database,
Insurance Forms,

P A A ; oy s
Rapidly rising floodwater can put extreme pressure on the foundation walls
causing improperly vented structures to buckle and collapse. SMART VENTS®
quickly and efficiently equalize the pressure and minimize damage.

www.smartvent.com e 877-441-8368

How it works:

Flood Protection: The SMART VENT® door is latched
closed until flood water enters. Entering flood water
lifts the patented internal floats which unlatches and
rotates the door open. This allows the flood water to
automatically enter and exit through the frame opening,
relieving the pressure from your foundation walls.

Ventilation: A bimetal coil (like a thermostat, no elec-
tricity is needed) automatically opens and closes the
ventilation louvers as temperature changes. They will
be closed when itis freezing outside and open when it
is warm outside to provide natural ventilation.

Important note: SMART VENT® does not rely on the
louvers to let floodwater in and out. Regardless of the
louvers’ position, opened or closed, when floodwater
flows into the door, the internal floats release the door
to rotate open to relieve the hydrostatic pressure, The
louvers and pest screen are rotated out of the path of
the floodwater. The temperature-controlled louvers are
for ventilation purposes only.

2" x15'%"

3" x15%"

Foundation Wall
Cross-Section:

How does one SMART VENT®
provide so much coverage?

You may have heard that FEMA requires that flood
openings provide one square inch of opening per one
square foot of enclosed area, referring to dimensions
of the opening in proportion to the space to be vented.
This is only partially correct. FEMA's regulations and
guidelines do state that a non-engineered flood vent
solution must (among other requirements) provide one
square inch of opening per square foot of enclosed
area to be vented. However; all SMART VENT®
products are ICC-ES certified engineered openings.
They have been designed, engineered, tested, rated,
and certified to provide flood relief so efficiently that
only one unitis needed for 200 square feet of enclosed
area. Itwould be our pleasure to contact your code
official, surveyor, or insurance agent if they require
more information.
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OMB Conlrol No. 1660-0008
U.S. DEPARTMENT OF HOMELAND SECURITY Expﬁfaﬁg’r‘l Eate?osfaofzozs
Federal Emergency Management Agency
National Flood Insurance Program

ELEVATION CERTIFICATE AND INSTRUCTIONS

Public reporting burden for this data callection is eslimated to average 3.75 hours per response. The burden estimate includes the time for
reviewing instructions, searching exisling data sources, gathering and mainiaining fie data needed, and completing and submitting this form.
You are not required to respand to this collection of information unless & valid OMB control number s displayed on this form. Send comments
regarding the accuracy of the burden estimate and any suggestions for reducing the burden lo: Informatien Collections Management,
Department of Homeland Security, Federal Emergency Management Agency, 500 C Street SW, Washington, DC 20742, Paperwork
Reduction Project (1660-0008). NOTE: Do not send your completed form to this address.

Authority: Title 44 CFR § 61.7 and 61.8.

Principal Purpose(s): This information is being collected for the primary purpose of doctmenting compliance with Mational Flood
Insurance Program (NFIP) floodplain management ordinances for new or substantially improved struclures in designated Special Flood
Hazard Areas. This form may also be used as an optional tool for a Letter of Map Amendment (LOMA), Conditional LOMA (CLOMA), Letter
of Map Revision Based on Fill (LOMR-F}, or Conditional LOMR-F (CLOMR-F), or for flood insurance rating purposes in any flood zone.

Routine Use{s): The information on this form may be disclosed as generally permitted under 5 U.S.C. § 552a(b) of the Privacy Act of 1974,
as amended. This includes using this informatian as necessary and authorized by the routine uses published in DHS/ FEMA-003 — National
Flood Insurance Program Files System of Records Nolice 78 Fed. Reg. 28747 (May 19, 2014) and upon written request, written consent, by
agreement, or as required by law.

Disclosure: The disclosure of information an this form is voluntary; however, failure to provide the information requested may impac! the
flood insurance premium through the NFIP, Information will only be released as permitted by law.

The Elevation Certificale is an important administralive tool of the NFIP. It can be used to provide elevation information necessary ta ensure
compliance with community floodplain management ordinances, to inform the praper insurance premium, and to support a request for a
LOMA, CLOMA, LOMR-F, or CLOMR-F.

The Elevation Cerlificate is used to document floodplain management compliance for Post-Flood Insurance Rate Map (FIRM) buildings,
which are buildings constructed after publication of the FIRM, located in flood Zones A1-A30, AE, AH, AD, A (with Base Flood Elevation
{BFE)), VE, Vi~V30, V (with BFE), AR, ARIA, ARJAE, AR/AT-A30, ARIAH, ARIAQ, and A99. It may also be used to provide elevation
information for Pre-FIRM buildings or buildings in any fioad zone.

As part of the agreement for making flood insurance available in a community, the NFIP requires the communily to adopt floodpiain
management regulations that specify minimum requirements for reducing flood losses. One such requirement is for the community to obtain
the elevation of the lowesl flacr (including basement) of all new and subslantially improved buildings, and maintain a record of such
information. The Elevation Cerificate provides a way for a community to document compliance with the community's floodplain
management ordinance. .

Use of this certificale does not provide a waiver of the flood insurance purchase requirement. Only a LOMA or LOMR-F from the Federal
Emergency Management Agency (FEMA) can amend the FIRM and remove the federal mandate for a lending institution to require the
purchase of flood insurance. However, the lending instilution has the option of requiring flood insurance even if a LOMA/LOMR-F has been
issued by FEMA. The Elevation Certificale may be used to support a LOMA, CLOMA, LOMR-F, or CLOMR-F requesl. Lowest Adjacent
Grade (LAG) elevations cerlified by a land surveyar, engineer, or architect, as authorized by state taw, will be required if the certificate is
used to support a LOMA, CLOMA, LOMR-F, or CLOMR-F request. ALOMA, CLLOMA, LOMR-F, or CLOMR-F request must be submitted
with elther a completed FEMA MT-EZ or MT-1 application package, whichever is appropriate. If the certificate will only be completed to
support a LOMA, CLOMA, LOMR-F, or CLOMR-F request, there is an option to document the certified LAG elevation on the Elevation Form
included in the MT-EZ and MT-1 application. .

This certificate is used only to certify building elevations. A separate certificate is required for floodproofing. Under the NFIP, non-residential
buildings can be floodproofed up to or above the BFE. A floodproofed building is a building that has been designed and constructed to be
watertight (substantially impermeable 1o floodwaters) below the BFE. Floodproofing of residential buildings is not permitied under the NFIP
unless FEMA has granted the community an exception for residential floodproofed basements, The community must adopt standards for
design and construclion of floodproofed basements before FEMA will grant a basement exception. For both floodproofed non-residential
buildings and residential foadproofed basements in communities thal have been granted an exception by FEMA, a floodprocfing certificate
is required. ‘

The expiration date on the form herein does not apply to certified and completed Elevation Certificates, as a completed Elevation Certificate
does not expire, unless there is a physical change to the building that invalidates information in Section A ltems A8 or A8, Section C, Section
E, or Section H. In addition, this form is intended for the specific building referenced In Section A and is nol invalidated by the transfer of
building ownership.

Additional guidance can be found in FEMA Publication 467-1, Floodpfain Management Builetin: Elevation Cerificate.

FEMA Form FF-2068-FY-22-152 {formerly 086-0-33) (8/23) Form Page 1 of 8




U.S. DEPARTMENT OF HOMELAND SECURITY OMB Control Na. 1660-0008
Federal Emergency Management Agency gt DetarQRmie0d
National Flood Insurance Program

ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Ccpy all pages 0? this Elevat:on Cerilflcate and all attachments for (1) commumty ofﬁmal (2 ) msuxance agent]company, and (3) building owner.
= £ .ECTION A PROPERTY lNFORMATiON;:_ s : ' FOR INSURANCE COMPANY USE

A1. Building Owner's Name: Arthur Robert Taylor Policy Number:

A2, Building Street Address (including Apt., Unit, Suite, andfor Bldg. No.) or P.O. Route and Box No.: | Company NAIC Number:

no address
city: Pacific City State: OR ZIP Code: 97135

A3. Property Description (e.g., Lot and Block Numbers or Legal Description} and/or Tax Parcel Number:
Tax Lot 1601, Map 04S10W18CA / Document No. 2017-02865, Tillamook County Records

A4. Building Use (e.g., Residential, Non-Residential, Addition, Accessory, etc): _ Residential
AS5. Latitude/Longitude: Lat, 45°12'22.45" N Long. 123°57'37.76" W Hariz. Datunm: [:] NAD 1927 [X] NAD 1983 [:] WGS 84

AB. Aliach atleast iwo and when possible four clear color photagraphs (one for each side) of the building (see Form pages 7 and 8).

A7. Building Diagram Number: 6
A8. For a building with a crawlspace or enclosure(s):

a) Square footage of crawlspace or enclosure(s): 318 sq. fi.

b) Is there at least one permanent flood opening on two different sides of each enclosed area? [X] Yes [ ] No [ N/A

¢) Enter number of permanent flood openings in the crawlspace or enclosure(s) within 1.0 foot above adjacent grade:
Non-engineered flood openings: 0 Engineered flood openings: §]

d) Total net open area of non-engineered flood openings in A8.c: 0 sq. in.

e) Total rated area of engineered flood openings in A8.c (attach documentation — see Instructions): 1200 sq. ft.

fy Sum of A8.d and A8.e rated area (if applicable — see Instructions): 1200 sq. ft.
A9. For a building wilth an attached garage:

a) Square footage of attached garage: nfa sq. ft.

b) Is there at least one permanent flood opening on two different sides of the attached garage? [ ] Yes []No [T N/A

¢) Enter number of permanent flood openings in the attached garage within 1.0 foot above adjacent grade:

Non-engineered flood openings: Engineered flood openings:
d) Total net open area of non-engineered flood openings in A9.c: sq. in.
e) Total rated area of engineered flocd openings in A9.c (attach documentation - see Instructions): sq. ft.
f) Sum of A9.d and A9.e rated area (lf applicable — see Instructions). ~~~~~ sq.ft.

SECTION B FLOOD iNSURANCE RATE MAP (FIRM) INFORMATIGN

P W W W U U5 U U U U U U U W U U WIS WIG WEN WA WHK W W WA W W W W WA W U VT R WY

B1.a, NFIP Community Name: Tillamook County B1.b. NFIP Community ldentification Number: 410196

B2. County Name: Tillamook County B3. State: OR B4. Map/Panel No.: 41057C/0855 B5. Suffix: F
B6. FIRM Index Date: 09/28/2018 B7. FIRM Pane! Fffective/Revised Date: 09/28/2018
B8. Flood Zone(s): AE B9. Base Flood Elevation(s) {BFE) (Zone AQ, use Base Flood Depth): 18.5'

B10. Indicate the source of the BFE data or Base Flood Depth entered in ltem B9:
[ FIS FIRM [7] Community Determined [_] Other:

B11. Indicate elevation datum used for BFE in lem B9; [ NGVD 1829 D] NAVD 1988 [ ] Other/Source:

B12. Is the building located in a Coastal Barrier Resources System (CBRS) area or Otherwise Protected Area (OPA)? [[]Yes [X]No
Designation Date: [(CJCBRS [[JOPA

B13. Is the building located seaward of the Limit of Moderate Wave Action (LIMWA)? [ ]Yes [X] No

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 2 of 8



ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

FOR INSURANCE COMPANY USE

Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.0. Route and Box No.:
no address

City: Pacific City State: OR  ZIP Gode: 97135

Policy Number:

Company NAIC Number:

C1. Building elevations are based on: Gonstruction Drawings* || Building Under Construction* [] Finished Construction
A new Elevation Certificate will be required when construction of the building is complete.

C2. Elevations — Zones A1-A30, AE, AH, AQ, A (with BFE), VE, V1-V30, V (with BFE), AR, ARIA, AR/AE, AR/AT-A30, AR/AH, AR/AO,
A99. Complete ltems C2.a~h below according to the Building Diagram specified in Item A7. In Puerto Rico only, enter meters.

Benchmark Utilized: GPS - See Section D Verlical Datum: NAVD 1988

Indicate elevation datum used for the elevations in items a) through h) below.
_[TINGVD 1929 [X] NAVD 1988 [ ] Other:

NNV YYYYYYYYYY Y Y yYYYYyYyYyryyYyYryryYyv vy ¥ ¥ ¥ ¥ Y ¥ ¥ T ¥ ¥ ¥ ¥ ¥V ¥ ¥ ¥ ¥ T¥YT YTTTTTTTYTTYYTYY‘YTY
Datum used for building elevations must be the same as that used for the BFE. Conversion factorused? [ Yes [X] No s
| 3 . v ¥

If Yes, describe the source of the conversion factor in the Section D Comments area.

Check the measurement used: :|
a) Top of bottom floor (including basement, crawlspace, or enclosure floor): 12.0 [X] feet [] meters 4:
L
h) Top of the next higher floor (see Instructions): 214 [K feet [] meters 4
= TR 14
c) Bottom of the lowest horizontal structural member (see Instructions): nfa [ feet [1 meters 1
d) Attached garage {iop of slab): nfa [] feet [} meters :
e) Lowest elevation of Machinery and Equipment (M&E) servicing the building :
(describe type of M&E and location in Seclion D Comments area): [] feet [} meters ’
- 4
f) Lowest Adjaceni Grade (LAG) nex! 1o building: <] Natural [7]| Finished 11.8 [ feet [] meters 4
T L
g) Highest Adjacent Grade (HAG) next to building: [X] Natural [ ] Finished 11.9 X feet [] meters :,
)
n) Finished LAG at lowest elevation of altached deck or stairs, including structural :;
support; 11.9' feet [ ] meters ’

This certification is to be signed and sealed by a land surveyor, engineer, of architect authorized by state law to certify elevation
information. I ceitify that the infarmation on this Centificate represents my hest efforts to interpret the data available. | understand that any
false statement may be punishable by fine or imprisonment under 18 U.S. Code, Section 1001.

Were latitude and longitude in Section A provided by a licensed land surveyor? []Yes [ JNa

. e Fer6dS
[} Check here if attachments and describe in the Comments area. SIGNEDON: 5 ~253-%°

Certifier's Name; James B. Brown License Number: 60379

PROFESSIONAL
LAND SURVEYOR

Title: Professional Land Surveyor

Company Name: Centerline Concepts Land Surveying, Inc.

Address: 19378 Molalla Avenue, Suite 120 "—W@\’
City: Oregon City State: OR__ ZIP Code: 97045 OREGON
: ) NOVEMBER 30, 2007
Telephone: (503) 650-0188 Ext. Email: jamesh@centerlineconcepts.com UAMES BURTON BROWN
S 60379
Signature: = o C E - Date: .5 — 2 -29 EXPIREF 1atZ Sealdlere 2. » 25

Copy all pages of this Elevation Certificate and all attachments for (1) community official, (2) insurance agent/company, and (3) building awner,

Comments (including source of conversion factor in C2; type of equipment and lacation per C2.e; and description of any attachments):
—-Benchmark utilized in section C2 is based on static GPS observations post-processed by OPUS.

-This is a Pre-Construction Elevation certificate for proposed Unit 5

--Engineered Flood Vent in A8e is a Smart Vent Model 154 0-510. 1 ventrated 200 sf

FEMA Forin FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page 3 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

FOR INSURANCE COMPANY USE

Bullding Street Address (including Apt., Unit, Suite, and/or Bidg. No.) or P.O. Route and Box No.:
no address

City: Pacific Gity State: OR  7ZIP Code: 97135

Policy Number:

Comypany NAIG Number:

For Zones AO, AR/AQ, and A (withaut BFE), complete liems E1-ES. For ltems E1-E4, use natural grade, if available. If the Cerlificate is
intended to support a Letier of Map Change request, complete Sections A, B, and C. Check the measurement used. In Puerto Rica only,
enter meters.

Building measurements are based on: [ ] Cansiruction Drawings* [] Building Under Gonstruction* [ | Finished Construction
*A new Flevation Certificale will be required when conslruction of the building is complete.

E1. Provide measurements (C.2.a in applicable Building Diagram) for the following and check the appropriate boxes to show whether the
measurement is above or below the natural HAG and the LAG.

a) Top of boltom floor (including basement,
crawlspace, or enclosure) is: [] feet [] meters [ aboveor [] below the HAG.

b) Top of bottom fioor (including basement, _
crawlspace, or enclosure) is; [ feet ] meters [7] aboveor [ below the LAG.

E2. For Building Diagrams 6~9 with permanent flocd openings provided in Seclion A ltermns 8 and/or 9 (see pages 1-2 of Instructions), the
next higher floor (C2.b in applicable
Building Diagram) of the building is: [] feet [] meters [] aboveor [] below the HAG.

E3, Attached garage {lop of slab) is: [] feet [1 meters [[] aboveor [] below the HAG.

E4. Top of platform of machinery and/or equipment
servicing the building is: [ jest [ melers [ aboveor [] below the HAG.

E5. Zone AO only: If no flood depth number is available, is the top of the bottom floor elevated in accordance with the community's
floodplain management ordinance? [] Yes [] No [_] Unknown  The local official must cerlify this information in Section G.

The property owner or awner's authorized representative who completes Sections A, B, and E for Zone A (without BFE) or Zone AC must
sign here. The sfalements in Sections A, B, and E are correct fo the best of my knowledge

] Check here if attachments and describe in the Comments area.

Froperty Owner or Owner's Authorized Representative Name:

Address:
City: State: ZIP Code:

Telephone: Ext.: Email:

Signalure: Date:

Comments:

FEMA Form FF-208-FY-22-152 {formerly 086-0-33) (8/23) Farin Page 4 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Strest Address (including Apt., Unit, Suite, andfor Bidg, No.) or P.0. Route and Box No.: FOR INSURANCE COMPANY USE
no address : ' '

City: Pacific City Siate: OR  ZIP Code: 97135

Policy Number:

Company NAIC Number:

The local official who is authorized by law or ordinance to administer the communily's floodplain management ordinance can complete
Section A, B, C, E, G, or H of this Elevation Certificate. Complete the applicable item{s) and sign below when:

G1. [] The information in Section C was taken from other documentation that has been signed and sealed by a licensed surveyor,
engineer, or architect who is authorized by state law to certify elevation information. (Indicate the source and date of the
elevation data in the Comments area below.)

G2.2. [] Alocal official completed Section E for a building located in Zone A (without a BFE), Zone AQ, or Zone AR/AQ, or when item
£5 is completed for a building located in Zone AQO. '

G2.b. [ Alocal official completed Section H for insurance purposes.
G3. [ Inthe Comments area of Section G, the local officlal describes specific corrections to the information in Sections A, B, E and H.
G4. [ The following information (Items G5-G11) is provided for community floodplain management purposes.

GE.  Permit Number: G6. Date Permit 1ssued:

G7. Date Certificate of Compliance/Occupancy lssued:

G8.  This permit has been issued for: [_] New Construction ] Substantial Improvement

G8.a. Elevation of as-huilt lowesl floor {including basement) of the

building: ' ]feet [meters Dalum:

G9.h. Elevation of bottom of as-built lowest horizontal structural
member: [Jfeet [ meters Datum:
G10.a. BFE (or depth in Zane AO) of flooding al the building site: []feet [[] meters Datum:

G10.b. Community's minimum elevation (or depth in Zone AQ)
reguirement for the lowest floor or lowest horizontal structural

member; [feet [ meters Dalum:

G11. Variance issued? []Yes []No If yes, altach documentation and describe in the Gomments area.

The local official who provides information in Section G must sign here, / have completed the information In Section G and cerlify thal it is
correct to the best of my knowledge. If applicable, | have also provided specific corrections in the Comments area of this section.

Local Official's Name: Title:

NFIP Communily Name:

Telephone: Ext.: Email;

Address:
City: State: ZIP Code:

Signature: Dale:

Commenis (including type of equipment and location, per C2.e; description of any altachments; and corrections (o specific information in
Secilons A, B, B, E, or H):

FEMA Form FF-206-FY-22-152 {formerly 086-0-33} (8/23) Form Page 5 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11

Building Street Address {including Apt., Unit, Suite, andfor Bldg. No.} or P.O. Route and Box No.: FOR INSURANCE COMPANY USE
no address ]
Policy Numbet:
City: Pacific Cit State: OR  ZIP Code: 97135
Y y Company NAIG Number:

The property owner, awner's authorized representative, or local floodplain management official may complete Section H far all flood zones
to determine the building's first floor height for insurance purposes. Sections A, B, and | must also be completed. Enter helghts to the
nearest tenth of a faot (nearest tenth of a meter in Puerto Rico). Reference the Foundation Type Dlagrams {at the end of Sectlon H
Instructions) and the appropriate Building Diagrams (at the end of Section | Instructions) fo complefe this section.

H1. Provide the height of the top of the floor {as indicated in Foundation Type Diagrams) above the Lowest Adjacent Grade (LAG):

a) For Building Diagrams 14, 1B, 3, and 5-8. Top of bottom [T feet []meters [[] above the LAG
floor {include above-grade floors only for buildings with
crawlspaces or enclosure floors) is:

by For Building Diagrams 2A, 2B, 4, and 6-9. Top of next [ feet [ meters [} above the LAG
higher floer {i.e., the floor above basementi, crawlspace, or
enclosure floor} is:

H2. Is all Machinery and Equipment servicing the building (as listed in ftem H2 instructions) slevated to or above the floor indicated by the
H2 arrow (shown in the Foundation Type Diagrams at end of Section H instruclions} for the appropriate Building Diagram?

[1Yes [7]No

ES
The property owner or owner's authorized representative who completes Seclions A, B, and H must sign here. The stalements in Seclions
A, B, and H are correct to the hest of my knowledge. Note: If the local floodplain management official completed Seclion H, they should
indicate in ltem G2.b and sign Seclion G.

{] Check here if attachments are provided {including required photos) and describe each attachment in the Commenils area.

Properly Owner or Owner's Authorized Representalive Name:
Address:
City: State: ZIP Code:

Telephone: Ext.: Email:

Signaiure: Date:

Comments:

FEMA Form FF-206-FY-22-152 (formerly 086-0-33) (8/23) Form Page G of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11
BUILDING PHOTOGRAPHS

See Instructions for ltem AG.

Building Streel Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.0. Route and Box No.: FOR INSURANCE COMPANY USE

no address
City: Pacific City State; OR  ZIP Code: 97135

Policy Number:

Company NAIC Number:

Instructions: Insert below at least two and when possible four photographs showing each side of the building (for example, may only be
able to take front and back pictures of townhouses/rowhouses). Identify all photographs with the date taken and "Front View," "Rear View,"
“Right Side View," or "Left Side View." Photographs must show the foundation. When flood opehings are present, include at least one
close-up photograph of representative flood openings or vents, as indicated in Sections A8 and A9,

Photo One

Pholo One Caption:

Photo Two

Photo Two Caption:

FEMA Farm FF-206-FY-22-152 (formerly 086-0-33) (8/23) Farm Page 7 of 8




ELEVATION CERTIFICATE
IMPORTANT: MUST FOLLOW THE INSTRUCTIONS ON INSTRUCTION PAGES 1-11
BUILDING PHOTOGRAPHS

Canlinuation Page

Building Street Address (including Apt., Unil, Suite, and/or Bldg. No.) or P.O. Route and Box No.: FOR INSURANGE COMPANY USE

no address , ]
Policy Number;
City: Pacific City State: OR  ZIP Code: 97135

Company NAIC Number;

Insert the third and fourth photographs below. Identify all photographs with the date taken and "Front View," "Rear View," "Right Side
View," or "Left Side View." When flood openings are present, include at least one dlose-up photograph of representative flood openings or
vents, as indicated in Sections A8 and A9.

Phote Three

Photo Three Caption:

Photo Four

Photo Four Caption:

FEMA Form FF-206-FY-22-152 (formerly 086-0-33} (8/23) Form Page 8 of 8




ICC
EVALUATION
SERVICE

Most Widely Accepted and Trusted

ESR-2074
ICC-ES Evaluation Report Relssued 02/2021

Revised 04/2021
ICC-ES | (800) 423-6587 | (562) 699-0543 | www.icc-es.org This report is subject to renewal 02/2023.

= S

DIVISION: 08 00 00—OPENINGS
SECTION: 08 95 43—VENTS/FOUNDATION FLOOD VENTS

REPORT HOLDER:

SMART VENT PRODUCTS, INC.

EVALUATION SUBIJECT:

SIMIART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520;
#1540-521; #1540-510; #1540-511; #1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526

@ & PMG K LISTED
AN
“2014 Recipient of Prestigious Western States Seismic Policy Council ==“

(WSSPC) Award in Excellence” A Subsidiary of Cost coonaic

ICC-ES Evaluation Reports are nol to be consirued as representing aesthetics or any other attributes not specifically

addressed, nor are they to be construed as an endorsenent of the subject of the report or a recommendation for its use. A NS’
There is no warranty by ICC Evaluation Service, LLC, express or implied, as to any finding or other matter in this ACCREDITED
report, or as to any product covered by the report. m.f%:-ifgggﬁf Body

Copyright © 2021 ICC Evaluation Service, LLC. All rights reserved.



ICC
EVALUATION
SERVICE®

ICC-ES Evaluation Report

ESR-2074

Reissued February 2021

Revised April 2021

This report is subject to renewal February 2023,

www.icc-es.org | (800) 423-6587 | (562) 699-0543

A Subsidiary of the Intemational Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD
VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-
511; #1540-570; #1540-574; #1540-524; #1540-514

FLOOD VENT SEALING KIT #1540-526

1.0 EVALUATION SCOPE
Compliance with the following codes:

m 2021, 2018, 2015, 2012, 2009 and 2006 International
Building Code® (IBC)

| 2021, 2018, 2015, 2012, 2009 and 2006 International
Residential Code® (IRC)

m 2021, 2018 Intemnational Energy Conservalion Code®
(IECC)

m 2013 Abu Dhabi Intemational Building Code (ADIBC)T

IThe ADIBC is based on the 2009 IBC. 2009 IBC code seclions referenced
in this report are the same seclions in the ADIBC.

Properties evaluated:
| Physical operation
| Water flow

2.0 USES

The Smart Vent® units are engineered mechanically
operated flood vents (FVs) employed to equalize hydrostatic
pressure on walls of enclosures subject to rising or falling
flood waters. Certain models also allow natural ventilation.

3.0 DESCRIPTION
3.1 General:

When subjected to rising water, the Smart Vent® FVs
internal floats are activated, then pivot open to allow flow in
either direction to equalize water level and hydrostatic
pressure from one side of the foundation to the other. The
FV pivoting door is normally held in the closed position by a
buoyant release device. When subjected to rising water, the
buoyant release device causes the unit to unlatch, allowing
the door to rotate out of the way and allow flow. The water
level stabilizes, equalizing the lateral forces, Each unit is

fabricated from stainless steel. Smart Vent® Automatic
Foundation Flood Vents are available in various models and
sizes as described in Table 1. The SmartVENT® Stacking
Model #1540-511 and FloodVENT® Stacking Mode! #1540-
521 units each contain two vertically arranged openings per
unit.

3.2 Engineered Opening:

The FVs comply with the design principle noted in Section
2.7.2.2 and Section 2.7.3 of ASCE/SEIl 24-14 [Section
2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006 IBC and IRC)]
for a maximum rate of rise and fall of 5.0 feet per hour
(0.423 mm/s). In order to comply with the engineered
opening requirement of ASCE/SEI 24, Smart Vent FVs must
be installed in accordance with Section 4.0.

3.3 Ventilation:

The SmartVENT® Model #1540-510 and SmartVENT®
Overhead Door Model #1540-514 both have screen covers
with Vs-inch-by-"/+-inch (6.35 by 6.35 mm) openings,
yielding 51 square inches (32 903 mm?) of net free area to
supply natural ventilation. The SmartVENT® Stacking Model
#1540-511 consists of two Model #1540-510 units
in one assembly, and provides 102 square inches
(65 806 mm?) of net free area to supply natural ventilation.
Other FVs described in this report do not offer natural
ventilation.

3.4 Flood Vent Sealing Kit:

The Flood Vent Sealing Kit Model #1540-526 is used with
SmartVENT® Model #1540-520. It is a Homasote 440
Sound Barrier® (ESR-1374) insert with 21 — 2-inch-by-2-inch
{51 mm x 51 mm) squares cut in it. See Figure 4.

4.0 DESIGN AND INSTALLATION
4.1 SmartVENT® and FloodVENT®:

SmartVENT® and FloodVENT® are designed to be installed
into walls or overhead doors of existing or new construction
from the exterior side. Installation of the vents must be in
accordance with the manufacturer's instructions, the
applicable code and this report. Installation clips allow
mounting in masonry and concrete walls of any thickness.
In order to comply with the engineered opening design
principle noted in Section 2.7.2.2 and 2.7.3 of ASCE/SEI 24-
14 [Section 2.6.2.2 of ASCE/SEI 24-05 (2012, 2009, 2006
IBC and IRC)], the Smart Vent® FVs must be installed as
follows:

m With a minimum of two apenings on different sides of
each enclosed area.

JCC-ES Evalnation Reports are not to e construed as representing aesthetics or any other attributes not specifically adddressed, nor are they to be construed
as an endorsement of the subject of the report or a reeammendation for its use. There is no warranty by 10C Evaluation Service, LLC, express or implied, as

to any finding or other matier in this vepart, or as to any praduct covered by the report.
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ICC-ES Evaluation Report ESR-2074 CBC and CRC Supplement
Reissued February 2021

Revised April 2021

This report is subject to renewal February 2023.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC.
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511; #1540-
570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526
1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described
in ICC-ES evaluation repart ESR-2074, have also been evaluated for compliance with codes noted below.

Applicable code editions:
B 2019 California Building Code (CBC)

For evaluation of applicable chapters adopted by the California Office of Statewide Health Planning and Development
(OSHPD) and Division of State Architect (DSA), see Sections 2.1.1 and 2.1.2 below.

B 2019 California Residential Code (CRC)
2.0 CONCLUSIONS
2.1 CBC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with 2019 CBC Chapter 12, provided the design and installation are in accordance with the 2018 International Building
Code® (IBC) provisions noted in the evaluation report and the additional requirements of CBC Chapters 12 and 16 , as
applicable.

2141 OSHPD:
The applicable OSHPD Sections and Chapters of the CBC are beyond the scope of this supplement.

21.2 DSA:
The applicable DSA Sections and Chapters of the CBC are beyond the scope of this supplement.
2,2 CRC:

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the 2019 CRC, provided the design and installation are in accordance with the 2018 Intemational Residential
Code® (IRC) provisions noted in the evaluation report.

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021.

1CC-ES Evaluation Reports are not to be constried as representing aesthetics or any other attribules not specifically addressed, nor are they to he construed N
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Serviee, LLC, express or implivd, as ANSI
to any finding or other matter in this report, or as to any product covered by the report.

Copyright © 2021 |CC Evaluation Service, LLC. All rights reserved.
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ICC-ES Evaluation Report ESR-2074 FBC Supplement
Reissued February 2021

Revised April 2021

This report is subject to renewal February 2023.

www.icc-es.orq | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 08 00 00—OPENINGS
Section: 08 95 43—Vents/Foundation Flood Vents

REPORT HOLDER:
SMART VENT PRODUCTS, INC,
EVALUATION SUBJECT:

SMART VENT® AUTOMATIC FOUNDATION FLOOD VENTS: MODELS #1540-520; #1540-521; #1540-510; #1540-511;
#1540-570; #1540-574; #1540-524; #1540-514
FLOOD VENT SEALING KIT #1540-526

1.0 REPORT PURPOSE AND SCOPE

Purpose:
The purpose of this evaluation report supplement is to indicate that Smart Vent® Automatic Foundation Flood Vents, described in
ICC-ES evaluation report ESR-2074, have also been evaluated for compliance with the codes noted below.
Applicahle code editions:
m 2020 Florida Building Code—Buiiding
m 2020 Florida Building Code—Residential
2.0 CONCLUSIONS

The Smart Vent® Automatic Foundation Flood Vents, described in Sections 2.0 through 7.0 of the evaluation report ESR-2074,
comply with the Florida Building Code—Building and the Florida Building Code-Residential , provided the design requirements
are determined in accardance with the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.
The installation requirements noted in ICC-ES evaluation report ESR-2074 for 2018 Intemational Building Code® meet the
requirements of the Florida Building Code-Building or the Florida Building Code-Residential, as applicable.

Use of the Smart Vent® Automatic Foundation Flood Vents has also been found to be in compliance with the High-Velocity
Hurricane Zone provisions of the Florida Building Code—Building and the Florida Building Code—Residenlial .

For products falling under Florida Rule 61G20-3, verification that the report holder's quality assurance program is audited by
a quality assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the
responsibility of an approved validation entity (or the code official when the report holder does not possess an approval by the
Commission).

This supplement expires concurrently with the evaluation report, reissued February 2021 and revised April 2021.

JCC-ES Evaluation Reporis are not to be construed as representing acsthetics or any other attributes not specifically addressed, nor are they to be construed N ( >

as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as— gRW

to any finding or other matter in this report, or as to any product covered by the report. E‘?E'.'i“% T
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Dual Function SVMIART VENT®

Superior Flood Protection and Natural Air Ventilation

ICC-ES Evaluated and
FEMA Accepted Foundation Flood Vents

W Potential savings on homeowner’s NFIP premiums
M Preserves aesthetic beauty of a home by requiring
2/3 less vents
M Each vent certified to protect 200 sq. ft.
of your home
M Code Compliant, FEMA accepted,
ICC-ES Evaluated

M All Stainless Steel construction meets or exceeds
flood and corresion resistance code requirements

M Patented automatic floats release hi-directional
flood door

I Temperature controlled louvers automatically open

in warm weather and close in cold weather

One 16" x 8" vent is certified to cover 200 square
feet of enclosed area for flood protection and 51
square inches for ventilation

SMART VENT® models are certified to provide flood protection
and ventilation, This model is used for a home with a crawl
space or any enclosed area that desires natural air ventilation
and flood protection. All stainless steel construction resists
weather and pest.

2 .
SIVIART VENT

www.smartvent.com e 877-441-8368




SIMIART VENT® - Model: 1540-510

Model #: 1540-510
Installation Type: Masonry Wall

Style: louvered

Dimensions: 16" x 8"
Rough Opening: 164" x 84" (one block, or CMU)
Finish: Stainless Steel (Standard)

Available Powder Coat Colors For Special Order:

White Wheat Gray Black Stainless [standard)

Optional Accessories:
Fire Damper, Interior Trim Flange & Inner Sleeve, Rain Shield

Other Models Available: Insulated FLOOD VENT,

Overhead Garage Door Model, Stacked and Quad Configurations,
Models for Wood Studded Wall Applications and Pour in Place
Buck Systems.

There's more online at www.smartvent.com

Dealer Locator, Installer Locator, Cad Drawings, Installation
Instructions, Technical Specifications, Frequently Asked
Questions, Videos, Testimonials, Resource Library Database,
Insurance Forms.

Rapidly rising floodwater can put extreme pressure on the foundation walls
causing improperly vented structures to buckle and collapse. SMART VENTS®
quickly and efficiently equalize the pressure and minimize damage.

www.smartvent.com e 877-441-8368

How it works:

Flood Protection: The SMART VENT® door is latched
closed until flood water enters. Entering flood water
lifts the patented internal floats which unlatches and
rotates the door apen. This allows the flood water to
automatically enter and exit through the frame opening,
relieving the pressure from your foundation walls.

Ventilation: A bimetal coil (like a thermostat, no elec-
tricity is needed) automatically opens and closes the
ventilation louvers as temperature changes. They will
be closed when itis freezing outside and open when it
is warm outside to provide natural ventilation.

Important note: SMART VENT® does not rely on the
louvers to let floodwater in and out. Regardless of the
louvers’ position, opened or closed, when floodwater
flows into the door, the internal floats release the door
to rotate open to relieve the hydrostatic pressure. The
louvers and pest screen are rotated out of the path of
the floodwater. The temperature-controlled louvers are
for ventilation purposes only.

2" x 15"

3" x15%"

Foundation Wall
Cross-Section:

How does one SMART VENT®
provide so much coverage?

You may have heard that FEMA requires that flood
openings provide ane square inch of opening per one
square foot of enclosed area, referring to dimensions
of the opening in proportion to the space to be vented.
This is only partially correct. FEMA's regulations and
guidelines do state that a non-engineered flood vent
solution must (among other requirements) provide one
square inch of opening per square foot of enclosed
area to be vented. However; all SMART VENT®
products are ICC-ES certified engineered openings.
They have been designed, engineered, tested, rated,
and certified to provide flood relief so efficiently that
only one unitis needed for 200 square feet of enclosed
area. It would be our pleasure to contact your code
official, surveyor, or insurance agent if they require
more information,
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INTRODUCTION

Waterways Consulting Inc. (Waterways) has been retained by Relevant Building Company to evaluate
the hydraulic effects on the Nestucca River during a 100-year base flood discharge from a proposed
building on an existing vacant property. The project is located on the east (left) bank floodplain of the
Nestucca River at Tax Lot 1601 on Brooten Road in Pacific City, Oregon (Figure 1). The proposed building
structure will include a 2150 square-foot structure approximately centered on the property in the
north/south direction, and setback a minimum of 20 feet from the riparian vegetation at the riverbank.
The new structure will include five second-story units, set on HSS posts and concrete support walls with
garage space on the ground floor surrounded by break away walls and a garage door. This proposed
design will also include three exterior stairways that lead to the units from the ground level. The units
also include overhanging balconies on the river ride of the building. The entire property is located within
the FEMA designated floodway, effective September 28, 2018 (Figure 2).

The following report has been prepared to support floodplain development permitting with Tillamook
County for the proposed project and presents our hydraulic analysis of existing and proposed conditions
for the 100-year flood event along the Nestucca River within the vicinity of the proposed residential
structure addition. This report is based on the guidance outlined in Section 3.510(9)(a) of the Tillamook
County Land Use Ordinance which requires, “...certification is provided by a professional registered civil
engineer demonstrating through hydrologic and hydraulic analysis performed in accordance with
standard engineering practice that such encroachment shall not result in any increase in flood levels
during the occurrence of the based flood discharge.”

HYDRAULIC MODELING METHODOLOGY

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) has mapped
Nestucca River at the project area as a Special Flood Hazard Area (SFHA) within the regulatory floodway
Zone AE (Figure 2). Tillamook County provided Waterways with a hydraulic model of the Nestucca River
covering the project area for a Letter of Map Revision (LOMR), effective September 24, 2015 (Case.
Number 14-10-1727P). The LOMR and corresponding hydraulic model conducted in the United States
Army Corps of Engineers (USACE) Hydraulic Engineering Center River Analysis Software (HEC-RAS) by West
Consultants updated the previous modeling and FIRM Panels dated August 1, 1978. All elevations are
referenced to a NAVD 88 vertical datum. This model was used as the basis for all hydraulic modeling.

Waterways updated the hydraulic analysis using HEC-RAS, version 6.4.1. A one-dimensional hydraulic
model was completed to characterize the existing and proposed conditions at the project site during the
100-year recurrence interval peak flow at the Nestucca River. Additional cross sections were added to
the provided model in the vicinity of the project area. The two modeling scenarios include the Existing
Conditions Model (“Ex. Cond.” is the Plan identifier in the model) and the Proposed Conditions Model
(“Prop. Cond.” is the Plan identifier in the model). Figure 5 shows the proposed project location, cross
section locations used in the hydraulic analysis, and the effective FEMA floodplain and floodway
boundaries (FEMA, 2018).

Tax Lot 1601 Brooten Road, Pacific City 2
Hydraulic Analysis Report (Revision 4)
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Existing Conditions Model

Additional cross sections added to the LOMR model were sampled from a terrain surface derived from
LiDAR data from the Department of Geology and Mineral Industries (DOGAMI) North Coast collected by
Watershed Sciences Inc. in 2009. LiDAR was updated and overlain with existing topographic survey data
for the project parcel. The existing topographic survey was provided by Relevant Building Company,
dated August 7, 2024 (Figure 3). Bathymetry for the additional cross sections were interpolated from
upstream and downstream cross sections of the LOMR model.

The downstream model boundary extends approximately 1.87 miles downstream of the project area
and the upstream model boundary extends approximately 1.96 miles upstream of the project area
(Figure 5). The bridge crossing geometry at Ferry Street and at Pacific Avenue downstream of the
project area were included in the model from drawings provided by Oregon Department of
Transportation (ODOT) and Tillamook County. Hydraulic roughness values for the additional cross
sections were based on values published in the provided model. Hydraulic roughness values, known as
Manning’s Roughness, for the additional cross sections are outlined in Table 1.

Table 1. Manning's Roughness for Different Land Use Types

Land Use Type Manning's ‘n’
Channel 0.031
Open Pervious Areas (grassed) 0.04
Residential Area 0.08
Open Pervious Areas (trees) 0.10

Proposed Conditions Model

The proposed conditions model included the additional cross sections created in the existing conditions
model. The existing conditions terrain was updated with the proposed structure footprints provided by
design drawings supplied from the client (Figure 3). The proposed structures were modeled as a blocked
obstruction for the 8-inch by 8-inch wide HSS posts and concrete wall carner supports at cross sections
located at the upstream and downstream sides of the proposed structure. Breakaway walls on the lower
level of the design drawings have been designed by others to collapse during the base flood event and
were not included as part of the blocked obstructions. The garage doors are located parallel to river flow
and are adequately captured in the model by the blocked obstructions at the corner supports.

The proposed grade was raised at the base level of the structures to elevation 12.0. To achieve "no-rise"
conditions for this analysis, the proposed conditions design includes excavation of the portion of the
property within the ODFW riparian setback. The modeling results indicate that this portion of the
property needs to be excavated to approximately elevation 11.25 (roughly 6-9 inches of excavation) and
sloped to drain to the river (Figure 4). Any paving for proposed parking shall be balanced with an equal

Tax Lot 1601 Brooten Road, Pacific City 3
Hydraulic Analysis Report (Revision 4)
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amount of excavation such that the finished paved surface elevations match the preconstruction ground
surface elevations on the road side of the structures.

Boundary Conditions

The downstream boundary condition used in the two models was set to a known water surface
elevation of 14.15 feet (NAVD 88) per the provided model. The downstream boundary condition is
located downstream of FEMA Cross Section A near where Nestucca River meets the Nestucca Bay.

Peak Flow Hydrology

According to the FEMA FIS report and the provided model, the 100-year peak flow event for this portion
of the Nestucca River is 49,700 cubic feet per second (cfs). Therefore, 49,700 cfs was assumed for the
100-year peak flow (i.e. base flood discharge) in all models.

RESULTS

Results of the hydraulic modeling are presented in Attachment A. These results show that the
combination of the proposed structure and associated grading outlined above will not result in a rise to
the water surface elevations at any cross sections in the model. The model results do show a 0.01-foot
decrease from existing to proposed conditions in water surface elevations at the four cross sections
coinciding with the proposed structures and grading.

CONCLUSIONS

The results of this hydraulic analysis indicate no rise in the 100-year water surface elevations for the
Proposed Conditions Model when compared to the Existing Conditions Model. Based on this, the
proposed project satisfies the requirement of Section 3.510(9)(a) of the Tillamook County Land Use
Ordinance.

Tax Lot 1601 Brooten Road, Pacific City 4
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@ WATERWAY'S

CONSULTING, INC.

Attachment A

HEC-RAS Output Files

Tax Lot 1601 Brooten Road, Pacific City
Hydraulic Analysis Report (Revision 4)



HEC-RAS R

jver; Nastucea River Reach: Lower  Profile: 100-YR

Reach River Sta Profile Plan Q Total Min ChEl | W.S, Elav Crit WS, E.G.Elev | E.G.Slope Vel Cinl Flow Area .| Top Width | Froude# Chl
- (cfs) (3} - ifi) y () (i) (Eqft) it} ’

Lower 22552,84 180-YR |Ex Cand._Revd 49700.00 -5.89 20,54 12.22 20,50 0.00008% .04 32381.24 3646.37 a1
Lower 22553.94 180-YR |Pmp. Cond-Rev4 49700.00 -5.89 20,54 12.22 20,60, 0.000089 3.04 32383.06 3646.29 011
Lower 21008.6 100-YR Ex. Cand._Revd 44700,00 -8,82 20.14 20.36! 0.000255! 516 1795489 174407 019
Lowier 21008.6 100-¥YR Prop. Cond.-Revd 49700,00 -8.82 20.14 20,36 0.000255| 516 17956.21 1744.07 0.19
Lower 20157.05 100-YR Ex. Cond._Revd 49700,00 -8.16 20.00 12,36 20,15 0.000208, 440 20115,46 2302.96 217
Lower 20167.05 100-YR Prop. Gond.-Revd 49700.00 -8.15 20.00 12.35 2015 0.000208 440 20116.83 2302.97 217
Lawer 18079.89 100-YR Ex. Cond._Revd 49700.00 =11.85 19.76 19.94 0,000225 5.00 20403.30 1888.90 0.18
Lower 18079.89 100-YR Prop, Cond.-Rev4 49700.00 =11.83 19.76 15,94 0.000225 5.00 20404.76 1828.80 0.8
Lcwer 18019.8 100-YR Ex. Cond. Revd 49700.00 -7.69 19.60 1125 19,74 0.000183 4.29 22312.81 266880 016
Lewer 18019.8 100-YR |Pmp. Cond.-Revd 49700.00 -7.69 19.60 11.35 15,74 0.000183 4.28 2211446 2668.91 Q.16
Lower 1787597 100-YR Ex. Cond,_Revd 49700.00 -7.60 19.58 11.05 1911 0.000165 4,10 23159263 267766 0,18
Lawer 17875.97 " [100-YR Prop. Gond.-Revd 49700.00 -7.60 19.58 11.05 19.71 0.000165 410 2318438 2677.66 0.i8
Lower 17653.2 100-YR Ex, Cond,_Rev{ 49700.001 -4.67 19.60 11.28 15,65 0.000083 .1g 29442.08 3181.97 0.12
Lower 176532 {00-YR . |Prgp. Cond-Revd 49700.00 -4.87 19.60 11.28 15.67 0.000083 3.14! 29444.25 3181.88 0.12
Lower 15949.74 100-‘YR Ex. Cond,_Rev4 49700.00 -167 19.55 9.86 18.58 0.000032 1,89 46986.45 4377.84 0.67
Lower 15849.74 100-YR Prop. Cond-Revd 49700.00 -7.67] 168.55 9.86 14.58 0.000032 1,89 46989.70 4377.84 0.07
Lower 1472864 100-YR Ex, Cond,_Rav4 49700.00 +0.90 19.50 10.23 18.54 0,000043 245 37542.63 3856.78 Q.09
Lower | 1472864 100-YR Prop. Cond-Revd 49700.00 -8.90 19,30 1023 16.54 0.000043 245 37545.40 3856.80 0.09
Lower 14621.23 Bridge

Lower 1454401 100-YR Ex. Cand,_Revd 49700.00 -8.62] 19.48 10,32 19.62 0.000044 2.52 37123.25; 387213 0.09
Lower 1454451 100-YR Prop. Cond-Ravd . 4970000 -5.62] 19.48 10.32 19.52 0.000044 2.52 iz 387217 0.08
|owier 13541.26 100¥YR Ex. Cand,_Revd 4979000 -7.81 19.44 10.21 19.48 0.000051 248 32868.05 3280,62 a.10
Lower 13541.26 100-YR Prop. Cond.-Revé 49749000 -7,81 19.44 10.21 19.48 0.000051 248 3287037 3280.63 0.10
Lower 12296 100-YR Ex. Cond,_Revd 49700.00 -3.59] 18.58 19.29 00004565 7.03 9152.35 2054.14 0.3¢
Lower 12286 100-YR Prop. Gond.-Revd 48700.00 -3.59 18.58 19.29 0.000455 7,03 5153.07 2054.19 0.20
Lawer 122325 |[100-YR Ex, Cond,_Revd 48700.00 =350 18.27 18.18 0,000588 7.76 7359.40 213611 0.34
Lower §2232.5 . . |100-YR Rrop. Cond.-Revd 48700.00 -3.50 18.27 18.18 0.000588 7.75 736043 2136.13 0.34
Lawer 12209.11 . [100-¥R Ex. Cond. Rew4 49700.00] -348 1827 1917 0.000585 7.72 7456.65 2150.00] 0.34
Lower 12208.11 - [100-¥R Prop. Cond.-Rev4 4870000 349 1826 1947 0.000690 7.78 7425.21 214858 0.34
Lower 12156.75 100-¥YR Ex. Cond._Rav4 48700.00 =345 18.24 19.13 0.00059¢ 772 7526.92 2037.85] 0,34
Lawer 12156.75 {00-¥YR Prop. Sond-Hevd 45700.00| =345 18.23 1844 0,000602 7.75 752218 2038,22 0.34
Lower 12151.91 100-YR Ex. Cond._Revd 49700,00 -3.45 18.24 19.13 0.00060¢: 7.72 753411 2030.28] 0.34
Lower 1215191 100-YR Prop. Cond.-Revd 45700.00 -3.45 1823 19.13 0.000603 7.73 753493 2028.88| 0.34
Lawer 1211741 1 DOI-YR £, Cond,_Revd 49700.00 =343 18.20 19.11 0,000814 7178 T444.74 2043.21 .34
Lawer 1211741 100-YR Prop, Cond.-Revd 49700.00 143 18.18 18,11 0.000616 7.80 7451.85) 2041.84! 0.34
Lawer 12102.8 100-YR Ex. Sond, Revd 4970000 -3.43] 18.1¢ 19.10 0.000614 7.79 7457.32] 2063.84 0.34
Lower 12102.8 100-YR Prop. Cond.-Revd 48700,00 -3.43 18.19 19.40 0.000614 7.79 7457,32 2063.84 0.34
Cower (133672, [100%R__|Ex. Gond, Revé 4570000 205 [EAE) 951 T665__ 0.000621 733 753241 20175 o3
Lowar 113672 100-YR Prop. Cond-Revd 49700.00 -3,05| 17,73 2.5 18,66 0.000621 7.83 7532.1 201715 0,34
Lower 10048.77 {00-YR Ex, Cond,_Rev{ 4970000 -349 16.97 9.18 17.81 0.000619 7.53 867457 2062,18 0.34
Lower 10048.77 300-¥R Prop. Cond-Revd 49700,00 -3.49 16.97 9.18 17.81 0.000619 7.53 857457 2062.18 0.34
Lower 9942.323 Bridge

Lower 9904361 100-YR Ex. Cond,_Rev4 49700.00 -B.44 16.82 8.05 17.51 0,000542 6,03 10023.92 2084.07). 031
Lower 9904,361 100-YR Prop, Cond-Rewé 49700.00 ~B.44 156.82 8.05 17.51 0.000542 6.93 10023.92 2094.07 031
Lower 3968.11 100-YR Ex. Cond.. Revd 49700.00 -4.60 15.61 8.14 16,97 0.000329 5.36 $2949.12 1986.55 0.24
Lower 8088.11 100-YR Prop, Cond.-Revd 4970000 -4.80 1661 8,14 16,97 0.000329 5.36. 12849.13 1986,55 0.24
Lower £192.25¢ 100-YR Ex. Cond,_Rev4 48700.00 -18.14 16.35 6,30 16.72 0.000308 547 12921.58, 2041.81 0.23
Lowear 8192.250 . |100-YR Prop. Cond.-Revd 48700.00 -18.1¢] 18.35 8,30 16.72 0.000308 547 12921.58 2041.81 0,23
Lowat 7839.108 100‘-YR - iEx, Cond._Rev4 4¢700.00 -8,98 16.256 6.768 16.61 0.000310 5.18 12464.76 1878,15 ¢.23
Lower 7839.108 ° [100-¥R Prap. Cend-Hevd 49700,00 -6.08| 16.25 6.76 16.61 0.000510 518 12484.76 1873.15 0.23
Lawer 6623.54‘5 “[100-¥R Ex, Cond,_Revd 44700.00 -1.38] 16.04 6.84 16.27 0.000208 3,91 14212.35 3171.30 0.1
Lower §628.945 100-YR Prop. Cond.-Revd4 45700.00 -1.38] 16.04 6.84 16.27 0.000208 3,91 14212.35 3171.30 0.18
Lewer 4746.314 IOG-YE'! - 1Ex, Gond._Ravd 48700.00 =11.72 14.76 745 15.56 0,000672 7.30 7417.23 2442.34 .4
Lower 4746.314 100-YR - [Prop, Cond-Revd 49700.00 =11.72 14.76 745 15.56 0,000872 7.30 7417.23 2442.24 0.34
Lower. . |3370.732 100-¥YR Ex, Cond._Revd . 49700.00 =340 14.28 6,62 14,73 0.000430 5.53 £803.55 1594.57| 0.27
Lower 3270.732 100-YR |F'fop. Cond.-Revd 49700.00 340 1424 6,63 14.73 0.000420 5.53 980255 3384.57| 0.27
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HEC-RAS River: Nestuccz River Reach: Lower

Prafilz: 100-YR (Confinued)

Reach River Sta Profile Plan Q Total Min ChEl | W.S. Elev Crit W.S. E.G.Elev | E.G.Slope \at Chn! Flow Area | Top Width Froude # Chl
(ofs) (") b)) R (f) () {lUs) (saf) )
Lower ] 2094.855 100-YR Ex.Cond,_Revd 49700.00 -3.80 14,15 5.85] 14.1 0.000175 .42 1769271 6262.50 017
Lower 2089.855 100-¥YR Prop. Cond.-flevd 48700.00 -3.90 14.15 5.65' 14.21 0.000175 342 1769271 5262.50| 217,




April 23", 2025

TYPE II - FLOODPLAIN DEVELOPMENT REVIEW CRITERIA
Applicant’s Submittal

APPLICANT: Kalli Light, Relevant Buildings
15903 Park Place Ct, Oregon City, OR 97045

OWNER: Robert Taylor
22675 SW Vermillion Dr, Tualatin, OR 97062

REQUEST: Requesting Floodplain Development Review in order to build a five-
unit multifamily housing structure within a FEMA mapped floodway.

LOCATION: Site address: Brooten Rd, Pacific City, OR 97135
Map number: 4S1019CA01601
Tax lot number: 1601
Legal description: Malaney’s add to Ocean Park Block 16, Lot 4 & 5

BACKGROUND

We are proposing a five-unit multifamily housing structure at the above location. The subject
propetrty is roughly 0.18 acres (7,840 sq. ft.) and is currently vacant. The property consists of
three lots of record that are combined to form a single tax lot (1601). The zoning for this lot is
Pacific City/Woods Commercial 1 (PCW-C1). The front of the property faces Brooten Road
while the rear property line abuts the Big Nestucca River. The property is within a FEMA
mapped floodway and flood zone AE. Because this property is within a FEMA flood zone, we
are submitting this Floodplain Development Review application as part of the permit process to
build this multifamily housing structure.

Prior land use approvals for this property that will be relevant to this application include:
s 851-24-000483-PLNG: Conditional Use approval for the placement of five-unit multi-
family dwellings.
e 851-24-000483-PLNG-01: Variance approval to reduce the required 10-foot front yard
setback for a residential structure in the PCW-CI1 zone to 4.4-feet.
s  851-24-000483-PLNG-02: Riparian Exception approval to reduce the required 50-foot
riparian setback to 20-feet for the placement of the proposed multi-family structure.
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The fill is not within a Coastal High Hazard Area.

Applicant Response: Complies as proposed. The subject property is not within a
Coastal High Hazard Area. Per TCLUO section 3.510.4, a Coastal High Hazard Area
is defined as “An area of special flood hazard extending from offshore to the inland
limit of a primary frontal dune along an open coast and any other area subject to high
velocity wave action from storms or seismic sources. The area is designated on the

FIRM as Zone VI-V30, VE or V.”

The FEMA FIRM map, which is included for reference in this application, shows that
this property is within FEMA Zone “AE.” Therefore, this property is not within the
V1-V30, VE, or V zones that define Coastal High Hazard Areas. Given that the subject
property is not within a Coastal High Hazard Area, this means that we are not
proposing any fill within a Coastal High Hazard Area.

Fill placed within the Regulatory Floodway shall not result in any increase in flood
levels during the occurrence of the base flood discharge.

Applicant Response: Complies as proposed. The subject property is within the
regulatory floodway as noted on the attached FEMA FIRM map. As part of this
floodplain review application, I am including a hydraulic analysis report that was
completed by an Oregon Registered Professional Engineer. Waterways Consulting,
Inc, has completed hydraulic analysis reports for other projects along the Nestucca
River within Tillamook County, and is familiar with the modeling and reporting
requirements for the floodplain review application. The engineer stated in the
conclusion section of their report that, “The results of this hydraulic analysis indicate no
rise in the 100-year water surface elevations for the Proposed Conditions Model when
compared to the Existing Conditions Model. Based on this, the proposed project satisfies
the requirement of Section 3.510(9)(a) of the Tillamook County Land Use Ordinance.”

As certified by our engineer, the proposed project meets this criterion because this
development will not result in any increase in flood levels during the base flood
(otherwise known as the 100-year flood) discharge.

The fill is necessary for an approved use on the property.

Applicant Response: Complies as proposed. The proposed use for this property is a 5-
unit multi-family structure in the PCW-C1 zone. The proposed use was approved
under conditional use application #851-24-000483-PLNG.

Per TCLUO 3.510.4, “fill” is defined as, “Any material such as, but not limited to,
sand, gravel, soil, rock or gravel that is placed on land including existing and natural

floodplains, or in waterways, for the purposes of development or redevelopment.” We

are do not intend to use any fill for this project. Given that we are not planning to add
any fill and this 5-unit multi-family structure is an approved use on this property, the
proposed project is meeting this criterion.

Page 2 of 4
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. The fill is the minimum amount necessary to achieve the approved use.

Applicant Response: Complies as proposed. We are not proposing any fill for this
project. The subject site is already relatively flat and matches the elevation of the
surrounding area. As noted in the engineer’s hydraulic analysis, “4ny paving for
proposed parking shall be balanced with an equal amount of excavation such that the
finished paved surface elevations match the preconstruction ground surface elevations
on the road side of the structures.” In short, the proposed project is using the minimum
fill amount necessary to achieve the approved use because we do not intend to add any
fill for the proposed project.

. No feasible alternative upland locations exist on the property.

Applicant Response: Complies as proposed. The entire property is within FEMA flood
zone AE, as shown on the FIRM map. Aside from the river bank, the property is also
completely flat at 12-ft above mean sea level, as shown on the existing conditions
survey. Therefore, there are no feasible alternative upland locations on the property.
Regardless of where the building is placed on the property, it will be within a FEMA
flood zone.

Further, the property is very shallow. The northern property line is just 49.93 feet. The
property is also constrained by a 20-foot riparian setback along the rear lot line, a 15-
foot stormwater easement along the north side property line, 4.4-foot front setback
(approved under 8531-24-000483-PLNG-01), and a 5-foot south side setback. In order
for the proposed building to meet these required setbacks and easements, the only
feasible location is the one shown on the proposed site plan.

. The fill does not impede or alter drainage or the flow of floodwaters.

Applicant Response: Complies as proposed. We do not intend to use any fill for this
project, which means that this project will not impede or alter the drainage or the flow
of floodwaters.

The no-rise analysis by the Oregon State Registered Engineer also confirms that this
project will not result in any increase in flood levels. Th engineer’s conclusion further
supports the fact that the drainage and flow of floodwaters will not be altered by this
development.

. If the proposal is for a new critical facility, no feasible alternative site is available.
Applicant Response: Not applicable. We are not proposing a new critical facility. We are
proposing multifamily dwellings. Therefore, criterion #7 does not apply to this project.

. For creation of new, and modification of, Flood Refuge Platforms, the following
apply. in addition to (14)(a)(1-4) and (b)(1-5):
i.  The fill is not within a floodway, wetland, riparian area or other sensitive area
regulated by the Tillamook County Land Use Ordinance.
ii.  The property is actively used for livestock and/or farm purposes,

iii.  Maximum platform size = 10 sq ft of platform surface per acre of pasture in
use, or 30 sq ft per animal, with a 10-ft wide buffer around the outside of the
platform.
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iv.  Platform surface shall be at least 1 ft above base flood elevation,
v.  Slope of fill shall be no steeper than 1.5 horizontal to 1 vertical,
vi.  Slope shall be constructed and/or fenced in a manner so as to prevent and avoid
erosion.
Applicant Response: Not applicable. We are not proposing the creation or modification
of a flood refuge platform. Therefore, criterion #8 does not apply to this project.

Conditions of approval may require that if the fill is found to not meet criterion (5), the fill
shall be removed or, where reasonable and practical, appropriate mitigation measures shall be
required of the property owner. Such measures shall be verified by a certified engineer or
hydrologist that the mitigation measures will not result in a net rise in floodwaters and be in
coordination with applicable state, federal and local agencies, including the Oregon
Department of Fish and Wildlife.

Applicant Response: Not applicable. This project meets Criterion #5 as explained above.
Therefore, this criterion is not applicable.

Page 4 of 4



Structural Calculations
for
Nestucca River - Multifamily Container
34450 Brooten Rd
Pacific City, Oregon 97135
April 21, 2025

DESIGN CODE
2022 Oregon Structural Speciaity Code

DESIGN LOADS

Seismic, Spg 1.024 g
Wind, Exposure "C" 120 mph
CONTENTS
Gravity & Lateral Calculations ‘STF%JCPEJOR“
f\ R{L GINE Ff‘;y
t'\, \&G ’5&
OREGON ¢ i
o) "x“’@ SF
’\‘n:?'P w‘:'o‘::mli'.,w'l‘?‘{ QQ/!' !

~Joy R \AP_,./"
S
EXPIRES: 06/30/25

SCOPE OF WORK

The attached calculations pertain to gravity and lateral analysis of the

new residential structure using steel intermodel containers (IMSC) atf the
above address, This scope of work does nof include any analysis of the

foundation.

BY SS  DatE  4/21/25
HAYDEN Nestucca River - Multifamily Container REV DATE
ENGINEERS
STRUGTURAL | CIVIL JOBNO 24261.01

(503] 968-9994 Hayden-Engineers.com SHEET CV  oF 107




Design Criteria

Dead Load Roof =
Live {(Roof} Load = !
Snow Load =
Dead Load Floor =
Live Load = .

=
=
1

v
[
oo

13 psf
20 psf
25 psf
15 psf
40 pst

120 mph

0.67:g
1.02°g

*Includes 5 psf Solar Panel Allowance

Exposure Cat. C

Site Class D R

ENGINEERS

Nestucca River Multifamily

I HAYDEN

STRUCTURAL 1 GIVIL

(503) 968-9994 Hayden-Engineers.com

BY

REV

JOB NOQ

SHEET

58 DATE 11/15/24

DATE

24261

QqrF

2107
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=" HAYDEN
ENGINEERS

STRUCTURAL { CI1VIL

Wood Beam - e RN Project File: Nestucca River.ec6
[1CE  RW-06014171, Buld:20.24.06.03 HAYDEN CONSULTING ENGINEERS {0) ENERCALC, LLC 1982-2024
DESCRIPTION: J-2
:ODE REFERENCES

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

fNaterial Properties

Analysis Method :  Allowable Stress Design Fb + 875.0 psi E : Modulus of Efasticity
Load Combination : ASCE 7-16 Fh - 875.0 psi Ebend- xx 1,300.0ksi
Fe - Pril 600.0 psi Eminbend - xx 470.0ksi
Wood Species  : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade  : No.2 Fv 170.0 psi
) Ft 425.0 psi Density 31.210pcf
Beam Bracing . Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase
D(D.026) Lr{0.04) S(0.05)
v 7 v ¥ v
2%6 x
1 2
Span = 6.670 ft |
I
\pplied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Uniform Load : D =0.0130, Lr=0.020, S =0.0250 ksf, Tributary Width = 2.0 ft
JESIGN SUMMARY Design OK .
Maximum Bending Stress Ratio = 0.446 1 Maximum Shear Stress Ratio = 0.205 : 1
Section used for this span 2x6 Section used for this span 2x6
fo: Actual = 670.64psi fv: Actual = 40.03 psi
F'b = 1,504.34 psi F'v = 185.50 psi
Load Combination +D+8 LLoad Combination +D+3
Location of maximum on span = 3.3351 Location of maximum on span = 0.0001t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.083 in Ratio= 065>=360 Span: 1:S Only
Max Upward Transient Deflection 0 in Ratio = 0 <360 nfa
Max Downward Total Deflection 0.126 in Ratio= 635 >=240 Span: 1:+D+8
Max Upward Total Deflection 0 in Ratio = 0 <240 n/a
fertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.253 0.253
Max Upward from Load Combinations 0.253 0.253
Max Upward from Load Cases 0.167 0.167
D Only 0.087 0.087
+D+Lr 0.220 0.220
+D+8 0.253 0.253
+D+0.750Lr 0.187 0.187
+D+0,7505 0.212 0.212
+0.600 0.052 0.052
Lr Only 0.133 0.133
S Only 0.167 0.167

10107

=T

107




ENGINEERS

STRUCTURAL | ClvIL

| Wood Beam ' . Project File: 24261.01 Nestucca.ec6
LICH : KW-D5014171, BUlldr20,25.03.24 HAYDEN CONSULTING ENGINEERS {6) ENERGALG, LLC 1982-2025
DESCRIPTION: B-1

CODE REFERENCES

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

Material Properties

Analysis Method :  Allowable Stress Design Fb+ 875.0 psi E : Modulus of Elasticity
Load Combination : ASCE 7-16 Fb - 875.0 psi Ebend- xx 1,300.0ksi
Fo - Prl 600.0 psi Eminbend - xx 470.0ksi
Wood Species @ Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade @ No.2 Fv 170.0 psi
Ft 425.0psi Density 31.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D(0.110) Lr{0.1466) S(0.1833)

1 2 3
L Span = 8.0 ft p Span = 1.50 #t |
I i "l
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : D =0.0150, Lr=0.020, S =0.0250 ksf, Tributary Width = 7.330 ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.239 1 Maximum Shear Stress Ratio = 0.275: 1
Section used for this span 6x6 Section used for this span Bx6
fb: Actual = 944.94psi fv: Actual = 53.70 psi
F'o = 1,006.25psi F'v = 195.50 psi
Load Combination Leoad Combination
+D+S +D+5
Location of maximum on span = 3.844ft Location of maximum on span = 7.5531#
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.157 in Ratio= 809>=360 Span:1:5Only
Max Upward Transient Deflection -0.086 in Ratio = 418>»=360 Span:2:3% Only
Max Downward Total Deflection 0.252 in Ratio = 381>=240 Span:1:+D+S
Max Upward Total Deflection -0.437 in Ratio= 262 >=240 Span: 2; +D+§
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3
Max Upward from all Load Conditions 1.132 1.654
Max Upward from Load Combinations 1.132 1.654
Max Upward from Load Cases 0.707 1.034
D Only 0.424 0.620
+D+Lr . 0.990 1.447
+D+8 1.132 1.654
+D+0.750Lr 0.849 1.240
+D+0.750S 0.855 1.395
+0.80D 0.255 0.372
Lr Only 0.566 0.827
S Only : 0.707 1.034
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HAYDEN
ENGINEERS

STRUCTURAL [ €IVIL

| Wood Beam e _ :Prﬁjept File: 24261.01 Nestucca.ecé -
LICH  RW-06074771, Bulld-20.25.03.24 ' FAYDEN CONSULTING ENGINEERS — {c) ENERCALC, LLC 1982-2025
DESCRIPTION: B-2

CODE REFERENCES

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

Material Properties

Analysis Method :  Allowable Stress Design Fb+ 875.0 psi E ! Modulus of Elasticity
Load Combination . ASCE 7-16 Fb- 875.0psi Ebend- xx 1,300.0ksi
Fc- Prll 600.0 psi Eminbend - xx 470.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade  : No.2 Fv 170.0 psi
Ft 425.0 psi Density 31.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

Span=8.01ft Span=6.0ft

Span=8.01t |
|

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

Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : D =0.0130, Lr=0.020, $=0.0250 ksf, Tributary Width = 7.330 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.803 1 Maximum Shear Stress Ratio = 0.474 ;1
Section used for this span 436 Section used for this span 4x6

fb: Actual = 1,050.70psi fv: Actual = 92.59 psi
Fb = 1,308.13psi F'v = 195.50 psi
l.oad Combination ) Load Combination
+D+8 +D+5
Location of maximum on span = 46391t Location of maximum on span = 6.000 ft
Span # where maximum occurs = Span # 3 Span # where maximum occurs = Span# 2
Maximum Deflection
Max Downward Transient Deflection 0.164 in Ratio = 584 >=360 Span:1:8 Only
Max Upward Transient Deflection -0.037 in Ratio= {940>=380 Span:2:S Only
Max Downward Total Deflection 0.249 In Ratio=  384>=240 Span:1:+D+$
Max Upward Total Deflection -0.056 in Ratio= 1276>=240 Span:2:+D+S
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3 Support 4
Wex Upward from all Load Gonditions. 0.928 2.136 2.136 0.928
Max Upward from Load Combinations 0.928 2.136 2.136 0.928
Max Upward from Load Cases 0.610 1.405 1.405 0.610
D Only 0.317 0.731 0.731 0.317
+D+Lr 0.806 1.855 1.8565 0.806
+D+8 0.928 2.136 2.136 0.928
+D+0.750Lr 0.684 1.574 1.574 0.684
+D+0,750S 0.775 1.785 1.785 0.775
+0,60D 0.190 0.438 0.438 0.190
Lr Only 0.488 1.124 1.124 0.483
S Only 0.610 1.405 1.405 0.610
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

’ Wood Beam

Project File: 24261,01 Nestucca,ect

[IC# | RW-06014171, Build:20.25.03.24
DESCRIPTION: B-3

CODE REFERENCES

HAYDEN CONSULTING ENGINEERS

{c} ENERCALC, LLC 1982-2025

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

Material Properties

Analysis Methed :  Allowable Stress Design
Load Combination : ASCE 7-16

Wood Species
Wood Grade

: Douglas Fir-Larch
: No.2

Beam Bracing

Fb+ 875.0psi
Fb - 875.0 psi
Fe- Prid 800.0 psi
Fc - Perp 625.0 psi
Fv 170.0 psi
Ft 425.0 psi

: Beam is Fully Braced against lateral-tarsional buckling

E : Moduius of Elasticity

Ebend- xx 1,300.0ksi
Eminbend - xx 470.0ksi
Density 31.210pcf

Span=8.0ft

D{0.1001) Le(0.1334) S(0.1668)
i

Span = 5.0 ft

Applied Loads

Service loads entered. L.oad Factors will be applied for calculations.

Beam self weight NOT internally calculated and added

Loads on all spans...

Uniform Load on ALL spans : D= 0.0150, Lr=0.020, S =0.0250 ksf,. Tributary Width = 6.670 it

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.998 1 Maximum Shear Stress Ratio = 0.402 ;1
Section used for this span 4x8 Section used for this span 4x8
fb: Actual = 1,305.22psi fv: Actual = 78.57 psi
F'b = 1,308,13psi F'v = 195.50 psi
Load Combination Load Combination
+D+S ++8
Location of maximum on span = 8.0001t Location of maximum on span = 7419 1t
Span # where maximum occurs = Span#1 Span # where maximum cccurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.275 in Ratio= 436>=360 Span:Z:8 Only
Max Upward Transient Deflection -0.014 in Ratio= 7029>=360 Span:i:S§Cnly
Max Downward Total Deflection 0.440 in Ratio= 272 »>=240 Span:2:+D+8
Max Upward Total Deflection -0.022 in Ratio= 4393>=240 Span:1:+D+5
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2 Support 3

WMax Upward from all Load Conditions 0.650 2.818
Max Upward from Lead Combinations 0.650 2.818
Max Upward from Load Cases 0.4086 1.761
D Only 0.244 1.057
+DH+Lr 0.569 2,466
+D+5 0.650 2.818
+D+0.750Lr 0.488 2114
+D+0.7508 0.549 2,378
+0.60D 0.146 0.634
Lr Cnly 0.325 1.409
S Only 0.406 1.761
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HAYDEN
ENGINEERS

STRUCTURAL { 2IVIL

| Wood Beam - "

LCT RW.08014 171 Buid-20 25,0524
DESCRIPTION: B-3.1

CODE REFERENCES

HAYBDEN CONSULTING ENGINEERS

- Project File; 24261.01 nesiucca.ect

“(¢) ENERGALC, LLC 7562-2025

Calculations per NDS 2018, IBC 2021

Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design Fb+ 1350 psi E : Modulus of Elasticity
Load Combination : ASCE 7-16 Fb - 1350 psi Ebend- xx 1600Kksi
Fe - Prll 925 psi Eminbend - xx 580ksi
Wood Species : Douglas Fir-Larch Fo - Perp 625 psi
Wood Grade  : No.1 Fv 170 psi
Ft B75 psi Density 31.21pcf
Beam Braclng : Beam is Fully Braced against lateral-torsional buckling

D{0.110) Lr{0.1466) S(0.1833)

Span=8.01t

Span=5.01t

Applied Loads

Service loads entered. L.oad Factors will be applied for calculations.

Beam self weight NOT internally calculated and added

Loads on all spans...

Uniform Load on ALL spans : D =0.0150, Lr=0.020, §=0.0250 ksf, Tributary Width = 7.330 #

DESIGN SUMMARY

Maximum Bending Stress Ratio
Section used for this span

fib: Actual
F'b
Load Combination

Location of maximum on span
Span # where maximum oceurs
Maximum Deflection
Max Downward Transient Deflection
Max Upward Transient Deflection
Max Downward Total Deflection
Max Upward Total Deflection

1]

nu

(]

0.749 1 Maximum Shear Stress Ratio
6x8 Section used for this span
(weak orientation)
1,183. 11 psi fv: Actual
1,552,50psi F'v
Load Combination
+D+8
8.0001t Location of maximum on span
Span # 1 Span # where maximum occurs
0.262 in Ratio= 456 >=360 Span:2:S Only
0.013 in Ratio= 7365>=360 Span:1:5Only
0.420 in Ratio= 284 >=240 Span: 2:+D+5
.0.021 in Ratio= 46803>=240 Span:1:+D+S

0.272 ;
6x8

(weak orientation)
53.11 psi
195,50 psi

7.419 ft
Span # 1

1

+D+8

Vertical Reactions

Support notation : Far left is #1

Values in KIPS

Design OK

Load Combination

Support 1 Support 2 Support 3

Max Upward from all Load Condifions
Max Upward from Load Combinations
Max Wpward from Load Cases

D Only

++Lr

+D+S

+D+0,750Lr

+D+0.7508

+0,60D

Lr Only

S Only

0.715
0.715
0.447
0.268
0.625
0.715
0.536
0.603
0.161
0.357
0.447

3.087
3.007
1.936
1.161
2710
3.097
2323
2613
0.697
1.648
1.936
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R(B2) R(B2) R (B-2) = 350# D + 530# Lr + 6704 S
~ e R (B-4) = 350# D + 530# Lr + 670#S
200" = 1.020 k

USE 31/2 x 10 1/2 24F-V4 GLB

BY SS  patrE  4/18/25
HAYDEN Nestucca River - Multifamily Container REV DATE
ENGINEERS
STRUCTURAL | CIVIL JOR NO 24261.01

[503) 268-9994 Hoyden-Engineers.com SHEET OF
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REMOVED
CONTAINER
WALL —\
% e U ] N
7 - 5 .{

1

ALIGN GUSSET
W/ CONTAINER |
CHANNEL

GUSSET/ il
CHANNEL %

'CS14' STRAF EA. END

W/ (11 @ %2 SMPSON
'SDS SCREW & [4) 10d NALS —F

" SAME ASSEMBLY
AS OPPOSITE SIDE"

=]
@EA. END CF BEAM, EA. l
POST & 100" O/C . FEBRE ?ﬂN
! - <>. e
|
BACK OF Lok FRONT OF
CONTAINER | | i

CONTAINER

P
PL. Y x 4% % 0-5 )4 GUSSET — I
4, Af—

% \ PLYX3%0-5)5wW/ /

{4) V'@ % 34" SIMPSON
'$DS’ SREWS
Check Plate:

M = (1.020 k ) (1.75") = 1.785 k-in

tmin = (6)(1.785 k-in)

(0.9)(36ksi)(5.5")

=0.245" < 1/4" OK

Check Gusset Plate: P = 1020 Ib/sin 45 = 1442 |b

t=1/4"

| = bdA3/12 = (4.5")(1/4)*3 / 12 = 5.86 x 107-3
= VA= 1/(1/4 x 4.5") = 0.072

KL/r=7.1/0.0721 =98 from AISC table 4-14 = 13 k (ASD)
P/A =14421b/ (1/4)(4.5") = 1282 b/in2

P/A < KL/r OK

»l 45 I

ENGINEERS

[ HAYDEN

STRUGTURAL | GIVIL

[503) 968-9994 Hayden-Engineers.com

BY SS  pate  4/18/25
Nestucca River - Multifamily Container REV DATE
JOB NO 24261.01
SHEET OF
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

Wood Beam St : : e Project File: N_éé:t:ljaca River.ect
[ICE - KW-06014171, BUld.20.24.06.08 HAYDEN CONSULTING ENGINEERS  ZJENERCALG, LLC 1982-2024
DESCRIPTION: B-4

CODE REFERENCES

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

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,400.0 psi £ : Modulus of Efasticity
Load Combination : ASCE 7-16 Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Pill 1,650.0 psi Eminbend - 0t 950.0ksi
Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Wood Grade . 94F-V4 Fy 265.0 pSE Eminbend - yy 850.0ksi
. Ft 1,100.0 psi Density 31.210pcf
Beam Bracing : Completely Unbraced
D(0.35) Lr(0.53) S{0.67) D(0.35) L#(0.53)} S(0.67)

3.5x10.5 ‘

Bpan = 20,0 1t

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

Beam self weight NOT internally calculated and added
PointLoad : D =0.350, Lr=0.530, S=0.670k @ 6.670 ft
PointLoad: D =0.350, Lr=0.530, S=0.670k @ 13.330 ft

DESIGN SUMMARY | DesignOK |
Maximum Bending Stress Ratio = 0.502 1 Maximum Shear Stress Ratio = 0.137 : 1
Section used for this span 3.6x10.5 Section used for this span 3.5x10.5

fo: Actual = 1,269.44psi fv: Actual = 41.63 psi
F'b = 2,628.23psi F'v = 304.75 psi
Load Combination +D+8 Load Combination +D+8
Location of maximum on span = B.715ft Location of maximum on span = 13.358 1t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span# 1
Maximurm Deflection
Max Downward Transient Deflection 0.544 in Ratio = 441>=360 Span:1:S Only
WMax Upward Transient Deflection 0 in Ratio= Q<360 nfa
Max Downward Total Deflection 0.828 in Ratio = 289>=240 Span:1:.+D+S
Max Upward Total Deflection 0 in Ratio= (<240 nfa
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.020 1.020
Max Upward from Load Combinations 1.020 1.020
Max Upward from Load Cases 0.670 0.670
D Only 0.350 0.350
+D+Lr 0.880 0.880
+D+5 1.020 1.020
+D+0.750Lr 0.748 0.748
+0+0,7508 0.853 0.853
+0.60D 0.210 0.210
Lr Cnly 0.530 0.530
S Only 0.670 0.670

18/107



160"

B-10.2 =] B-13.1

i e M;

= < | B-12.1

UUCUNIT3

LD srX g

I , B o
! i . '
! : L : B
-
! . | : . -
R 7N e |
' | Ak i

STAIRS & PORCHES FRAMING TYP.

"UNIT5

L STRINGER
]
STRINGER 2

s

18107



Hanging Deck

BY S5 Dpae  4/18/25
Ia !‘!QAGH%?EE R"S Nestucca River - Multifamily Container REV DATE
STRUCTURAL | GIVIL JOBNO 24261.01
|503) 968-9994 Hayden-Engineers.com SHEET OF
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B-7 w =15 psf D + 60 psf L + 25 psf S TRIB = 8'

v oo

v

VAN AN
3 g Mg
R

R(B-7)=1.02kD+4.10k Lr+1.71k S

R (B-7)=1.02k D + 4.10k Lr+ 1.71k S

USE W5X16
B-8 w = 15 psf D + 60 psfL + 25 psf S TRIB = 4'
v o v
AN AN
I<—3| _ 9ll—.>l‘—4l_3ll.——>|
USE C5X6.7
B-9 R(B-7) TRIB = 8'
AN AN
D
USE W5x19

w
RN
©

w="15psfD + 60 psfl.+ 25 psf S

v v

LN

16—

USE C5x6.7

U:J
e
—_

v v

AN

E—

USE C5X6.7

TRIB =1

w=15psfD + 680 psfL + 25 psf S TRIB = 2'

ZAN

HAYDEN
ENGINEERS
STRUCTURAL | CiVIL

{503) 26B8-9994 Hayden-Engineers.com

BY S8

DATE  4/18/25

Nestucca River - Multifamily Container

REV

DATE

JOBNO

2426101

SHEET

OF

21107



B-71 w=15psfD+60psfL+25psfS

— T TRIB = &'
I‘_4| _ 0"_’]
R (B-7.1) = 1.275 K
USE W5x16
B-10.1 s
w = 15 psf D + 60 psf L + 25 psf S TRIB =1
v v v
AN AN
R (B-10.1) = 1.24 K
18—
USE W5X16
B-10.1
5-10.2 w=15pst+60psf‘L+25psfS TRIB = 1"
v I
N AN
[ 3 ~.9""T 1.75'1¢ R (B-10.2) = 0.755 K
R
USE C5X6.7
B-14 TRIB = 2'
w=15psfD + 60 psf L + 25 psf S B
+ 3 v
AN PAN
¢ 6 g
USE C5X6.7

"oy $S DATE  4/18/25
[ E!NIAGXQDEEEF{NS Nestucca River - Multifamily Container REY DATE
STRUCTURAL | GIVIL JOB NO 24261.01
(503) 968-9994 Hayden-Engineers.com SHEET OF
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HAYDEN
ENGINEERS

STRUCTURAL { CIVIL

| Wood Beam , Project File: Nestucca River.ecB
TIC# - KW-06614171, Buld:20.24.09.03 HAYDEN CONSULTING ENGINEERS ‘ ) ENERCALC, LLC 19822024
DESCRIPTION: HANGING DECK DECKING

CODE REFERENCES

Calculations per NDS 2018, IBC 2021, SDPWS 2021
Load Combination Set : ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

Analysis Method :  Allowable Stress Design Fb + 675.0 psi E : Modulus of Elasticity
l.oad Combination: ASCE 7-22 / IBC 2024 (L<=100psf) Fb - 675.0 psi Ebend- xx 1,100.0ksi

Fe - Prll 500.0 psi Eminbend - xx 400.0ksi
Wood Species  : Hem-Fir Fc - Perp 405.0 psi
Wood Grade . No2 Fv 140.0 psi

Ft 350.0 psi Density 26.840ncf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

D(0.01)L(0.04) §(0.025)

1 2
Span=8.01

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.010, L=0.040, S =0.0250 ksf, Tributary Width =1.0ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.306 1 Maximurm Shear Stress Ratio = 0.052 : 1
Section used for this span 4x12 Section used for this span 4x12

{weak orientation) {weak orientation)
fb: Actual = 208.98psi fu: Actual = 5.84 psi
Fb = 683.10psi F'v = 112,00 psi
Load Combination +D+L Load Combination +0+L
Location of maximum on span = 40004 Location of maximum on span = 7.066 ft
Span # where maximum occurs = Span # 1 Span # where maximum oceurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.088 in Ratio=  1087>=360 Span:1:LOnly
Max Upward Transient Deflection 0 in Ratio= 0<360 nfa
Max Downward Total Deflaction 0.117 in Ratio = 8§18>=240 Span: 1 +D+0.750L+0.52505
Max Upward Total Deflection 0 in Ratio= 0 <240 nfa
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.213 0.213
Max Upward from Load Combinations 0.213 0.213
Max Upward from Load Cases 0.160 0.160
D Only 0.040  0.040
+D+L 0.200 0.200
+D+0.708 0.110 0.110
+D+0.750L 0.160 0.160
+D+0.750L+0.5250S 0.213 0.213
+0.60D ' 0.024 0.024
+D+0.750L+0.108 0.170 0.170
L Only 0.160 0.160
S Only 0.100 0.100
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HAYDEN
ENGINEERS

STRUCTURAL { CIVIL

Steel Beam ..

Project File: Nestucca River.ecg: »

LiCH T KW-06014171, Build-20.24.09.03

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: B-7 (HANGING DECK)

CODE REFERENCES

{6) ENERCALC, LI.C 1982-2054

Calculations per AISC 360-18, IBC 2021, SDPWS 2021

Load Combination Set: ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Strength Design
Beam Bracing : Completely Unbraced
Bending Axis :  Major Axis Bending

Fy : Steel Yield :
E: Modulus :

50.0 ksi
29,000.0 ksi

D(0.120) L(0.480) S(0.20) D(0.120) L(0.480) S(0.20)
v v v v v ‘ 7 v v

T L

T T

o

TR

W5x16

W5HEX16
Span =4.250 ft

» Span = 3.750 ft

Applied Loads

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

Beam self weight NOT internally calculated and added

Load for Span Number 1

Uniform Load : D =10.0150, L =0.080, S = 0.0250 ksf, Tributary Width = 8.0 fi

Load for Span Number 2

Uniform Load : D =0.0150, L =0.060, S =0.0250 ksf, Tributary Width = 8.0 fi

DESIGN SUMMARY

Maximum Bending Stress Ratio =
Section used for this span
Ma : Applied
Mn / Omega : Aliowable
Load Combination

Span # where maximum occurs

Maximum Deflection
Max Downward Transient Deflection
Max Upward Transient Defiection
Max Downward Tofal Deflection
Max Upward Total Deflection

0.226: 1 Maximum Shear Stress Ratio =
W5x16 Section used for this span
5.419Kk-ft Va : Applied
24.027 k-ft Vn/Omega : Allowable
+D+L Load Combination
Location of maximum on span
Span # 1 Span # where maximum occurs
0.106 in Ratio = 962 >=360 Span: 2:L Only
-0.008 in Ratio= 5,899 =>=3680 Span: 2:L Only
0.133 in Ratio= 770 >=240. Span: 2:+D+L
0.0101in Ratio= 4720 >=240. Span:2:+D+L

+D+L
3.750 ft
Span # 1

Overall Maximum Deflections

Load Combination Span  Max. "" Defl Loscation in Span Load Combination Max. "+" Defl Location in Span
1 0.0000 0.000 +D+L -0.0095 2.310
+D+L 2 0.1325 4,250 0.0000 2.310
Support notation : Far left is #° Values in KIPS

Vertical Reactions

Load Combination

Support 1 Support 2 Support 3

Max Upward from all Load Conditions 5.120
Max Upward from Load Combinations 5120
Max Upward from Load Cases 4.096
Max Downward from all Load Conditions (Resis  -0.320

Max Downward from Load Combinations (Resit  -0.320

Max Downward from Load Cases (Resisting Uy -0.256

D Only -0.064 1.024
+D+L -0.320 5.120
+D+0.708 -0.139 2.219
+D+0.750L -0.256 4.096
+D+0.750L+0.52508 -0.312 4,992
+0.60D -0.038 0.614
+D+0.750L+0.10S -0.267 4267
L Only -0.256 4,096
S Only -0.107 1.707
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Steel Beam : Project File: Nestucca River.ec6
LICH | KW-05014171, Buldi20,24.08.03 HAYDEN CONSULTING ENGINEERS ' {c) ENERCALC, LLC 1982-2024
DESCRIPTION: B-8 (HANGING DECK)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021, SDPWS 2021
Load Combination Set: ASCE 7-22 / IBC 2024 (L.<=100psf}

Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Completely Unbraced E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending :

D(0.060) L(0.240) S(0.10) D(0.060) L(0.240) S(0.10)
v v v v v v v v

C5x6.7 C5x6.7 3

« Span = 3.750 ft v Span = 4.250 ft -
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Load for Span Number 1

Uniform Load : D =0.0150, L=0.060, S=0.0250 ksf, Tributary Width = 4.0 ft
Load for Span Number 2

Uniform Load : D =0.0150, L =0.060, S=0.0250 ksf, Tributary Width = 4.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratic = 0.374: 1 Maximum Shear Stress Ratio = 0.075: 1
Section used for this span Cox6.7 Section used for this span C5x86.7
Ma : Applied 2.709 k-ft Va : Applied 1.285 k
Mn / Omega : Allowable 7.253 k-ft Vn/Omega : Allowable 17.066 k
L.oad Combination +D+L Load Combination +D+L
Location of maximum on span 3.750 ft
Span # where maximum oceurs Span #2 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.152 in Ratio = 672 =>=360 Span:2:L Only
Max Upward Transient Deflection -0.011in Ratio= 4,124 >=360 Span:2:L Only
Max Downward Total Deflection 0.190 in Ratio= 538 =>=240. Span: 2. +D+HL
Max Upward Total Deflection -0.014 in Ratio= 3209 =>=240. Span: 2:+D+L
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span  Load Combination Max. "+" Defl Location in Span
1 0.0000 0.000 +D+L -0.0136 2.310
+D+L 2 0.1895 4.250 0.0000 2.310
Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support 1 Support 2 Support 3
Max Upward from all Load Conditions 2.560
Max Upward from Load Combinations 2.560
Max Upward from Load Cases 2.048
Max Downward from all Load Conditions (Resis -0.160
Max Downward from Load Combinations (Resi: -0.160
Max Downward from Load Cases (Resisting Uy -0.128
D Only -0.032 0.512
+D+L -0.160 2.560
+D+0.708 -0.069 1.109
+D+0.750L -0.128 2.048
+D+0.750L+0.5250S -0.156 2.496
+0,60D -0.019 0.307
+D+0.750L+0.10S8 -0.133 2.133
L Cnly -0.128 2.048
S Only -0.053 0.853
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| Steel Beam o Projec’:t::Fi_'lié:‘_[_\'lééjtucc:a River.ec
[ICH - KW-05014171, BUiki:20.25.02.04 HAYDEN CONSULTING ENGINEERS {6) ENERCALC, LLC 1982-2025
DESCRIPTION: B-9 (HANGING DECK)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021
Load Combination Set : ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
{1,024} L{4.10) S{1.710)

x Wx19 A

1 2

. Span =160 ft

[~ o

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

Beam self weight NOT internally calculated and added
Load(s) for Span Number 1
* PointLoad: D=1.024, .=410, S=1710k@8.0ft

DESIGN SUMMARY -

Design OK

Maximum Bending Stress Ratio = 0.708: 1 Maximum Shear Stress Ratio = 0.092 :1
Section used for this span W5x19 Section used for this span W5x19
Ma : Applied 20.496 k-ft Va : Applied 2.562 k
Mn / Omega : Allowable 28.942 k-ft VniOmega ; Allowable 27.810 k
Load Combination l.oad Cambination
+D+L +D4L
l.ocation of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span #1
Maximum Deflection
Max Downward Transient Deflection 0.794 in Ratio = 241 »=240, Span:1:L Only
Max Upward Transient Deflection Qin Ratio= 0 <240.0 nia
Max Downward Total Deflection 0.905 in Ratio = 193 »=180. Span1:+DsL
Max Upward Total Deflection 0 in Ratio= Q <180.0 nfa
Overall Maximum Deflections
Span Load Combinaticn Max. Il_ocatlon Load Combination Max. Location
"o pefl in Span "+ Defl in Span
1 +D+L 0.9949 8,000 0.0000  0.000
Vertical Reactions Support notation : Far lefl is #' Values in KIPS
l.oad Combinaticn Support 1 Support 2
Max Upward from all Load Gondilions 2 562 2562
Max Upward from Load Combinations 2.562 2.562
Max Upward from Load Cases 2.050 2.050
D Only 0.512 0.512
+D+L 2.562 2.562
+D+0.708 1411 1111
+D+0.750L 2.050 2,050
+D+0.750L+0,52505 2.498 2.498
+0.60D 0.307 0.307
+D+0.750L+0.108 2135 2.135
L Only 2.050 2.050
S Only 0.855 0.855
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Steel Beam ’ . Project File: Nestucca River._:ecﬁ
LIC# : KW-06014171, Build:20.24.08.03 HAYDEN CONSULTING ENGINEERS (¢) ENERCALG, L.LC 1982-2024
DESCRIPTION: B-10 (MANGING DECK)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021, SDPWS 2021
Load Combination Set : ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Bearn is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D(0.0150) L{(0.060) 5(0.0250)
v v v v v
> C5x6.7 P
la Span = 16.0 ft ol
[ o
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Uniform Load : D=0.0150, L =0.080, S =0.0250 ksf, Tributary Width = 1.0 {t
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratioc = 0.271:1 Maximum Shear Stress Ratio = 0.035:1
Section used for this span CHx6.7. Section used for this span C5x6.7
Ma : Applied 2.400 k-ft Va : Applied 0.60 k
Mn/ Omega : Allowable 8.857 k-ft ‘ Vn/Omega : Allowable 17.066 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.409 in Ratio = 468 »=360 Span:t:L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 nia
Max Downward Total Deflection 0.512 in Ratio= 375 >=240. Span:1:+4D+L
Max Upward Total Deflection 0 in Ratio= 0 <2400 nfa

Overall Maximum Deflections

Load Combination Span  Max. "" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.5122 8.046 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.600 0.600
Max Upward from Load Combinations 0.600 0.600
Max Upward from Load Cases 0.480 0.480
D Only 0.120 0.120
+D+L 0.600 0.600
+D+0.708 0.260 0.260
+D+0.750L 0.480 (.480
+D+0.750L+0.52505 0.585 0.585
+0.600D 0.072 0.072
+D+0.750L+0.108 0.500 0.500
L Cnly 0.480 0.480
S Only 0.200 0.200
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‘ Steel Beam B N " Project File: 24261.01 nestucca.ec6
LICE : KW-06014171, BUlld:20.25.03.24 T HAYDEN CONSULTING ENGINEERS ' {0) ENERCALC, LLC 19822025
DESCRIPTION: B-11 (HANGING DECK)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021
Load Combination Set : ASCE 7-22 /1BC 2024 {L<=100psf)

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D(0.030} (0,120} §(0,050)
Y v v v v
C5x6.7
2
Span =6.01t _—_J
|
Applied Loads Service loads entered. Load Factors will be apptied for calculations.

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0150, L=0.060, S=0.0250 ksf, Tributary Width=2.0ft

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio = 0.076: 1 Maximum Shear Stress Ratio = 0.026 :1
Section used for this span C5x6.7 Section used for this span C5x6.7
Ma : Applied 0.875k-ft Va : Applied 0.450 k
Mn / Omega : Allowable 8.857 k-ft Vn/Omega ; Allowable 17.066 k
Load Combination Load Combination
+D+L +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward Translent Deflection 0.016 in Ratio= 4,443 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ralio= 0 <360 nla
Max Downward Total Deflection 0.020 in Ratio= 3554 »=240. Span:1:+D+L
Max Upward Total Deflection Qin Ratio= 0 <240.0 nfa
Overall Maximum Deflections
Span Load Cambination Max. Il.ccatlon Load Combination Max. Logation
" Befl in Span "+ Defl in Span
T #D+L 0.0203 3.017 0.0000  0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Condifions 0.450 0.450
Max Upward from Load Combirations 0.450 0.450
Max Upward from Load Cases 0.360 0.3580
D Only! 0.080 0.090
+D+L 0.450 0.450
+D+0.705 0.195 0.195
+D+0.750L 0.360 0.380
+D+0.750L+0.5250S 0.439 0.439
+0.60D 0.054 0.054
+D+0.750L+0.108 0.375 0.375
L Only 0.360 0.360
§ Only 0.150 0.150
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Steel Beam

Project File: 24261.01 nestucca.ect

LIC#: KW-0501.4171. Build:20,25,03.24

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: B-7.1 (HANGING DECK)

CODE REFERENCES

{c) ENERCALC, LLC 1982-2025

Calculations per AISC 360-16, IBC 2021
Load Combination Set : ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Sirength Design Fy : Sleel Yield : 50.0 ksi
Beam Bracing : Completely Unbraced E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D(0.120) L.(0.480} 5(0.20)
v v v v 7

1

Whx16

Span = 4.250 i

2

la

-

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0150, L =0.080, S =0.0250 ksf, Tributary Width = 8.0 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.056: 1 Maximum Shear Stress Ratio = 0.053 :1
Section used for this span Whex16 Section used for this span W5x16
Ma : Applied 1.355 k-t Va : Applied 1.275 k
Mn/ Omega : Allowable 24.027 k-t Vn/Omega : Allowahle 24.048 k
Load Gombination Load Combination
+D+L +DHL
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.006 in Ratio= 8,941 »=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 nfa
Max Downward Total Deflection 0.007 in Ratio= 7153 >=240. Span: 1:+D+L
Max Upward Total Deflection D in Ratioc= 0 <240.0 n/a
Overall Maximum Deflections
Span Load Combination Max. l:ncation Lead Combination Max. I:.ocation
" Bef| in Span "+ Dedl in Span
T +D+L 0.0071 2.137 0.0000 0.000
Vertical Reactions Support notation : Far leftis # Values in KIPS

Load Combination

Support 1 Support 2

Max Upward from all Load Conditions 1.275 1.275
iMax Upward from Load Combinations 1.275 1,275
Max Upward from Load Cases 1.020 1.020
D Only 0.255 0.255
+DL 1.275 1.275
+P+0,70S 0.553 0,553
+D+0,750L 1.020 1,020
+D+0.750L+0,52508 1.243 1,243
+0.60D 0.153 Q183
+D+0,750L+0.108 1.083 1.083
L Only 1.020 1,020
S Only 0.425 0,425
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J Steel Beam _ L U . " Project File: 24261.01 nestucéa.ecé
{iCH . KW-05014771, Buld:20.25.05.28 — HAYOEN CONSULTING ENGINEERS {5 ENERCALC, LLC 1952-2025
DESCRIPTION: B-10.1 (HANGING DECK)

CODE REFERENCES

Calculations per AISC 360-18, IBC 2021
L.oad Combination Set: ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam Is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D{0.0150) L(0.080) S(0.0250}
v v ' DI0.260) L{1620) $(0.420) v v
1 0
ﬁ% W5x16 %
1 2
|l Span= 1601t
il
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Uniform Load : D=0.0150, L=0.060, S=0.0250 ksf, Tributary Width =1.0ft
Point Load: D=0.260, L=1.020, S=0430k @ 8.0ft, {B-7.1)
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.313:1 Maximum Shear Stress Ratio = 0.052 :1
Section used for this span Wix16 Section used for this span W5x16
Ma : Applied 7.520 k-ft Va : Applied 1.240 k
Wn/ Omega : Allowable 24.027 k-ft Vn/Omega : Allowable 24,04|8 K
l.oad Combination Load Combination
+D+L +D+L
Location of maximum en span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward Transient Deflection (0.386 in Ratio= 406 >=360 Span:1:L Only
Max Upward Transient Deflection Q in Ratio = 0 <360 nfa
Max Downward Total Deflection 0.484 in Ratio= 306 >=240. Span:1:+D+L
Max Upward Total Deflection Q in Ratio= 0 <240.0 n/a
Overall Maximum Deflections
Span Load Combination Max, Il_ocaiiun Load Combiration Max. Location
" Bef; in Span "+ Defl in Span
T +D+L 0.4844 8.046 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Ugward from all Load Conditions 1.240 1.240
Max Upward from Load Combinations 1.240 1.240
Max Upward from Load Cases 0.980 0.990
D Only 0.250 0.250
+D+L 1.240 1.240
+D+0.708 0.541 0.541
+D+0.750L 0.993 0.993
+D+0.750L+0.52505 1.210 1.210
+0.60D 0.150 0.150
+D+0.750L+0.105 1.034 1.034
L Only 0.690 0.890
S Only 0.415 0.415
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Stee] Beam - e o o ' Project File: 24261.01 nestucca.ec6
LIC# T KW-06074171, Build:20.25.03.24 HAYDEN CONSULTING ENGINEERS {) ENERCALC, LLC 1982-2025
DESCRIPTION: B-10.2 (HANGING DECK)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021
Load Combination Set : ASCE 7-22 / IBC 2024 (L<=100psf}
Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Completely Unbraced E: Modulus 29,000.0 ksi
Bending Axis :  Major Axis Bending

D(0.250) L(0.990) 5(0.420)
D(0.080) L{0.240) S{0.10} D(0,060) L(0.240) §{0,10)

v v v v v v v VvV Yy

CExB.T X CH6B.T
2
ol
-

1

[X3

Span = 3,750 1t Span=1.01t

X

I

Applied Loads Service loads entered, Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Load for Span Number 1
Uniform Load : D =0.0150, L =0.060, S =0.0250 ksf, Tributary Width =4.0 ft
Load for Span Number 2
Uniform Load : D =0.0150, . =0.080, S =0.0250 ksf, Tributary Width = 4.0 ft
Point Load: D=0.250, L=0.980, $=0420k@1.0ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.157:1 Maximum Shear Stress Ratio = 0.090 :1
Section used for this span C5xB6.7 Section used for this span C5x8.7
Ma : Applied 1.390 k-ft Va ! Applied 1.540 k
Mn / Omega : Allowahle 8.857 k-ft anOmegz; : Allowable 17.086 k
Load Combination Load Combination
+D+L +D+L
Location of maximum on span 3.750 ft
Span # where maximum occurs Span# 1 Span # where maximum oceurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.010in Ratio= 2 471 >=360 Span:2:L Only
Max Upward Transient Deflection -0.003 in Ratio= 13,187 >=360 Span:2:L Only
Max Downward Total Deflection 0.012 in Ratio= 1972 »>=240. Span:2:+D+L
Max Upward Total Deflection -0.004 in Ratio= 10508 >=240. Span: 1:+D+L

Overall Maximum Deflections

Span Load Combination Max. ITocatlon Load Combination Mas. Lecation
" Daf| in Span "+' Defl in Span

1 0.0000 0.000 +PL -0.0043 2.565
2 +0+4L 0.0122 1.000 0.0000 2.565

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2 Support 3

Max Upward from 2l Load Cordifions 0792 2473

Max Upward from Load Combinations 0.192 2,473

Max Upward from Load Cases 0,154 1.976

D Only 0.038 0.497

+D+L 0.192 2,473

+D+0.705 0.081 1.080

+D+0.750L 0.163 1.979

+D+0,750L+0.52508 0.186 2418

+0,60D 0.023 0.298

+D+0.750L+0.105 0.160 2.062

L Only 0.154 1.978

5 Only 0.062 0.833
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Rear Deck Beams (B-8)

R1 (B-8)= -0.03k D +-0.13k L +-0.05k S
R(B-9) + R(B-11) R2 (B-8) = 0.51k D + 2.05k L +0.850k S

TRIB =4 R (B-9) = 0.512k D + 2.05k L + 0.860k S

w = 15 psf D +[60 psf L + 25 psf S R (B-11) = 0.06k D + 0.24k L +0.10k S

'[4—3'-9"$4'-3"—>|

P1=-0.03kD +-0.13k L +-0.05k S
P2=1.082k D +4.34k L +1.81k S

MAX LOAD COMBOQO = (D+0.75L + 0.75S)
P1 P2 P1=-0.165K
P2=57K
IMSC Door as Support
420 340, 420 , *
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STRUCTURAL | GIVIL JOB NO 24261.01
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R, = 246k
Rp = 246k

All gwa bl Tension

Sleel Shemurn = (Zwmm (-F/16") Dia. ngt Plns
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STRUCTURAL | CIVIL
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Connection to Door

Rn/Q=232k>57kOK

Check Plate Buckling

| = bd*3/12 = (6)(0.25)"3/12 =
r=J I/A = J/0.00078/(0.25)(6) = 0.72

KL/r = 12.5"/0.072" = 174
Fy = 36 ksi

Fer/Qc = 4.96k

4.96k < 165 Ib OK

Ag =0.25"x 6" = 1.5in2
Rn/Q =32.33 k> 5.7k OK

Check Weld at front of deck

i Lo
i ;/' :;JggEOF CONTAINER \‘F E Jggg;mcomwm
. .
A
| i i “ i | j = ;“/_ POSTS & 48 O/ MAX
ii E N |\ ;;TL/ AESS R.I\{I.FFL%?IT-
il | | [ X . __} .
PLE e W et e H : PLA & LW 4l e } : | Al Imf\x.
BOLTS THROUGR Y THICK I} { BOLIS THROUGH J§* THICK } : 1 }
segE oL e H
_U’za;;%%_ﬁ _‘}‘T N f : :j 3-8 M @rvmcmmcowzncom.
Y b o<
JE 1. _a | |
g : ' } | :;7\ P,
1 ! T
N NI : i
! Q EA N \‘S Hu N
T l \ HSS 1R Ll \ s
BOM RAL LSei4 2 0- 34"
£ MAX. v ;’gl{gl ue
P1=0.165K P2=57K B-10R=06K
Check Weld Check Steel in Tension Check Bolts in Shear
Rn/Q = (0.928 kip/in) Di Rn/Q = Fy Ag 3/8" bolts nominal area = 0.11"
Q = 1.67 (ASD) Fnv/Q = 27 ki
D::{') Fy = 36 ksi 27 ksix 0.11=2.97 kx4 bolts = 11.88 k
=5 Rn/Q = 11.88 k > 5.7k OK

Check Bolis at front of deck

7.8125x100-3 o

Rn/Q = (0.928 kip/in) DI
FnviQ = 27 ksi

D=4 27 ksi x 0.049

| = 5"

Rn/Q = 18.5 k > 5.7k OK

1/4" bolts nominal area = 0.049"

=1.32 Kk x 2 bolts = 2.65 k
Rn/Q =2.65k > 0.6k OK
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Winane Wetding (onyeingr Door
u N

J
3___..,.....&;___......_1
- e
e I782lb L
5 WIND.s,
Ve ol
._ﬁfm : ‘ 5765 Ib
SEISMIC

Deck Wt = 20 psf D + 60 psfL x (8' x 16") = 10240 Ib

V = 0.563W = 5765 b

IND | :
WIND:  gar = W8 = 32 PT-T = GUEFE
ps, = 29 psf  o4#HT = 17792 1k
(EXPGSURE D, 135 mph) (conservative)
- |
g‘,;I_n - ,...}_ 288" |
' 14" weld : D =4 |
Ry o (pa29kip-1m) DR
<2 i
‘ E_g = (0.928)(4)(3.14")=11.65k
lsv L2 ; :
. Ku, - 1165k>V
- ! 5as0 -
ConSeevy v 1y ' i OK v _
08 Radus ‘ W ARGWAID. HINGE
s (" -—*) eLD. ALl
Carcvaronu : 2= "'5 'OK/
|
BY SS oAt 4/18/25
I I!,\[AGXJIE'EE R"S Nestucca River - Multifamily Container REV DATE
STRUCTURAL | GIVIL JOB NO 24261.01
{503) 948-9994 Hayden-Engineers.com SHEET OF
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Clagc il Plete. p”;é»!ﬁyr\ihﬁ.

Eae

4"

‘FI:‘—V

16'

(SR S N
! 94.5 plf

G IMA = (945pIfx8'x 4') - (3.75 x V1)
| V1 =806 Ib/ 2 sides of door = 403 Ib

’
s

M =(0.403 k) (4") = 1.612 kein

Wt =15 psf D x 16' = 240 plf
V = 0.563W = 135 plf (ULT)

V = 0.7 x 135 plf = 94.5 plf (ASD)

S Vu'" PLATE 0K/

Flay plate 1 £y = ] TE13 ki _| 0.223"
bimdm in Wl W : _o“q /‘? 3mJT6" '); - ' !
mﬂ% ' R @ vl . !
‘ | ! !
BY SS patle  4/18/25
HAYDEN Nesfucca River - Multifamily Container REV DATE
ENGINEERS
STRUGTURAL | CIVIL JOB NG 24261.01
SHEET oF

{503) 968-9994 Hayden-Engineers.com
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Stringer

w = 15 psf D + 100 psf L + 25 psf S TRIB =2
v v v
AN AN
[ 15%-9"—¥
USE C12X20.7
Stringer Stringer
B-12
w=15ppsf D + 100 psfiL + 25 psf S TRIB =3'
¢‘l' ¢ "’¢
AN AN
4P
USE C5X6.7
-13
w = 15 psf D + 100 psf L. + 25 psf S TRIB = 5.125'
v v v
PAN AN
O 4' P
USE W5X6.7
i Or250# ;
Handrail r L Handrail Post Rmax
w = 50psf L T Handrail =
v 1 1 < 300#L
PAN ZAN L
i B' P
USE W5X6.7 USE W5X6.7
HAYDEN - _ . . BY SS§  DATE  4/18/25
ENGINEERS Nestucca River - Multifamily Container REV DATE
STRUGCTURAL | CIVIL JOR NO 2426]0]

{503) 968-9994 Hayden-Engineers.com SHEET OF

agnor



Stringer 2

w =15 psfD + 100 psfL + 25 psf S TRIB = 2'

v v v
AN AN

(200"

USE C12X20.7

BOLT CONNECTION:

(2) 3/4" BOLTS SHEAR CAPACITY (ASD) =5.97 X2 =11.9 K> MAX REACTION = 3.3 K OK

Rn=0.6x36ksix (3"x 1/4")=16.2k/2=8.1k > 3.3k

Stringer
B-12.1
w =15 psf D + 100 psf L + 25 psf S TRIB =2.6'
13 }
AN AN
11_6"
> 35" M
USE W5x16
B-13.1

USE C5x6.7 supported by WF below

Min Angle Thickness:

M=2"x(2.75 x 12" x (0.1plf L+  tmin = v 6 (7.6 k-in) 017"
0.015 plf D)X 12“) = 7.6 k-in 0.9 (36 kSI)(12") '

USE L2x2x1/4

Check Handrail Post reaction on Sfringer

M= 0.300k x4’ x 12" = 14.4 k-in

tmin = -1} 6 (14.4 k-in) = 0.27" THICKNESS < FLANGE THICKNESS = 0.32" OK

0.9 (36 ksi)(36")

BY

83

DATE  4/18/25

DATE

ENGINEERS

STRUCTURAL | CIVIL

I HAYDEN Nestucca River - Multifamily Container REY

JOB NO

242461.01

{503) 9689994 Hayden-Engineers.com SHEET

OF

391107
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HAYDEN
ENGINEERS

STRUCTURAL { CIVIL

Steel Beam

Project File: 24261.01 nestucca.ect

LIC# : KW-06014171, Build:20.25.03.24
DESCRIPTION: Stringer

CODE REFERENCES

HAYDEN CONSULTING ENGINEERS

(c) ENERCALC, LLC 1982-2025

Calculations per AISC 360-16, IBC 2021
Load Combination Set: ASCE 7-22 / IBC 2024 {L<=100psf}

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against laterai-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D{0.030) L{0.20}
v v v v

C12x20.7

-

1
Span = 16.750 ft

e

i

h

-l
-

Applied Loads

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

Beam self weight calculated and added to loading
Uniform Load : D =0.0150, L =0,10 ksf, Tributary Width = 2.0 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.122: 1 Maximum Shear Stress Ratio = 0.032 ;1
Section used for this span C12x20.7 Section used for this span C12x20.7
Ma : Applied T.774k-ft Va : Applied 1.974 k
Mn/ Omega ; Allowable 63.872 k-ft VnfOmega : Allowable 60.790 k
Load Combination Load Combination
+D+L +D+L
Location of maximum on span 0.000 ft
Span # where maximum oceurs Span#1 Span # where maximum occurs Span #1
Maximum Deflection
Max Downward Transient Deflection 0.074 in Ratio= 2 541 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 na
Max Downward Total Deflection 0.003 in Ratio= 2028 »=240. Span:1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <240.0 nfa
Overall Maximum Deflections
Span Load Combination Max. Location | 24 Gombination  Max, Lasation
v Naf] in Span +" Defl in Span
T +D+L 0.0632 7.920 0.0000 0,000
Vertical Reactions Support notation : Far left is # Values in KIPS

Load Combination Support 1 Support 2

Max Upward from all Léad Conditions 1.974 1.974
Max Upward from Load Combinations 1.974 1.974
Max Upward from Load Cases 1.575 1.575
D Only 0.399 0.399
+D+L 1.8974 1.974
+D+0.750L 1.581 1.681
+0.60D 0.240 0.240
L Only 1.575 1.575

41107




HAYDEN
ENGINEERS

STRUCTURAL { CIVIL

Steel Beam AR ST
LIC# : KW-DB014771, Build:20.25.03 24 — T HAYDEN CONSULTING ENGINEERS
DESCRIPTION: Stringer 2

CODE REFERENCES

Calculations per AlISC 360-16, [BC 2021

Load Combination Set ; ASCE 7-22 / IBC 2024 {L<=100psf)
Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beamn Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis 1 Maijor Axis Bending

S ENERCALC, TLC 1962-2025

D{0-260) L1130} D{0.030) L{0.120)

v v v v

¢

1
[ Span = 20.0ft
[

[}

v
cl2ens x,
2
-l
-

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calcuiated and added to loading
Uniform Load : D =0.0150, L =0.060 ksf, Tributary Width=2.01t
Point Load : D=0.260, L=1.130k @ 5.250 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.197: 1 Maximum Shear Stress Ratio = 0.045 :1
Section used for this span C12x20.7 Section used for this span C12x20.7
Ma : Applied 12.574 k-t Va : Applied 2732 k
Mn / Omega : Allowable 63.872 k-ft VniOmega : Allowable 60.790 k
Load Combination Load Combination
+D4L +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span #1
Maximum Deflection
Max Downward Transient Deflection 0.179 in Ratio= 1,341 >=360 Span:1:L Only
Max Upward Transient Defiection 0 in Ratio = (0 <360 na
Max Downward Total Deflection 0.242 in Ratio = 990 >=240. Span:1:+DsL
Max Upward Total Deflection 0 in Ratio= 0 <240.0 nfa

Overall Maximum Deflections

Span Load Combination Max. Location | 2t Combination Max. Lacation
" Defl in Span "' Defl in Span

1 +D+L 0.2423 9.867 0.0000 0.000

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Coembination Support 1 Support 2

Mex Upward from all Load Conditions 2.732 2.072

Max Upward from Load Combinations 2732 2.072

Max Upward from Load Cases 2.033 1.497

D Only 0,699 0.575

+D+L 2,732 2.072

+D+0.7500L 2,224 1.698

+0.600 0.419 0.345

L Cnly 2,033 1.497

421107



HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

Steel Beam L Project File: 24261.01 nestucca.ect
LIC# : KW-D6014171%, Build:20.25.03.24 HAYDEN CONSULTING ENGINEERS (c) ENERCALC, LLC 1982-2025
DESCRIPTION: B-121

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021
Load Combination Set: ASCE 7-22 / IBC 2024 (L<=100psf)
Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

D{0.40) L(1.575)
D{0.03938) L(0,2625)

v v v v

Span=501t

i — — N e S %
z
-
il

Applied lLoads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to [oading
Load(s) for Span Number 1
Point Load : D=0.40, L=1.575k @ 1.50 ft, (Stringer)
Uniform Load : D =0.0180, L =0.10 ksf, Tributary Width =2.825 ft

DESIGN SUMMARY Design OK
Maxirnum Bending Stress Ratio = 0.121:1 Maximum Shear Stress Ratio = 0.091 :1
Section used for this span W5x16 Section used for this span W5x16
Ma : Applied 2.908 k-t Va : Applied 2177 k
Mn / Omega : Allowable 24.027 k-ft ¥n/Omega : Allowable T 24048 k
Load Combination Load Combination
+D+L +D+L
Location of maximum on span 0.00¢ ft
Span # where maximum occurs Span #1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.05in Ratio= 3,964 >=360 Span:1:L Only
Max Upward Transient Deflection { in Ratio = 0 <360 nfa
Max Downward Total Deflection 0.019in Ralio= 3204 >=240. Span:1:+4D+L
Max Upward Total Deflaction 0 in Ratio= 0 <240.0 n/a

Overall Maximum Deflections

Span Load Combination Max. kocation ) 4 Cambination Max. Location
" Dedl in Span "+ Defl in Span
1 +D+L 0.0187 2.357 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max LJpward from all Load Conditions 2177 1,387
Max Upward from Load Combinations 2177 1.387
Max Upward from Load Cases 1.759 1.129
D Only 0.419 0.25¢
+D+L 21477 1.387
+0D+0,750L 1.738 1.105
+0.60D 0.251 Q155
L Only 1.759 1.129

431107



HAYDEN
ENGINEERS

ETRUCTURAL | €IVIL

| Steel Beam |

-Project File: 24261.01 nestucca.ect

CICE T RW-06014171, BUld:20.25.03.24
DESCRIPTION: B-12.2

CODE REFERENCES

HAYDEN CONSULTING ENGINEERS

() ENERCALG, LLC 19822025

Calculations per AISC 3680-16, IBC 2021

Load Combination Set : ASCE 7-22 / 1BC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing: Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D{0.03938) L (D.2625)
v v v v

%

[

C5x8.7

Span = B.01t

2

n

-]
|

Applied Loads

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

Beamn self weight calculated and added to loading

Uniform Load : D =0.0150, L= 0.10 ksf,

Tributary Width = 2.625 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.109: 1 Maximum Shear Stress Ratio = 0.045 ;1
Section used for this span C5x6.7 Section used for this span Cb6x6.7
Ma : Applied 0.964 k-ft Va : Applied 0.7714 k
Mn / Omega : Allowahle 8.857 k-t VniOmega : Allowable 17.066 k
Load Combination Load Combination
+D+L, +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span# 1 Span # where maximum ocours Span#1
Maximum Deflection
Max Downward Transient Deflection 0.017 in Ratio= 3509 >=360 Span:1:LOnly
Max Upward Transient Deflection 0 in Ratio= 0 <360 nfa
Max Downward Total Deflection 0.020 in Ratio= 2986 >=240, Span:1:+D4L
Max Upward Total Deflection 0 in Ratio = 0 <240.0 nfa
Overall Maximum Deflections
Span Load Combination Max. Location | -4 Combination Max. Location
" Defl in Span "+ Defl in Span
1 +D+l 0.0201 2.514 0.0000 0.000
Vertical Reactions Support notation : Far leftis # Values in KIPS

Load Cormbinatign

Support 1 Support 2

Max Upward from all Load Cordilions 0.771 0.771
Max Upward from Load Combinations 0771 0.771
Max Upward from Load Cases 0.856 0.656
D Only 0.115 0.115
+D+L 0.771 0.771
+D+0.750L 0.607 0.607
+0.60D 0.089 0.069
L Only - 0.656 0.656

441107



HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

‘Steel Beam

Project File: 24261.01 nestucca.ec6

LICH T KW-06014171, Build:20.25,03.24 HAYDEN CONSULTING ENGINEERS

DESCRIPTION: B-13
CODE REFERENCES

(c) ENERCALC, LLC 1982-2025

Calculations per AISC 380-18, IBC 2021
Load Combination Set : ASCE 7-22 /1BC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus 29,000.0 ksi
Bending Axis :  Major Axis Bending
P20 D(0.07688) L(0.5125)
v v v v

C5x6.7

*

Span =601t

2

l
I

ol
I

Applied Loads

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

Beam self weight calculated and added to loading
Uniform Load : D = 0.0150, L =0.10 ksf, Tributary Width = 5.125 ft
PointLoad: D=030k@ 201t

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio = 0.338: 1 Maximum Shear Stress Ratio = 0117 1
Section used for this span C5x6.7 Section used for this span C5x6.7
Ma : Applied 2.991 k-ft Va : Applied 1.988 k
Mn / Omega : Allowable 8.857 Kk-ft Vn/Omega : Allowable 17.066 Kk
Load Combination Load Combination
+D+L +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transtent Deflection 0.069 in Ratio= 1,040 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 n/a
Max Downward Total Deflection 0.090 in Ratio= 803 >=240, Span:1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <240.0 n/a
Overall Maximum Deflections
Span Load Combination Max. Il_ocatlon Load Combinatien ) Max. Location
" Defl in Span "+ Defl in Span
T +p+L 0.0897 2.983 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS

Load Combination Support 1 Support 2

Max Upward from all Load Conditicns 1.988 1.568
Max Upward from Load Combinations 1.988 1.8688
Max Upward from Load Cases 1.538 1.538
D Cnly 0.451 0.351
+0+L 1.988 1.888
+0+0.750L 1.604 1.504
+0.60D 0.270 0.210
L Only 1.538 1.538

45/107



HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

Steel Column

1 Project File: 24261.01 nestucca.ec6

OAYDEN CONSULTING ENGINEERS - {0) ENERGALC, LLC 1982-3025

[ICH: KW-05014171, Builld.20.25.03.23
DESCRIPTION: B-13 IN SHEAR
Code References
Calculations per AISC 3680-16, IBC 2021
Load Combinations Used : ASCE 7-16
General Information
Steel Section Name : C5x6.7 Overall Column Height 6.0 ft
Analysis Method : Allowable Strength Top & Botiom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition :
Fy : Steel Yield 36.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 6.0 ft, K= 1.0

E : Elastic Bending Modulus 29,000.0 ksi

Applied Loads

Unbraced Length for buekling ABOUT Y-Y Axis = 6.0 ft, K=1.0

Service loads entered. Load Facters will be applied for calculations.

Column self weight included : 40.20 Ibs * Dead Load Factor

AXIAL LOADS . ..
Axial Load at6.C ft, E= 11.960 k
BENDING LOADS . ..

Lat. Uniform Load creating Mx-x, D = 0.1280, L = 0.5120 k/ft

DESIGN SUMMARY

Bending & Shear Check Results

PASS Mayx. Axial+Bending Stress Ratio = 0.9393 : 1 Maximum Load Reactions . .
Load Combination +D+0.750L+0.5250E Top along X-X 0.0k
Location of max.ahove base 2.980 ft Bottom along X-X 0.0k
At maximum location values are . . . Top along Y-Y 1.920 k
Pa : Axial 6.319 k Bottom along Y-Y 1.920 k
Pn/ Omega : Allowabl 13.658 Kk . .
Ma-x : Applied 2.304 k-ft Lﬂlaxtmum Load Deflections . .. .
y . y ong Y-Y 0.08696 in at 3.020ft above base
Mn-x / Ome.ga + Allowable 4.297 kAt for load combination :+D+L
Ma-y : Applied 0.0 k-ft
Mn-y / Omega : Allowable 1.089 Kk-ft Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Rati 0.1563 ;1
Load Combination +D+L
Location of max.above base 0.0 ft
At maximum location values are . . .
Va : Applied 1.920 K
vn/Cmega : Allowable 12.287 k

Maximum Reactions

Note: Only non-zero reactions are listed.

Axial Reaction X-X Axis Reaction Kk Y-Y Axis Reaction  Mx- End Moments k-ft My - End Moments

Load Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top

D Only 0.040 0.384 0.384
+D+L 0.040 1.920 1.920
+D-+0.750L ’ 0.040 1.536 1.5636
+0.60D 0.024 0.230 0.230
+D+0.70E 8.412 0.384 0.384
+D+0.7501.+0.5250E 6.319 1.536 1.536
+0,600+0.70E 8.396 0.230 0.230
L Only 1.536 1.536
E Cnly 11.960

Extreme Reactions

Axial Reaction X-X Axis Reaction Kk Y-Y Axis Reaction  Mx- End Moments k-ft My - End Moments

liem Extreme Value @ Base @Base @ Top @ Base @ Top @Base @Top @ Base @ Top
Axial @ Base Maximum 11.960
. Minimum 1.536  1.536
Reaction, X-X Axis Base Maximum 0.040 0.384  0.384
" Minimum 0.040 0.384 0.384
Reaction, Y-Y Axis Base Maximum . 0.040 1.920 1.920
" Minimum 11.960
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I Steel Column

Project File: 24261.01 nestucca.ec

LIC# : KW-05014171, Build:20.25.08.24
DESCRIPTION: B-13 IN SHEAR

Extreme Reactions

HAYDEN CONSULTING ENGINEERS

{¢} ENERCALG, LLC 1982-2025

Axial Reaction X-X Axis Reaction

kK Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

liem Extreme Value @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
Reaction, X-X Axis Top Maximum 0.040 0.384 0384

" Minimum 0.040 0.384  0.384
Reaction, Y-Y Axis Top Maximum 0.040 0.384 0.384

" Minimum 11.960
Moment, X-X Axis Base Maximum 0.040 0,384 0.384

" Minimum 0.040 0.384 0.384
Moment, Y-Y Axis Base Maximum 0.040 0.384 0.384

" Minimum 0.040 0.384 0.384
Moment, X-X Axis Top Maximum 0.040 0.384 0.384

" Minimum 0.040 0.384 0.384
Moment, Y-Y Axis Top Maximum 0.040 0.384 0.384

" Minimum 0.040 0.384 0.384

Maximum Deflections for Load Combinations

Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance

D Cnly 0.0000 in 0.000 ft 0.017 in 3.020 ft

+D+L 0.0000 in 0.000 ft 0.087 in 3.020 fi

+D+0.750L 0.0000 in 0.000 ft 0.070 in 3.020 fi

+0.60D 0.0000 in 0.000 ft 0.010 in 3.020 fi

+D+0.70E 0.0000 in 0.000 ft 0.017 in 3.020 fi

+D+0.750L+0.5250E 0.0000 in 0.000 ft 0.070 in 3.020 ft

+0.60D+0.70E 0.0000 in 0,000 ft 0.010 in 3.020 fi

L Only 0.0000 in 0,000 ft 0.070 in 3.020 ft

E Only 0.0000 in 0.000 ft 0.000 in 0.000 ft

Steel Section Properties : C5x8.7
Depth = 5,000 in | xx = 7.48 in*4 J = 0.055 in"4
Web Thick = 0.190 in S xx = 2.899 in"3 Cw = 2.22in"6
Flange Width = 1.750 in R xx = 1.950 in Ro = 2.260in
Flange Thick = 0.320 in Zx 3.550 in*3 H = 0.790in
Area = 1.970 in*2 | yy = 0.470 in*4
Weight = 6.700 pif Svyy = 0.372 in*3 Wno = 2.360in"2
Kdesign = 0.750 in Ryy 0.489 in Sw = 0.380in”4
Zy = (0.757 InA3 Qf = 1.210in*3

s = 0.584 in Qw = 1.800 in*3
Ycg = 0.000 in wn2 = 1.510
Xe = 0.484 in Swz 0.220
Xp = 0.215 in Sw3 = 0.110
Eo = 0.000 in
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{ Steel Column : : Project File; 24261,01 nestucca.ec6 |
TICH KWo06014171, BUld:20.25.03.24 —HAYDEN CONSULTING ENGINEERS (<) ENERCALC, LLC 79822075
DESCRIPTION: B-13IN SHEAR
Sketches
J 11.960k
+Y i
': 11.980k
; r
£ ; P ) =
S |/ LoatX = 11.96k 3 S
Lo 2 =
0.64klf| %
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ENGINEERS

STRUCTURAL | CIVIL

| Steel Beam

Project File: 24261.01 nestucca.ect

LIC# : KW-D6074171, Build:20.25.03.24
DESCRIPTION: B-14

CODE REFERENCES

HAYDEN CONSULTING ENGINEERS

(c) ENERCALC, LLC 1982-2025

Calculations per AISC 360-16, IBC 2021
Load Combination Set : ASCE 7-22 / IBC 2024 {L<=100psf)

Material Properties

Analysis Method ‘Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending
D(0.0450) L(0,30) S(0.0750)
v v v v v

CHx6.7

-3

Span = 4.0t

-

2

-l

A

Applied Loads

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

Beam self weight calculated and added to loading

Uniform Load : D =0.0150, L =0.10, S =0.0250 ksf, Tributary Width = 3.0 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.079: 1 Maximum Shear Stress Ratio = 0.041 :1
Section used for this span C5x6.7 Section used for this span C5x6.7
Ma : Applied 0.703 k-ft Va : Applied 0.7034 k
Mn/ Omega : Allowable 8.857 k-t Vn/Omega : Allowable 17.086 k
Load Combination Load Combination
+D+L +0+L
Location of maximum on span 0.000 fi
Span # where maximum cccurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.008 in Ratio= 5098 >=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio= 0 <360 na
Max Downward Total Deflection 0.009 in Ratio= 5116 »=240. Span: 1:+D+L
Max Upward Total Deflection 0 in Ratio= 0 <240.0 nia
Overalli Maximum Deflections
Span Load Cambination Max. Location | -4 Combination  Max Location
" Defl in Span -+ Defl in Span
T 0L 0.0094 2.011 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS

Load Combination Support 1 Support 2

Max Upward frem all Load Conditions 0.703 0.703
Max Upward from Load Combinations 0.703 0.703
Max Upward from Load Cases 0.600 0.600
D Only 0.103 0.103
+D+L 0.703 0.703
+D+0.708 0.208 0.208
+D+0.750L 0.553 0.553
+DH+0,750L+0.52508 0.632 0.632
+0.60D 0.062 0.062
+D+0.750L+0,108 0.568 0.568
L Only 0.600 0.600
S Only 0.150 0.150
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|§tee| Column ~ Project File: 24261.01 nestucca.ecs.

[iC# KW-060147171, BUild:20.25.08.24 ' FIAYOEN CONSULTING ENGINEERS — T¢) ENERCALG, LLC 1982-2025
DESCRIPTION: Handrail Post

Code References

Calculations per AISC 360-18, IBC 2021
Load Combinations Used : ASCE 7-22 / IBC 2024 (L<=100psf)

General Information

Steel Section Name ; HS8S1-1/2x1-1/2x3M8 Overall Column Height 40 ft
Analysis Method : Allowable Sirength Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition
Fy : Steel Yield 36.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 4.0 ft, K = 2.1
E : Elastic Bending Modulus  26,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 4.0 ft, K = 2.1
Applied Loads Service lpads entered. Load Factors will be applied for calculations.

Column self weight included : 12.160 lbs * Dead Load Factor
BENDING LOADS . ..
Lat. Point Load at 4.0 ft creating My-y, L= 0.30 k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.003510 : 1 Maximum Load Reactions . .
Load Combination D Only Top atong X-X 0.0k
Location of max.ahove base 0.0 ft Bottom along X-X 0.0k
At maximum location values are . . . Top along Y-Y 0.0k
Pa : Axial 0.01216 k Bottom along Y-Y 0.0k
Pn/Omega : Allowabl 3.464 k . .
Ma-x : Applied 0.0 k-ft Maximum Load Deflections .. ..
Mn-x / Omega : Allowable 0.7293 k-fl Along¥-y —  ~ 00in at 0.0ft above base
A for load combination :
Ma-y : Applied 0.0 k-ft
Mn-y / Omega : Allowable 1.432 k-ft Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Ratil 0.0 ;1
Load Combination 0.0
l.ocation of max.above base 0.0 ft
At maximum location values are . . .
Va : Applied 0.0 k
vn/ Omega : Allowable 00k
Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction  Mx-End Moments k-ft My - End Moments
Load Combination @ Base @Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
D Only 0.012
+D+L 0.012
+D+0.750L 0.012
+0.60D 0.007
L Only

Extreme Reactions

Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction Mx- End Moments k-ft My - End Moments

ltem Extreme Value (@ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
Axial @ Base Maximum 0.012
" Minimum
Reaction, X-X Axis Base Maximum 0.012
" Minimum 0.012
Reaction, Y-Y Axis Base Maximum 0.012
" Minimum 0.012
Reaction, X-X Axis Top Maximum 0.012
" Minimum 0.012
Reaction, Y-Y Axis Top Maximum 0.012
" Minimum 0.012
Moment, X-X Axis Base Maximum 0.012
" Minimum 0.012
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Steel Column

Project File: 24261 .01 nestucca.ect

LIC# : KW-06014171, Build:20.25.03.24

DESCRIPTION: Handrail Post

Extreme Reactions

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

Axial Reaclion X-X Axis Reaction

kK Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

ltem Extreme Value @ Base @ Base @ Top @ Base @ Top @Base @ Top @Base @ Top
Moment, Y-Y Axis Base Maximum 0.012
" Minimum 0.012
Moment, X-X Axis Top Maximum 0.012
" Minimum 0.012
Momernt, Y-Y Axis Top Maximum 0.012
" Minimum 0.012

Maximum Deflections for Load Combinations

Load Combination Max. Deflectionin X dir  Distance Max. Deflection in Y dir  Distance
D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+L 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+0.750L 0.0000 in 0.000 # 0.000 in 0.000 ft
+0.600 0.0000 in 0.000 it 0.000 in 0.000 ft
L. Only 0.0000 in 0.000 ft 0.000C in 0.000 ft
Steel Section Properties : HS81-1/2x1-1/2x3/16
Depth = 1.500 in I xx = 0.24 in*4 J = 0.414 in*4
Design Thick = 0.174 in 8 xx = 0.31 in*3
Width = 1.500 in R xx = 0.528 in
Wall Thick = 0.187 in Zx = 0.406 in*3
Area = 0.840 in*2 | yy = 0.235 in*4 C = 0.592in"3
Weight = 3.040 pif Syy = 0.314 in*3
Ryy = 0.528 in
Ycg = 0.000 in
Sketches
+Y :
+ g
X & 030k _.
i
o I g
o < ? (=}
6 1} s ~fi
e ; ]
0 =N 2|
-— @ ‘ o
. of
I T,
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| Steel Column

Project File; 24261.01 nestucca.ec |

“TiC# . KW-08014777, Build:20.25.03.24
DESCRIPTION: Handrail

Code References

“—HAYDEN CONSULTING ENGINEERS

(€) ENERCALC, LLC 1982—202;

Calculations per AISC 380-186, IBC 2021

Load Combinations Used ; ASCE 7.22 / IBC 2024 (L<=100psf)

General Information

Steel Section Name : HSS1-1/2x1-1/2x3/16
Analysis Method : Allowable Strength
Steel Stress Grade
Fy . Steel Yield
E : Elastic Bending Modulus

36.0 ksi
29,000.0 ksi

Applied Loads

Qverall Column Height
Top & Bottom Fixity

Brace condition

6.0 ft

Top & Bettom Pinned

Unbraced Length for buckling ABOUT X-X Axis =6.0ft, K= 1.0
Unbraced Length for buckling ABOUT Y-Y Axis =6.0ft, K=1.0

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

Column self weight included ; 18.240 |bs * Dead Load Factor

BENDING LOADS . . .

Lat. Point Load at 3.0 ft creating Mx-x, D= 0.30 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =
Load Combination

Location of max.abave base
At maximum location values are . ..

Pa : Axial

Pn / Omega : Allowabl
Ma-x : Applied

Mn-x / Omeaga : Allowable
Ma-y : Applied

Mn-y / Omega : Allowable

PASS Maximum Shear Stress Rati
Load Combination
Location of max.above base
At maximum location values are . . .
Va : Applied
Vn/ Omega : Allowable

Maximum Reactions

06142 : 1 Maximum Load Reactions . .
D Only Top along X-X 0.0k
2.980 ft Bottom along X-X 0.0k
Top along Y-Y 0.150 k
0.01824 k Bottom along Y-Y 0.150 Kk
6.790 k
0.4470 k-t Maximum Load Deflections . . .
07293 k-ft Alfgrrlslqo\a(;j\{combinatig.r??gsc;ﬂ at 3.0201t above base
0.0 k-ft e
1.432 k-ft Along X-X 0.0in at 0.0ft above base
far load combination :
0.03408 : 1
D Only
0.0 ft
0.150 k
4402 k

Note: Only non-zere reactions are listed.

Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction  Mx- End Moments k-ft My - End Moments
Load Combination @ Base @ Base @ Top @ Base @ Top @Base @Top @ Base @ Top
D Only 0.018 0.150  0.150
+0.60D 0.011 0.080  0.090
Extreme Reactions
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction  Mx- End Moments k-ft My - End Moments
Item Extreme Value @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
Axial @ Base Maximum 0.018 0.150  0.150
" Minimum 0.011 0.090  0.090
Reaction, X-X Axis Base Maximum 0.018 0.150  0.150
" Minimum 0.018 0.150  0.150
Reaction, Y-Y Axis Base Maximum 0.018 0.150 0.150
" Minimum 0.011 0.090  0.090
Reaction, X-X Axis Top Maximurn 0.018 0.150 0.150
" Minimum 0.018 0150  0.150
Reaction, Y-Y Axis Top Maximum 0.018 0.150 0.150
" Minimum 0.011 0.080  0.090
Moment, X-X Axis Base Maximum 0.018 0.150 0.150
" Minimum 0.018 0.150 0,150
Moment, Y-Y Axis Base Maximum 0.018 0.150 0.150
" Minimum 0.018 0150  0.150
Moment, X-X Axis Top Maximum 0.018 0.150 0.150
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| Steel Column

Project Filé: 24261.01 nestucea gc

(IC# : KW-06074171, Build-20.25.53.24
DESCRIPTION: Handrail

Extreme Reactions

HAYDEN CONSULTING ENGINEERS

(c) ENERCALC, LLC 1982-2025

Axial Reaction X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

ltem Extreme Value @ Base @Base @ Top @ Base @ Top @Base @Top @ Base @ Top
" Minimum 0,018 0.150  0.150
Moment, Y-Y Axis Top Maximum 0.018 0.150  0.150
" Minimum 0.018 0.150 0.150
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
D Only 0.0000 in 0.000 ft 0.346 in 3.020 ft
+0.60D 0.0000 in 0.000 ft 0.207 in 3.020 ft
Steel Section Properties : HS$S51-1/2x1-1/2x3/16
Depth = 1.500 in I xx = 0.24 int4 J = 0.414 in*4
Design Thick = 0.174 in S xx = 0.31 in*3
Width = 1.500 In R xx = 0.528 in
Wall Thick = 0.187 in Zx = 0.406 in*3
Area = 0.840 inh2 | yy = 0.235 in"4 c = 0.592 in*3
Weight = 3.040 plif Syy = 0.314 in"3
R yy = 0.528 in
Ycg = 0.000 in
Sketches
S o
£ © ©
o 0.30k o "
B £ £
b e o
[ )
= T |
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Roof Panels

6.8.2 Procedure

Aload of 300 kg ' Shall be uniformly distributed over an area of 600mm x 300mm
located at the weakest area of the rigid roof of the container.

ISO 1496 Roof Test Procedure

Bending / Flexure

Testing Procedure consists of a 300 kg { = 660 |bs) test
Load over a 600 mmx 300 mm (= 2'x 1') area
I
[Z - L 2Ot 5
]
W

Plan View of ISO Test

Calculate an equivalent uniform load that produces a moment equal to the moment produced by
the IS0 Test Criteria

gD L=gr
240"
W L
1T & + 11 I
(3 £ N ,
le — Wzlzl
Mmax_? Mmax— 4
wil? (Wil 2wyl
%=( :) Solving for wy yields: Wi = lz = 165plf

BY SS  pare  11/20/24
I !t%mgsga'g Nestucca River Multifamily REV DATE
STRUCTURAL | GIVEL JOB NO 24261
(503) 9489994 Hayden-Engineers.com SHEET OF
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Roof Panels cont.

The total maximum allowable* load on the roof panels is 165 plf for bending. The test procedure takes place
overa 1'- 0" width,

| The maximum allowable UDL is 165 psf for bending. |> D45 = 38 psf

*Acceptance Criteria for roof test is "no permanent deformation...”
We can assume the assembly is tested to verify it remains within it's elastic limits.

&0

Calculate an equivalent uniform load that produces a reaction (shear force) equal to the reaction produced
by the ISO test criteria

L= 0 L=
Qo
Wi ki
| T Y P Y L1
R R B N
_ ngz
R === (2/-h)
Wy l - Wi Iz
"'2_ Y (21-4) Solving for w, yields:
1
wy=—22 (2/-4)
I
= 72 plf

The total maximum allowable load on the roof panels is 72 plf for shear. The test procedure takes place
over a1l'- 0" width,

[The maximum allowable UDL is 72 psf  forshear |> D+5 = 38 psf
BY SS  pare  11/20/24
I !1!AGH\IDEEE R“S Nestucca River Multifamily REV DATE
STRUCTURAL | ¢IVIL JOB NO 24261
(503) 948-9994 Hayden-Engineers.com SHEET OF

Roof Beams
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Section Properties
b = {60mm) = 2 %" « Cor - Ten A Steel:

{——————J( Fy = 355 MPa = 50 Ksi

Fu=470 MPa = 70 Ksi

%3;
'g —p='t' = [3mm] = 0.118"* 7= doue® _ d_t3n
s T4 4
Sl 60 mm3 54 mm®
= Bour — dhy T T
12

— 3
_ 60 mm?* — 54 mm* Z = 14,634 mm

12 Z= 0.035 in3
1=371,412 mm*

A= 106 in2
I= 089 in*
Compactness
A=2
t AISC 360-16 Table B4.1b
E
Ap= 112 7
b 60 mm
t T 3mm
’ 20X106 Ksi .
= =27 E= 3E+07 ksi
A, =112 =112 TS0k
A < Ay « section is compact -~ yielding is controlling failure mode
Yielding
My =M, = K2 AISC 360-16 Eq. F7-1

M,, = (50 Ksi)(0.89 in®)
M, =445Kip-in

M,= 3.71 Kip-ft

11/20/24

BY S5  DamE
E!IAGK?EEFQ Nestucca River Multifamily REV DATE
STRUCTURAL | GIVIL JOB NO 24261
(503) 968-9994 Hayden-Engineers.com SHEET OF
Roof Beams Cont.
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Tributary width max.©  7.33  ft

Solve for |,

w = [13psfDL + 20psf LLR + 25psf SL}(7.33ft)

w = [95.29psf DL + 146.6psf LLR + 183.25psfSL]

Waso(Transiony = 183.25 pIfSL = 1527 pliSL
WASD(TotaI]=‘DL_.'f‘.SlL T T T T & 7 1
Wasp(ro) = 27854 pIf = 2321 pli . 3
Set Mmax = Mn/Q
url?
MMax= i
8
M, 3.7 Kip- ft
—_m =222 Kip- ft
) 167 p-f
M,
A s 1
max w

loax = 7.99  ft (for bending)

Check Deflection Total (w=23,22pli) Transient (w=15.28pli)
A _ swit SWL%I.&JC < Imax SWl?nax < Imax
Max = Sga g1 384 El T 240 384 EI T 360
. . . 099 < 0.399 :0.65 << 0.266
Set Ayax equal to deflection criteria = T
Swlpm _ bmin Saurld Li
_ . , 20 min oo fmin min o tmin
Try Lom 5.67 ft(for deflection) 382 EI = 240 282 El = 360
025 < 0284 016 < 0.189

& The use of the 'Roof Beam' is limited to 5.67ft without additional reinforcement and is
overned by total load deflection.

SEE FOLLOWING PAGE FOR "ROOF BEAM" ABOVE CONTAINER
DOORS. EQUVALENT 4X2X1/8 BEAM IS CONSERVATIVE.

BY SS  pare  11/20/24
Ii !!IAGmnEEz R"S Nestucca River Multifamily REV DATE
STRUGTURAL { CIVIL JOBNO 24261
(503) 948-9994 Hayden-Engineers.com SHEET OF
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L Project File; Nestucca River.ecé
ENGINEERS (c) ENERCALC, LLC 1982-2024

| Steel Beam A o _
LIC# : KW-06014171, Buld:20.94.00.03 “HAYDEN CONSULT!
DESCRIPTION: Container Roof Beam @ Doors

CODE REFERENCES
Calculations per AISC 360-16, IBC 2021, SDPWS 2021
Load Combination Set: ASCE 7-22 / IBC 2024 (L<=100psf)

Material Propeities

Analysis Method Allowable Strength Design Fy : Steel Yield : 46.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 Kksi
Bending Axis :  Major Axis Bending
D(0.110) Lr(0.1467) S(0.1834)
v v v v v
A HSS4x2x1/8 A
» Span =8.0 ft -
Applied Loads Service loads entered. Load Factors will be applied for caloulations.
Beam self weight NOT internally calculated and added
Uniform Load ; D =0.0150, Lr=0.020, S =0.0250 ksf, Tributary Width = 7.335 it, (Roof)
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.539: 1 Maximum Shear Stress Ratio = 0.073 : 1
Section used for this span HSS4x2x1/8 Section used for this span HES4x2x1/8
Ma : Applied 2,054 k-ft Va : Applied 1.027 k
Mn f Omega : Allowable _ 3.810k-ft Vn/Omega : Allowable 14.003 k
L oad Combination ' +D+Lr Load Combination +D+Lr
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum ocours Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.221 in Ratio= 434 »>=360 Span:1:S Only
Max Upward Transient Deflection Qin Ratio= 0 <360 n/a
Max Downward Total Deflection 0.309 in Ratio = 310 =»>=240. Span:1:+D+Lr
Max Upward Total Deflection 0 in Ratio = 0 <2400 nia
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max, "+" Defl Location in Span
+D+Lr 1 0.3093 4.023 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.027 1.027
Max Upward from Load Combinations 1.027 1.027
Max Upward from Load Cases 0.734 0.734
D Only 0.440 0.440
+D+Lr 1.027 1.027
+D+0.70S 0.954 0.954
+D+0.750Lr 0.880 0.880
+D+0.52508 0.825 0.825
+(.60D 0.264 0.264
+D+0.10S 0.513 0.513
Lr Only 0.587 0.5687
S Only 0734 0.734
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Section Properties

)
Y
¥ ah
% b f I \
o Y- — iz
PiNA, — - —— - — - —— - ——- by el 1
5
17, a&.i.
B
W& - M/]
1 [
14

Area:
Perimeter:
Bounding box:
Centroid:

Moments of inertia:

Product of Inertia
Radii of Gyration:

1.59763sq in
19.91235in

X:-2.56233 -0.76310 In
¥:-3.53062 - 2.59276in
X:0.00000in
¥:0.00000in

X: 7.39665 in
¥:1,33225 sq.in sq in
XY:2.96166 sq.in sq in
X:2.15168 in
¥:0.91318 in

4

Principal moments {sq in sq in) and X-Y directlons about centraid:

6 _ !
T ¢
7397 in
7 353 in
S, = 2.09 in®

Y:7.97587 along [0.95907 0.28318]
Z:075303 along [-0.28318 0.85907)

g _1

¢t ¢

_ 7.397in
€7 259in

5, = 2.85in?

HAYDEN
ENGINEERS

Nestucca River Multifamily

STRUCTURAL ! GIVIL

'{503) 968-9994 Hayden-Engineers.com

Floor Beam Cont.

BY ss DATE
REV DATE
JOB NO 24261
SHEET OF




Section Properties Cont,

Determine Plastic Modulus,Z

Z = Acye + Ay
7 = (0.803 in?)(1.45 in) + (0.795 in?)(2.36 in)
7 =3.04in3

Rhath D036 In
Permeier: 1014025 In
Boundirdg box He B2ASIT ~ L0027
Wy 0UGC00 = 214601 i
Cenhoik Xr=1.23247 in
W 1 AAE25 In

doments of inarties 1 | 99606 tqinsgqin
YI200195 ¢q In2q In
Praduct of inedlm X0z 186770 34 In s in

Rodl of gyration: Xt 157453 In
¥ 1578 In
Amc o7 eq In
Parmelor: 1009317 In
pounding box: He-101230 — Q00027 In
Yi-3.2770 — 000000 N
Cenhioik: ¥.0,12710 in
1 238047 In

Homandks cfinertiz e 571856 sqinsqin
Y200F521 39 In2q In
rroduct of inerila  Xyz-D39341 2q In3q In
pacdll af gyratlon:  Xxzea00 1R
f: 030767 In
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Section Properties Cont.

Web Slenderness
Use channel equations,

r=2
tw
4o 4.3475 in
T 0.177in
A=24

Determine 4,

{AISC 360-16 Table B4.Ib)

E = i
/'Lp _ 3.76\/: E 3E+07 ksi
Fy
1 =376 29 x 106
P T 150 % 103
Ap=91>4
~ Web is compact
Flange Slenderness
b b
At — ton "{c — bot
t
B (4125 in) _ {0.8125 in)
T (0.177 in) €7 (0,177 in)
A, =233 As = 4.59

Determine 4,

A, =38 £
14 ) Fy
Ap = 9.54

Determine A,

=10 £
r = L Fy

A, =251

Top is non — compact ; Bracing of top flange for LBT & Local Buckling to be provided

Bott is compact
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M, = M, = FZ, < 1655,

Z, = (50 Ksi)(3.04 in®)

(AISC 360-16 Eq. F6-1)

E
y
FyZy = 152 Kip - in = 12.67 Kip - ft (Governing)

1.6F,S, = 1.6(50 Ks)(2.09 in?)

1.6F,S, = 232 Kip - in = 19.33 Kip - ft

M, 12.67Kip- ft
1.67

o
M, _ 758 Kip-t
Q
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Floor Beams Cont.

Tributary width max. 4 ft (ROOF)
Solve for 1., ‘ Tributary width max. 4 ft (FLOOR)

w = [13psf DL + 20psf LLR + 25psf SL](4ft) + [15psf DL + 40psf LL](4ft)

w = [112psf DL + (80psf LLR + 160psf LL) + 100psf SL]

wASD(Transient] =i : 160 p[f LL- = 13.33 pll LL
. .o . L
Wasp(rotal) = DL + LL -
Wasprrota) = 220 pIf = 1833 pli

Set Mmax = Mn/Q

2
Wl o

8

Muyax =

M“—?SBK' t
o = /H8Kip-f

lmax =

lx = 16.61 ft(for bending)

Check Deflection Total (w=18.34pli) Transient {w=13.34pli]
_ swit Surliax < bnax Sarlax < lmax
Max = 3a4 ) 384 EI — 240 384 EI T 360
1.76 <  0.830 1.28 X 0554
Set Ayax equal to deflection criteria -
Surll; L 4 .
Tryly, = 12.50 ft(for deflection) U, o T SWinin o bmin
384 EI 240 384 EI — 360
056 < 0.625 041 < 0.417

& The use of the 'Floor Beam' is limited to 12.5ft without additional reinforcement and is
overned by transient load deflection,

***ADDITIONAL LOAD TESTING TO BE CONDUCTED TO ALLOW FURTHER
FLOOR BEAM SPAN***
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Skovel Roof Beam (Case 1 - For Openings)

—
i
—%

Plan View of a Typical Skovel

________ /— ROOF RAIL
T T /— IMASC WALL PANEL
|

7 E \ k‘)}- /
|
| |

\fsxovm:/

H3s 2l

@ SECTION @ 'SKOVEL' BEAM

Simplify Model to determine section properties

[=—— ROOFRAIL

Fy = 46 Ksi
MODELED AS 54-MIL PLATE
[r——— HSS 2’-23%"
Simplified Section
BY S8 DaTE 11/20/24
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Skovel Roof Beam Cont.

Roof Beam A= 1060 in2
Reference page for roof beam section properties I= 0.892 in4
Z= 0.035 in3
Web A=bd
A= 0.1651 in2
. hd?
' = 0.0629" | = —
g = 92" 12
8 = 0.0948 ind
—l LS
"6
b= 0.06 in S= 0.0722 in3
d= 2.63 in
HSS2x2x1/8"
s Section Properties per
AISC 360-16 Table 1-12
2"
= 0840 in2
I 0 = (0.486 in4
2 t=0.125" S= 0.486 in3
| ( r= 2251
={.28125"
BY ) DATE 11/20/24
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Composite Section

®
P.N.A. = e
ENA  —— - g N
]_3"
B
5.
3¢
(o"]
"“ \l

2731=1 An CVa
8121= 1Au

(1 in)(0.84 in®) + (3.3125 in)(0.165 in?) + (5.8125 in)(1.06 in?)
(0.84 in2) + (0.165 in?) + (1.06 in?)

<
I

<2
Il

3.66 in

Determine Compsite | w/ Paralell Axis Theorum

I = (0.486 in®) + (0.84 in?)(3.66 in — 1 in)? HSS
+(0.095 in®) + (0.165 in?)(3.66 in — 3.3125 in)? Plate
+(0.89 in®) + (1.06 in?)(5.8125 in — 3.66 in)? Roof Beam

I= 1235 in4d

Potential Failure Modes
Both 'tube' elements are compact sections per previous analysis (see page ) and

AlISC 360-16 Table 1-12A.

The top and bottom of the composite beam will be braced LTB failure need not be considered
BY 5§ paTE 11/20/24
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Determine Plastic Section Modulus

3

Z Ap = (0.165in? + 1.06in> + 0.84 in?) =  2.07 in2 N &

n=1 Ye

N P.N.A.
Agross N

PNA location where A,= A, = — = 1.03 in2 Y, N.A. - - m
N
Z=Ay+A ! if 3.66"

= Ac¥e + Ay Y
J

Determine PNA from top. Since A; > Aggor Beam.
assume PNA occurs in bottom flange of roof beam

(1.03 in?) = (L1.06 in2) — (2.375 in — ypy)(2.375 in)
YpnNa = 2.362 in

Since Ypya & depth of Roof Beam, assume Ypyy =
2.375" for simplicity

(0.84 in?) (2.625 in -+ 22) + (0.165 in?) (2.6225 i)
"= (0.84 in?) + (0.165 in2)
¥e = 3.245 in

2.3751in .
Ye E 5 1.188 in

Z = (1.03 in?)(1.188 in) + (1.03 in?)(3.245 in)

Z =457 in?

Nestucca River Multifamily
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Composite Section cont.

Elastic Section Modulus

(12.35in4)/(7in - 3.66in)
3.69 in3

(12.35in4)/(3.66in)
3.38 in3

Compression Flange Yielding

My, = Rpc Mye = Ry; E, Syc where: (AISC 360-16 Eq. F4-D)
Rye = g—; when ZL—‘: < Apw See Next page for checking assumption
R = Z
pc Syc
_ 457 in?
e 3.38in3
R, =135

M,, = 1.35 (46 Ksi)(3.38 in®)

M,= 2098 Kip-ft
M,= 1748 Kip-ft
‘ BY SS  paTe 11/20/24
I a E!\IAGIY;\II’EEERNS Nestuced River Multifamily REV DATE
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Composite Section cont.

Determine A
izt
ty
Where:
he = 2(y — tgc)
t, = web thickness = 0.0629 in
y=23.64in
tre = 2.375in

_ 2(3.64in—2.375in)

0.0629 in
A=40.2

Deterimine A,

E
Fy

PRy 29 x 108 psi
T (50 % 103 psi
.

=137

Ar = 5.70

Conclusion

A < A, -~ web is not slender

I’//’/f 724,

/ centroldal axis

sy

plastic neutral,
axis

ASAtArA,

W /,-?'2’/,! S

\\ SEES
-3

Elastic stress dislribution

he=2(y1,)

Ie2ysd-t;

hr2

Pla'alic ‘stress dist

rlbulloﬂ
CA-2e ;..ﬂ

lw

hp=

28,4 A 3 (Ay* 24 !

Fig. C-F4.1. Etastic and plastic stress distributions. i

E= 3E+07 ksi
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Composite Section cont.

Solve forl...

Tributary width max. 14 ft

w = [13psf DL + 20psf LLR + 25psf SL](14ft)

w = [182psf DL + 280psf LLR + 350psf SL]

WasD[Transient) =

WASD(Tatal) &
Wasp(Total) =

Set Mmax = Mn/Q)

350 plfSL = 2017 phSL

DL + SL. i R S R

532 plf = 4433 pl " 7
iz

Mpyax = glax

M, 1748Kip-ft

- 1e7 10.47 Kip-ft

lmax=  12.55 ft {for bending)
Check Deflection Total (w=44.34pli} Transient (w=29.17pli)
A _ 5wt 5ubihax < lmax Swiltar . bnax
Max = 3g4 g7 384 EI — 240 384 EI — 360
) o 083 <& 0.627 054 < 0.418
Set Apsar equal to deflection criteria = -
St Lmi 4 .
Try lwn = - 5.67 ft(for deflection) —mun o TN Swilmin . bmin
384 EI 240 284 EI — 360
0.03 < 0284 0.02 < 0.189

» The use of the 'Skovel Roof Beam' is limited to 5.67ft without additional reinforcement and

is governed by total load deflection,
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Allowable Shear

wf
Ruox = === 1.51 kip
R, = 0.6F,A, (AISC 360 — 16 EQ.J4 — 3)

Rn 0 (50,000 psi)(0.165 in?)

— =06 i5

R
T;‘-:a.somszx/OK

DEN BY 8§ pate 11/20/24
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Chie e b tdndeun e evs el Poipt Lood

L{AA Lo.:cl
B-2+R*3 = LSZTIK

b

2 P
i 1
58
Mmax = P, (I 3’2!@_;: (5.67) . 216 X-§¥

Moo © 1047 kipett > 2,16 K- 0K/

Dpar = DI (/‘18%3(557)&”‘.. L3ex/07F

g (L) ug(24x00°)()2,358")

L. 5paxL o pagzs" 2036 <" Gk
10 ZHY

S WNDow HEARPERS Ok
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ASCE

ASCE Hazards Report

AMERICAN SOCIETY DF CIVIL ENGINEERS
Address: Standard: ASCE/SEI7-16  |Latitude: 45207119
No Address at This Location Risk Category: !l Longitude: -123.959825
Soil Class: D - Default (see  Elevation: 11.80888589953788 ft
Section 11.4.3) (NAVD 88)
5,
%
T
e W
ok
ek
g9t
i Rl
. :f
=
§ % '
Piette A = . g & Pl e
‘Pnngific:Ciiyy}; & é)\.y“
s g FOF o
E %'.; CanaLn £
Seismic
Site Soil Class: D - Default (see Section 11.4.3)
Results:
Ss 1.28 Sm : N/A
Sq: 0.667 T : 16
Fa: 1.2 PGA : 0.634
Fv: N/A PGA y : 0.761
SMS 1.636 FpGA . 1.2
Sm . N/A ie N 1
Sps . ;1:024 Cy: 1.356

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Data Accessed:
Date Source:

Sun Nov 17 2024
LISGS Seismic Desian Maps
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Lateral Desian ASCE7-16
Seismic Base Shear Loading Risk Category i
V= FSps [ASCE 7-16 EQ. 12.14-12)
R
Stories 2
F 1.1 (ASCE7-146 § 12.14.8.1)
Sps 1024 g (ASCE 7 Hazards Report)
R 2 (ASCE 7-16 Table 12.14-1)
V= 0.963 W
(ASCE 7-16 § 2.4.5)
Wind Loading
Basic Design Wind Speed = 120 mph {2022 OSSC Table 1609.3)
Exposure C
Ps=  AKyPsao [ASCE 7-16 EQ. 28.5-1)
Mean Roof Ht. 20 ft
Roof Pitch 0.5 — 2 Degrees
Psyo {wal) 229 psf (ASCE 7-16 Fig. 28.5-1)
Psyo [roof]  11.9 psf (ASCE 7-16 Fig. 28.5-1)
A 1.29 (ASCE 7-16 Fig. 28.5-1)
Kzt 1.0 (ASCE 7-16 § 26.8.2)
Ps (wall)= 29.5 psf
o, [roof} = 15.4 psf
(ASCE7-16 § 2.4.1)
(ASCE7-16 § 2.4.1)
HAYDEN BY KMN pars  11/20/24
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SEISMIC
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- 13717
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Floev
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Ng= 0563 (zr@Psf—x 19§§3ﬂ §
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CONTAINER CAPACITY (SEE PULL TESTS ATTATCHED TO CALCULATIONS)

Suite Spot River 45’ Allowable Load:

Container Pull Test Diagram

1-2 LONG SIDE:
@ © 6000Ibs/(7' + 2.5' + 3.67' TOTAL SKIN) =
____________ S ey pey @ 450 plf ALLOWABLE
N
‘ A-B SHORT SIDE:
___________________ S 5 U 6000LBS/(8") = 750 plf ALLOWABLE

A-B PULL TEST WITH OPEN DOORS
= 6000LBS ALLOWABLE

TOTAL SEISMIC LOADS: TOTAL WIND LOADS:
VAB = 1373 Ibs VAB = 134 Ibs

V12 = 2692 Ibs V12 =1121lbs

SEISMIC GOVERNS

ALLOWABLE LOAD: R
@ 1/2 12" MIN TOTAL CONTAINER SKIN x 450 plf =5400|b > 2692 1B OK :

@A/B SEE CONTAINER PULL TEST, open door 6000lb no permanent change = 6'000 Ibs 5\1373 IbOK

BY SS DAt 4/18/25
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SHEAR

TRANSEL 2 (R TG (L

(ULT) |
u;zg,ﬁz e x7.§ 267301

A — - fl/,w_. . 1373 W (ULT)
i X 7.6 * 3431 il
@ — bl &~ 1373 \b
xZ.,) = ‘5‘132”_)
Bl SYEAR STRENGTH BoLT TENSILE STRENGTH
0730/b 36" of 3U3I2Z (b
HOC Y
o 6LJ5 = = FL, A
516" poLrs @ 36" olc ’i/”ﬂ B4 723 - j‘(
2’Ol /[,8“/{3“) = BbOItS - (C{S’)(0,0?é-] s "5-‘1

er) =f_p_1Ab
iy

5/[b I BotT CAPACITY <

2 (7100076702 .72,07¢

207 K »>122ibs Ok ./

CHECK WELD BETWEEN CONTAINERS

Wern « By - 0.9298p/m DY
)

WELD = 0.928 kip/in (2)(4") = 7.42 k
3.432#<7.42#

::::[OjE@j::

e e

3USK > 3932 k. O/

CHECK PLATE BETWEEN CONTAINERS
Rn=05x36ksix(3"x1/4")=13.5>742k

Check Plate Buckling

| = bd"3/12 = (6)(0.25)*3/12 = 7.8125x107-3
r =y I/A = ¥"0.00078/(0.25)(6) = 0.72

KL/r = 1.56"/0.072" = 20.8

Fy = 36 ksi

Fer/Qe =211k

211Kk <14.98 Ib OK

BY DAYE
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S Al T EANSHE R 3 Ok
M\’ y- azle x 1.5 < 11490 1o

l ¥ k)“l
@ — b st x2S

R = T
D B LUjb

@m e ] & s zklb x 2.5

= 1665 /6
CHECK (wWEZD STRENGTH 1/2 Chz (e WELDSTRENSTH A/B
Wern« By = 6.92 Sep/m DL WELID * _%_n- =0.92% fi/en DR

TN 0,G28 Kap /inl M) L
A=z, in weld
>usg Y miv A/&'{,D

JUNASK = 0,025 byl (4D
f= 4035 M wedd

3 s MV o WELD

CHECK PLATE BETWEEN CONTAINERS :
Steel in Shear Rn = 0.6 x 36 ksi x (6" x 1/4")=32.4/ 2 =i§16.2 k> 14.9?80 k

Check Plate Buckling

| = bdA3/12 = (6)(0.25)3/12 = 7.8125x10A-3
r= J A = ¥ 0.00078/(0.25)(6) = 0.72
KL/r=1.5"0.072" = 20.8 |

Fy = 36 ksi | :
Fer/Qc = 21.1k : } ﬂ_ﬁ_l_;//é

21.1k < 14.98 Ib OK : % 1 |

CONTAINER BOTT. CHANNEL

. } BY DATE
[ HAYDEN o
=5/
| ENGINEERS NESIIC (A REV DATE
STRUGTUILAL | CIVIL JOBNO
(503) 968-9994 p [S03) 968-8444 f SHEET OF
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Max Shear at Line 1 & 3 = 31174 # (ult) (13171 # Roof + 17457 # Floor)
31174 #/5=6235# x 2.5 (OMEGA) = 15587 #
3 k (ULT) "
‘ !
15587 # ¢ ‘ hj Q!m ' MS{S"
A307 3/4" BOLTS 597K ASD) INSHEAR X2=11.94 K (ULT) X2=239K>15587 K
Steel in Shear Yielding:
Rn=0.6 x 36 ksi x (3.5"x 1/4") = 18.9 k (ult) > 3 k
Steel in Shear Rupture:
Rn=0.6 x58 ksi x (2" x 1/4") =174 k (ult) > 3 k CHECK WELD
S j
Steel in Tension Yielding: WeLn ___& = 0.92%%p/mn DY
(ASD) X 2 = 19.489 (ULT)
>15.587 k
Steel in Tension Rupture:
Rn = 58 ksi x (2" x 1/4") = 18 k (ult) > 15.587 k
(36 kips conservative)
i |
! '
BY 5SS pare  4/18/25
HAYDEN . . mm———
ENGINEERS estucca River - Multifamily Container REV DATE
STAUGTURAL | GIVIL JOBR NO 24261.01
(503) 968-9994 Hayden-Engineers.com ‘ SHEET OF
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Max Shear at Line 1 & 3 = 9602 # (ASD)
9602 #/5 = 1920 # (ASD)/0.7 x 2.5 (OMEGA) = 6859 #

68590 # «——
=T ST
i I ! !
6860 # /16 FT =429 #/FT
A35 @ 12" O/C =555 #
(2) #12 SCREWS @ 8" O/C=2X150#/(8"12") =450 #/FT
Roof Sheathing:

9602 # /108 ft = 89 #/ft

5/8" plywood sheathing w/ 8d nails @ 6" o/c capacity = 200 plf > 89 plf OK

8y S§ DAl 4/18/25
[ ;lN%HsIDEEE RNS Nestucca River - Multifamily Container REV DATE
STRUGTURAL § CIVIL JOB NO 24261.01
(503) 968-9994 Hayden-Engineers.com SHEET CF
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

| Steel Column

Project File: 24261.01 nestucca.ect

[ICE : KVV-080174171, Build:20.25.03.24
DESCRIPTION: B-13 IN SHEAR

Code References

HAYDEN CONSULTING ENGINEERS {¢) ENERCALC, LLC 1982-2025

Calculations per AISC 360-16, IBC 2021
Load Combinations Used : ASCE 7-18

General Information

Steel Section Name ; Wsx16
Analysis Method : Allowable Strength
Steel Stress Grade
Fy : Steel Yield
E : Elastic Bending Modulus

36.0 ksi
29,000.0 ksi

Applied Loads

Overall Column Height 6.0 ft

Top & Bottom Fixity Top & Bottom Pinned

Brace condition :
Unbraced Length for buckling ABOUT X-X Axis = 6.0 ft, K= 1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 68.0ft, K= 1.0

Servica loads entered. Load Factors will be applied for calculations.

Column self weight included ; 96.197 lbs * Dead Load Factor

AXIAL LOADS ...
Axial Load at 8.0 ff, D = -15.587 k
BENDING LOADS . .,

Lat. Uniform Load creating Mx-x, D = 0,1280, L = 0.5120 k/ft

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio =

Load Combination

Location of max.above base
At maximum location values are . . .

Pa : Axial

Pn / Omega : Allowabh
Ma-x ; Applied

Mn-x / Omega : Allowable
Ma-y : Applied

Mn-y / Omega : Allowable

PASS Maximum Shear Stress Rati
Load Combination
Location of max.ahove base
At maximum location values are . . .
Va : Applied
Vn / Omega : Allowable

Maximum Reactions

0.2571 : 1 Maximum Load Reactions ..
+D+L Top along X-X 0.0k
2.980 ft Botitom along X-X 0.0k
Top along Y-Y 1.920 k
-15.481 k Bottom along Y-Y 1.920k
85.497 k . .
2.880 k-ft Maximum Load Deflections.. ..
17.209 kft Along Y-Y ) q.03040 in at 3.0201t above base
for lpad combination :+D+L
0.0 k-ft
8.228 k-ft Along X-X 0.0in at 0.0ft above base
for load combination :
0.1109 : 1
+D+L
0.0 ft
1.920 k
17.315 k

Note: Only non-zero reactions are listed.

Axial Reaction X-X Axis Reaction Kk Y-Y Axis Reaction  Mx- End Moments k-ft My - End Moments
Load Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
D Cnly -15.491 0.384 0.384
+D+h -15.491 1.920 1.920
+D+0.750L -15.491 1536  1.536
+0.60D -9.294 0.230 0.230
L Only 1.536 1.536

Extreme Reactions

Axial Reaction

X-X Axis Reaction k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Item Extreme Value @ Base @ Base @ Top @ Base @ Top @Base @ Top @Base @ Top
Axial @ Base Maximum 1.836  1.538
" Minimum -15.491 0.384 0.384
Reaction, X-X Axis Base Maximum -15.491 0.384 0.384
" Minimum -15.491 0.384 0.384
Reaction, Y-Y Axis Base Maximum -15.491 1.920 1.920
" Minimum -8.294 0.230  0.230
Reaction, X-X Axis Top Maximum -15.491 (.384 0.384
" Minimum -15.491 0.384 0.384
Reaction, Y-Y Axis Top Maximum -15.491 0.384 0.384
" Minimum 1536  1.536
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HAYDEN
ENGINEERS

ETRUCTURAL | CIVIL

Project File: 24261.01 nestucca.ec6

‘Steel Column o S L
“[IC# : KW-060714771, BUl:20,25.08.24 FAYDEN CONSULTING ENGINEERS (€Y ENERGALG, LLC 1982-2025
DESCRIPTION: B-13 IN SHEAR

Extreme Reactions

Axial Reaction  X-X Axis Reaction k Y-Y Axis Reaction  Mx- End Moments k-ft My - End Moments

Item Extreme Value @ Base @ Base @ Top @ Base @ Top @Base @ Top @Base @ Top
Moment, X-X Axis Base Maximum -15.491 0.384 0.384
" Mirimum -15.491 0.384 0.384
Moment, Y-Y Axis Base Maximum -15.491 0.384 0.384
" Minirmum -15.491 0.384 0.384
Moment, X-X Axis Top Maximum -15.491 0.384 0.384
" Minimum -15.491 0.384 0.384
Moment, Y-Y Axis Top Maximum -i5.491 0.384 0.384
" Minimum -15.491 0.384 0.384
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
D Only 0.0000 in 0.000 ft 0.006 in 3.020 ft
+D+L 0.0000 in 0.000 ft 0.030 in 3.020 ft
+D+0.750L 0.0000 in 0.000 ft 0.024 in 3.020 ft
+0.600 0.0000 in 0.000 ft 0.004 in 3.020 ft
L Only 0.0000 in 0.000 ft 0.024 in 3.020 ft
Steel Section Properties : Wbx16
Depth = 5.010 in | xx = 21.40 in*4 J = 0.192 in"4
Web Thick = 0.240 in S xx = 8.55 In*3 Cw = 40.60 in"8
Flange Width = 5.000 in R xx = 2.130 in
Flange Thick = 0.360 in Zx = 9.630 In*3
Area = 4,710 in*2 vy = 7.510 in*4
Weight = 16.033 plf Syy = 3.000 in*3 Wrio = 5.810in"2
Kdesign = 0.660 in Ryy = 1.260 in Sw = 2.620 in*4
K1 = 0.438 in Zy = 4.580 in*3 Qf = 1.990 in*3
rts = 1.430 in Qw = 4.740 In*3
Yeg = 0.000 in
Sketches
-15.687k
+Y 55

-18.587K

6.01t

Height = 6.0

5.01in

Height

0.64Kf ‘ .
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COMIANER.  SHEAK  Ludrrs AT SHORT SIDE OF CONTAINERS
WORST CASE WHERE A GRAVITY LOAD APPLIED: REFER TO PULL TESTS FOR

MAXIMUM CAPACITY
® : —
= 2692 Ibs SEISMIC _:’I l‘—j
[IE: f.75'
o0
v 1
Tct {TIC

TOTAL SHEAR WALL = 12"

V =2626/12 =218.8 LB/FT

M o1 © 218.8 LB/FT X 8 X 8.75' = 15316 FT-LB

T/C. '= Mot [/ Width, = 15316 FT-LBM2 = 1276 LB

BY SS DAt 4/18/25
[ Hﬁmggs Fg Nestucca River - Multifamily Container REV DATE
STRUGTURAL | CIVIL JOB NO 24261.01
(503) 268-9994 Hayden-Engineers.com SHEET OF
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CFS Version 14.0.1 Page 1
Section: Container Skin Analysis 1'-6.cfss SophiaSpisak
Container Skin Hayden Consulting
Rev. Date: 9/12/2024 9:53:27 AM
By: SophiaSpisak
Printed: 10/17/2024 8:31:20 AM
Section Inputs
Material: A242
No cold work of forming strength increase.
No inelastic reserve strength increase.
Modulus of Elasticity, E 2958 ksi
Yield Strength, Fy 50 ksi
Tensile Strength, Fu 7@ ksi
Min Elongation in 2 inches 21 %
Torsion Constant Override, ] @ in®
Warping Constant Override, Cw @ in¢
Panel, Thickness 8,863 in
Placement of Part from Origin:
X to center of gravity @ in
Y to center of gravity 0 in
Centerline dimensions, Open shape
Length Angle Radius Web k Hole Size Distance
(in) (deg) (in) Coef. {in) (in)
1 2,2188 27.960 0.684960 Deck ©.e00 8.0608 1.1@%@
2 2.7560 &.000 ©.084980 Single 0.000 B.0000 1.3780
3 3.0300 -27.900 09.6884980 None 0.600 6.0080 1.5150
4 2.83e0 ©.000 ©.0849e0 Single @.000 ©.0000 1.4150
5 3.08300 27.96e 2.884980 Deck 0.000 6.6000 1.5150
6 2.756@ ©.60e ©.084960 Single 0.000 2.0000 1.378@
7 2.2180 -27.908 ©.0884960@ Deck 0.000 0.0000 1,1890
A ‘ 4¢" g
\ o
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CFS Version 14.0.1 Page 1

Analysis: 8.75 ft Tall Beam-Column.cfsa SophiaSpisak
8.75 it Tall Beam-Column Hayden Caonsulting

Rev. Date: 10/31/2024 11:35:03 AM
By: SophiaSpisak
Printed: 10/31/2024 11:46:50 AM

(13 psfD)
TRIB = (3 WINDOW) 2817 LB MAX seismic from
LOAD AT WORST shear panel compression

CASE GRAVITY (CONSERVATIVE LOAD
ll FOR THIS PROJECT)
A NS
‘_
e}
~
s8]
‘_
Panel
w = 27.9 psf
TRIB=1.5
v N

Analysis Inputs

General
Member Orientation: Vertical
Calculate global buckling using specification equations
Do not include torsion in member checks

Members
Section File Revision Date and Time
1 Container Skin Analysis 1'-6.cfss 9/12/2924 9:53:27 AM
Material Area Length Weight
(in?) (ft) (k)
1 Az42 1.1864 8.7560 0.8352%4
Total 8.7500 9.835294
Start Loc. End Loc. Braced R ke Lm ex
(ft) (ft) Flange (k) {(ft) {(in)
1 6.0000 8.7500 None ©.00008 ©.0000 8.7500 9.008
Supports
Type Location Bearing  Fastened K
(ft) (in)
1 XYT 6.0000 2.00 No 1.6009
2 XYT 8.7560 2.006 No 1.00080

ey
(in)
©.600
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CFS Version 14.0.1
Analysis: 8.75 ft Tall Beam-Column.cfsa
8.75 ft Tall Beam-Column

Rev. Date: 11/8/2024 12:05:59 PM
By: SophiaSpisak
Printed: 11/8/2024 12:06:28 PM

Loading: Dead Load

Type Angle Start Loc.
(deg) (ft)
1 Axial 8.0000

Loading: Roof Live Load

Type Angle Start Loc.

(deg) (ft)

1 Axial 0.0000
Loading: Snow Load

Type Angle Start Loc.

(deg} (ft)

1 Axial 9.0600

Loading: Wind Load

Type Angle Start Loc.
(deg) (ft)

1 Distributed 90,006 8.0080

2 Axial 0.0000

Loading: Earthquake Load

Type Angle Start Loc.
(deg) (ft)

1 Axial ©.0008

SophiaSpisak
Hayden Consulting

End

End

End-

End

End

Loc.
(ft)

. 7580

l.oc,
(ft)

.7500

Loc.
(ft)

.7500

Loc.
(ft)

L7500
.7508@

Loc,
(ft)

.7500

Start
Magnitude
0.4680

Start
Magnitude
9.7200

Start
Magnitude
8.8750

Start
Magnitude
-9.942000

9.5950

Start
Magnitude
2.8170

Page 2

End
Magnitude
0.4680 Kk

End
Magnitude
6.7200 k

End
Magnitude
8.875@ k

End
Magnitude
-0.042008 k/ft

9.5950 Kk

End
Magnitude
2.8179 Kk
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CFS Version 14.0.1 Page 4
Analysis; 8.75 ft Tall Beam-Column.cfsa SophiaSpisak
8.75 ft Tall Beam-Column Hayden Consulting

Rev. Date: 11/8/2024 12:05:59 PM
By: SophiaSpisak
Printed: 11/8/2024 12:06:28 PM

Load Combination: D+®,525E+@.75L+9.1S

Specification: AISI Siee-16/53-22, US, ASD
Inflection Point Bracing: No
Loading Factor
1 Dead Load 1.000
2 Earthquake load 9.525
3 Live Load @.7506
4 Product Load 9.750
5 Snow Load 8.1e8
Load Combination: @.6D+8.7E
Specification: AISI S1e@-16/53-22, US, ASD
Inflection Point Bracing: No
Loading Factor
1 Dead lLoad 8.600
2 Earthquake Load 6.700

Member Check - AISI S100-16/53-22, US, ASD

Load Combination: D+0.75{L+8.6W+Lr)

Design Parameters at 4.3758 ft:

Lx 8.75@8 ft Ly 8.7580 ft Lt 8.7500 ft
Kx 1.6600 Ky 1.0600 Kt 1.0000

Section: Container Skin Analysis 1'-6.cfss
Material Type: A242, Fy=50 ksi

Chx 1.1364 Chy 1.0608 ex @.0008 in
Cmx 1.0080 Cmy 1.0669 ey 8.0009 in
Braced Flange: None ke 9 k
Red. Factor, R: @ Lm 20.0000 ft
lL.oads: p Mx Vy My Vx

(k) (k-in) (k) {k-in) (k)
Total 1.276 2.171 @.0e0 0.800 ©.660
Applied 1.276 2.813 0.0806 0.000 @.0064
Strength 3.8149 8.226 3.840 21.920 16.4321

Interaction Equations

Eq. H1.2-1 (P, Mx, My) ©.335 + 0.342 + 0,000 = 0.677 <= 1.8
Eq. H2-1 (Mx, Vy) Sqrt(0.088 + 0.000)= 0.297 <= 1.0
Eq. H2-1 (My, Vx) Sqrt(0.000 + ©.000)= 0.000 <= 1.0

Panel element 2 do/bp exceeds 8.7.

Panel element 6 do/bo exceeds 0.7.

Edge stiffener D/w exceeds 0.8,

Edge stiffener angle not within 48°-148°.
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Table Notes

Screw Capacities

Pull-out capacity is based on the lesser of pull-out capacity in

sheet closest to screw tip or tension strength of screw.

Pull-aver capacity is based on the lesser of pull-over capacity for

sheet closest to screw header or tension strength of screw.

1. Capacities based on AISI 5100 Section E4. 6.
2. When connecting materials of different steel thicknesses or
tensile strengths, use the lowest values. Tabulated values 7.
assume two sheets of equal thickness are connected.
3. Capacities are based on Allowable Strength Deslgn (ASD) and 8.
include safety factor of 3.0. for combined shear and pull-over.
4, Where multiple fasteners are used, screws are assumed to 9.
have a center-to-center spacing of at least 3 times the nominal are from CFSEI Tech Note (F701-12).
diameter {d). 10
5. Screws are assumed to have a center-of-screw to edge-of-steel
dimension of at least 1.5 times the nominal diameter (d) of the 11

SCrew.

Allowable Screw Connection Capacity {lbs}

Values are for pure shear or tension loads. See AISI Section E4.5
Serew Shear {Pss), tension (Pts), diameter, and head diameter

Screw shear strength is the average value, and tension strength
is the lowest value listed in CFSEI Tech Note (F701-12).

Higher values for screw strength (Pss, Pts), may be obtained by
specifying screws from a specific manufacturer,

o e Sarew B Screw Hoscrew - #28drely :
ness  Design’ --Yrg';d -Teiﬂile (Pss =843 Ibs, Bts =418 1bs) | (Pss=1278 Ibs, Pts = 686 Ibs) | (Pss= 1644 Ibs, Pts = 1158 Ihs) |{Pss= 2330 Ihs, Pts = 2325 1b}| (Pss= 3048 lbs, Pts = 3201 Ibs)
Is)  Thickness : oqp 0.138" dia, 0.272" Head 0.164" dia, 0.272" Head 0.190" dia, 0.340" Head 0.218" dia, 0.340" Head 0.250" dia, 0.409" Head
[Gudgs} Shear | Pull-Out {Pull-Over] Shear | Pull-Out {Pull-Over| Shear |Pull-Out [Pull-Over| Shear |Pull-Out [Pull-Over| Shear | Pull-Out [Pull-Over
18 (25] 00188 _ 4| A 84 48 29 | 64 52 33 105 55 36 105 60 44 127
2rizh 00283 33 33 NI I 127 89 I I 9% 50 159 102 57 158 110 86 191
306200 0032 33 33 95 40 140 103 48 140 11 55 175 118 83 175 127 7 211
33 (20} 00346 33 45 151 61 140 164 72 185 [ 177 B4 265 186 | 95 | 265 203 10 318

43018 00451 33 45 | 24 79 140 244 gq | 195 263 109 345 20 | 14 | 35 a2 144 | 415
a o5 i : g s EETEH O ] A A T < - I G} m—r i bibda

e ' ¥ AT By o e e i Sm—— hd e s

4 b — 4l e e e o 249 o e s e P e e e e et aci ]

54 (16 00566 50 65 214 140 140 428 171 185 634 188 386 569 | 225 | 62 613 | 261 | 782

68 14 00713 50 85 214 140 140 426 195 | 195 548 248 366 777 284 775 863 328 948

o7 N2 00t 50 65 24 | 140 | 426 195 195 548 356 386 777 406 | 773 | 1016 | 488 | 10687

116 (10) 04242 50 65 214 140 140 426 195 195 548 {1 388 386 117 454 775, | 1016 | 572 | 1067

Table Notes

1. Capacities based on the AISI $100 Specification Sections E2.4 for

Weld Capacities

fillet welds and E2.5 for flare groove welds,

tensile strengths, use the lowest values.

When connecting materials of different steel thicknasses or

Capacities are based on Allowable Strength Design (ASD).

4. Weld capacities are based on E60 electrodes, For material

thinner than 68 mil, 0.030" to 0.035" diameter wire electrodes

may provide best resuits.

of the length of the weld.

Longitudinal capacity is considered to be loading in the direction

Allowable Weld Capacity {lbs /in)

length of the weld.

7.

conservatively assumead to be less than 2t.

8.

E2.4-2, and E2.4-4 was used.

9.

E2.4-4 was used.

EQ E2.5-2 and E2,5-3 was used.

6. Transverse capacity is loading in perpendicular direction of the
For flare groove welds, the effective throat of weld is

For longitudinal fillet welds, a minimum value of EQ E2.4-1,
For transverse fillet welds, a minimum value of EQ E2.4-3 and

10. For longitudinal flare groove welds, a minimum value of

 ThiGk Dasign [ Fu, Fillet Welds .
o Thickness : . - Tensile : ‘ -
! . Longltudinal Transverse Langitudinal Transverse
43 0.0451 45 49% 864 544 663
(=) ﬂfm AL m 4“4 E“ iia )
nv—— diniinidei - o i s o—— e ma—
54 0.0566 65 905 1566 985 1202
68 0.0713 65 1140 1972 1241 1514
a7 0.1017 50 85 1269 1269 -t -1

I Weld capacity for material thickness greater than 0.107 requires engineering judgment to determine leg of welds, Wi and W2,

WWW.SSMA.com




Project Name: WIND Page 1 of 1
Model: Wind Module —1 Date: 11/18/2024
Code: ASCE7-16 Simpson Strong-Tie® CFS Designer™ 5.0.0.2

WIND LOAD - ASCE 7-16

120 mph, Exposure C, Mean Roof Height = 20.0 ft

K4 at Base =1

Ka = 0.85, Roof Slope 0.0 degrees (0:12)

Enclosed Building, GCpi = 0.18

(Wind Loads Shown are for Alternate Basic Load Combinations Using Allowable Stress Design and are
Multiplied by a Factor of 0.6 to convert to ASD)

WALL COMPONENTS AND CLADDING per ASCE7-16 Figure 30.3-1

Tributary GCp by Zone
Area (ft2) Zone 4 (+/-) Zone 5 {+/-)
10 ft? 0.90/-0.99 0.90/-1.26
50 ft2 0.79/-0.88 1 0.79/-1.04
500 ft 0.63,-0.72 0.83/-0.72
Height Tributary Wind Pressures (psf) by Zone {}
z {ft) Kz Kat Ke gz (psf)  Area (ft2)y Windward (4,5) Leeward (4) Leeward (5)
0-20 0.90 1.00 1.00 2826 10 18.3 -19.8 -24.4
50 16.4 -18.0 -20.6
500 13.7 -15.3 -16.3

ROQF COMPONENTS AND CLADDING - MONOSLOPE ROOF ASCE7-16 Figure 30.3-5A
Kn = 0.90; Kx at roof = 1.00; Ko = 1.00; g, = 28.28 psf

Positive Pressure, p (psf) Negative Pressure, p {psf)
A=10 A=100 A=10 A=100
Zone GC, p GCp p GCp GCp
1 0.30 9.60 0.20 9.60 -1.10 -1.10
2 0.30 9.60 0.20 9.60 -1.30 -1.20
3 0.30 9.60 0.20 9.60 -1.80 -1.20
2 0.30 9.60 0.20 9.60 -1.80 -1.50
3 0.30 9.60 0.20 9.60 -2.80 -1.80
SIMPSON STRONG-TIE COMPANY INC, ) www.strongtie.com
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UPLIET

Uplift @ Beam Line 1

Beam Line 1 = (6.625/2) + (4) x 2’ = 14.625 ft2

Uplift = 33 psf upflit (ZONE 3 INTERPOLATED) - 0.6 x 8 psf dead = 28.2 psf
Uplift = 30.1 psf upflit (ZONE 2' INTERPOLATED) - 0.6 x 8 psf dead = 25.3 psf

TOTAL UPLIFT = (28.2 psf x 12') + ( 25.3 psf X 2.625 FT2) = 404 psf
LTP5 CAPACITY =490 LB > 404 LB OK

@ 12" ofc Uplift =211 Ibs  @8" O/C Uplift = 121 Ibs
#12 SCREW INTO 16 GA CAPACITY =225 1B X2 =450>211LB OK

#12 SCREW SHEAR CAPACITY IN WOOD = 290 LBS SHEAR MAX = 429 #/ FT W/ (2) SCREWS
8" O/C = 143# SHEAR EA. SCREW
121/450 + 143/290 = 0.76 OK

USE LTP5 @ 24" O/C
(2) #12 SCREWS @ 12" O/C

Uplift @ Middle Rafters

Beam Line = 6.87 x 2' = 13.34 ft2

Uplift = 30.18 psf upflit ( zone 2') - 0.6 x 8 psf dead = 25.38 psf

TOTAL UPLIFT = (25.38 psf x 13.34) = 339 psf

H2.5A CAPACITY =700 LB > 339 LB OK

Reaction @ Container Ends = ( 872 + 2' x 6.67" ) = 40.02 ft2

Uplift = 29.6 psf upflit ( zone 2' interpolated ) - 0.6 x 8 psf dead = 24.8 psf

TOTAL UPLIFT = 24.8 psf x 40.02ft2 = 992 |b

HGA10 CAPACITY =650 LB X 2=1300 LB > 992 LB OK SHEAR MAX = 1230 LB / 16' = 76.9 LB/ET
HGA10 SHEAR CAPACITY =1165LB X 2> 1230 LB OK

1/4" SCREW INTO 16 GA CAPACITY =261 LB X 4 = 1044 > 992 |.B OK

USE H2.5 @ EA RAFTER (
(2) @ BEAM LINE HGA10
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UPLIFT
Uplift @ Beam Line 3 (4 foot overhang)

Beam Line 2 = (6.67/2) + (4) x 2' = 14.67 ft2

Uplift = 47.14 psf upflit (ZONE 3') - 0.6 x 8 psf dead = 42.34 psf
TOTAL UPLIFT = (42.14 psfx 14.67') =618 #

H2.5A CAPACITY =700 LB > 618 LB OK

LTP5 CAPACITY = 490 psf @ 16" ofc

618 #/2x1.33 =411#

400 #> 411# OK

@ 12" ofc Uplift = 309 Ibs
#12 SCREW INTO 16 GA CAPACITY =225 1B X2 =450 > 309 LB OK

#12 SCREW SHEAR CAPACITY IN WOOD = 145 LBS X 2 = 290 LBS
D46/450 + 77/290 = 0.81 Ok SHEAR MAX = 1230 LB/ 16’ = 76.9 LB/FT

USE H2.5 @ EA RAFTER
LTP5 @ 16" O/C
(2)#12 SCREWS @ 12" O/C

Uplift @ Beam Line 2 (2.5' overhang)

Beam Line 2 = (6.67/2) + (2.5) x 2' = 11.67 fi2

Uplift = 47.14 psf upflit (ZONE 3') - 0.6 x 8 psf dead = 42.34 psf
TOTAL UPLIFT = (42.14 psf x 11.67") = 491.77 psf

H2.5A CAPACITY =700 LB > 491.77 LB OK

LTP5 CAPACITY = 565 psf
491.77 Ibs uplift < 565 Ib OK

@ 12" ofc Uplift = 246 Ibs
#12 SCREW INTO 16 GA CAPACITY = 225 LB X 2 = 450 > 246 LB OK

#12 SCREW SHEAR CAPACITY IN WOOD =145 LBS X 2 =290 LBS

246/450 + 77/290 = 0.81 OK
SHEAR MAX =1230 LB/ 16'=76.9 LB/FT

USE H2.5 @ EA RAFTER
LTP5 @ 24" O/C
(2) #12 SCREWS @ 12" O/C
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Lateral Analysis

The components of the Main Lateral Foree Resisting Systems [MLFRS) of typical, unmodified Intermodal Shipping Containers (IMSCs| are unknown: however, IMSC's
that comply with ISC 1496 have clear performance requirements regarding laferal loading. 18O 1494 Seciion 6.10 requires thot IMSC’s designated 14, 1AA, 1AX, 1B,
1BB, 1BX, 1C, 1CC, and 1CX are subjected fo test forces of 150 kN (=33,700 Ibs) and "Upen complefion of the test, the containers shall show neither permanent
deformaticn which will render it unsuitable for use nor abnormality which will render it unsultable foruse..." Additionally, "...the sideways deflection of the fop of the
container with respect o the botlom of the container, at the time it is under full ransverse rigidity test conditions, shall not cause the sum of the changes in length

of the two diagenals to exceed 60 mm (=2 3/8""

The IMSC's 1o be converted for residential use will be heavily modified; therefore, these test results are not applicable to our scenario, Inlieu of determining
struetural capacities of individual components of the MLFRS, Hayden Consulling Enginears in coordination with Rel-e-vant Buiidings, have conducted proof testing
on @ “Step 3" unit, The "Step 1" unit consists of an IMSC modified with new openings in the metal panels to allow for windows and doors, no openings over 6-0"
width are anficipated, The "Step 2" unit is similar to the "Step 1" unit but includes a cantilevered portion of floar and roof (bump-out), this bump-out Is anticlpated to
be ro more than 120" wide and the "Step 2" unit is anticipaied to have openings no wider than §-0". The "$tep 3" unit is similar fo the "Step 2" unit but includas (2)
cantilevered porticns af floor and roof (oump-outs), The "Step 3" unit has been tested and the results applied to the design of the "Step 2" and "Step 1" units
hecause it is the most heavily modified and least stiff configuration in regards o lateral rigidity resulting in a conservative design for the “Step 2" and "Step 1" units,

Testing Procedure
An IMSC modified to a Step 3 configuration was supported at all {4) botiom comer fittings by an existing slab on grade. Each comer fitling was restrained against
loferal and verfical movement by use of post-installed anchors. A series of (4] tests were conducted to assess the performance of the IMSC's MLFRS. Test loads

were applied in 1000 Ib increments, starfing at 1000 Ibs up te 6000 los. Test | consisted of test forces applied parallel fo the rear-end frame, Tests 2, 3, and 4
consisted of test forces applied to the center of rigging that was aitached to opposing ends of the container {i.e, front- and rear-end frames and side walls). Fig. 1

below gives a visual represeniation of these tests.

Three points were measured for deflection during these tesis; (1} located at either end of the IMSC and (1) at the mid-paoint of the IMSC. Test loads defined by
Hayden Censulting Engineers were applied at the localions shown in Fig. | and deflections at the points previcusly stated were measured by a Professional Land
Surveyor,

CESERVANIOUS WERE
TAKCN FROM LOCATIEN 4
FUAL ™
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~ |
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g obeorvations

Acceptance Criteria
The acceptance ciiteria is similar 1o that of ISO 1494 Section 4.10. No permanent deflection that will render the IMSC unsultable for further use and no
maore than a 2 3/8" deflection when meaasuring the diagongls of the loaded wall. Based on this crileria, @ maximum dllowable horizontat deflection of 3

21/32" at the top-most corner duiing loading is ccceplable,
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Fig. 2 - allowable Horizontal Deflection

Test Resulis
The worst-case megsured deflection was during Test 1 in the SE comer of the IMSC. Al 4000 lbs a 0.1 {=1.2") deflection was maasured and, when the test

load was removed, a 0.01' (=1/8") deflection was recorded. The worst-case permanent deflection was measured during Test | after a 4000 Ib load was
applied and was 0.02' (=1/4"}). The active deflection of the IMSC do not exceed the 8 21/32" allowable ond the permanent deflections of less than 1/8”
during the 3000 Ib test load, which exceed the force caleulated, is negligible and of minimal concem. No farge, permaonent deflections were measured
and all tests recovered more than 75% of the maximum deflection measured. Tabulated deflections can be found on the following pages.

Conclusion

Based on the results of the testing, Hayden Consulting Engineers concludes that the Step 1, Step 2, and Step 3 series have retained enough lateral capacity
to be appropiate for use in locations that have a design Wind Speed of 135 mph and an Exposure Category of C, @ 5% Damped Design Spectral
Acceleration at Shori Periads, 8ds, of 1.0, or any combination of values lesser than those previously stated. based on o calculated required lateral capocity
of 5 kips, maximum. Additionally, the MLFRS appears to remain elastic under maximum loading.

I HAYDEN "
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Lateral Analysis, coni.

Test Load Locatien  Deflection UnderLoad  Permanent Deflection .
1 1000 SE 0.01 . Test 1 - NE Deflection Under Load Test 1 - NE Permanent Dellection
1 2000SE 003 0| Y . o
1 3000SE 0,05 a.01 i 'E : g ;
1 axasE o 002 L e i £ ooz i
1 s00sE 005 002 ‘ Xom | ¥ |
1 G000SE 0.1 00| | g oo1s i
1 g 006 ‘
; g vod i Pl |
g 201 H é 0.00% }
& < ¢
o .. o ‘ [
1000 =0 3000 = 000 wm 0 IO MO 00 AX0 SO 6X0 7000
Anplied Load (Pownds: Force) Applied toad (Founds-Fozce)
[Test Load Locatlon  DeflectionUnderload  Permanent Defloction i
1 1000 Mid D.OL 0 H Test 1- Mid-Point Deflection Under Load ! Test 1 - Mid-Polnt Permanent Deflection
1 zo000md om [ L BB e e e - ‘ ot
1 3000 Mid 003 001 | | 086 : 3
1 4000 M o4 ool P £ ose | i £ ou
1 5000 Mg c05 o0 3 oo | 5 ooe :
1 6000 Mid €06 ool Yoo : : 4
H i 006
i L] i g
: oot
211 i | i 2
o . L e [
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i i oo I e
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i g 0w ' i 0ogs 1
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i ¥ 0005
H 1 H i ‘ g .
100 000 w0 20 oo w0 o0 : a 1o0a 000 e “wo 00 o oo
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z 1000 Mid 0.01 o Test 2+ Mid-Polnt Deflection Under Load ; Test 2 - Mid-Polnt Permanent Deflection
2 2000 Mid co 0| i a0
7 oo 003 ooy 3 P g
2 4o0omad 004 201 & 008 [ £
2 5600 MI: o005 001 F oo : 3 oot
2 5000 M 008 .01 T o T
= i Foos
£om
E om E unad
Bom 0002
& : :
o 1009 0m 0 300 o 1300 000 003 Ao0r 002 o o0
Anplied Foree {Pounds-Torce| Applied force {Pounds- Forge) :
Laad Lotatlon_Deliection Under Load __Permanent Deflection '
2 1000 NE j 0,1 Test 2 - NE Deflection Under Load Tast 2 - NE Permanent Deflection
2 2000 NE oo vozs a0 '
2 000 NE [115] g | T o 094 any oa1 LLTY :
2 4000 NE 002 & ooz ! E. oot ‘ :
2z 5000 NE om '-g | F oom
2 GOOOKE 0.02 2 M1 ! H
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Lateral analysis, cont.
Test Toad___ Location_Uelleation Under Layd__Parmanent Deflection j ]
3 1000 SE Test 3 - 5t Deflection Under Load Test 3 « SE Parmanent Defiection
3 20005E 002 ot . oo ‘
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SUITE SPOT RIVER 45' CONTAINER PULL TEST

DATE: 5-7-19
Suite Spot River 45’
Container Pull Test Diagram
" ri i 387
IIIIIIIIIIII |_H_|IIIII.|111H|[[[I[[[ & E— SIDE 14
SKIN ~
||||||||||||||||||| No SKIN TS spE ~———~———~————-————-—-~3lDE 2
Side 1
Force of pull {pounds) 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000
Deviation at x Ibs of force (inches) 1/8 1/4 3/8 1/2 5/8 3/4 1 1-1/8
Deviation at 0 Ibs of force (inches) 0 0 0 0 116 1/16 1/8 1/8
Side 2
Force of pull (pounds) 1,000 2,000 3,000 4,000 5,000 6,000
Deviation (inches) 1/8 3/8 5/8 718 1-1/8 1-3/8
Deviation at 0 Ibs of force {inches) 0 0 0 0 0 0

Note: testers released force back to Olbs in between pulls for each side. Deviations from the baseline at 0 Ibs were recorded.
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45' Container Testing Setup

,,_m__w___“_ Wiy




45' Container Pull Test: Side 1 Data

S

Side 1-6,000 Ibs




45’ Container Pull Test: Side 1 Data ﬂno:_n_:

Side 1 - 8,000 lbs




_m_m_ Container Pull Test: Side 2 Data

L_KSide 2-3,0001bs | -

e S

,,,,,,,,, Side 2-5,000Ibs | -~

Side 2 - St back to
0 after 4,000 Ibs

Bt B e Side 2 - Set back to |
=5ide 2-6,000lbs |

0 after 6,000 lbs  i—




Structural Calculations
for
Nestucca River - Multifamily Foundation
- 34450 Brooten Rd
Pacific City, Oregon 97135
April 21, 2025

DESIGN CODE
2022 QOregon Structural Specialty Code

DESIGN LOADS

Seismic, Sps 1.024 g
Wwind, Exposure "C" 120 mph

CONTENTS

Gravity & Lateral Calculations

EXPIRES: 06/30/25

SCOPE OF WORK

The aftached calculations pertain 1o gravity and lateral analysis of a
pier/stilt foundation system in a riverine flood zone {AE) at the above
daddress. This scope of wark does not include any analysis of the
confainers above.

BY KMN DATE  4/21/25
HAYDEN Nest Ri Multifarnily F dati
ENGINEERS estuCcqQ KIver - pultramily Founadron REV DATE
STRUGTURAL | CIVIL JOB NO 24261.01
| (/70

{503) 948-9994 Hayden-Engineers.com SHEET OF




LATERAL LOADS



ASCE 7-22-52

'Fa' is represented
as 'H' in Enercalc

pages

LRFD LOAD COMBOS R=0

4h. 1.2D+ 1.0 + 1.0F, + 1.0L + (0.5L, or 0.35 orO/Sﬁ)
5b. 0.9D+0.5W + 1.0F,

ASD LOAD COMBOS
5b. D+0.6W+0.7F, R=0

6b. D+075L+0.750.6/) +0.75(L,or 0.78 oyd'*- 0.7F,

7b. 0.6D + 0.6 +0.7F,

BY KMN Dpate  11/15/24
HAYDEN Nestucca River - Multifarily Foundation REV DATE
ENGINEERS Y
STRUCTURAL | CIVIL JOBNO 24241

SHEET S o 170

(503) 248-9994 Hayden-Engineers.com




ASCE

AMEEICAN SOCIETY OF CVIL ENGINEERS

Address:
No Address at This Location

ASCE Hazards Report

Standard: ASCE/SEI7-16  Latitude: 45.207119
Risk Category: Il Longitude: -123.959825
Soil Class: D - Default (see  Elevation: 11.80888589953788 ft

Section 11.4.3) (NAVD 88)

: :;"t_" i f‘: SA&! it
ERC T
A 0 . ﬁé “Woods
" “‘_l', : j,", L ‘," .
£ E : : R
RES o w b g’}“ tak i/
% 3 “iJ g ol Pacttss Calyi* |
AR F o o
= S5 FF
{s@ & %,,'{:
&
’ 5 c‘-“‘”
Prete fye 5 Y & oy b
'Paqiﬁe_:__ City : &
i oL fﬁs
3 H ‘
é ‘g_" £ QareyLn
. Z g w . :
Wind
Results:
Wind Speed 95 Vmph 120 mph in special
e
95.year MR 71 Vmph y
50-year MRI 75 Vmph
100-year MRI 81 Vmph
Special Special Wind Regicn - Mountainous terrain, gorges, and special wind regions
shown in Fig. 26.5-1 shall be examined for unusual wind conditions. The
Authority Having Jurisdiction shall, if necessary, adjust the values given in Fig.
26.5-1 to account for higher local wind speeds. Such adjustment shall be based
on metearological information and an estimate of the basic wind speed obtained
in accordance with the provisions in Section 26.5.3.
Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1-CC.2-4, and Sectfion 26.5.2
Date Accessed: Mon Nov 18 2024

https:/fascehazardtool.org/

Page 1 of 4 Mon Nov 18 2024
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ASCE

AMEFECAN SOCIETY OF CIVILENGINEERS

Seismic

Site Soil Class: D - Default (see Section 11.4.3)

Resulis:
Ss . 1.28 Sm . N/A
Sq 0.667 TL : 18
Fa: 1.2 PGA: 0.634
Fv . N/A PGA v : 0.761
SMS . 1.536 Frean 1.2
SM1 N/A |s . 1
Sps 1.024 Cy: 1.356

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8.

Data Accessed:
Date Source:

htins://ascehazardtool.org/

Mon Nov 18 2024
USGS Seismic Design Maps ,

Page 3 of 4

Mon Nov 18 2024

5
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Lateral Design ASCE7-16

Seismic Base Shear Loading Risk Category Il
V= FSps (ASCE7-16 EQ. 12.14-12)
R
Stories 2
F 1.1 [ASCE7-16 § 12.14.8.1)
Sps 1.024 ¢ {ASCE 7 Hazards Report)
R 2 [ASCE 7-16 Table 12.14-1)
V= 0.563 W
(ASD)| V= 0394 W ( (ASCE7-16 § 2.4.5)
Wind Loading
Basic Design Wind Speed = 120 mph {2022 OSSC Table 1609.3)
Exposure C :
Ps=  AKuPsao [ASCE 7-16 EQ. 28.5-1)
Mean Roof Ht. 20 ft
Roof Pitch 0.5 — 2 Degrees
Pgsg {roof) 11.9 st {ASCE 7-16 Fig. 28.5-1)
A 129 (ASCE 7-14 Fig. 28.5-1)
Ky .10 ’ (ASCE7-16 § 26.8.2)
ps{wall) = 29.5 psf
ps{roof)= 154 psf
(ASD)|| ps{wall)=  17.7 psf {ASCE7-16§ 2.4.1)
(ASD}[| ps(roof)= 9.2 psf {ASCE7-16§ 2.4.1)
HAYDEN BY KMN DatE  11/18/24
I ENGINEERS Taylor/Nestucca River - Foundation REV DATE
STRUGTURAL | CIvIL JOBNO 242461
{503) 9489994 Hoyden-Engineers.éom SHEET OF
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= g B Ud\fwk{
=\ q3970 Wy .
= 9779 v CP*SD) (NW‘C}’, EWOX\\*‘% o bu o‘tn%)

...\J.”;: 0.563 (@695{3 * Ilb X102 + \6(35} % 128 s;)

3333 b }
o= 2333 ) (/\%D)

({\\(m(} 20 lovx% S, O-L -20\0(\ Um—\:)
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= 1N 1005 U5
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o (1) TA"xL" ComC Pravs
on lve B shear resisted
by 10 piers in
o F42e\ Y- Hyocl (n this direction

Lwves A, Y, v T
tension only brace

resists shear by 5
braces in this direction

“ W
Zaot
***** Vg = ! %02 1y (ASD)
S ‘ .. 9651Ib
10 Vg 11
= el Yo K -  81lb =
Nop %! %602 gy (ASD) (hs0]
T y -~ 965b /6
= 1922 Yo K |
& -\ = 1611
N, = 1840 1l (&5 )9 ;(P‘%m
T | T Ve = e (asD)
N = 12220 iy V, =, 161 Mg (ASD)
= 24 W (A N AT 822 W (ASD)
Ny = 12220\ |
E 5. | :
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Setsmay ¢ (0w Wud  (ownr
Found angn
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Vig=® 1640 v (ASO) Vo= 7510 (ASD) \
@ vioov : . (@ Floov .
= 2195\ (R ‘
Ve ; ? ;“f D0 N = za1 0w (450)
Na= 89 o ep) | y,e 483 w0 (ASD)
\Jl’l— = 3973 lb (P\-%D\ i \]‘_L"?— Z,Otﬂ \lo (P*'S;té‘))
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O\J-Q,M-urwmg’ Loads (Wind)  (sang fovpatas ¢S
o Sersmicy

AB  dwedrion
(A e e

J
(e
il

| o | 1y (LINE B) OR 380 LB (LINE A) (ASD)
= %1% \b (LINE B) OR 634 LB (LINE A) (UNFACTORED)

‘y\ 1 Awetkion
R N

TiCz 23 ve (ASD)
= 2119 to (unfamored)

OT Seismic ASD OT Seismic Unfactored -
Ca = 3694 Ib j Ca=5277 b 2
Cb=18631b ‘ Ch = 2661 Ib
C12=33131b 1 C12=4733 b
OT Wind ASD OT Wind Unfactored
Ca=3801Ib : Ca=6341b
Cb=1911Ib : Ch=3181b
c12=12711b  C12=211810b g
‘, . TSR
|
|
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Project Name: WIND AT OPEN ROOF
Model: Wind Module —1
Code: ASCE7-16

Page 1 of 1
Date: 11/20/2024

Simpson Strong-Tie® CFS Designer™ 4.2.0.14

WIND LOAD - ASCE 7-16

120 mph, Exposure C, Mean Roof Height = 10.0 ft
Kzt at Base =1

Kq = 0.85, Roof Slope 0.0 degrees (0:12)
Partially Open Building, GG, = 0.18

(Wind Loads Shown are for Alternate Basic Load Combinations Using Allowable Stress Design and are

Multiplied by a Factor of 0.6 to convert to ASD)

ROOF COMPONENTS AND CLADDING - MONOSLOPE ROOF

ASCE7-16 Figure 30.3-5A

Kn = 0.85; K, at roof = 1.00; Ke = 1.00; gy = 26.60 psf

Positive Pressure, p (psf)

Negative Pressure, p (psf}

A=10 A=100 A=10 A=100
Zone GG, p GGy p GG, p GG, p
1 0.30 9.60 0.20 8.60 -1.10  -2043 110 -20.43
2 0.30 8.60 0.20 8.60 -1.30 -2362 -1.20 -22.02
3 0.30 9.80 0.20 9.60 -1.80 -3160 -1.20 -22.02
2 0.30 9.60 0.20 9.60 -1.60 -28.41 -1.50 -26.81
3 0.30 9.60 0.20 9.60 -260 -4437 -1.60 -28.41
" u Interpolation |
P e o
i t = : ; o
: ® @ & : 4 | . T b
K3 @:__.__._.._.i..r._ ‘ 35 ! I ‘
| ;
ool ' g % 100,28411 |
: ! <25 .
@ O g i I o
' \ -31.957psf !
I bl 10 . o . A
'} ) 5 i G, v
| |
Gy S— 0 = l ;
1 @ 1 & : 0 20 40 6G BO 100 120
1 1 1 ) i
. TLAN X - Axis
Afloor = 80sf
Dresisting = 20psf (roof, floor, wall)
Wup = -31.957psf x 80sf = -2557 |b
Net uplift = (-31.957psf + 0.6 x 16psf) x 80sf =-1789 b
At posts and piers
SIMPSON STRONG-TIE COMPANY INC. www.strongtie.com
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FLOOD LOADS



Flood Loads {ASCE 7-22 Chapter 5)

Flood Information

Flood Zone: AE
Risk Category
Il
V= 2.50 ft/s. design flood velacity

Still Water Depth

di= 0.845(BFE-G+E) f{i, design still water flood depth above grade

BFE =" 18.42 ft. base flood elevation
= 12 ft, ground elevation
= 2 ft, eroded depth {assumed)
d = 5.5 1, design still water flood depth
SWEL = qa+G ft, design siill water flood elevation above grade
SWEL = 17.5 ft, design still water flood elevation above grade
Hydrodynamic Surchage Depth . (ASCE 7-22 § 5.4.3)
aVv?
dy = 29 ft, equivalent surcharge depth above (ASCE 7-22 EQ. 5.4-1)
a= 1.25 coeflicient of drag or shape factor {not less than 1.25)
= 32.2 ft/s2, acceleration due to gravity
= 2.50 ft/s, design flood velocity
dy, = 0.12 ft, equivalent surcharge depth above BFE
18.54 ft, equivalent surcharge elevation above BFE
BY KMN  patle  11/24/24
HAYDEN Taylor/Nestucca River - Foundation REV DATE
ENGINEERS H
STRUCGTURAL | CIVIL JOBNO 24261
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Flood Loads Cont.

Hydrodynamic Loads on 24" long x 8" wide concrete wdll in strong direction

[ASCE 7-22 Chapter 5}

Drag Force on Components due to Hydrodynamic Loads and Debris

Farag = 0.50,CaV°h(b+Cc,5/2) b

Freshwater Pw = 1.94
Cy= 1.6

V= 2.50

h= 6.58

b= 0.67

Cex = 0.70

§= 2.0

Farag = 244

 Ib s2/ft4, mass density of freshwater
coefiicient of drag for structurdl

components
ft/s, design flocd velocity

ft, submergered height of
column/wall above foundation

ft, width of column/wall

perpendicular to direction of flow

debris damming closure ratio

ft, average clear spacing of
columns/walls

Ib, at each corner, applied @ h/2

Drag Force on Lateral Force Resisting System

Faag = 0.50,CqVBd;

Ib

(ASCE 7-22 § 5.4.3)
(ASCE 7-22-S2 EQ. 5.4-4)

(ASCE 7-22-52 Table 5.4-1)

(ASCE 7-22-82 Table 5.3-1)

(ASCE 7-22-$2 EQ. 5.4-5)

Pw = 1.94 Ib s2/ft4, mass density of freshwater
C.= | 95 coefficient of drag for rectilinear (ASCE 7.29.52 Table 5 4-2)
d ) buildings and structures )
V= 2.50 ft/s, design flood velocity
B = 0.67 ft, overall building width BFE will not gto up to the walls
i ) perpendicular to flow direction of the home, so B = width
di= 55 ft, design still water flood depth concrete pier
Fdl‘Clg = 28 |b
Total Drag per Column/wall
Faragror = 272 Ib, at each corner, applied @ h/2
BY KMN  DATE 11/22/24
HAYDEN ) .
ENGINEERS Tavior/Nestucca River - Foundation REV DATE
STRUCTURAL | CIVIL JOB NO 242861
{503) 968-9994 Hayden-Engineers.conr SHEET 2() OF 170




Flood Loads Conf. {ASCE 7-22 Chapfer 5}

Hydrodynamic Loads on 24" long x_8" wide concrete wall in weak direction
(ASCE 7-22 § 5.4.3)

River flow perpendicular fo wall in weak direction = No drag force due fo
' hydrodynamic loads and debris

Drag Force on Lateral Force Resisting System

Faeg = 0.50,CqV?Bd; b (ASCE 7-22-82 EQ. 5.4-5)

Pw = 1.94 Ib s2/it4, mass density of freshwater
.= 195 coefficient of drag for rectilinear [ASCE 7-22-52 Table 5.4-2)
d ’ buildings and structures )
V= 2.50 ft/s, design flood velocity
B =Q s ft, overall building width BFE will not go up to the walls
: - = perpendicular to flow direction of the home, so B = length
o= 5.5 ft, design still water flood depth concrete pier
Farag = 83 Ib, at each corner, applied @ h/2
BY KMN  DATE 11/22/24
HAYDEN ) .
ENGINEERS Taylor/Nestucca River - Foundation REV DATE
STAUCTURAL | GIVIL JOB NG 242481
{503} 968-9994 Hayden-Engineers.com SHEET 21 OF 170




Flood Loads Cont.

Hydrodynamic Loads on HSS8x8

Drag Force on Components due to Hydrodynamic Loads and Deboris

Faag= 0.504CaVZh(b+Ccys/2) b

Freshwater Pw= 1.94 Ib s2/ft4, mass density of freshwater
C.= 5 coefficient of drag for structural
d ' components
V= 2.50 ft/s, design flood velocity
_ ft, submergered height of
h= 6.58 .
column/wall above foundation
b = 067 ft, width of column/wall

perpendicular to direction of flow
Cey = 0.70 debris damming closure ratio

ft, average clear spacing of

§= 9.0
columns/walls

Farag = 304 lb, at each corner, applied @ h/2

Drag Force on Lateral Force Resisting System

Firag = 0.5prdV28df o}

i}

Pw
Cd = 1.25

1.94 Ib s2/ft4, mass density of freshwater

coefiicient of drag for rectilinear
buildings and structures

V= 2.50 ft/s, design flood velocity
ft, overall building width

B= 0.67 perpendicular 1o flow direction
di= 5.5 ft, design still water flood depth
deg = 28 Ib

Total Drag per Column/Wall

Faragror = 332 Ib, at each comer, applied @ h/2

{ASCE 7-22 Chapter 5)

(ASCE 7-22 § 5.4.3)

(ASCE 7-22-32 EQ. 5.4-4)

{ASCE 7-22-32 Table 5.4-1)

(ASCE 7-22-82 Table 5.3-1)

{ASCE 7-22-S2 EQ. 5.4-5)

(ASCE 7-22-52 Table 5.4-2)

BFE will not go up to the walls
of the home, 50 B = widith of

HSS column

ENGINEERS Taylor/Nestucca River - Foundation

I HAYDEN

STRUCTURAL | CIVIL

{503) 968-9994 Hayden-Engineers.corr

BY KMN paTeE 11/22/24

REV DATE
JOBNO 24261

SHEET :):.)l OF ] ZQ



Flood Loads Cont, {ASCE 7-22 Chapter 5)

Debiris Impact Load - (ASCE 7-22 § 5.4.5)
AWVC,C,CprCiR i i
F, = vobplpRuax b, impact force applied at (ASCE 7-22 EQ. C5.4-3)
2gAt df .
W= 1000 Ib, debris weight [1000ib typical)
V= 2.50 ft/s. design flood velocity
G = 1 importance coefficient (ASCE 7-22 Table C5.4-1}
Co= 0.8 orientation coefficient {0.8 typical)
Co= . depth coefficient (ASCE 7-22 Table C5.4-2, Fig.
_ C5.4-1)
_ ' _ (ASCE 7-22 Table C5.4-3, Fig.
Cg=. 1 blockage coefficient C5.4-2)
Riax =! 0.6 maximum response ratio for (ASCE 7-22 Table C5.4-4)
L impulsive load
Q= 32.2 ft/s2, acceleration due fo gravity
At = 0.03 s, impact duration {0.03s typical)
F = 1951 Ib, impact force applied at d;

BY KMN  Dpate 11/22/24
HAYDEN T Nest Ri F dati REV DATE
ENGINEERS avior/Nesiucca River - Foundation A
STRUCTURAL | CIVIL JOB NO 24241
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Flood Loads Cont. (ASCE 7-22 Chapter 5)

Scour {ASCE 7-22-52 § 5.3.8)

At Vertical Piles and Columns

S = 2D ft, scour depth below eroded grade [ASCE 7-22-S2 EQ. 5.3-13)
D= 2 ft, pile or column diameter
S = 4.00 f1, scour depth below eroded grade
6.00 ft, scour elevation below eroded grade
. BY KMN  pate 11/18/24

HAYDEN PR o
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Overall Fooling Loads

Grids Down Up
@ 2; 13928 3294 :E gﬁgg; siesmic in A direction governs
Ol 8798 | 5829 oD micin 12 direct
8D o [ASD] siesmic in irection governs
CF Down Up
1 o (ASD)]. . . -
@ 23400 siesmic in A direction governs
2 lb [ASD)
@ 3 14085 o7 I (ASD) siesmic in 12 direction governs
) b (ASD) ! g
D (ftg pier +spoft ftg) 11112 Ib
D (ftg pier +spot ftg) 6667.2 Ib {ASD) > Up load of any footing
Therefore, no net uplift on footings
YDEN BY KMN  DATE 4/5/25
I !!\IAGI NEERS Taylor/Nestucca River - Foundation REV DATE
STAUCTURAL | CIVIL JOBNO 24248
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SPOT FTG

HSS COLUMN i \

%
@mm a | l

]
S—’

200" |

— anind

1
24" @ FTG PIER — j 16'0" ] CONCRETE

() ¥
Q(\) : 200" @

9'g" X-BRACE
(3) SIDES
HSS COLUMN —
CONCRETE
9'5" WALL PIER
e : J - 24" G FTG PIER
" U - b SS— SPOTFTG
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Gravity Loads to Posts/Footings

= 15 pst, roof
D= 15 pst, floor / deck
l= 40 psf, floor
L= 60 psf, deck
= 25 psi, roof
S = io0  psf. deck
Atrib (sf)
CF-1 roct floor deck HSS
112 80 e | &2
D 1680 1200 960 3840
L 3200 3840 7040
S 2800 440 3440
ASD D+ 0.75(L+S8) 11700 |{lb
Atrib (sf) Aitrib {sf)
CF-2 roof floor deck HSS 1 roof floor | deck | HSS 2
112 20 32 112 80 48
D 1680 1200 480 3340 1680 1200 [ 720 3400
L 3200 1920 5120 3200 | 2880 | 6080
S 2800 320 3120 2800 480 3280
ASD D + 0.75{L+8§) 9540 |lb D + 0.75{L+§} 10620 (b
Afrib {sf) Atrilo (sf)
CF-3 roof floor HSS | roof floor | HSS2
112 80 92 80
D 1680 1200 2280 1380 1200 | 2580
L. 3200 3200 3200 | 3200
S 2800 2800 2300 2300
ASD D + 0.75(L+5) 7380 |Ib D + 0.75{L+5) 8705 |lb
. Atrib {sf) HSS
CF-4 roof floor 189
92 80
D 1380 1200 2580
L 3200 3200
$ 2300 2300
ASD D + 0.75{L+S) 4705 |{Ib
BY KMN  DATE
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Gravity Loads to Posts/Footings

15 psf, roof

15 psf, floor / deck
40  pst, floor

&0  psi, deck

25 pst, roof
10 psf, deck

Atrib (sf)
roof floor deck
182 80 62
2730 1200 230 4860
3200 3720 6920
4550 620 5170
D+ 0.75(L+S) 13927.5 [ PmaxusediorF1IG |

Atrib (sf)
roof floor
154 80
2310 1200
3200

3850
D+ 0.75(L+S)

HAYDEN BY KMN  oate 414125
I ENGINEERS Tqylor/NesTucca River - Foundation REV DATE
STRUCTURAL | GIVIL JOBNO 24261
SHEET oFR9 170

{503) 966-9994 Hayden-Engineers.com



Part 1:
Loads to HSS and
Concrete Wall Piers
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LoadS on WIS + (onvetrC Nalls

Pmax

D =4860Ib
L=6920Ib
S=51701b

with 4" eccentricity
- GL beam hangs
HSY  Coluwmawn r off side of HSS in  LINE A (unfactored)

N P NN ¢ AB direction Cmax = 5277 Ib (seismic)
: LINE 12 (unfactored)
$Pro ype Cmax = 2118 Ib (wind)
5 &1 )

T w —_— FIW\ oL 04
E—> 45 - — : !' “
| A 7 Forogior 35n> S0
i % et e ]
‘ W = 2019 Ib (asd) 3365 Ib (unfactored)
Stiswic | Wi + (floor V12 direction)
- Floode -+ W=483Ib (asd) 805 Ib (unfactored)
B . AG00 W ,  (floor VA direction) |
7{Adyysrech i  Fimpacs = 1901 1o
- conservative loading ; +UV\¥0\(/t0?ftci) : :‘ :
| . Forwj'mf{’ 5% \p
| . AUSL HdH B xbBxa
| Rear_:tions |
AB direction 12 direction
Vmax Vmax
@ bottom @ top @ bottom @ top
D=1721b D=1721b D=431b D=431h
L=2451b L=2451b L=611Ib L=61Ib
S=1831b S=1831b S=461b S=461b
W=4771b W=3281b wW=17011b W=1664Ib
E=51261b E=4774lb E=49861b E=49141b
F=10281b F=12551b F=10281b F=12551b
p OMAW e M 19174
HAYDEN ) 00/ Neroo. ey e on
STRUCTURAL | CIVIL J \—UUU\(L(A“GV\ JOBNG /LAT/A‘-Q\
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Pmax LINE B (unfactored)
D = 4860 Ib Cmax = 2661 Ib (seismic)
L = 6920 Ib LINE 12 (unfactored)
S=51701b Cmax = 2118 Ib (wind)
with 12"
Concvet+e W oM - Davon eccentricity -

s

M e

peack loadh~ D71y

GL beam

e “/‘"“M/
hangs off side
4 of pier
8\l
{
& F\ e PC\ [ o
3 A1 U\J
A5 } ]
5" | )
ot TS F dwaqor
| l 4 ?1 afﬁ'{;‘ ’
j yrr ; Lj 7
U';a 74" widg ’;%ﬁm’(\ﬂ\u{ _ ) fﬁ%m\ _ W\Y\d. 4
Wl wi (8) D VIS Flood
eQ Spacg F <2195 b (asd) 242 [b (asd)
] 3(% b (unfactored) IN=. 404. \o (Unfacored)
. Vg @ Floor
 Fimgew 7 199010
in strong
V direction = Fdrc{i}-ym« = 27219
Reactions ' ‘ '
AB direction
Vmax Mmax
@ bottom @ top @ bottom
D=7741b D=7741b D=24301tlb
L=11021b L=11021b | =3460ftlb
S=823Ib S=823lb g§=2585ftlb
W=6151b W=211lb wW=1773ftIb
E=4241b E=4241b E=1330ftlb
F=13761b F=8471b F=36421b
w UMN L WAB]24
H [« J
STAUGTONAL | CIVIL FOUWd\O\A/\O A JOBNO ZA’L[? !
(503} 968-9994 p  {503) 968-8444 f steer_33 or__170




(omwﬁté N o - ff\lea\lt

g. bp*c Y0
& F\w\?au
é_'__ de’u()"f(}f

Pmax

D =4860Ib
L =6920Ib
S=51701b

$e15 L L thowﬁlooa

H

LINE B {(unfactored)
Cmax = 2661 |b (seismic)
LINE 12 (unfactored)
Cmax = 2118 |b (wind)

strong
s direction 5

u3+¢A
E QQOCH‘O CU'r\ (ene &bwd)

W = %769 \‘og (Unfacioed)
Ny © Fldor

Frpuer = 140110

Fa\fuyro* = 83 1o
T— in weak dlrect[on

NOTE: shear ties not required per ACI 318-19 Table 9.6.3.1

h (beam depth) <= 10"

® . ° .
™ . P .
Reactions
Vmax |

@ bottom | @ top

D=431b D=430b
L=61lb L=611lb
'S=461b 1S=46b
‘W=17011b W=1664 b
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

[Steel Column

Project Fils: 24261 - foundation.ecs

LICH : KW-06014771, Bulld:20.24.12.17 HAYDEN CONSULTING ENGINEERS
DESCRIPTION: HSS Column - Seismic w/ eccentricity

Code References

{c} ENERCALG, LLC 1982-2025

Calculations per AISC 360-16, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

Steel Section Name : HSS8x8x1/4 Overall Column Height 9.420 ft
Analysis Method : Allowable Strangth Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition ;
Fy : Steel Yield 36.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 8.420 ft, K = 1.0
E : Elastic Bending Modulus ~ 29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 9.420 f1, K = 1.0
Applied Loads Service loads entered. Load Faclors will be applied for caleulations.

Column self weight included : 242.960 Ibs * Dead Load Factor
AXIAL LOADS ...

Axial Load at 9.420 i, Xecc =-4.0in, Yecc =-1.0in, D=4.860, L=6.920, 5§ =5170, E=5277 k

BENDING LOADS . ..
Lat. Point Load at 4.720 ft creating Mx-x, E=9.90 k
Lat. Point Load at 4.720 ft creating My-y, E=9.90 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.98617 : 1 Maximum Load Reactions ..
Load Combination +D+0.70E Top along X-X 4774 k
Location of max.above base 4.742 ft Bottom along X-X 5126 k
At maximum location values are . . . Top along Y-Y 4914 k
Pa : Axial 8.797 k Bottom along Y-Y 4986 k
Pn / Omega : Allowabl 143.022 k . .
Ma-x : Applied 18.604 k-fi Maximum Load Deflectlo?s e
Mn-x / Omega : Allowable 26.826 K-t Along Y=Y .0.14.188 in at 4.7421t above hase
: for load cambination :E Only
Ma-y : Applied 17.680 k-ft
Mn-y { Omega : Allowable 36,826 k-t Along X-X 0.1551in at 4.805ft above base
for load combination | E Only
PASS Maximum Shear Stress Rati 0.08545 : 1
Load Combination +D+0.70E
Location of max.above base 0.0 ft
At maximum location values are . . .
Va : Applied 3.7680 k
Vn/ Cmega : Allowable 44.005 k

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Chy KxLx/Rx KyLy/Ry Stress Ratio Status Location

D Only 0073 PASS 9.42 t 131 128 3589 35.89 0.004 PASS 0.00 f
+D+S 0.149 PASS 942 ft 1.31 1.28 35.89 35.89 0.008 PASS 0.00ft
+D+0.7500L 0.150 PASS 942 fi 131 128 35.89 3589 0.008 PASS 0.00 ft
+D+0.750L+0.7508 0.207 PASS 942 f 131 128 35.89 35.89 0.011 PASS 0.00 ft
+0.60D 0.044 PASS 942 ft 1.31 1.28 35.89 35.89 0.002 PASS 0.00 ft
+D+(.70E 0962 PASS 474 i 1.31 1.28 35.89 35.89 0.085 PASS 0.00ft
+D+0.750L+0.7505+0.525 0.816 PASS 474 1.3 1.28 35.89 35.89 0.072 PASS 0,00t
+0.60D+0.70E 0.944 PASS 4,74 ft 1.3 1.28 35.89 35.89 0.084 PASS 0.00

Maximum Reactions

Note: Only non-zero reactions are listed.

Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Load Combination {@ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
+D+L 12.023 0417 0417 0.104  -0.104
B Only 5.103 0172 -0.172 0.043 -0.043
+D+8 10.273 -(0.355 -0.355 0.089 -0.089
+D+0.750L 10.293 -0.356 -0.356 0.089 -0.089
+D+0.750L+0.7505 14170 0,493  -0.493 0.123 -0.123
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STRUCTURAL | CIVIL

| Steel Column

Project File: 24261 - foundation.ec8

LIC# : KW-08014171, Build:20.24.12.17

Maximum Reactions

HAYDEN CONSULTING ENGINEERS
DESCRIPTION: HSS Column - Seismic w/ eccentricity

(¢} ENERCALC, LLC 1982-2025

Note: Only non-zero reactions are listed.

Axial Reaction X-X Axis Reacfion

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
+D+0.750L+0.5250S 13.007 -0.452 -0.452 0113 -0.113
+0.60D 3.062 -0.103  -0.103 0.026 -0.026
+D+0.70E 8.797 -3.760 3170 3.533 3.397
+D+0.750L+0.7508+0.5250E 16.941 -3.184 2013 2.741 2.457
+0.60D+0.70E 6.756 -3.692 3.238 3.516 3414
L Only 6.920 -0.245 -0.245 0.061 -0.081
S Only 5.170 -0.183 -0.183 0.046 -0.046
E Only 5.277 -5.126 4.774 4.986 4.914
Extreme Reactions
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction Mx- End Moments k-ft My - End Moments
Item Extreme Value (@ Base @ Base @ Top @ Base @ Top @ Base @ Top @ Base @ Top
Axial @ Base Maximum 16.941 -3.184 2013 2.741 2.457 1.391 5.566
" Minimum 3.062 -0.103 -0.103 0.026 -0.026 0.243 0.972
Reaction, X-X Axis Base Maximum 3.062 -0.103  -0.103 0.026 -0.026 0.243 0,972
" Minimum 5.277 -5.126 4774 4,988 4914 0.440 1.759
Reaction, Y-Y Axis Base Maximum 5.277 -5.126 4774 4,988 49014 0.440 1.759
" Minimum 3.062 0103 -0.103 0.026 -0.026 0.243 0.972
Reaction, X-X Axis Top Maximum 5.277 -5.126 4,774 4,986 4914 0.440 1,759
" Minimum 14,170 -0.493 -0.493 0.123  -0.123 1.161 4,642
Reaction, Y-Y Axis Top Maximum 3.062 -0.103  -0.103 0.026 -0.026 0.243 0.972
" Minimum 5.277 -5.126 4774 4,986 4,914 4.440 1.759
Moment, X-X Axis Base Maximum 12.023 -0.417 0.104 -0.104 (.982 3.927
" Minimum 12.023 -0.417 0.104  -0.104 0.982 3.927
Moment, Y-Y Axis Base Maximum 12,023 Q417 0417 0.104 -0.104 3.927 0.982
" Minimum 12,023 Q417 0417 0.104  -0.104 3.927 0.982
Moment, X-X Axis Top Maximum 16.941 -3.184 2.013 2.741 2.457 1.391 5.566
" Minimum 3.062 -0.103  -0.103 0.026 -0.026 0.243 0.972
Moment, Y-Y Axis Top Maximum 16.941 3184 2,013 2741 2457 1.3 5.566
" Minirmum 3.062 -0.103  -0.103 0026 -0.026 0.243 0.972
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
D Only 0.0078 in 5.500 ft 0.002 in 5,500 ft
+D+L 0.0190 in 5500 ft 0.005 in 5.500 ft
+D+8 0.0162 in 5.500 ft 0.004 in 5.500 ft
+D+0,750L 0.0162 in 5.500 ft 0.004 in 5.500 ft
+D+0.750L+0.7508 0.0225 in 5.500 ft 0.006 in 5,500 ft
+D+0.7501.+0.52508 0.0208 in 5500 it 0,005 in 5.500 ft
+0.60D 0.0047 in 5500 ft 0.001 in 5.500 ft
+D+0.70E 01182 in 4,805 ft 0.406 in 4742 ft
+D+0.7501.+0.7508+0.5250E 0.1034 in 4,868 ft 0.084 in 4,805 fi
+0.60D0+0.70E 31131 in 4,805 ft 0.105 in 4742 ft
L Only 2.0112 in 5500 ft 0.003 in 5,500 ft
S Only 0.0083 in 5.5Q0 ft 0.002 in 5.500 ft
E Only 0.1551 in 4.805 ft 0.149 in 4.742
Steel Section Properties : HSS8x8x1/4
Steel Section Properties : HSS8x8x1/4
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-Steel Column Project File: 24261 - foundation.ec6
LICH T RW-08014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS {c) ENERGALC, LLC 19823025
DESCRIPTION: HSS Column - Seismic w/ eccentricity

Depth = 8.000 in | %x = 70.70 inM J = 111.000 in*4
Design Thick = 0.233 in S xx = 17.70 in*3
Width = 8.000 in R xx = 3150 in
Wall Thick = 0.250 in x = 20.500 in*3
Area = 7.100 in"2 [ yy = 70.700 in*4 c = 28.100 in*3
Weight = 25,792 plf Svyy = 17.700 in*3
Ryy = 3.150 in
Yeg = 0.000 in
Sketches
+Y
: Sl ez 2330k
o A 3 '4‘ if‘
g . - (I g | : b
] 2 ¥ LL o 950k M -7
© \.\Load 1 : £ 5 £ E
| - &
8.00in
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HAYDEN
ENGINEERS

STRUCTURAL [ CIVIL

Steel Column Projact File: 24261 - foundation.ec

LIG#E - KW-0B074171, Bulld-20.24 12.17 HAYDEN CONSULTING ENGINEERS {c) ENERGALC, LLC 7082-2025
DESCRIPTION: HSS Column - Wind + Flood both direction

Code References

Calculations per AISC 360-16, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

Steel Section Name : HS58x8x1/4 Overall Galumn Height 9.420 ft

Analysis Method : Allowable Strength Top & Bottom Fixity Top & Bottom Pinned

Steel Stress Grade Brace condition :

Fy: Steel Yield 960 ksi Unbraced Length for buckling ABOUT X-X Axis = 9.420 ft, K = 1.0

E : Elastic Bending Modulus ~ 29,000.0 ks Unbraced Length for buckling ABOUT Y-Y Axis = 8.420 ft, K = 1.0

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

Column self weight included : 242,960 [bs * Dead Load Factor
AXIAL LOADS . ..

Axial Load at 9.420 fi, Xecc = -4.0in, Yecc =-1.0in, D = 4.860, L =6.920, S =5.170, W = 2,118 k
BENDING LOADS . ..

Lat. Point Load at 4,710 ft creating Mx-x, W = 3.365 k

Lat, Point Load at £.50 ft creating Mx-x, H=1.951k

Lat. Point Lead at 3.290 ft creating Mx-x, H = 0,3320 k

Lat. Point Load at 4.710 ft creating My-y, W = 0.8050 k

Lat. Point Load at 5.50 ft creating My-y, H=1.951 k

Lat. Point Load at 3.280 ft creating My-y, H = 0.3320 k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.3989 : 1 Maximum Load Reactions . .

Load Combination +D+0.750L+0.450W+0.70H Top along X-X 1.255k

Location of max.above base 550 ft Bottom along X-X 1.386 k

At maximum location values are . . . Top along Y-Y 1.851 k
Pa : Axial 11.246 k Bottom along Y-Y 1.783 k
Pn / Omega : Allowabls 143.022 k . )
Ma-x : Applied 6.047 k-ft Maximum Load Deflections ...

. 5 Along Y-Y 0.05482in at 4.805f1 above base
Mn-x / Omelga : Allowable , 36.826 k-t for load combination :4+D+0.60W+0 70H
Ma-y : Applied 6.295 k-ft
Mn-y / Omega : Allowable 36.826 k-ft Along X-X 0.04974in at 5.121ft above base
for load combination :+D+0.750L+0.52508+0.450W+0.70H
PASS Maximum Shear Stress Ratit 0.04206 : 1

Load Combination +0.60D+0,80W+0.70H

Location of max.above base 5.50 ft

At maximum location values are . . .
Va ; Applied 1.851 k
Vn/ Omega : Allowable 44,005 k

Load Combination Results

Maxim Axial + B ing Str Ratios Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx Chy KxLx/Rx KyLy/Ry  Stress Ratio Status Location

D Only 0.073 PASS 9.42 ft 127  1.24 3589 35.89 0.004 PASS 0.00 ft
+D+8 0.149 PASS 0.42 ft 1.27  1.24 3589 35.89 0.008 PASS 0.00 ft
+D+0.750L 0.150 PASS 9.42 ft 127  1.24 3589 35.89 0.008 PASS 0.00 ft
+D+0.750L+0.750S 0.207 PASS 9.42 ft 127  1.24 3589 35.89 0.011 PASS 0.00 ft
+D+0.60W 0.216 PASS 4,74 1t 127  1.24 3580 35.89 0.024 PASS 0.00 ft
+D+0.750L+0.450W 0.221 PASS 4.74 it 127  1.24 3580 35.89 0.019 PASS 0.00 fi
+0.60D+0.60W 0.198 PASS 4,74t 127  1.24 3580  35.89 0.024 PASS 0.00 fi
+0.60D 0.044 PASS 9.42 ft 127  1.24 3580 35.89 0.002 PASS 0.00 ft
+D+0.60W+0.70H 0.383 PASS 4741t 127  1.24 3580 35.89 0.042 PASS 550 ft
+0.60D+0.60W+0.70H 0.365 PASS 474 ft 127  1.24 3589 35.89 0.042 PASS 550 ft
+D+0.750L+0.450W+0.701 0.399 PASS 5.50 ft 127  1.24 3589 35.89 0.036 PASS 0.00 ft

38 170



HAYDEN
ENGINEERS

STRUGTURAL [ CIVIL

| Steel Column

Project Fite: 24281 - foundatior.ec6

LIC# : KW-06014171, Build:20.24.12.17

Maximum Reactions

HAYDEN. E:ONSULTING ENGINEERS
DESCRIPTION: HSS Column - Wind + Flood both direction

(c) ENERCALC, LLC 1982-2025

Note: Only non-zero reactions are listed.

Axial Reaction X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Maoments

Load Combination @ Base @Base @ Top @ Base @ Top @ Base @ Top @ Base @ Top
+D+L 12.023 -0417  -0.417 0.104 -0.104
D Only 5.103 0172 -0.172 0.043 -0.043
+D+8 10.273 -0.355  -0.355 0.089 -0.089
+D+0,750L 10.293 -0.366 -0.358 0.080 -0.089
+D+0,750L+0.7505 14.170 -0.493  -0.493 0.123 -0.123
+D+0.60W 6.374 -0.458 0.025 1.064 0985
+D+0.60W+0.70H 6.374 -1.178 0.903 1.783 1.834
+D+0.750L+0.450W+0.70H 11.246 -1.290 0.670 1.574 1.538
+D+0.750L+0.52505+0.450W+0.70H 13.960 -1.386 0.574 1.598 1.514
+0.60D+0.60W+0.70H 4.333 -1.109  0.972 1.766 1.851
+D+0.750L+0.450W 11.246 -0.570  -0.208 0.854 0.660
+0+0.750L+0.7505+0.450W 15.124 -0.708 -0.345 0.889 0.625
+0.60D+0.60W 4.333 -0.390 0.093 1.047 0972
+0.600 3.062 -0.103 -0.103 0.026 -0.026
L Only 6.920 -0.245 -0.245 0.061 -0.061
S Only 5170 -0.183  -0.183 0.046 -0.046
W Only 2118 -0.477 0.328 1.701 1.664
H Cnly -1.028 1.255 1.028 1.255

Extreme Reactions

Axial Reaction

X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

ltem Extreme Value @ Base @ Base @ Top @ Base @ Top @ Base @ Top @Base @ Top
Axial @ Base Maximum 15.124 -0.708 -0.345 0.889 0625 1.240 4.960
" Minimum -1.028 1.255 1.028 1.255
Reaction, X-X Axis Base Maximum 3.062 -0.103 -0.103 0.026 -0.026 0.243 0.972
" Minimum 13.960 -1.386 0574 1.508 1.514 1.143 14,572
Reaction, Y-Y Axis Base Maximum 6.374 -1.178 0.903 1.783 1.834 0.511 2.044
" Minimum 3.062 -0.103 -0.103 0.026 -0.028 0.243 4.972
Reaction, X-X Axis Top Maximum -1.028 1.255 1.028 1.255
" Minimum 14170 0493 0493 0123 -0.123 1.161 4,642
Reaction, Y-Y Axis Top Maximum 3.062 -0.103  -0.103 0.026 -0.026 0.243 0.972
" Minimum -1.028 1.265 1.028 1.255
Moment, X-X Axis Base Maximum 12.023 -0.417 0.104 -0.104 0.982 3.927
" Minimum 12.023 -0.417 0104  -0.104 .982 3.927
Moment, Y-Y Axis Base Maximum 12.023 0417 -0417 0104  -0.104 3.927 0.982
" Minirmum 12.023 0417  -0417 2104 -0.104 3.927 0.982
Moment, X-X Axis Top Maximum 15.124 -0.708 -0.345 (.889 0.625 1.240 4.960
" Minimum -1.028 1.255 1.028 1.255
Moment, Y-Y Axis Top Maximum 15.124 0708 -0.345 0.889 0.625 1.240 4.060
" Minimum -1.028 1.255 1.028 1.255
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
D Only 0.0078 in 5.500 f 0.002 in 5.500 it
+D+L 0.0190 in 5.500 i 0.005 in 5.500 it
+D+8 0.0162 in 5.500 i 0.004 in 5500 ft
+D+0.750L 0.0162 in 5.500 ft 0.004 in 5.500 ft
+D+0.750L+0.7508 (¢.0225 in 5.500 ft 0.006 in 5.500 ft
+D+0.80W (¢.0169 in 5421 #t 0.032 in 4.805 ft
+D+0.60W+0.70H 0.0394 in 4.994 ft 0.055 in 4.805 ft
+D+0.750L+0.450W+0.70H 0.0454 in 5.068 t 0.049 in 4.868 ft
+D+0.750L+0.52508+0.450W+0.70H 0.0497 in 5121 # 0.050 in 4,868 ft
+0.60D+0.60W+0.70H 0.0363 in 4.931 it 0.054 in 4.805 ft
+D+0.750L+0.450W 0.0230 in 5.247 it 0.027 in 4.805 ft
+0+0.750L+0.7505+0.450W 0.0292 in 5311 it 0.028 in 4.868 't
+0.60D+0.60W 0.0138 in 5.058 ft 0.032 in 4.742 ft
+0.60D 0.0047 in 5.500 ft 0.001 in 5.500 ft
L Only 0.0112 in 5.500 ft 0.003 in 5.500 ft
S Only 0.0083 in 5.500 ft 0.002 in 5.500 ft
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STRUCTURAL | CIVIL

| Steel Column

Project File: 24261 - foundation.ecB

LIGE : KW-06014171, Build:20. 24.12.17
DESCRIPTION: HSS Column - Wind + Flood both direction

Maximum Deflections for Load Combinations

~HAYDEN CONSULTING ENGINEERS

{c} ENERCALC, LLC 1982-2025

Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
W Qnly 0.0153 in 4.868 ft 0.051 in 4,742 ft
H Only 0.0321 in 4931 ft 0.032 in 4931 ft
Steel Section Properties : HSS38x8x1/4
Depth = 8.000 in I xx = 70.70 in*4 J = 111.000 in*4
Design Thick = 0.233 in S xx = 17.70 in3
Width = 8.000 in R xx = 3.150 in
Wall Thick = 0.250 in Zx = 20.500 in*3
Area = 7.100 inA2 I yy = 70.700 in*4 C = 28,100 in*3
Weight = 25.792 plf Syy = 17.700 in*3
Ryy = 3.150 in
Yecg = 0.000 in
Sketches
+Y
R T e
| 19068
g L 19.068K
| - R
S +X 195 § tssh | §:
L N o I am ‘:’, LRI TI
[s0] B 4 N
033k, * ok '
8.00in
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Steel Column Project File: 24261 - foundation.ec8

LiCH : KW-06014171, Bulld:20.24.12.17 AAYDEN CONSULTING ENGINEERS [0y ENERCALT, LLC 1982-2025
DESCRIPTION: HSS Column - Wind + Flood 12 direction

Code References

Calculations per AISC 360-16, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

Steel Section Name ;: HSS8x8x1/4 Overall Column Height 9.420 ft
Analysis Methaod : Allowable Strength Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition :
Fy: SteE_l Yield ' 26.0 ka Unbraced Length for buckling ABOUT X-X Axis = 8.420 ft, K = 1.0
E : Elastic Bending Modulus  29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 9.420 ft, K = 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 242.960 lbs * Dead Load Factor
AXIAL LOADS . ..

Axial Load at 9.420 ft, Xecc = -4.0in, Yecc=-1.0in, D =4.860, L= 6.920, S =5.170, W= 2118 k
BENDING LOADS . ..

Lat. Point Load at 4.710 ft creating Mx-x, W = 3.365 k

Lat. Paint Load at 5.50 ft creating Mx-x, H= 1951 k

Lat. Point Load at 3.290 ft creating Mx-x, H = 0.3320 k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.2861 : 1 Maximum Load Reactions . .

Load Combination +D+0.7501.+0.450W+0.70H Top along X-X 0.5266 k

Location of max.above base 550 ft Bottom along X-X 0.5266 k

At maximum location values are . . . Top along Y-Y 1.851 k
Pa : Axial 11246 k- Bottom along Y-Y 1.783 k
Pn { Omega : Allowablt 143.022 k . .
Ma-x : Applied 6.947 kit Maximum Load Deflections. .. )

. . Along Y-Y 0.05482in at 4.805ft above base
Mn-x / Ome.ga : Allowable 36.826 k-t or load combination : +D+0.60W+0.70H
Ma-y : Applied 2,142 k-t
Mn-y / Omega : Allowable 36.826 k-ft Along X-X 0.0240in at 5.50ft above base
for load combination : +D+0.750L+0.7505+0.450W
PASS Maximum Shear Stress Ratit 0.04206 : 1

l.oad Cambination +0.60D+0.60W+0.70H

l.ocation of max.above base 550 ft

AL maximum location values are . . .
Va : Applied 1.851 k
Vn / Cmega : Allowable 44005 k

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Status  Location Cbx Cby KxLx/Rx KyLy/Ry  Stress Ratio Status Location
D Cnly 0.073 PASS 942 ft 127 1.66 3589 35.89 0.004 PASS 0.00 ft
+D+8 0.149 PASS 9.42 ft 127 1.68 3582 3589 0.008 PASS 0.00ft
+D+0.750L. 0.150 PASS 9.42 ft 127 1.66 3589 35.89 0.008 PASS 0.00ft
+D+0.7501.+0.7508 0.207 PASS 9.42 ft 127 1.66 3589 35.89 0.011 PASS 0.00 ft
+D+0.60W 0.185 PASS 474 ft 1.27 1.66 3589 35.89 0.024 PASS 0.00 ft
+D+0,750L+0.450W 0.198 PASS 474 ft 127 1.86 35893 35.89 0.019 PASS 0.00 ft
+0.60D+0.60W 0.167 PASS 474 # 127 1.68 3589 3589 0.024 PASS 0.00 ft
+0.60D 0.044 PASS 9.42 f 127 1.66 3589 3589 0.002 PASS 0.00 ft
+D+0.60W+0.70H 0.269 PASS 474 f 127 1.66 3589 35.89 0.042 PASS 5.50 ft
+0.60D+0.60W+0.70H 0.251 PASS 474 f 127 1.86 35.89 3588 0.042 PASS 5.50 ft
+D+0.750L+0,450W+0.701 0.286 PASS 550 fi 127 1.86 3589 35.8¢ 0.036 PASS 0.00 ft
Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction  Mx- End Moments k-ft My - End Moments
L.oad Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @Base @ Top
+D+L 12.023 0417 0417 0.104 -0.104
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STRUCGTURAL | CIVIL

] Steel Column

LICH  KW-0B074 171, BUIId:20.24.12.17
DESCRIPTION: HSS Column - Wind + Flood 12 direction

Maximum Reactions

HAYDEN CONSULTING ENGINEERS

Project File: 24261 - foundation.ect
{c) ENERCALC, LLC 1982-2025

Note: Only non-zero reactions are listed,

Axial Reaction X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
D Only 5.103 -0.172 0172 0.043 -0.043
+D+5 10.273 -0.355 -0.355 0.080 -0.089
+D+0.750L 10.293 -0.356  -0.356 0.080 -0.089
+D+0.750L+0.750S 14.170 0493 -0.493 0123 -0.128
+D+0.60W 6.374 0217 -0.217 1.064  0.955
+D+0.60W+0.70H 6.374 0217 -0.217 1.783  1.834
+D+0.750L+0.450W+0.70H 11.248 -0.389 -0.389 1574  1.538
+D-+0,750L+0.52508+0.450W+0,70H 13.960 -0.485 -0.485 1.588 1.514
+0.60D+0.60W+0.70H 4,333 -0.148 -0.148 1.766 1.851
+D+0.750L+0.450W 11.248 -0.388  -0.389 0.854  0.660
+D+0,750L+0.750S+0.450W 15.124 -0.527 -0.527 0.889 0.6825
+0.60D-+0,60W 4.333 -0.148  -0.148 1.047 0972
+0.60D 3.062 -0.103  -0.103 0.026 -0.026
L Only 6.920 -0.245  -0.245 0.061 -0.061
S Only 5.170 -0.183  -0.183 0.046 -0.046
W Only 2.118 -0.075 -0.075 1.701 1.664
H Only 1.028 1.255

Extreme Reactions

Auxial Reaction

X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

ltem Extreme Value @ Base @ Base (@ Top @ Base @ Top @ Base @ Top @ Base @ Top
Axial @ Base Maximum 15.124 -0.527  -0.527 0.889 0.625 1.240 4,960
" Minimum 1.028 1.255
Reaction, X-X Axis Base Maximum 1.028 1.255
" Minimum 15.124 -0.527 0527 0.889 0.625 1.240 4,960
Reaction, Y-Y Axis Base Maximum 6.374 0.217 0217 1.783 1.834 0.511 2.044
" Minimum 3.062 -0.103  -0.103 0.026 -0.026 0.243 0.972
Reaction, X-X Axis Top Maximum 1.028 1.255
" Minimum 15.124 -0.527 -0.527 0.889 0.625 1.240 4.950
Reaction, Y-Y Axis Top Maximum 1.028 1.255
" Minimum 1.028 1.255
Maoment, X-X Axis Base Maximum 12.023 -0.417 0104 0104 0.982 3,927
" Minimum 12.023 -0.417 0104 0104 0.982 3.927
Moment, Y-Y Axis Base Maximum 12.023 -0417  -0.417 0104 -0.104 3.927 0.982
- Minimum 12.023 0417 0417 0104 0104 3.927 0.982
Moment, X-X Axis Top Maximum 15.124 -0.527  -0.527 0.889 0.625 1.240 4.960
! Minimum 1.028 1.255
Moment, Y-Y Axis Top Maximum 15.124 -0.527 -0.527 0.889 0.625 1.240 4.960
" Minimum 1.028 1.255
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir  Distance Max. Deflection in ¥ dir  Distance
D Only 0.0078 in 5.500 ft 0.002 in 5.500 ft
+D+L 0.0190 in 5.500 ft 0.005 in 5.500 ft
+D+8 0.0162 in 5.500 ft 0.004 in 5.500 ft
+D+0.750L 0.0162 in 5.500 ft 0.004 in 5.500 ft
+D+0.750L+0.7508 0.0225 in 5.500 ft 0.008 in 5500 ft
+0+0.60W 0.0099 in 5.500 ft 0.032 in 4.805 #
+D+3.60W+0.70H 0.0099 in 5.500 ft 0.055 in 4.805 #t
+D+0.750L+0.450W+0.70H 0.0177 in 5.500 ft 0.042 in 4.868 it
+D+(.750L+0.52508+0.450W+0.70H 0.0221 in 5.500 ft 0.050 in 4.868 it
+0.60D+0.60W+0.70H 0.0068 in 5.500 ft 0.054 in 4.805 ft
+D+0.750L+0.450W 0.0177 in 5.500 ft 0.027 in 4.805 ft
+D+0.750L+0.7505+0.450W 0.0240 in 5.500 ft 0.028 in 4.868 ft
+0.60D+0.60W 0.0068 in 5.500 ft 0.032 in 4.742 ft
+0.60D ' 0.0047 in 5.500 ft 0.001 in 5.500 ft
L Only 0.0112 in 5.500 ft 0.003 in 5.500 ft
S Cnly 0.0083 in 5.500 ft 0.002 in 5.500 ft
W Only 0.0034 in 5.500 ft 0.051 in 4.742 ft
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STRUGCTURAL !

CivIL

[ Steel Column

Project File: 24261 - foundation.ect

.LIC# 1 KW-06014171, Build:20.24.12.17

HAYDEN CONSULTING ENGINEERS
DESCRIPTION: HSS Column - Wind + Flood 12 direction

Maximum Deflections for Load Combinations

(¢} ENERCALC, LLC 1982-2025

Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
M Only 0.0000 in 0.000 ft 0.032 in 4.931 it
Steel Section Properties : HSS8x8x1/4
Depth = 8.000 in | xx = 70.70 in*4 J = 111.000 in*4
Design Thick = 3.233 in S xx = 17.70 in*3
Width = 8.000 in Rxx = 3.150 in
Wall Thick = 0.250 in Zx = 20.500 in*3
Area = 7.100 in*2 1yy = 70.700 in*4 c = 28.100 in"3
Weight = 25.792 pif Syy = 17.700 in*3
Ryy = 3.150 in
Yeg = 0.000 in
Sketches
18.068K
+Y
§ s 12.068k
c % l
6 £ : +X 1Ak ) |
< \ i i LR é‘ §
© L Load 1 z s i
: s 2 ? "
8.00in
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‘Steel Column Project File: 24261 - foundation.ec6

LICH : KW-05014171, Bullc:20.24.12.17 HAYDEN CONSULTING ENGINEERS {6) ENERCALC, LG 1982-2025
DESCRIPTION: HSS Column - Wind + Flood AB direction

Code References

Calculations per AISC 360-16, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

Steel Section Name : H5S8x8x1/4 Overall Column Height 0420 ft

Analysis Methed : Allowable Strength Top & Bottom Fixity Top & Bottom Pinned

Steel Stress Grade Brace condition :

Fy: Stee‘l Yield . 36.0 ks!' Unbraced Length for buckling ABOUT X-X Axis = 9.420 ft, K= 1.0

E : Elastic Bending Modulus - 29,000.0 ksl Unbraced Length for buckling ABOUT Y-Y Axis = 9.420 ft, K = 1,0

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

Column self weight included : 242.960 Ibs * Dead Load Factor
AXIAL LOADS . ..

Axial Load at 9.420 ft, Xecc = 4.0 in, Yece =-1.01in, D=4.860, L =6.920,8=5.170, W=2.118 k
BENDING LOADS . ..

Lat. Point Load at 4.710 ft creating My-y, W = 0.8050 k

Lat. Point Load at 5.50 ft creating My-y, H = 1.951 k

Lat. Point Load at 3.290 ft creating My-y, H=0.3320 k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.2248 : 1 Maximum Load Reactions . .

Load Combination +D+0.750L+0.450W+0.70H Top along X-X 1.255k

Location of max.above base 5.50 ft Bottom along X-X 1.386 k

At maximum lecation values are . . . Top along Y-Y 0.1316 k
Pa : Axial 11.2486 k Bottom along Y-Y 01316k
Pn/ Omega : Allowable 143.022 k . .
Ma-x : Applied 0.5354 k-ft Maximum Load Deflections . ..

Along Y-Y 0.006001 in at 5.50ft above base
Mn-x / Omega : Allowable 36.826 k-t -
for load combination : +D+0.750L+0.7503+0.450W
Ma-y : Applied 6,295 k-ft
Mn-y / Omega : Allowable 36.826 k-ft Along X-X 0.04974 in at 5.121ft above base
for foad combination : +D+0.750L+0.52505+0.450W-+0,70H
PASS Maximum Shear Stress Rati 0.02932 : 1

l.oad Combination +D+0.750L+0.450W+0.70H

l.ocation of max.above hase 0.0 ft

At maximum location values are . . .
Va : Applied 1.290 k
Vn { Omega : Allowable 44.005 k

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Status  Location Cbx  Chy KxL¢/Rx KyLy/Ry  Stress Ratio Status Location
D Only 0.073 PASS 942 ft 166 1.24 3589 3589 0.004 PASS 0001
+D+8 0.148 PASS 942t 166 1.24 3589 35.89 0.008 PASS = Q.00ft
+D+0.750L 0.150 PASS 942 ft 166 1.24 3589 35.89 0.008 PASS 0.00 f
+D+0.7501+0.7505 0.207 PASS 942 ft 166 1.24 3589 3589 0.011 PASS 0.00 fi
+D+0.60W 0.092 PASS 942 1t 166 1.24 35.89 3589 0.010 PASS 0.00 ft
+D+0.750L+0.450W 0.164 PASS 9.42 ft 1.66 1.24 3589 3589 0.013 PASS 0.00 4t
+0.60D+0.60W 0.070 PASS 4.74 ft 166 1.24 3589 35.89 0009 PASS 0.00 &
+0.60D 0.044 PASS 942t 1.66 1.24 3589 35.89 0.002 PASS 0.00 ft
+D+0.60W+0.70H 0.182 PASS 550 ft 166 124 3589 35.89 0.027 PASS 0.00ft
+0.60D+0.60W+0.70H 0162 PASS 5.50 ft 166 1.24 3589 3589 0.025 PASS 0.00ft
+D+0,750L+0.450W+0,70I 0.225 PASS 5.501t 166 1.24 3589 35.89 0.029 PASS 0.00 ft
Maximum Reactions Nate: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k Y-Y Axis Reaction  Mx - End Moments k-ft My - End Moments
Load Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Tap
+D+L 12.023 0417 0417 0.104 -0.104
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[ Steel Column

Project File: 24261 - foundation.ec6

LIC# : KW-08014171, Build:20.24.12.17

Maximum Reactions

HAYDEN CONSULTING ENGINEERS
DESCRIPTION: HSS Column - Wind + Flood AB direction

(] ENERCALT, LLC 19822025

Note: Only non-zero reactions are listed.

Axial Reaction

X-X Axis Reaction

Kk Y-Y Axis Reaction

Mx - End Moments k-ft My - End Momentis

Load Combination @ Base @ Base @ Top @ Base @ Top @Base @ Top @ Base @ Top
D Only 5.103 0172 -0.172 0.043 -0.043
+0+48 10.273 -0.355 -0.355 0.088 -0.089
+D+0.750L 10.293 -0.366 -0.356 0.089 -0.082
+D+0.750L+0.750S 14.170 -0.493 -0.493 0123 -0.123
+D+0.60W 6.374 -0.458 0.025 0.054 -0.054
+D+0.60W+0.70H 6.374 -1.178 $.903 0.054 -0.054
+D+0.750L+0.450W+0.70H 11.246 -1.290 0.670 0.097 -0.097
+D+0.750L+0.52505+0.450W+0.70H 13.960 -1.386 0.574 0121 0121
+0.60D+0.60W+0.70H 4333 -1.109 0.972 0.037 0.037
+D+0.750L+0.450W 11.246 -0.570¢ -0.208 0.097 -0.097
+D+0.750L+0.7505+0.450W 15.124 -0.708  -0.345 0132 -0132
+0.60D+0.60W 4,333 -0.390 0.093 0.037 -0.037
+0.60D 3.062 -0.403  -0.403 0.026 -0.026
L Only 8.920 -0.245 -0.245 0.081 -0.061
S Only 5.170 -0.183 -0.183 0.046 -0.046
W Only 2118 -0477  0.328 0.019 -0.019
H Only -1.028  1.255

Extreme Reactions

Axial Reaclion

X-X Axis Reaclion

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Item Extreme Value (@ Base @ Base @ Top @ Base @ Top @ Base @ Top @ Base @ Top
Axial @ Base Maximum 15.124 -0.708 -0.345 0.132 -0.132 1.240 4.960
" Minimum -1.028 1.255
Reaction, X-X Axis Base Maximum 3.062 -0.103 0,103 0.026 -0.026 0.243 0.972
" Minimum 13.960 -1.386 0.574 0121 -0.121 1.143 4,572
Reaction, Y-Y Axis Base Maximum 15.124 -0.708 -0.345 3.132  -0.132 1.240 4,960
" Minimum -1.028 1.255
Reaction, X-X Axis Top Maximum -1.028 1.255
" Minimum 14.170 -0.493  -0.493 0123 -0.123 1.161 4.842
Reaction, Y-Y Axis Top Maximum 3.062 0103  -0.103 0.026 -0.026 0.243 0.972
" Minimum -1.028 1.255
Moment, X-X Axis Base Maximum 12.023 -0.417 0104 -0.104 0.982 3.927
" Minimum 12.023 -0.417 0.104 -0.104 0.982 3.927
Moment, Y-Y Axis Base Maximum 12.023 -0.417  -0417 0104  -0.104 3.927 0.982
" Minimum 12.023 0417  -0417 0104 0104 3.927 0.982
Moment, X-X Axis Top Maximum 16124 0708 -0.345 0132 0132 1.240 4960
" Minimum -1.028 1.255
Moment, Y-Y Axis Top Maximum 16.124 -0.708 -0.345 0.132 -0.132 1.240 4.960
" Minirmum -1.028 1.255
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
D Only 0.0078 in 5.500 it 0.002 in 5500 ft
+D+L 0.0190 in 5.500 # 0.005 in 5500 ft
+D+8 0.0162 in 5.500 it 0.004 in 5500 ft
+D+0.750L 0.0162 in 5.500 it 0.004 in 5.500 ft
+D+0.750L+0.750S 0.0225 in 5.500 ft 0.006 in 5.500 ft
+D+0.60W 0.0169 in 5121 ft 0.002 in 5.500 ft
+D+0.60W+0.70H 0.0394 in 4.994 ft 0.002 in 5.500 ft
+D+0.750L+0.450W+0.70H 0.0454 in 5.058 ft 0.004 in 5.500 ft
+D+0.750L+0.52505+0.450W+0.70H 0.0497 in 5.121 ft 0.006 in 5.500 ft
+0.600+0.60W+0.70H 0.0363 in 4.931 ft 0.002 in 5.500 ft
+D+0.750L+0.450W 0.0230 in 5.247 ft 0.004 in 5.500 ft
+D+0.750L+0.7505+0.450W 0.0292 in 5311 ft 0.006 in 5.500 ft
+0.60D+0.60W 0.0138 in 5.058 ft 0.002 in 5.500 ft
+0.60D 0.0047 in 5.500 ft 0.001 in 5.500 it
L Only 0.0112 in 5.800 ft 0.003 in 5.500 it
S Only 0.0083 in 5.500 ft 0.002 in 5.500 it
W Only 0.0153 in 4.868 ft 0.001 in 5.500 it
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| Steel Colum

n

Project File: 24261 - foundation.ec

LICH T KW-06014771, Bulkk20.24.12.77
DESCRIPTION: HSS Column - Wind + Flood AB direction

HAYDEN CONSULTING ENGINEERS

Maximum Deflections for Load Combinations

(c) ENERCALG, LLC 1982-2025

Load Combination Max. Deflection in X dir  Distance Max. Deflection in Y dir  Distance
H Only 0.0321 in 4931 fi 0.000 in 0.000 ft
Steel Section Properties : HS38x8x1/4
Depth = 8.000 in Ixx = 70.70 int4 J = 111.000 in*4
Design Thick = 0.233 in S xx = 17.70 in*3
Width = 8.000 in R xx = 3.150 in
Wall Thick = 0.250 in Zx = 20.500 in"3
Area = 7.100 in*2 | yy = 70.700 in*4 C = 28100 in*3
Weight = 25792 pif Syy = 17.700 in*3
Ryy = 3.15Q in
Ycg = 0.000 in '
Sketches
+Y
|
- i i
o) & +X 185 | H i
o \ Tvg gi o8k, § ¥
oo 1 % £ -
‘ Load 1 E‘ AWK E
//’ ‘- \\
- ;
8.00in
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|'Concrete Beam

Project File: 24261 - foundation.ecé

LIC# : KW-06014171, Build:20.24.12.17
DESCRIPTION: Wall Pier - Strong

CODE REFERENCES

HAYDEN CONSULTING ENGINEERS

{¢) ENERCALC, LLC 1982-2025

Calculations per ACI 318-14, IBC 2018, CBC 2019
Load Combination Set : ASCE 7-16

General Information

fe = 4.0 ksi ¢ Phivalues  Flexuwre: 0.90
fr=7.5*) *fcl2 = 474.342 psi Shear: 0.750
\ Density = 145.0 pef By = 0.850
A LtWt Factor = 1.0
Elastic Modulus = 3,122.0 ksl Fy - Slirrups 40.0ksl
. ~ E - Stirrups = 29,000.0ksi
- Main Rebar = 60.0 : : !
flg- Main Rebar = 29,000.0 ksi Stirrup Bar Size # 3
Number of Resisting Legs Per Stirrup = 2

e
-

H{0.272) W(D.494).951)

E(3.126)

Cross Section & Reinforcing Details

Rectangular Section, Width =8.0in, Height=24.0in
Span #1 Relnforcing....
2-#5 at 3.0 in from Bottorn, from 0.0 to 9.420 ft in this span

2-#5 at 3.0 in from Top, from 0.0 to 9.420 ft in this span

Point Load : W =0.4040 k @ 4.710 ft
Point Load : H=1.951 k @ 5.50
Point Load : H=0.2720k @ 3.290 ft
Point Load: E=3.136k @ 9.420 ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.075 : 1
Section used for this span Typical Section
Mu : Applied -4.356 k-ft
Mn * Phi : Allowable 58.301 k-ft
Location of maximum on span 0.000 ft
Span # where maximum ocecurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.001in Ratio = 107987 >=360.0 E Only
Max Upward Transient Deflection 0.000in Ratio = (0 <360.0 Overall MAXimum Envelope
Max Downward Total Deflection 0.001 in Ratio = 107987 >=240.0 Span:1:H Only
Max Upward Total Deflection 0.000in Ratio = 0 <240.0 Span: 1:HOQnly
Vertical Reactions Support notation : Far left is #1
Lead Combination Support 1 Support 2
Max Upward fram all Load Conditions 1.376 3.138
Max Upward from Load Combinations 1.130 0.669
Max Upward from Load Cases 1.376 3.136
+0.60W 0.167 0.076
+0.450W 0.125 0.057 47 170
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I Concrete Beam

Project File: 24261 - foundation.ec6

LIC# : KW-060'14171, Build:20.24.12.17
DESCRIPTION: Wall Pier - Strong

Vertical Reactions

HAYDEN CONSULTING ENGINEERS

Support notation : Far left is #1

{c) ENERCALC, LLC 1982-2025

Load Combination

Support 1 Support 2

E Only = 0.70 000072195
E Only * 0.5250 0000 1646
W Only 0278  0.126
E Only 0000  3.136
H Only 1376 0847
+0.60W+0.70H 1430 0669
+0.450W+0.70H 1.088  0.650

Shear Stirrup Requirements

Entire Beam Span Length : Vu < Phi*Vc /2, Reg'd Vs = Not Reqd per 9.6.3.1, Stirrups are not required.
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{Concrete Beam Praject File: 24261 - foundation.ec6
LICH : Kw-08014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS (c) ENERCALC, LLC 1982-2025

DESCRIPTION: Wall Pier - Weak

CODE REFERENCES

Calculations per AC| 318-14, IBC 2018, CBC 2019
Load Combination Set : ASCE 7-16

General Information

fo = 4.0 ksi ¢ Phivalues  Flexure:  0.90
fr=7.5%),*fcl2 = 474,342 psi Shear: 0.750
ys Density = 145.0 pci B q = 0.850 e
% LtWtFactor = 1.0 S g
Elastic Modulus=  3,122.0 ksi Fy - Stirrups 40.0ksi |, A
. _ E - Stirrups = 29,000.0ksi o
fy - Main Rebar = 60.0 : : !
Ig- Main Rebar = 29,000.0 ksi Stirrup Bar Size # 3 ¢ ¢ ¢ N
Number of Resisting Legs Per Stirrup = 2

W(3.365) E(9.91{1.951)

TR R T T
AT
faati e

Cross Section & Reinforcing Details
Rectanqular Section, Width = 24.0 in, Height=8.0in
Span #1 Reinforcing....
4-#5 at 2.0 in from Bottom, from 0.0 to 9.420 ft in this span 4-#5 at 2.0 in from Top, from 0.0 to 9.420 ft in this span

Point Load : W =3.365, E=9.90k @ 4.710 ft
Point Load: H=1.951 k@ 5.50ft
Point Load : H =0.0830 k @ 3.290 ft

DESIGN SUMMARY _Design OK
Maximum Bending Stress Ratio = 0.703 : 1
Section used for this span Typical Section
Mu : Applied 23.272 k-t
Mn * Phi : Allowable 33.095 k-t
Location of maximum on span 4.701 ft
Span # where maximum occurs Span#1

Maximum Deflection

Max Downward Transient Deflaction 0.267 In Ratio= 423 >=281.0 HOnly
Max Upward Transient Deflection 0.000 in Ratio = 0<281.0  Overall MAXimum Envelope
Max Downward Total Deflection 0.267 in Ratio=  423>=240.0 Span:1:E Only
Max Upward Total Deflection 0.000in Ratio= 0 <240.0 Span: 1:E Only

Vertical Reactions Support notaticn : Far left is #1

Load Cambination Support 1 Support 2

Max Upward from all L.oad Condifions 4950 4950

Max Upward from Load Combinations 1.616 1.827

Max Upward from Load Cases 4.950 4.950

+0.60W 1.010 1.010

+0.450W 0.757 0.757

E Only * 0.70 3465 3465
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Concrete Beam

Praject File: 24261 - foundation.€c6

LICH - KW-06014171, Bulld:20.24.12.17
DESCRIPTION: Wall Pier - Weak

Vertical Reactions

HAYDEN CONSULTING ENGINEERS

Support notation ; Far leftis #1

(c} ENERCALC, LLC 1982-2025

Load Combination

Support 1 Support 2

E Only * 0.5250 2,599 2,599
W Only 1.683 1.683
E Cnly 4.950 4.950
H Only 0.8686 1.168
+0.60W+0,70H 1.616 1.827
+0.450W+0,70H 1.363 1.575

Shear Stirrup Requirements

Entire Beam Span Length : Vu < Phi*Ve /2, Req'd Vs = Not Reqd per 9.6.3.1, Stirrups are not required.
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[ Concrete Beam Project File: 24261 - foundation.ec8
ICAH : RW-0B014777, Build-20.24 02.28 HAYDEN CONSULTING ENGINEERS {C) ENERCALC INC 1963-2023

DESCRIPTION: Wall Pier - Dead Load only

CODE REFERENCES

Calculations per ACl 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

General Information

e 2 = 4.0 ksi ¢ PhiValues  Flexure: 0.90
fr=fc'™™ "7.50 = 474.342 psi Shear: 0,750
Y Density = 145.0 pcf By = 0.850
A Ltwt Factor = 1.0
Elastic Modulus = 3,122.0 ksl Fy - Stirrups 40.0 ksi
fy - Main Rebar = 60.0 ks I
E - Main Rebar = 29,000.0 ksi

Number of Resisting Legs Per Stirrup = 2

[ ] L ]

I 9.420 k& |
[ B"wWx 24" h i
Cross Section & Reinforcing Details
Rectangular Section, Width =8.0in, Height =24.0in
Span #1 Reinforcing....
2-#5 at 3.0 in from Bottom, from 0.0 to 9.420 ft in this span 2-#5 at 3.0 in from Top, from 0.0 to 9.420 ft in this span
Beam self weight calculated and added fo loads
DESIGN SUMMARY ~ DesignOK |
Maximum Bending Stress Ratio = 0.206 ;1
Section used for this span Typical Section
Mu : Applied -12.009 k-ft
Mn * Phi : Allowable 58.301 k-t
Location of maximum con span 0.000 ft
Span # where maximum occurs Span # i
Maximum Deflection
Max Downward Transient Deflection 0.000 in Ratio = 0 <360.0
Max Upward Transient Deflection 0.000 in Ratio = 0 <360.0
Max Downward Total Deflection 0.011in Ratio = 19780 >=240.0 Span:1:D Only
Max Upward Total Deflaction 0.000in Ratio = 0 <240.0 Span: 1: D Only
Vertical Reactions Suppart notation : Far left is #1
L.oad Combination Support 1 Support 2
Max Upward from all Load Conditions 1.821
Max Upward from Load Combinations 1.093
Max Upward from [.oad Cases 1.821
D Only 1.821
+0.60D 1.093
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Concrete Column Project File: 24261 - foundation.ect

LIC# : KW-06044171, Bulld:20.24.12.17 FIAYDEN CONSULTING ENGINEERS {c) ENERCALG, LLC 1962-2025
DESCRIPTION: Wall Pier - Strong/AB direction

Code References

Calculations per ACI 318-14, I1BC 2018, CBC 2019
L.oad Combinations Used : ASCE 7-16

General Information

i'c : Concrete 28 day streng = 2.50 ksi Overall Column Height = 9.420 ft

E= = 3,122.0 ksi End Fixity Top Pinned, Bottom Fixed

Pensity = 150.0 pef Brace condition for deflection (buckling) along colun

B = 0.850 X-X (width) axis :

fy - Main Rebar = 60.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 10 ft, K = 1.0

E - Main Rebar = 29,000.0 ksi Yy (depth) axis :

Allow. Reinforcing Limits ASTM A815 Bars Used Unbraced Length far buckling ABOUT Y-Y Axis =10 ft, K= 1.0
Min. Reinf. = 1.0%
Max. Reinf. = 8.0 %

Column Cross Section
Column Dimensions :  24.0in high x 8.0in Wide, Column
Edge to Rebar Edge Cover = 2.0in

(AT

Column Reinforcing: 4 - #5 bars @ corners,, 1 - #5 bars

top & bottom between corner bars, 1 7
- #5 bars left & right between corner
N
.
A 1
Applied Loads Entered [oads are factored per load combinations specified by user.
Column self weight included : 1,884.0 Ibs * Dead Load Factor
AXIAL LOADS ...

Axial Load at 9.420 ft above base, Xecc =-1.0in, Yecc =-12.0in, D =4.860,L =6.920,5=5.170, W=2.118, E=2.661 k
BENDING LOADS . ..

Lat. Point Load at 4.710 ft creating Mx-x, W = 0.4040 k

Lat, Point Load at 5.50 ft creating Mx-x, H=1.951k

Lat. Point Load at 3.290 ft creating Mx-x, H = 0.2720 k

Lat. Point Load at 9.420 ft creating Mx-x, E =3.136 k

DESIGN SUMMARY
Load Combination +1.20D+L+1.608 Maximum SERVICE Load Reactions .
Location of max.above base 9.367 ft Top along Y-Y 0.2034 k Bottom along Y-Y  0.2034 k
Maximum Stress Ratio 0.175: 1 Top along X-X 2.440% Bottom along X-X 3272k
Ratio = (Pur2+Mur2)*.5 f (PhiPn2+PhiMnA2)h.5
Pu = 23,285 k ¢O*Pn= 134.342k
Mo = 20.812 keft ©* Mnx = 119.105 k-ft Maximum SERVICE Load D?ﬂectlons ..
Mu-y = 1734 kit O* My = 0.5342 k-ft Along Y-Y ) 0:003_487 in at 6.069f above base
o - 0.650 for load combination : +D+0.750L+0.52505+0.450W+0.70H
Mu Angle = 5.0 deg Alang X-X 0.002289in at 6,322 above base
Viu at Angle = 20.884 k-ft ¢in at Angle = 118.363 k-ft for load combination : +D+0.750L+0.7505+0.5250E
Pn & Mn values located af Pu-Mu vector intersection with capacity curw . .
Column Capacities . . General Sectl_cm lnformatlcn P =0.850 6 ° 0.80
p: % Reinforcing 1.292 % Rebar % Ok

Pnmax : Nominal Max. Compressive Axial Capaci 55153k
Reinforcing Area 2.480 in"2

Pnmin : Nominal Min. Tension Axial Capacity k )
@ Pn, max : Usable Compressive Axial Capacily — 286.796 k Congrete Area 192.0 In"2
{ Pn, min : Usable Tension Axial Capacity k
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[ Concrete Column Project File: 24261 - foundation.ecs
LIC# : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS {c) ENERCALC, LLC 1282-2025

DESCRIPTION: Wall Pier - Strong/AB direction

Governing Load Combination Results

Axial Load Bending Analysis  le-ft

Governing Factored Moment Dist. fram K Utilization
Load Combination XX YY|base ft Pu @ *Pn  §x §x*Mux §Y &y*Muy Alpha (deg) §Mu ¢ Mn Ratio
+1.200+1.60L Actual Actual 936 1916 138.38 1000 16.73 1.000 1.39 5000 16.79 118.85 0.141
+1.20D+1.60L+0.50S Actual Aclual 936  21.75 13434 1000 19.28 1.000 1.81 5.000 19.36 119.36 0.162
+1.20D+L Actual Actual 9.38 15.01 138.74 1.000 12.62 1.000 1.05 5.000 1287 118.00 0.107
+1.20D+0.50W Actual M2min  9.36 9.15 15098 1.002 6.91 1.000 0.64 5.000 694 1i5.00 0.060
+1.20D+L+1.608 Actual Actual 9.36 2328 134.34 1.000 20.81 1.000 1.73 5.000 20.88 119.36 0175
+1.20D+1.805+0.50W Actual Actual  9.36 17.42 13638 1.005 15.23 1.000 1.25 5.0C0 1529 118.85 0.129
+1.20D+L+W Actual Actual 9.26 17.13 136.38 1.005 14.94 1.000 1.23 5.000 1498 11885 0.126
+1,20D+L+0.505+W Actual Actual  9.36 19.72 134.34 1.006 17.55 1.000 1.44 5.000 1761 11936 0.148
+0.90D+W Actual M2,min  9.36 8.19 14559 1.002 6.51 1.000 0.57 5.000 6.53 116.48 0.056
+0.90D+0.50W+H Actual M2,min  9.36 713 12r.27y 1.002 -8.73 1.000 0.50 4.000 6.75 121.28 0.056
+1,20D+L+W+H Actual Actual 9.36 17.13 136.38 1.005 14,94 1.000 1.23 5.000 1499 11885 0.126
+1,20D+L+0.30S+W+H Actual Actual 9.36 18.68 134.34 1.005 16.50 1.000 1.35 5.000 1656 119.36 0.139
+1.20D+L+0.208+E Actual Actual 9.36 18.71 136.38 1.000 16.28 1.000 1.36 5.000 16.34 118.85 0.137
+0.90D+E Actual M2 min  9.36 8.73 14559 1.000 6.96 1.000 0.61 5.000 693 11646 0.060

Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction Mx-End Moments k-ft My - End Moments
Load Combination @ Base @ Top @ Base @ Top @ Base @Base @ Top @Base @ Top
+D+L .156 0.156 1.876 1.876 13.664 -5.890 «0.491
D Only 4.064 0.064 0.774 0.774 6.744 -2.430 -0.202
+D+8 0133  0.133 1.597  1.597 11.914 -5.015 -0.418
+D+0.750L 0133  0.133 1.600  1.600 11.934 -5.025 -0.419
+D+0.750L+0.7508 0.185  0.185 2218 2218 15.812 -6.964 -0.580
+D+0.60W+0.70H 0.081 0.081 2108  0.307 8.015 -6.043 -0.255
+D+0.750L+0.450W+0.70H 0.146  0.146 2840 1.102 12.887 -8.372 -0.458
+D+0.750L+0.7505+0.450W 0.197 4197 2.495 2313 16.765 -7.761 -0.620
+D+0.750L+0.52505+0.450W+0.70H 0.182 0.182 3.272 1.534 15.801 -9.729 -0.572
+D+0.70E 0.089 0.089 1.070  1.070 8.607 -3.361 -0.280
+D+0.750L+0.7505+0.5250E 0.203 0.203 2440 2.440Q 17.209 -7.662 -0.639
+0.60D+0.70E 0.063  0.063 0.761 0.761 5.909 -2.389 -0.199
L Only 0.092  0.092 1102 1,102 6.920 -3.460 -0.288
S Only 0.069 0.069 0.823 0.823 5.170 -2.585 -0.215
W Only 0.028 0.028 0.615 0.211 2.118 -1.773 -0.088
E Only 0.035 0.035 0.424 0.424 2.661 -1.330 -0.111
H Cnly 1376 0.847 -3.642
Maximum Moment Reactions Note: Only nen-zera reactions are listed.
Moment About X-X Axis Moment About Y-Y Axis
Load Combination @ Base @ Top @ Base @ Top
+D+L -5.890 k-ft -0.491 k-ft
D Only -2.430 k- -0.202 k-ft
+D+S -5.015 k-ft -0.418 k-ft
+D+0.750L -5.025 k-fi -0.419 k-ft
+D+0.750L+0.7508 -6.964 k-fit -0.580 k-ft
+D+0.60W+0.70H -6.043 k-ft -0.255 k-ft
+D+0.750L+0.450W+0.70H -8.372 ke-fi -0.458 ke-ft
+D+0.750L+0.7505+0.450W -7.761 k-t -0.620 k-ft
+D+0.750L+0.52505+0.450W+0.70H -9.729 k-fl -0.572 k-ft
+D+0.70E -3.361 k-ft -0.280 k-ft
+D+0.750L+0.7505+0.5250E -7.662 k-ft -0.639 k-ft
+0.60D+0.70& -2.389 ke-ft -0.199 k-ft
L Only -3.460 k-ft -0.288 k-ft
S Only -2.585 k-ft -0.215 k-ft
W Only -1.773 k-ft -0.088 k-fi
E Only -1.330 k-ft -0 11 k-fi
H Only -3.642 k-ft k-
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[ Concrete Column

Project File: 24261 - fouridation.ec6

LIC# : KW-05014171, Bulid:20.24.12.57

HAYDEN CONSULTING ENGINEERS
DESCRIPTION: Wall Pier - Strong/AB direction

Maximum Deflections for Load Combinations

(c) ENERCALC, LLC 1982-2025

Load Combination Max. X-X Deflection Distance Max. Y-¥Y Deflection  Distance
D Only -0.0007 in 6.322 ft 0.001 in 6.322 ft
+D+L -0.0017 in 6.322 f 0.002 in 6.322 ft
+D+8 -0.0015 in 6.322 ft 0.002 in 6.322 ft
+D+0.750L -0.0015 in 6.322 it 0.002 in 6.322 ft
+D+0.750L+0.7508 -0.0021 in 6.322 ft 0.003 in 6.322 fi
+D+0.80W+0.70H -0.0009 in 6.322 ft 0.002 in 5.943 ft
+D+0.750L+0.450W+0.70H -0.0016 in 6.322 ft 0.003 in 6.069 fi
+D+0.750L+0.7505+0.450W -0.0022 in 6.322 ft 0.003 in 6.259 ft
+D+0.750L+0.52508+0.450W+0.70H -0.0020 in 6.322 ft 0.003 in 6.069 ft
+0.60D+0.60W+0.70H -0.0008 In 6.322 fi 0.002 in 5816 f
+D40.70E -0.0010 in 6.322 ft 0.001 in 6.322 ft
+D+0.750L+0.7508+0.5250E -0.0023 in T 6322 ft 0.003 in 6.322 ft
+0.60D+0.70E -0.0007 in 6.322 ft 0.001 in 6.322 ft
L Only -0.0010 in 6.322 it 0.001 in 6.322 ft
S Only -0.0008 in 6.322 ft 0.001 in 6.322 ft
W Only -0.0003 in 6.322 ft 0.001 in 5.943 ft
E Only -0.0004 in 6.322 ft 0.001 in 6.322 ft
H Only 0.000C in 0.000 ft 0.001 in 5.500 it
Sketches
«f
.il!“"-ﬂ i
i .
¥ '
g L t 1
.#!.'l!.li i
"~ !
|

Interaction Diagrams
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(Concrete Column . Project File: 24261 - foundation.ecé
LICH: KW—08014171. Build:20.24,12.17 HAYDEN CONSULTING ENGINEERS {c) ENERCALC, LLC 1982-2025

DESCRIPTION: Wall Pier - Weak/12 direction

Code References

Calculations per ACI| 318-14, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

fi¢ : Concrete 28 day streng = 2.50 ksi Overall Column Height = 9.420 ft

E= = 3,122.0 ksi End Fixity Top & Bottom Pinned

Density = 180.0 pef Brace condition for deflection (buckling) along colun

B = 0850 X-X (width) axis :

fy - Main Rebar = 60.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 10 ft, K = 1.0

E - Main Rebar = 29,000.0 ksi Y-Y (depth) axis :

Allow. Reinforcing Limits ASTM AB15 Bars Used Unbraced Length for buckling ABOUT Y-Y Axis = 10 ft, K=1.0
Min. Reinf. = 1.0%
Max. Reinf, = 8.0 %

Column Cross Section
Column Dimensions : ~ 24.0in high x 8.0in Wide, Column
Edge to Rebar Edge Cover = 2.0in ‘f

Column Reinfarcing : 4 - #5 bars @ corners,, 1 - #5 bars ]
top & bottom between corner bars, 1 5
- #5 bars left & right between corner

Dutntn

__’..u-ﬂ
Applied Loads Entered loads are factored per load combinations specified by user.
Column self weight included : 1,884.0 |bs * Dead Load Factor
AXIAL LOADS . ..

Axial Load at 9.420 ft above base, Xecc = -1.0in, Yecc =-12.0in, D = 4.860, L = 6.220, S = 5170, W= 2.118, E = 2,661 k
BENDING LOADS . ..

Lat. Point Load at 5.50 ft creating My-y, H = 1.951 k

Lat. Point Load at 3.290 ft creating My-y, H = 0.0830 k

Lat. Point Load at 4.710 ft creating My-y, W = 3,365, E=9.90 k

DESIGN SUMMARY
Load Combination +0.90D+E Maximum SERVICE Load Reactions .
Location of max.above base 9.357 ft Top along Y-Y 4.926 k Bottom along Y-Y 4.974 k
Maximum Stress Ratio 0.321:1 Top alang X-X 1.627k Bottom along X-X 1.627 k
Ratio = (Put2+Mu*2)*.5 / {PhiPn 2+PHiMnA2)*.5
Pu= 8.731 k @ Pn= 26.657k
Maxi SERVICE L Deflecti e
Mu-x = 6.988 k-t @* Mnx = 76.095 k-ft aximum oad Deflections
Muy = 23,962 koit @ My = 16,428 k.ft Along Y-Y 0.005285In at 550 above base
uy= ~hE K e e for load combination : +D+0,7501.+0.7505+0.5250E
Mu Angle = 73.0 deg ¢ - ' Along X-X 0.09480in at  4.742ft above base
Wu at Angle = 24960 kft  (MnatAngle = 77.835 k-ft for load combination : g Only
Pn & Mn values localed at Pu-Mu vector intersection with capacity curw . . - 0.0
Column Capacities . . Genera.I l?lec:tl‘orfl Informatlm ] ? =0.850 g= 0
Prmax : Nominal Max. Compressive Axial Capaci  551.53 k p- Re{n orcing 1.292 /‘:\ Rebar % Ok
Pnmin : Nominal Min. Tension Axial Capacity k Reinforcing Area 2480 in"2
Concrete Area 192.0 in*2

¢ Pn, max : Usable Compressive Axial Capacity ~ 286.796 k
¢ Pn, min : Usable Tension Axial Capacity k
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Concrete Column

Project File: 24261 - foundation.ecé

LIC# : KW-060174171, Build:20.24.12,17

Governing Load Combination Results

BAYREN CONSULTING ENGINEERS
DESCRIPTION: Wall Pier - Weak/12 direction

{c) ENERCALC, LLC 1982-2025

Governing Factored Moment Dist. from F;(xual Load Bending Analysis  k-ft Utilization
L.oad Combination XX Y |base ft Pu @ *Pn  §x §x*Mux §Y §y*Muy Alpha (deg) §Mu @ Mn Ratio
+1.20D+1.60L Actual Actual 9.36 19.16 136.38 1.000 16.79 1.000 1.40 5.000 16.85 118.85 0.142
+1.200+1.60L+0.503 Actual Actual 9.36 21.75 13434 1000 19.36 1.000 1.61 5.000 19.43 119.36 0.163
+1.20D+L Actual Actual 5.36 15.01 139.74 1.000 12.67 1.000 1.06 5.000 1271 118.00 0.108
+1.20D+0.50W Actual Actual 9.36 9.15 129.17 1.000 6.84 1.023 4.32 32.000 8.09 11492 0.070
+1.20D+L+1.60S Actual Actual 936 2328 13263 1,000 20.88 1.000 1.74 5.000 2096 11979 0175
+1.200+1.608+0.50W Actual Actual 9.36 17.42 13067 1.000 15.06 1.044 4.77 17.000 1580 11849 0.133
+1.20D+L+W Actual Actual 9.36 17.13 116.28 1.000 1477 1.044 8.86 30.000 17.23 117.81 0.146
+1,20D+L+0.505+W Actual Actual 936 19.72 11976 1.000 17.34 1.050 9.04 26.000 1855 118.52 0.165
+0,90D+W Actual Actual 9.36 8.19 86.07 1.000 6.45 1.020 8.31 52.000 10.52 111.30 0.085
+0.90D+0.50W+H Actual Actual 9.38 713  77.27 1.000 540 1.018 8.29  56.000 9.89 107.47 0.092
+1.20D+L+W+H Actual Actual 9.36 17.13 102.68 1.000 1477 1.044 13.02 40.000 19.69 11746 0.168
+1.20D+L+0.30S+W+H Actual Actual 9.36 18.68 105.92 1.000 16.31 1.048 13.14 38.000 2095 117.50 0.178
+1,20D+L+0.208+E Actual Actual  8.36 18.71 6813 1.000 16.34 1.048 2499 56.000 29.85 108,04 0.276
+0.20D+E Actual Actual  9.36 873 2666 1.000 6.99 1.022 23.96 73.000 24,96 77.84 0,321

Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaclion  Mx- End Moments k-ft My - End Moments
Load Combination @ Base @ Top @ Base @ Top @ Base @Base @ Top @ Base @ Top
+D+L 0.104 0.104 1.251 1.251 13.664
D Only 0.043 0.043 0.516 0.516 6.744
+D+8 0.089  0.089 1.065  1.085 11.914
+D+0.750L 0.089 0,089 1.067  1.087 11.934
+D+0.750L+0.7508 0123 04123 1479 1479 15,812
+D+0.60W+0.70H 1670 1773 0.651  0.651 8.015
+D+0.750L+0.450W+0.70H 1.461 1477 1168  1.168 12.887
+D+0.750L+0.7505+0,450W 0.889 0625 1.580 1,580 16,765
+D+0.750L+0.52505+0.450W+0,70H 1485 1,453 1456 1,456 15,601
+D+0.70E 3524 3406 0714 0714 B8.607
+2+0.750L+0.7505+0.5250E 2,734 2,483 1.627 1.627 17.209
+0.60D+0.70E 3507 3423 0.507 0507 5,909
L Only 0,061  0.081 0735 0735 6.920
S Only 0.048 0.046 0.548 0.549 5170
W Only 1.701 1.664 0.225 0.225 2118
E Oniy 4974 4926 0282 0.282 2,681
H Only 0866 1.168
Maximum Moment Reactions Note: Only non-zero reactions are listed.
Moment About X-X Axis Mornent About Y-Y Axis
Load Combination @ Base @ Top @ Base @ Top
+D+L k-ft k-ft
D Only k-ft k-ft
+D+S k-ft k-ft
+D+0.750L k-ft k-ft
+D+0,750L+0.7508 k-ft k-ft
+D+0.60W+0.70H k-ft k-ft
+D+0.750L+0.450W+0.70H k-ft k-ft
+D+0.750L+0.7505+0.450W k-ft k-ft
+D+0.750L+0.52503+0.450W+0.70H k-ft k-ft
+D+0.70E k-ft k-ft
+D+0.750L+0.7505+0.5250E k-ft k-ft
+0.60D+0.70E k-ft k-ft
L Only k-ft k-ft
S Only k-ft k-ft
W Qnly k-ft k-fi
E Only k-ft k-ft
H Only k-ft k-t
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Concrete Column

Project File: 24261 - foundation.ec6

LIC#: KW-0.6014171, Build:20.24.12.17

BAYDEN CONSULTING ENGINEERS
DESCRIPTION: Wall Pier - Weak/12 direction

Maximum Deflections for Load Combinations

(¢) ENERCALGC, LLC 1982-2025

L.oad Combination

Max. X-X Deflection Distance

Max. Y-Y Deflection  Distance

D Only -0.0013 in 5500 ft 0.002 in 5.500 ft
+D+L -0.0030 in 5500 ft 0.004 in 5500 fi
+D+8 -0.0026 in 5500 ft 0.003 in 5500 @
+D+0,750L -0.0026 in 5500 fi 0.003 in 5500 ft
+D++0,750L+0.7508 -0.0036 in 5.500 it 0.005 in 5.500 ft
+DH+0.60W+0.70H -0.0337 in 4,868 ft 0.002 in 5500 ft
+D+0.750L+0.450W+0.70H -0.0302 in 4868 ft 0.004 in 5.500 ft
+D+0.750L+0.7508+0.450W -0.0182 in 4868 ft 0.005 in 5500 ft
+D+0,750L+0,52505+0.450W+0.70H -0.0308 in 4.868 fi 0.005 in 5.500 ft
+0.60D-+0.60W+0,70H -0.0332 in 4868 fi 0.001 in 5.500 ft
+D+0.70E -0.0676 in 4742 fi 0.002 in 5500 ft
+D+0.750L+0.7505+0.5250E -3.0533 in 4805 fi 0.005 in 5500 ft
+0.60D+0.70E -0.0671 in 4742 it 0.002 in 5500 ft
L Only -0.0018 in 5.500 ft 0.002 in 5.500 ft
S Only -0.0013 in 5.500 ft 0.002 in 5.500 ft
W Only -0.0325 in 4742 ft 0.001 in 5.500 ft
E Only -0.0948 in 4742 ft 0.001 in 5.500 ft
H Oniy -0.0185 in 4931 ft 0.000 in 0.000 ft
Sketches
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Loads on 24" @ PAYS
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b e 0 wg OM?’ No tnecte R
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Bead Load= Ty,
@ H3s AB direction
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LPre P2 4 €1
".’"‘_‘; 3 . M max - .
i | D =4860 Ib w=21181b -
L =6920 Ib E=%277ib
-‘ ' $=51701b f
(governs) . @ Cowncves Woall- (strong/AB direction)
| N TS Pay Dwall = 1821 b
Lo D = 4860 Ib
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_— : S=51701b W=2118|b
Wi g | E=47331b
| Mune = 7 :
! D=24301tlb
| L=3460ftlb
| S=25851ftIb
; F=36421b

WIND LOADS @ FOUNDAT_ION

Vg: 8\ 1o (ASD)

\ -~

A 162 Lo (HSD)

Nig * bF5k (#30)

disstpate !

—

Vmax
D=1721b
L=2451b
S=1831b
W=4771b

=162 Ib (VA @ fnd)
F=10281b

Vams Vo

- D=7741b (from pier rxn)

.. L=1102 Ib(from pier rxn)

- §5=8231b (from pier rxn)

W =615 Ib (from pier rxn)
= 81 (vb @ fnd)

F = 1376 Ib (from pier rxn)
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(® HSS 12 direction
(e N ‘
_— Pmax ™ We ziis Vo
Yim -Bwatr=—t62+o— D = 4860 Ib E = 5277 Ib
L = 6920 Ib 5
S=51701b
© Cowc\ner Wall- 'wéak/12 direction)
l/ P+C pz (-
Pmax max :
] . D = 4860 |b W=21181b
S L = 6920 |b E=47331b
: 5=51701b
Dwall = 1821 |b

Vmax

D=431b
L=611lb
S=461b
W=17011b

=673 Ib (V12 @ fnd)
F=1028 Ib

;VMM": (a

@ concrete wall - weak

D = 43 Ib (from pier rxn)

L = 61 Ib (from pier rxn)

S =46 Ib (from pier rxn}

W =1701 Ib (from pier rxn)
=673 b (v12 @ fnd)

F = 866 Ib (from pier rxn)
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X /v
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| - R |
A0 Py RooeNong | ¢ /A6
® pss |
\_/\\/\/\.
\ MAK ilN\MPr‘a&
. D=4310 ,_ D =405 ft Ib
X/t L=611b . L = 557 ft Ib
Aveaon S=461b S=431ftlb
| W = 2374 Ib  W=101101tIb
F=1028 Ib F=44541b
Z/Ab D=1721b D=1620ftIb
dive ot L=245b L =2307 ft Ib
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HAYDEN
ENGINEERS

STRUGTURAL [ CIVIL

Concrete Beam Project File: 24261 - foundation.ec8
LIC# : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS (c) ENERCALC, LLC 1982-2025
DESCRIPTION: Ftg Pier - @ HSS 12 direction

CODE REFERENCES

Calculations per ACI 318-14, IBC 2018, CBC 2012
Load Combination Set : ASCE 7-16

General Information

fc = 4.0 ksi ¢ PhiValues  Flexure: 0,90 '
fr=7.5*) *fel2 = 474,342 psi Shear: 0.750 N S e
W Density = 145.0 pcf B, = 0.850 : B
2, LtWt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0ksi
fy - Main Rebar = 60.0 Eti-rrsut;l)rrll;gfsize 1; 29,000? kSI
E - Main Rebar = 29,000.0 ksi
Number of Resisting Legs Per Stirrup = 2

D{0.172) L.(0.245) S(0.183) W(2.374) H(1.028)

Cross Section & Reinforcing Details
Rectanqular Section, Width =22.0 in, Height =22.01in
Span #1 Reinforcing....
2-#5 at 3.0 in from Bottom, from 0.0 to 4.333 ft in this span 2-#5 at 3.0 in from Top, from 0.0 to 4.333 ft in this span

Point Load : D =0.1720, L =0.2450, §=0.1830, W=2.374, H=1.028 K@ 4.333 ft

DESIGN SUMMARY ~__DesignOK
Maximum Bending Stress Ratio = 0.289 :1
Section used for this span Typical Section
Mu : Applied -16.933 k-t
Mn * Phi : Allowable 58.605 k-ft
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1

Maximum Deflection

Max Downward Transient Deflection 0.002in Ratio= 56980 >=360.0 S Only
Max Upward Transient Deflection 0.000 in Ratio = 0 <360.0  Overall MAXimum Envelope
Max Downward Total Deflection 0.002 in Ratio = 56980 »=240.0 Span:1:W Only
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0  Span: 1:W Only
Vertical Reactions Suppart notation : Far left is #1
l.oad Combination Support 1 Siipport 2
Max Upward from all Load Conditions 2374
Max Upward from Load Combinations 2.316
Max Upward from Load Cases 2.374
D Only 0172
+D+L 0417
+D+8 0.355
+D+0.750L 0.356
+D+0.750L+0.7508 0.493

+D+0.60W 1,598 62 170



HAYDEN
ENGINEERS
STRUCTURAL | CIVIL

Concrete Beam

Project File; 24281 - foundation.ec6

LIC# KW-06014171, Build:20.24.12,17

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: Ftg Pier - @ HSS 12 direction

Vertical Reactions

Support notation : Far left is #1

(c) ENERCALC, LLC 1982-2025

Load Combination

Support 1 Support 2

+D+0.750L+0,450W 1.424
+0.60D+0.60W 1.528
+0.60D 0.103
L Only 0.245
S Only 0.183
W Cnly 2,374
H Only 1.028
+D+0.60W+0.70H 2.316
+{(.60D+0.60W-+0.70H 2.247
+D+0.750L+0.450W+0.7CH 2.144
+D+0.750L+0.52505+0.450W+0.70H 2.240

Shear Stirrup Requirements

Entire Beam Span Length : Vu < Phi*Ve / 2, Req'd Vs = Not Reqd per 2.6.3.1, Stirrups are not required.
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

fConcrete Column

Project File: 24261 - foundalion.ec6

LIC# : KW-06D14171, Build:20.24.12.17
DESCRIPTION: Ftg Pier - @ HSS - Ab direction

Code References

HAYDEN CONSULTING ENGINEERS

{c} ENERCALC, LLC 1982-2025

Calculations per ACI 318-14, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

f'e : Concrete 28 day streng = 2.50 ksi
E= = 3,122.0 ksi
Density = 150.0 pcf
B = 0.850
fy - Main Rebar = 60.0 ksi
E - Main Rebar = 29,000.0 ksi
Allow. Reinforeing Limils ASTM A615 Bars Used
Min. Reinf, = 0.50 %
Max, Reirif, = 8.0 %

Column Cross Section

Cverall Column Height = 4.333 1t
End Fixity Top Free, Bottom Fixed
Brace condition for deflection (buckling) along colun
X=X (width) axis ¢
Unbraced Length for buckling ABOUT X-X Axis = 10 ft, K=1.0
Y-Y {depth) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 10 ft, K= 1.0

Column Dimensions :  24.0in Diameter, Column Edge to
Rebar Edge Cover = 2.0in

Column Reinfarcing : 8 - #5 bars

2ae

Applied Loads Entered loads are factored per load combinations specified by user.
Column self weight included : 2,041.88 lbs * Dead Load Factor
AXIAL LOADS ...
Axial Load at 4.333 ft above base, Xecc = -4.0in, Yecc =-1.0in, D =4.860,L =6.920, $=5170, W =2118, E=5.277 k
BENDING LOADS . ..
Lat. Point Load at 4.333 ft creating My-y, D = 0.1720, L = 0.2450, S = 0.1830, W = 0.6390, H=1.028 k
DESIGN SUMMARY
Load Combination +1.20D+L+1.60S Maximum SERVICE Load Reactions .
Location of max.above hase 4.304 it Top along Y-Y 1.168k Bottom along Y-Y 1.459 k
Maximum Stress Ratio 0.051: 1 Top along X-X 0.0k Bottom along X-X 00k
Ratio = (Pur2+Mus2)*.5 / (PhiPn*2+PhiMnA2)*.5
Pu= 23.474 k Q*Pn= 458.031k
Mux = 2580 keft @* Mnx = 48.211 lcft Maximum SERVICE Load Dt::flechons ..
Mu-y = 6.986 k-t O Moy = 135,438 k-ft Along Y-Y _-0:000441 in al  4.333ft above base
Uy ' y= s for load combination ; +0+0.750L+0.7505+0.5250E
Mu Angle = 70.0 deg ¢ ' Along X-X -0.001312in at  4.333t above base
Viu at Angle = 7448 k-ft  dvinat Angle = 144.580 k-ft for load combination : +[+0,750L+0.7505+0.5250E
Pn & Mn values located at Pu-Mu vector infersection with capacity curve . . B
Column Capacities . . Genera.l oSect:::»rfl Informat|0| . p =0.850 g = 080
Pnmax : Nominal Max. Compressive Axial Capaci 1,104.86 k P .A’ Re!n oreing  0.5482 /°n Rebar % Ok
Pnmin : Nominal Min. Tension Axial Capacity k Reinforcing Area 2.480 f”ﬂz
p Pn, max : Usable Compressive Axial Capacity 574.53 k Concrete Area 452.389 in*2
¢ Pn, min : Usable Tension Axial Capacity k
Governing Load Combination Results
Gaverning Factored Moment Dist. from FI\(xial Load Bending Analysis  k-ft Utilization
Load Combination XX YY|base ft Pu @*Pn  §x §x*Mux 3y §y*Muy Alpha (deg) §Mu @Mn Ratio
+1.20D+1.60L M2min Actual 4.30 19.35 461.32 1.000 2,13 1.000 562  69.000 6.01 14381 0.042
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I Concrete Column

Prdject File: 24261 - foundation.ec6

LIC# : KW-06014171, Build:20.24.12.17

DESCRIPTION: Ftg Pier - @ HSS - Ab direction

HAYDEN CONSLILTING ENGINEERS

(c) ENERTCALT, LLC 1982-2025

Governing Load Combination Results
Governing Factored Moment Dist. from ﬂ\(xial Load Bending Analysis k-t Utilization
Load Combination XX Y |base ft Pu @ *Pn  §x §x*Mux §Y §Jy*Muy Alpha (deg) §Mu @ Mn Ratio
+1.20D+1.60L+0.508 M2,min Actual 430 2194 458.03 1.000 241 1.000 648  70.000 6.91 14458 0.048
+1.20D+L M2,min Actual 430 1520 471.13 1.000 1.67 1.000 424  68.000 456 14081 0.032
+1.20D+0.50W M2,min Actual  4.30 9.34 49404 1000 1.03 1.000 228 66.000 250 13292 0.019
+1,20D+L+1.60S M2,min Actual 430 23.47 458.03 1.000 258 1000 699 70.000 745 14458 0.051
+1.20D+1.60S+0.50W M2,min Actual 430 17.81 484.53 1.000 1.94 1.000 503 69.000 532 14265 0.038
+1.20D+L+W M2,min Actual 430 17.32 467.75 1.000 1.91 1.000 4.92  ©69.000 528 141867 0.037
+1.20D+L+0.508+W M2,min Actual 430 19.91 461.32 1.000 2,19 1.000 5.78  62.000 6,18 143.61 0.043
+0.90D+W M2,min Actual  4.30 8.33 48421 1.000 0.92 1.000 214 67.000 233 136.34 0.047
+0.90D+0.50W+H M2,min Actual  4.30 7.27 268.21 1.000 0.80 1.000 -4.70  80.000 477 175.02 0.027
+1.20D+L+W+H M2,min Actual 430 17.32 467.75 1.000 1.91 1.000 4,90  692.000 525 14167 0.037
+1.20D+L+03.305+W+H M2,min Actual 430 18.87 464.53 1.000 2.08 1.000 5.41 £9.000 5.80 142.65 0.041
+1,20D+L+{,205+E M2,min Actual 43¢  21.51 458.03 1.000 2.37 1.000 6.34  70.000 6.77 14458 0.047
+0.90D+E M2,min Actual 430 11.49 471.04 1.000 1.26 1.000 321 69.000 345 140.65 0.025

Maximum Reactions

Note: Only non-zere reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

Mx - End Moments k-ft My - End Moments

L.oad Combination @ Base @ Top @ Base @ Top @ Base @Base @Tap @Base @ Top
+D+L 0417  1.168 13.822 -0.982 2.120
D Only 0172 1188 6.902 -0.405 0.875
+D+S 0355 1.188 12.072 -0.836 1.805
+D+0.750L 0,356 1.168 12.092 -0.838 1.809
+D+3.7501.+0.7508 0493 1.168 15.969 -1.161 2.506
+D+0.60W+0.70H 1275 1.168 8.173 -0.511 -3.481
+D+0.750L+0.450W+0.70H 1.363 1.168 13.045 -0.917 -2.238
+D+0.750L+0.7505+0,450W 0.781 1.168 16.922 -1.240 1.578
+D+0.750L+0.52508+0.450W+0,70H 1459  1.168 15.7569 -1.143 -1.749
+D+0,70E 0172  1.168 10.586 -0.713 2.106
+D+0,750L+0.7505+0.5250E 0493  1.168 18.740 -1.391 3.430
+0.60D+0.70E 0.103  1.168 7.835 -0.551 1.756
l. Only 0.245 1.168 6.920 -0.577 1.245
S Only 0.183  1.188 5.170 -0.431 0.930
W Only 0.639 1.168 2,118 Q177 -2.063
E Only 1.168 5.277 -0.440 1.759
H Only 1.028  1.168 -4.454

Maximum Moment Reactions Note: Only nan-zera reactions are listed.
Moment About X-X Axis Moment About Y-Y Axis

Load Combination @ Base @ Top @ Base @ Top

+D+L -0.982 k-ft 2120 k-fil

D Only -0.408 k-t 0.875 k-t

+D+8 -0.836 k-t 1.805 k-ft

+D+0.750L -0.828 k-it 1.809 k-fl

+D+0.750L+0.7508 -1.161 k-it 2,508 . k-t

+D+0.60W+0.70H -0.511 k-it -3.481 k-t

+D+0.750L+0.450W+0.70H -0.917 k-t -2.238 k-t

+D+0.750L+0.750S+0.450W -1.240 k-t 1.578 k-t

+D+0.750L+0.52508+0.450W+0.70H -1.143 k-t -1.749 k-t

+D+0.70E -0.713 k-§t 2.108 k-ft

+D+0.750L+0.750S+0.5250E -1.391 k-t 3.430 k-t

+0.60D+0.70E -(.551 k-it 1.756 k-t

L Only -0.577 kit 1.245 k-t

8 Only -0.431 k-t 0.930 k-ft

W Only 0177 k-t -2.063 k-ft

E Only -0.440 k-t 1.759 k-ft

H Onily k-ft -4.454 k-t
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I Concrete Coluntn

Project File: 24261 - foundation.ec6

LIC# : KW-06014171, Build:20.24.12.17

DESCRIPTION: Ftg Pier - @ HSS - Ab direction

Maximum Deflections for Load Combinations

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection  Distance
D Only 0.0004 in 4.333 ft -0.000 in 4333 ft
+D+L 0.0009 in 4.333 ft -0.000 in 4333 ft
+D+8 0.0007 in 4.333 ft -0.000 in 4333 ft
+D+0.750L 0.0007 in 4333 ft -0.000 in 4.333 it
+D+0.750L+0.7508 0.0010 in 4,333 ft -0.000 in 4333 it
+D+0.60W+0.70H -0.0005 in 4,333 ft -0.000 in 4,333 ft
+D+0.750L+0.450W+0.70H -0.0001 in 3285 ft -0.000 in 4333 ft
+D+0.750L+0.7505+0.450W 0.0009 in 4,333 it -0.000 in 4.333 ft
+D+0.750L+0.52508+0,450W+0.70H 0.0001 in 4333 ft -0.000 in 4.333 ft
+0.60D+0.60W+0.70H -0.0007 in 4333 ft -0.000 in 4.333 ft
+D+40.70E 0.0007 in 4333 ft -0.000 in 4.333 ft
+D+0.750L+0.7505+0.5250E 0.0013 in 4333 ft -0.000 in 4.333 ft
+0.60D+0.70E 0.0008 in 4333 f -0.000 in 4.333 ft
L Only 0.0005 in 4333 ft -0.000 in 4.333 it
S Only 0.0004 in 4333 i -0.000 in 4.333 ft
W Only -0.0004 in 4333 ft -0.000 in 4,333 ft
E Only 0.0006 in 4,333 it -0.000 in 4,333 ft
H Only -0.0009 in 4.304 it 0.000 in 0.000 ft
Sketches
"ﬂ!
[ ) L o

L

240

Interaction Diagrams

R B
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‘ Concrete Column

Project File: 24281 - foundation.ect

LIC# RW-0B014171, Bulid:20.24.12.17
DESCRIPTION: Ftg Pier - @ HSS - 12 direction

Code References

HAYDEN CONSULTING ENGINEERS

(c} ENERCALG, LLC 1982-2025

Calculations per ACI 318-14, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

fc : Concrete 28 day streng = 2.50 ksi Overall Column Height = 4,333 1t

E= = 3,122.0 ksi End Fixity Top Free, Boltom Fixed

Density = 150.0 pef Brace condition for deflection (buckling) along colun

B = 085 X=X (width) axis :

fy - Main Rebar = 60.0 ksi Unbraced Length for buckling ABOUT X-X Axis=10ft, K =1.0

E - Main Rebar = 28,000.0 ksi Y.Y (depth) axis :

Allow. Reinforcing Limits ASTM A815 Bars Used Unbraced Length for buckling ABQUT Y-Y Axis = 10 i, K= 1.0
Min. Reinf. = .50 %
Max. Reinf. = 8.0%

Column Cross Section

24.0in Diameter, Column Edge to
Rebar Edge Cover = 2.0in

Column Dimensions :

8 - #5 bars

Column Reinforcing :

Applied Loads

Entered loads are factored per load combinations specified by user,

Column self weight included : 2,041.88 Ibs * Dead Load Factor

AXIAL LOADS ...

Axial Load at 4.333 ft above base, Xecc = -4.0in, Yecc =-1.0in, D =4.860,L =6,920,$=5.170, W =2118, E=5.277 k

BENDING LOADS.. ..

l.at. Point Load at 4.333 ft creating Mx-x, D = 0.0430, L = 0.0610, S = 0.0460, W =2.374, H=1.028 k

DESIGN SUMMARY
Load Combination +1.20D+L+0.308+W+H
Location of max.above base 4.304 ft
Maximum Stress Ratio 0.082: 1
Ratio = (Pur2+Mur2)*.5 [ (PhiPn?2+PhiMnA2)A.5
Pu= 18.871 k ¢*Pn= 228.564 k
Mu-x = -13.920 k-ft O* Mn-x = 169.372 k-ft
Mu-y = 5474 k-t O* M-y = 65.013 k-ft
Mu Angle = 21.0 deg ¢ - 0.7212
Viu at Angle = 14,958 k-ft (p/ln at Angle = 181.658 k-ft

Pn & Mn values located at Pu-Mu vector intersection with capacify curvt
General Section Informatiol

Column Capacities . .
Pnmax : Nominal Max. Compressive Axial Capaci  1,104.86 k

Prmin : Nominal Min. Tension Axial Capacity k
¢ Pn, max: Usable Compressive Axial Capacity 57453k
(¢ Pn, min : Usable Tension Axtal Capacity k

Governing Load Combination Results

Maximum SERVICE Load Reactions.

Bottom along Y-Y 0.0k
Bottom along X-X 2374 k

Top along Y-Y 1.168k
Top along X-X 0.0k

Maximum SERVICE Load Defiections . .

Along Y-Y 0.002121in at 433311 above base
for load combination : W Qnly
Along X-X -0.001764in at  4.333ft above base

for load combination : +D+0.7501.+0.7505+0.5250E

p =0.850 g = 0.80
p: % Reinforcing  0.5482 % Rebar % Ok
Reinforcing Area 2.480 in*2

Concrete Area 452,389 in*2

Governing Factored Moment Dist. from

Axal Load
Load Combination XX Y.Y | base ft puk ® * Pn

Bending Analysis k-t
Utilization

&x &x*Mux §y &y* Muy Alpha (deg) §Mu ¢ M Ratio

+1.20D+1.60L

MZmin Actual  4.30  19.35 461.32 1.000

2,13 1.000 563 69.000 6.02 143.61 0.042
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‘ Concrete Column

Project File: 24261 - foundation.ec

LIC# : KW-06014171, Build:20.24.12.17

DESCRIPTION: Ftg Pier - @ HSS - 12 direction

HAYDEN CONSULTING ENGINEERS

(c} ENERCALC, LLC 1882-2025

Governing Load Combination Results
Governing Factored Moment Dist. from /-‘;(xial Load Bending Analysis  k-ft Utllization
L.oad Combination XX YY|base ft Pu @ *Pn  §x §x*Mux §Y Sy*Muy Alpha (deg) §Mu @ Mn Ratio
+1.200+1.60L+0.508 M2min Actual  4.30  21.94 458.03 1.000 241 1.000 850  70.000 693 14458 0.048
+1.20D+L M2,min Actual  4.30 15.20 471.04 1.000 1.67 1.000 425  69.000 457 140.65 0.032
+1.20D+0.50W Actual Actual  4.30 934 300,93 1.000 -4.79 1.000 230 26.000 531 170.18 0.031
+1,.20D+L+1.608 M2,min Actual 4.30 23.47 454.72 1.000 2.58 1.000 7.01 70.000 747 14553 0.051
+1.20D+1.605+0.50W Actual Actual  4.30 17.61 41223 1.000 -4.42 1.000 5.05 49.000 6.72 156.77 0.043
+1.20D+L+W Actual Actual  4.30 17.32 27469 1000 -9.54 1.000 496  27.000 1075 171.27 0.083
+1.20D+L+0.508+W Actual Actual  4.30 19.91 304.14 1.000 -9.42 1.000 582  32.000 11.07 17017  0.065
+0.90D+W Actual Actual 4.30 8.33 153.87 1.000 -2.91 1.000 2.16 12.000 1016 187.75 0.054
+0.90D+0.50W+H Actual Actual  4.30 7.27 14016 1.000 -9.31 1.000 1.81 11.000 948 18178 0.052
+1. 20D+ +W+H Actual Actual  4.30 17.32 215.03 1.000 -13.99 1.000 496  20.000 14.84 18472 0,080
+1.20D+L+0.30S+W+H Actual Acteal 4.30 18.87 228.56 1.000 -13.92 1.000 547  21.000 1496 181.66 0.082
+1.20D+L+0.20S+E M2Z,min Actual 430 21.51 458.03 1.000 2.37 1.000 6.35  70.000 6.78 144.58 0.047
+0.90D+E M2,min Actual 4.30 11.42 467.75 1.000 1.26 1.000 3.22  869.000 346 14167 0.024

Maximum Reactions

Note: Only non-zera reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @Base @ Top @ Base @ Top
+D+L 1.168 0.104 13.822 -0.531 3.927
D Only 1.168 0.043 6.902 -0.219 1.620
+D+8 1.168 0.089 12.072 -0.450 3.343
+D+0.750L 1.168 0.089 12.092 -0.453 3.350
+D+0.750L+0.7508 1.168 0.123 15.989 -0.827 4,643
+D+0.60W+0.70H 1.168 2.187 8.173. -8.965 2.044
+D+0.750L+0.450W+0.70H 1.168 1.877 13.045 -7.215 3.668
+D+0.750L+0.7508+0.450W 1.168 1.192 16.922 -3.923 4.960
+D+0.750L+0.52505+0.450W+0.70H 1.168 1.901 15.759 -7.093 4,572
+D+0.70E 1.168 0.043 10.596 -0.527 2.851
+D+0.7500L+0,7505+0.5250E 1.168 0.123 18.740 -0.857 5.566
+0.60D+0.70E 1.168 0.026 7.835 -0.439 2.203
L Cnly 1.168 0.061 £.920 -0.312 2.307
S Only 1.168 0.046 5170 -0.232 1.723
W Only 1.168 2.374 2.118 -10.110 0.706
E Only 1.168 B.277 -0.440 1.759
H Only 1.168 1.028 -4.454

Maximum Moment Reactions Note: Only non-zero reactions are listed.
Maoment About X-X Axis Moment About Y-Y Axis

Load Combination @ Base @ Top @ Base @ Top

+D+L -0.531 k-ft 3.927 k-ft

D Only -0.219 k-ft 1.620 k-ft

+D+5 -0.450 k-ft 3.343 k-ft

+D+0.750L -0.453 k-ft 3.350 k-ft
+D-+0.750L+0.750S8 -0.627 k-ft 4.643 k-ft
+D-+0.60W+0.70H -8.965 k-ft 2.044 k-ft

+D+0.7500+0.450W+0.70H -7.215 k-ft 3.668 k-t

+D+0.7500L+0.7505+0.450W -3.923 k-ft 4.960 k-ft

+D+0.750L+0.52508+0.450W+0,70H -7,093 k-ft 4,572 ke-ft
+D+0.70E -0.527 k-ft 2.851 ke-ft
+D+0.750L+0.7505+0.5250E -0.857 k-ft 5.566 be-ft
+0.60D+0.70E -0.439 k-ft 2203 ke-ft

L Only -0.312 k-ft 2.307 ke-ft

S Only -0.232 k-ft 1.723 k-t

W Only -10.110 k-ft 0.706 k-t

E Only -0.440 k-ft 1.759 be-ft

H Only -4.454 k-ft ket
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Concrete Column . Project File: 24261 - foundation.ecs
LIC# : KW-08014171, Build:20,24,12,17 HAYDEN CONSULTING ENGINEERS {c) ENERCALC, LLC 1982-2025

DESCRIPTION: Ftg Pier - @ HSS - 12 direction

Maximum Deflections for Load Combinations

Load Combination Max. X-X Deflection Distance Max. Y-¥Y Deflection  Distance
D Only 0.0005 in 4,333 ft -0.000 in 4.333 ft
DL 0.0012 in 4333 ft -0.000 in 4.333 it
+D+S 0.0011 in 4333 -0.000 in 4,333 ft
+D+0.750L 4.0011 in 4.333 ft -0.000 in 4,333 ft
+D+0.750L+0.750S8 ¢.0015 in 4.333 it -0.000 in 4,333 ft
+D+0.60W+0.70H 0.0006 in 4.333 fi 0.002 in 4,333 ft
+D+0.750L+0.450W+0.70H 0.0012 in 4,333 ft 0.001 in 4.333 ft
+D+0.750L+0.7508+0.450W 0.0016 in 4,333 ft 0.001 in ‘4333 i
+D+0.750L+0.52505+0.450W+0.70H 0.00t4 in 4.333 ft 0.001 in 4333 i
+0.60D+0.60W+0.70H 0.0004 in 4333 ft 0.002 in 4333
+D+0.70E 0.0009 in 4,333 ft -0.000 in 4333 ft
+D+0.750L+0.7505+0.5250E 0.0018 in 4,333 ft -0.000 in 4333 ft
+0.60D+0.70E 0.0007 in 4333 ft -0.000 in 4.333 ft
L Only 0.0007 in 4333 ft -0.000 in 4,333 ft
S Only 0.0005 in 4333 #t -0.000 in 4.333 ft
W Only 0.0002 in 4333 ft .002 in 4.333 ft
E Only 0.0008 in 4,333 ft -0.000 in 4.333 ft
H Only 0.0000 in 0.000 ft 0.001 in 4.304 ft
Sketches

[EETENT ————

Interaction Diagrams
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-Concrete Beam Project File: 24261 - foundation.ec6
LIC# : KW-08014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS {c} ENERCALC, LLC 1982-2025
DESCRIPTION: Fig Pier - @ Wall Pier Strong/AB direction

CODE REFERENCES

Calculations per AC| 318-14, IBC 2018, CBC 2019
Load Combination Set : ASCE 7-16

General Information

fc = 4.0 ksi ¢ PhiValues  Flexwe: 0.90 . Lo
fr=7.5*3 *fcl2 = 474,342 psi Shear: 0.750 o e
\y Density = 145.0 pef By = 0.850 T T
2 LtwWt Factor = 1.0 i 2
Elastic Modulus = 3,122.0 ksi Fy - Stirrups AQ .0 ksi :

. E - Stirrups = 20.000.0ksi z
fy - Main Rebar = 60.0 ; . '
E - Main Rebar = 29.000.0 ksl Stirrup Bar Size # 3

Number of Resisting Legs Per Stlrrup = 2
- 2 ]
(0.774) L{1.102) S(0.B823) W{0.696) H(1.376)
= 2L WX L2
Cross Section & Reinforcing Details
Rectangular Section, Width = 22.0in, Height=22.0in

Span #1 Reinforcing....

2-#t5 at 3.0 in from Bottom, from 0.0 to 4.333 ft in this span 2-#5 at 3.0 in from Top, from 0.0 to 4.333 ft in this span

Point Load : D =0.7740, L=1.102, S=0.8230, W =0.6260, H=1376 k@ 4.333 f
Moment : D =2430, L=3.480, S=2.585 W=1.773, H=23.642 k-ft, Location = 4.333 ft from left end of this span

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.536 : 1
Section used for this span Typical Section
Mu : Applied -31.411 k-ft
Mn * Phi : Allowable 58.605 k-ft
Location of maximum on span 0.000 ft
Span # where maxirum occurs Span# 1

Maximum Deflection

Max Downward Transient Deflection 0.002in Ratio= 51206 >=360.0 W Only
Max Upward Transient Deflection 0.000 in Ratio= 0 <360.0 HOaly
Max Downward Total Deflection 0.005in Ratio= 20256 >=240.0 Span: 1: +D+0.750L+0.52505+0.450W+0.70H
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0 Span: 1:+D+0.750L+0.52508+0.450W+0,70H
Vertical Reactions Support notation : Far left is #1
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 3.309
Max Upward from Lead Combinations 3.309
Max Upward from Load Cases 1.376
D Only 0.774
+D+L 1.876
+D+3 1.897
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’ Cori'crete Beam Project File: 24261 - foundation.ech

LICH : KW-06074171, Buld:20.24.1217 HAYDEN CONSULTING ENGINEERS {0) ENERCALT, LLC 1982-2025
DESCRIPTION: Ftg Pier - @ Wall Pier Strong/AB direction

Vertical Reactions Support notation : Far lefis #1
Load Combination Support 1 Support 2
+0+0.750L 1.600
+D+0.750L+0.7503 2.218
+D+0.60W 1.192
+D+0.7500L+0.450W 1.914
+0.60D+0.60W 0.882

+0.60D 0.464

L Only 1.102

S Only 0.823

W Only 0.696

H Only 1.376
+D+0.60W+0.70H 2.155
+0.60D+0.60W+0.70H 1.845
+D+0.750L+0.450W+0.70H 2.877
+D+0,750L+0.52505+0,450W+0.70H 3.309

Shear Stirrup Requirements
Entire Beam Span Length : Vu < Phi*Vc / 2, Req'd Vs = Not Reqd per 9.6.3.1, Stirrups are not required.
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Concrete Beam

LICH : KW-06014171, Build:20.24,12,17

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: Ftg Pier - @ Wall Pier Weak/12 direction

CODE REFERENCES

Project File: 24261 - foundation.ec6

(c) ENERCALC, LLC 1982-2025

Calculations per ACI 318-14, IBC 2018, CBC 2019

Load Combination Set : ASCE 7-
General Information

16

fe = 4.0 ksi { Phivalues Flexure: 0.90
fr=7.5*),"fcl2 = 474.342 psi Shear: (.750
s Density = 145.0 pcf By = 0.850
A Ltwt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40,0 ksi
. _ E - Stirrups = 29,000.0ksl
- Main Rebar = 60.0 : : !
g- Main Rebar = 29,000.0 ksi Stirup Bar Size # 3
Number of Resisting Legs Per Stirup = 2

o

D(0.043) L(0.061) 5(0.046) W(2.374) H(0.B6G)

Cross Section & Reinforcing Details

Rectangular Section, Width =22.0in, Height=22.0in

Span #1 Reinforcing....

2-#5 at 3.0 in from Bottom, from 0.0 to 4.333 #t in this span

2-#5 at 3.0 in from Top, from 0.0 to 4.333 ftin this span

Paint Load : D =0.0430, L =0.0610, S =0.0460, W =2.374, H=0.8660k @ 4.333 f

DESIGN SUMMARY

Maximum Bending Stress Ratio
Section used for this span
Mu : Applied
Mn * Phi : Allowable

Location of maximum on span
Span # where maximum accurs

Maximum Deflection

0.249 : 1

Typical Section
-14.585 k-ft
58.605 k-ft

0.000 fi

Span #1

Max Downward Transient Deflection 0.002 in Ratio = 56980 >=360.0 S Only
Max Upward Transient Deflection 0.000in Ratio= 0 <360.0 Overall MAXimum Envelope
Max Downward Total Deftection 0.002 in Ratio= 56980 >=240.0 Span:1:W Only
Max Upward Total Deflection 0.000 in Ratio= 0<240.0 Span:1:W Only
Vertical Reactions Support notation : Far left is #1
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 2.374
Max Upward from Load Combinations 2.074
Max Upward from Load Cases 2.374
O Only 0.043
+D+L 0.104
+D+S 0.089
+D+0.750L 0.089
+D+0.750L+0.750S 0.123
+D+0.60W 1,467 72 170
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Concrete Beam

Project File: 24281 - foundation.ecé

LIC# : KW-08014171, Build:20.24.12.17

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: Ftg Pier- @ Wall Pier Weak/12 direction

Vertical Reactions

Support notation ; Far left is #1

{c) ENERCALT, LLC 1982-2025

Load Combination

Support 1 Support 2

+D+0.750L+0.450W 7157
+0,60D+0.60W 1.450
+0.60D 0.026
L Only 0.061
S Only 0.046
W Only 2.374
H Only 0.866
+D+0.80W+0.70H 2,074
+0.60D+0.60W+0.70H 2,056
+D+0.750L+0.450W-+0.70H 1.763
+D+0.750L+0.52508+0.450W+0,70H 1787

Shear Stirrup Requirements

Entire Beam Span Length : Vu < Phi*Vc / 2, Req'd Vs = Not Reqd per 8.6.3.1, Stirrups are not required.
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Concrete Column Project File: 24261 - foundation.ecé

UICH T KW-06014171, BUIK:20.24.12.17 HAYDEN CONSULTING ENGINEERS ‘ (e ENERCALT, LLC 1982-2025
DESCRIPTION: Ftg Pier - @ Wall Pier - Vertical Load Check

Code References
Calculations per AC| 318-14, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

fic : Concrete 28 day streng = 2,50 ksi Overall Column Height = 4333 fi

E= = 3,122.0 ksi End Fixity Top & Bottom Pinned

Density = 150.0 pef Brace condition for deflection {buckling) along colun

B = 0.850 X-X (width) axis :

iy - Main Rebar = 60.0 ksi Unbraced Length for buckling ABOUT X-X Axis = 10 i, K = 1.0

E - Main Rebar = 29,000.0 ksi Y-Y (depth) axis :

Allow. Reinforcing Limits ASTM AB15 Bars Used Unbraced Length for buckling ABOUT Y-Y Axis =10 ft, K= 1.0
Min. Reinf. = 0.50 %
Max. Reinf. = 8.0%

Column Cross Section
Column Dimensions : ~ 24.0in Diameter, Column Edge to
Rebar Edge Cover = 2.0in

Column Reinforcing : 8 - #5 bars

T *ay

~ Gl
.—&m‘
Pt

240

Applied Loads Entered loads are factored per load combinations specified by user.
Column self weight included : 2,041.88 |bs * Dead Load Factor
AXIAL LOADS . ..
Axial Load at 4.333 ft above base, Xecc = -1.0in, Yecc =-12.0in, D= 6.681, L=6.220,5 =5170, W=2118,E=4.733 k
DESIGN SUMMARY
Load Combination +1,20D+L+1.60S Maximum SERVICE Load Reactions .
Location of max.above base 4.304 Top along Y-Y 0.3507 k Bottom along Y-Y  0.3507 k
Maximum Stress Ratio 0.123:1 Top along X=X 4208k Bottom along X-X 4,208 k
Ratio = (Put2+Mu’2)*.5 / (PhiPn*2+PhiMn"2)*.5
Pu = 25659 k ¢ *Pn= 208.942k
Maxi SERVICE Load Deflecti .
Mux=  23.053 kt O*Mnx= 186594 k-t aximum oag ~etlections
Muy = 2 823 keft P* Mney = 22 810 kAt Along Y-Y 0.000753in at  2.530it above base
-y = : ] n-y: 0 7.838 : for load combination : +D+0,750L+0.7505+0.5250E
Mu Angle = 7.0 deg ¢ ' Along X-X .0000630in at 2.530{ above base
Vu at Angle = 23226 k-t @n at Angle = 188.105 k-ft for load combination : +D+0.750L+0.7505+0.5250E
Pn & Mn values located al Pu-Mu vector intersection with capacity curwe
o General Section Informatio =0.850 g = 080
Column Capacities . . p

p : % Reinforcing 05482 % Rebar % Ok

Pnmax : Nominal Max, Compressive Axial Capaci  1,104.86 k
Reinforcing Area 2.480 in2

Prmin : Nominal Min. Tension Axial Capacity k -
@ Pn, max : Usable Compressive Axial Capacity ~ 574.53 k Concrete Area  452.389 in"2
({ Pn, min : Usable Tension Axial Capacity k
Governing Load Combination Results
Governing Faciored Moment Dist. from P;{xial Load Bending Analysis  k-ft Utilization
Load Combination XX Y-Y|base ft Pu @ *Pn  §Xx §x*Mux §Y sy*Muy Alpha (deg) §Mu @Mn Ratio
+1.20D+1.60L Actual M2min 430 21,54 2i1.35 1.000 18.96 1.000 2.37 7.000 1811 187.86 0.102
+1.20D+1.60L+0.508 Actual M2,min 430 2412 20894 1.000 21,53 1.000 2.65 7.000 2i.69 18811 0.115
+1.200+L Actual M2,min  4.30 17.39 218,50 1.00C 14.84 1.000 1.91 7.000 14.96 187.03 0.080

74 170



HAYDEN

ENGIN

EERS

STRUGTURAL | CIVIL

’ Concrete Column

" Project File: 24261 - foundation.ecé

LIC# : KW-08014171, Build:20.24.12.17

BAYDEN CONSULTING ENGINEERS

DESCRIPTION: Fig Pier - @ Wall Pler - Vertical Load Check

Governing Load Combination Results

(¢) ENERCALC, LLC 1982.2025

Govermning Faclored Moment Dist. from F;(xial Load Bending Analysis k-t Utiization
Load Combination XX Y-Y[base ft Pu ¢ *Pn  §x §x*Mux §Y §y*Muy Alpha (deg) §Mu ¢ Mn Ratio
+1.200+0.50W Actual M2,min~ 4.30 11.53 234.31 1.000 9.02 1.000 1.27 8.000 910 184.35 0.049
+1.20D+L+1.608 Actual M2 min 4.30 2566 20894 1.00C 23.05 1.000 2.82 7.0C0 23.23 18811 0123
+1.20D+1.60S+0.50W Actual M2,min  4.30 19,80 213.73 1.000 17.23 1.000 218 7.000 17.37 187.60 0.093
+1.20D+L+W Actual M2,min  4.30 19.51 213.73 1.000 16.94 1.000 215 7.000 17.08 187.60 0.091
+1.20D+L.+0.505+W Actual M2min  4.30 22.09 211.35 1.0600 19.51 1.000 243 7.000 19.66 18786 0.105
+0.90D+W Actual M2min  4.30 997 227.37 1.000 8.08 1.000 1.10 8.000 8.15 18570 0.044
+1,20D+L+0.205+E Actuat M2,min 4,30 23.15 208.94 1.000 20.57 1.000 2.55 7.000 20.72 188.11 0.110
+0.90D+E Actual M2,min  4.30 12.58 218.50 1.000 10.67 1.000 1.38 7.000 10.v6 187.03 0.058

Maximum Reactions

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction

Axial Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @Base @ Top @ Base @ Top

D Cnly 0.128 0.128 1.542 1.542 B8.723

+D+L 0.262 0.262 3139 3139 15.643

+D+8 0.228 0.228 2735 2,735 13.893

+D+(.750L 0.228 0.228 2.740 2,740 13.813

+D+).750L+0.7508 0.303 0.303 3635 3635 17.790

+D+0.80W 0.153  0.153 1.835 1.835 9.994

+D+0,750L+0.450W 0.247 0.247 2.960 2.960 14.866

+D+0,750L+0.7505+0.450W 0.321 0.321 3.855 3.8585 18.743

+0.60D+0,60W 0.102  0.102 1.218  1.218 6.505

+D+0,70E 0.192 0192 2307 2307 12.036

+D+0,750L+0,7505+0.5250E 0.351 0.351 4.208 4.208 20.275

+0.80D+0.70E 0.141 0.141 1690  1.690 8.547

L Only 0.133 0.133 1.597 1.597 6.920

S Only 0.099 0.099 1.193 1.193 5.170

W Only 0.041 0.041 0483 0.489 2.118

£ Only 0.091 0.091 1.092  1.092 4733

Maximum Moment Reactions Note: Only non-zero reactions are listed.
Moment About X-X Axis Moment About Y-Y Axis
l.oad Combination @ Base @ Top @ Base @ Top
D Only K-t k-l
+D+L k-ft k-ft
+D+8 k-t k-1l
+D+0.750L k-t k-ft
+D+0.750L+0.7508 k-t k-fi
+D+0.60W k-t k-ft
+D+0.750L+0.450W k-t k-fi
+D+0.750L+0.7505+0.450W k-ft k-ft
+0.600+0.60W k-ft k-ft
+D+0.70E k-ft k-t
+D-+0.750L+0.7505+3.5250E k-ft k-ft
+0.60D+0.70E k-ft k-ft
L Only k-ft k-ft
S Only k-t k-t
W Only k-t k-t
E Only k-ft k-t
Maximum Deflections for Load Combinations

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection  Distance

D Only -0.0000 in 2530 ft 0.000 in 2.530 ft

+D+L -0.0000 in 2530 ft 0.001 in 2.530 ft

+D+8 -0.0000 in 2530 fi 0.000 in 2.530 ft

+D+0.750L -0.0000 in 2530 ft 0.000 in 2.530 ft

+D+0.750L+0.750S -0.0001 in 2530 ft 0.001 in 2.530 ft

+D+0.60W -0.0000 in 2530 ft 0.000 in 2.530 ft

+DH+0.750L+0.450W -0.0000 in 2.530 ft 0.001 in 2.530 ft

+D+0.750L+0.7505+0.450W -0.0001 in 2530 fi 0.001 in 2.530 ft
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(Concrete Column

Project File: 24261 - foundation.ecé

LIC# : KW-06014171, Build:20.24.12.17

Maximuim Deflections for Load Combinations

HAYDEN CONSULTING ENGINEERS
DESCRIPTION: Ftg Pier - @ Wall Pier - Vertical Load Check

(c) ENERCALC, LLC 1982-2025

Load Combination Max. X-X Deflection Distance Max. Y-Y Beflection  Distance
+0.60D+0,60W -0.0000 in 2530 it 0.000 in 2.530 ft
+D-+0,70E -0.0000 in 2530 ft 0.000 in 2.530 #t
+D+0,750L+0,7505+0.5250E -0.0001 in 2.530 ft 0.001 in 2.530 ft
+0.60D+0.70E <0.0000 in 2530 ft 0.000 in 2.530 ft
L Only <0.0000 in 2.530 ft 0.000 in 2.530 ft
S Only -0.0000 in 2530 ft 0.000 in 2530 ft
W Only 0.0000 in 0.000 ft 0.000 in 2530 ft
E Only -0.0000 in 2530 ft 0.000 in 2530 ft
Sketches
0'5
., ., win
. i !
P L i !
L O
’ mrrein _—
-
SN

Interaction Diagrams
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rConcrete Beam ' Project File: 24261 - foundation.ec
LIC#H : KW-068014171, Build:20.24.02.28 HAYDEN CONSULTING ENGINEERS (c) ENERCALC INC 1983-2023

DESCRIPTION: Fig Pier - Dead L.oad only

CODE REFERENCES

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

General Information

fe . = 4.0 ksi ¢ PhivValues Flexure:  0.90
fr=Tc'™ '7.50 = 474.342psi Shear: 0.750 o
W Density = 145.0 pef B4 = 0.850 B
2 Liwt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0kst )
fy - Main Rebar = 80.0 ksi gti-rit;:rngsze#; 29,000.g ksi
E - Main Rebar = 29,000.0 ksi

Number of Resisting Legs Per Stirrup = 2

. .

A
s E R

Cross Section & Reinforcing Details
Rectangular Section, Width =22.0in, Height=22.0in
Span #1 Reinforcing....
2-#5 at 3.0 in from Bottom, from 0.0 to 4.333 ft in this span 2-#5 at 3.0 in from Top, from 0.0 to 4.333 ft in this span

Beam self weight calculated and added to loads

DESIGN SUMMARY _Design OK
Maximum Bending Stress Ratio = 0.109 : 1
Section used for this span Typical Section
Mu : Applied -6.406 k-ft
Mn * Phi ; Allowable 58.605 k-t
Location of maximum on span 0.000 ft
Span # where maximum occurs Span# 1

Maximum Deflection

Max Downward Transient Deflection 0.000 in Ratio = 0 <360.0
Max Upward Transient Deflection .0.0001In Ratio = 0 =<360.0
Max Downward Total Deflection 0.000 in Ratio = 0 <240.0 Span: 1:D Only
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0 Span: 1: D Only
Vertical Reactions Support notation : Far left is #1
l.oad Combination Support 1 Support 2
Max Upward from all Load Conditions 2,112
Max Upward from Load Combinations 1.267
Max Upward from Load Cases 2112
D Only 2.112
+0.600D 1.267
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Mx and Mz are
enercalc
terminology and
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’ General Footing

Project File: 24261 - foundation.ec6

[ICH : KW-06014171, BUlid:20.24.12.17
DESCRIPTION: Spot Footing - @ Concrete Wall

Code References

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1882-2025

Calculations per ACI 318-14, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

Material Properties

Soil Design Values

fc : Concrete 28 day strength = 2.50 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 80.0 ksi Soil Density = 110.0 pef
Ec : Concrete Elastic Modulus = 3,122.0 ksi Increase Bearing By Footing Weight = No
Concrete Density = 145.0 pef Soil Passive Resistance (for Sliding) = 250.0 pef
o) Values  Flexure = 0.90 Soil/Concrete Friction Coeff. = 0.30
. _ Shear = 0.750 Increases based on footing Depth
Analysis 3‘“}'“95 ] . Footing base depth below soil surface = it
Min Steel % Bending Reinf. = Allow press. increase per foot of depth = ksf
Min Allow % Temp Reinf. = 0.00180 when footing base is below = ft
Min. Qverturning Safety Factor = 1.0:
Min. Sliding Safety Factor = 1.0 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth
Use ftg wt for stability, moments & shears : Yes when max. lenath or width is areater than = ksf
Add Pedestal Wt for Sail Pressure : No *- 1eng ihisg - #
Use Pedestal wt for stability, mom & shear : No
Dimensions
Width parallel to X-X Axis = 6.0 ft
Length parallel to Z-Z Axis = 5750 ft Z
Footing Thickness = 20.0in |
Pedestal dimensions... X & X
px : parallet to X-X Axis = in o
pz : parallel to Z-Z Axis ; in
Height in 5
Rebar Centerline to Edge of Cancrete... 1
at Bottom of footing = 3.0in -
Vel
X i)
. . f =4
Reinforcing 6% =

Bars parallel to X-X Axis _
Number of Bars - 9

Reinforcing Bar Size = # 5
Bars parallel to Z-Z Axis

Number of Bars = 9

Reinforcing Bar Size = # 5

Bandwidth Distribution Check {ACI 15.4.4.2)
Direction Requiring Closer Separation
Bars along Z-Z Axis

# Bars required within zone 97.9 %
# Bars required on each side of zone 21%
Applied Loads
D Lr L S w E H

P : Column Load = 8,793 6.920 5.170 2.118 4.733 k
OB : Overburden = ksf
M-xx = 5.784 8.234 6.150 4,788 9.604 k-t
M-zz = 0.1870 0.2640 0.20 10.285 3752 k-ft
Vex = 0.0430 0.0610 0.0460 2.374 0.8660 k
V-z = 0.7740 1.102 8.230 0.6960 1376 k
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

General Footing : h Project File: 24261 - foundation.ecGJ
(iCH : KW-08014171, Bulld:20.24.12.17 HAYDEN CONSULTING ENGINEERS ' {c) ENERCALG, LLC 1982-2025

DESCRIPTION: Spot Footing - @ Concrete Wall

DESIGN SUMMARY Design OK

Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.9645 Boil Bearing 1.929 ksf 2.0 ksf +D+0.750L+0.52505+0,450W+0,70H
PASS 2,057 Overturning - X-X 16.141 k-ft 33.204 k-it +0.60D+0.60W+0.70H
PASS 2,808 Overturning - Z-Z 12.337 k-ft 34.647 k-it +0.60D+0.60W+0.70H
PASS 1.685 Sliding - X-X 2.056 k 3465 k +0.60D+0.60W+0.70H
PASS 1.007 Sliding - Z-Z 8.088 k 8.145 k +D+0.750L+0.7505+0.450W
PASS nfa Uplift 0.0k 0.0k No Uplift
PASS 0.1258 Z Flexure (+X) 4,513 k-t 35.873 k-ftfit +1.200+L+0.308+W+H
PASS 0.09089 Z Flexure (-X) 3.261 k-ftt 35.873 k-ftft +1.20D+L+1.608
PASS 0.2195 X Flexure (+Z} 7.556 k-ft/ft 34.428 k-ft/ft +1.20D+L+1.60S8
PASS 0.02860 X Flexure (-Z) 0.9845 k-ft/ft 34.428 k-ft/ft +0.90D+E
PASS 0.1066 1-way Shear (+X) 7.999 psi 75.0 psi +1.200+L+0.30S+W+H
PASS 0.07364 1-way Shear (-X) 5.523 psi 75.0 psi +1.20D+L+1.60S
PASS 0.1856 1-way Shear (+Z} 13.923 psi 75.0 psi +1.20D+L+1.605
PASS 0.02725 1-way Shear {-Z) 2.044 psi 75.0 psi +1.20D+1.608+0.50W
PASS 0.1410 2-way Punching 21.153 psi 150.0 psi +1,20D+L+1.608

' Top reinforcing mat required (see 'Bending’ tab}.
Hand check required for anchor pullout.
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HAYDEN
ENGINEERS

STRUCTURAL [ CIVIL

’ General Footing

Project File: 24261 - foundation.ect

LIC# : KW-06014171, Build:20.24.12.17

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: Spot Footing - @ Concrete Wall w/ resisting loads only

Code References

(c) ENERCALC, LLC 1982-2025

Calculations per ACI 318-14, IBC 2018, CBC 2019

Load Combinations Used : ASCE 7-16
General Information

Material Properties
f'c . Concrete 28 day sirength
fy : Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
@ Values  Flexure

Shear

Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure
Use ftg wit for stability, moments & shears
Add Pedestal Wi for Soil Pressure

Use Pedestal wt for stability, mom & shear
Dimensions

2,50 ksi
60.0 ksi
3,122.0 ksi

145.0 pef
0.90
0.750

Mmoo H n

0.00180

1.0:
1

1.0
Yes
Yes

No
No

1

Soil Design Values
Allowable Soil Bearing
Soil Density
Increase Bearing By Footing Weight
Soil Passive Resistance (for Sliding)
Soil/Concrete Friction Coeff.

Increases based on footing Depth
Footing base depth below soil surface
Allow press. increase per foot of depth

when footing base is below

o

Increases based on footing plan dimension
Allowable pressure increase per foot of depth

when max. length or width is greater than

1.50 ksf
110.0 pef
No
250.0 pof

0.30

Width parallel to X-X Axis
Length parallel to Z-Z Axis
Footing Thickness =

Pedestal dimensions...
px : parallel to X-X Axis
pz : parallel to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

nunun

Reinforcing

6.0 ft
5750 ft
200in

in
in
in

3.0in

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars
Reinforcing Bar Size

Bandwidth Distribution Check (ACI 15.4.4.2)

Direction Requiring Closer Separation

Bars along Z-Z Axis

o
5ugT
had

:
Edge Dist. = 3"

# Bars required within zone 979 %
# Bars required on each side of zone 2.1 %
Applied Loads
D Lr L s w E H

P : Column Load = 5.261 2.118 4733 k
OB : Overburden = ksf
M3 = 4778 9.604 k-fi
M-zz = 10.285 3.752 k-ft
Vex = 2374 0.8660 k
vz = 0.6960 1376k
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

General Footing

Project File: 24281 - foundation.ect

LIC# : KW-06014171, Build:20.24.12.17

DESCRIPTION: Spot Footing - @ Concrete Wall w/ resisting loads only

HAYDEN CONSULTING ENGINEERS

{¢) ENERCALC, LLC 1982-2025

DESIGN SUMMARY
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.5247 Soil Bearing 0.7870 ksf 1.50 ksf +D+0.60W+0.70H about X-X axis
PASS 2.280 Overturning - X-X 11.891 k-t 27111 k-ft +0.60D+0.60W+0.70H
PASS 2322 Qverturning - Z-Z2 12.182 k-ft 28.290 k-ft +0.600+0.60W+-0.70H
PASS 1.393 Sliding - X-X 2.031k 2.829 k +0.600+0.60W-0.70H
PASS 2.049 Sliding - Z-Z 1.381 k 2.829 k +0.600+0.60W+0.70H
PASS n‘a Unplift 0.0k 0.0k No Uplift
PASS 0.07782 Z Flexure (+X) 2.792 k-ftfft 35.873 k-fl/it +1.200+W+H
PASS 0.03443 Z Flexure {-X) 1.235 k-ft/ft 35.873 k-ft/ft +0.90D+E
PASS 0.07250 X Flexure (+Z) 2,496 k-ft/ft 34,428 k-Atft +1.20D+WH+H
PASS 0.03294 X Flexure (-Z) 1.134 k-t/ft 34,428 k-ftft +0.90D+E
PASS 0.06748 1-way Shear (+X) 5.061 psi 75.0 psi +1.20D+W+H
PASS 0.02798 {-way Shear (-X} 2.099 psi 75.0 psi +0.90D+E
PASS 0.06097 1-way Shear (+Z}) 4.573 psi 75.0 psi +1.20D+W+H
PASS 0.02578 1-way Shear (-Z) 1.934 psi 75.0 psi +0,90D+E
PASS 0.05146 2-way Punching 7.718 psi 150.0 psi +0.90D+E
Top reinforcing mat required (see 'Bending’ tab).
: Hand check required for anchor pullout.
7
84

Design OK
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’ General Footing

Project File: 24261 - foundation.ec6

LIC# : KW-08014171, Build:20.24.12.17

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: Spot Footing - @ HSS

Code References

{6y ENERCALG, LLC 1982-2025

Calculations per ACI 318-14, IBC 2018,
Load Combinations Used : ASCE 7-16

General Information

CBC 2019

Material Properties
f'c : Concrete 28 day sfrength
fy : Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
o Values  Flexure
Shear
Analysis Setfings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Fig Wt for Soil Pressure

Use fig wt for stability, moments & shears

Add Pedestal Wt for Soil Pressure

2.50 ksi
60.0 ksi
3,122.0 ksi
145.0 pcf
0.80
0.750

it

Use Pedestal wt for stability, mom & shear

Dimensions

0.00180

Soil Design Values
Allowable Soil Bearing
Soil Density
Increase Bearing By Fooling Weight
Soil Passive Resistance (for Sliding)
Soil/Concrete Friction Coeff,

o

Increases based on footing Depth
Footing base depth below soil surface
Allow press. increase per foot of depth

when footing base is below

mnuau

Increases based on footing plan dimension
Allowable pressure increase per foot of depth

when max. length or width is greater than

2.0 ksf
110.0 pcf
No

250.0 pcf
0.30

Width parallel to X-X Axis
Length parallel fo Z-Z Axis
Footing Thickness

Pedestal dimensions...
px : parallel to X-X Axis
pz : paralle! to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

Reinforcing

5.250 ft
5.250 ft
20.0in

in
in
in

3.0in

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars
Reinforcing Bar Size

(]

nn

Bandwidth Distribution Check (AC]15.4.4.2}

Direction Requiring Closer Separation

# Bars required within zone
# Bars required on each side of zone

Applied Loads

# 5

nfa
nfa
n/a

L
Edge Dist, = 3"

L S W E

P : Column Load
QOB : Overburden

6.973

6.920 5170 2118 5.277

k
ksf

M-xx
M-zz

1.620
0.4050

2,307 1.723 2.063
0.5570 0.4310 10.110

4.454 k-ft
4.454 k-t

Vex
V-z

0.0430
6.1720

0.0610 0.0480 2.374
0.2450 0.1830 0.6390

85
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

’ General Footing

Project File: 24261 - foundation.ec

CiCH - RW-08014171, Bulld:20.24.12.17
DESCRIPTION: Spot Footing - @ HSS

HAYDEN CONSULTING ENGINEERS

(c) ENERCALC, LLC 1982-2025

DESIGN SUMMARY
Min, Ratio Item Applied Capacity Governing Load Combination
PASS 0.6520 Boil Bearing 1.304 ksf 2.0 ksf +D+0.750L+0.52505+0.450W+0.70H
PASS 3.381 Overturning - X-X 7.338 k-ft 24.809 k-it +03.60D0+0.60W+0.70H
PASS 1.902 Overturning - Z-Z2 13.043 k-ft 24809 k-ft +3.600+0.60W+0.70H
PASS 1.307 Sliding - X-X 2470 k 2.835 k +0.60D+0.60W+0.70H
PASS 2.351 Sliding - 2-Z 1.208 k 2835k +0.60D+0.60W+0.70H
PASS nla Uplift 0.0 k 0.0 k Na Uplift
PASS 0.1267 Z Flexure (+X} 4.428 k-ft/t 34.956 k-ft/ft +1.20D+L+0.30S+W+H
PASS 0.07868 Z Flexure (-X) 2.750 k-ftft 34.956 k-ft/ft +1.20D+L+1.60S
PASS 0.1084 X Flexure (+£) 3.789 k-ft/ft 34,956 k-ft/ft +1.200+L+0.308+W+H
PASS 0.06178 X Flexure (-Z) 2.159 k-ft/t 34.956 k-ft/ft +1.20D+L+1.608
PASS 0.1087 1-way Shear (+X) 8.156 psi 75.0 psi +1.200+L+0.308+W+H
PASS 0.08231 i-way Shear (-X} 4.8673 psi 75.0 psi +1.200+L+1.603
PASS 0.09184 1-way Shear (+Z) 5.888 psi 75.0 psi +1.200+L+0.30S+W+H
PASS 0.04668 1-way Shear (-Z) 3.501 psi 75.0 psi +1,20D+L+1.608
PASS 0.1267 2-way Punching 19.003 psi 150.0 psi +1,20D+L+1.60S

Top reinforcing mat required (see "Bending' tab).

Hand check required for anchor pullout.
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' General Footing

Project File: 24261 - foundation.ecé

LIC#H : KW-06014171, Build:20.24.12.17

HAYDEN CONSULTING ENGINEERS

DESCRIPTION: Spot Footing - @ HSS w/ resisting loads only

Code References

{¢) ENERCALC, LLC 1982-2026

Calculations per AC| 318-14, IBC 2018, CBC 2019
Load Combinations Used : ASCE 7-16

General Information

Material Properties
f'c : Concrete 28 day strength
fy . Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
0] Values  Flexure
Shear
Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure
Use fig wi for stability, moments & shears
Add Pedestal Wt for Soil Pressure

Use Pedestal wt for stability, mom & shear
Dimensions

2.50 ksi
B0.0 ksi
3,122.0 ksi
145.0 pof
0.90
0.750

LU I |

n

Al

I mnu

0.00180
1.0:
1.0:

Yes

Yes

No
No

1
1

Soil Design Values
Allowable Soil Bearing
Soil Density
Increase Bearing By Footing Weight
Soil Passive Resistance (for Sliding)
Soil/Gonerete Fricticn Coeff.

Increases based on footing Depth
Footing base depth below sail surface
Allow press. increase per foot of depth

when footing base is below

nnn

Increases based on footing plan dimension
Allowable pressure increase per foot of depth

when max. length or width is greater than

1.50 ksf
110.0 pcf
No
250.0 pcf

0.30

5.250 fi
5.250 it
20,0 in

Width parallet to X-X Axis
Length parallel to Z-Z Axis
Footing Thickness =

Pedestal dimensions...
px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height in

Rebar Centerline to Edge of Concrete...
at Bottom of fooling =

it

3.0in

Reinforcing

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars
Reinforcing Bar Size

Bandwidth Distribution Check (ACI 15.4.4.2)

Direction Requiring Closer Separalion

1]
+
(4,3

1B ]

# 5

nfa
nfa
nfa

# Bars required within zone
# Bars required on each side of zone

Applied Loads

]

Edge Dist. = 3"

P : Column Load 3.440

OB : Overburden

1o

2118

5.277

ksf

M-xx
M-zz

2.063
10.110

4.454 k-t
4.454 k-ft

V-x
V-z

nn

2374
0.6380

87

1.028 k
1.028 k
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

[ General Footing

Project File: 24261 - foundation.ec6

LIC# : Kw-06014171, Build:20.24.12.17

DESCRIPTION: Spot Footing - @ HSS w/ resisting loads only

HAYDEN CONSULTING ENGINEERS

{c) ENERGALC, LLC 1962-2025

DESIGN SUMMARY
Min. Ratio Item Applied Capacity Governing Load Combination
PASS 0.6947 Soil Bearing 1.042 ksf 1.50 ksf +0.60D+0.60W+0.70H about Z-Z axis
PASS 3.107 Overturning - X-X 8.194 k-ft 19.245 k-ft +0.60D+0.60W+0.70H
PASS 1.509 Overturning - Z-Z 12.757 k-ft 19.245 k-ft +0.60D+0.60W+0.70H
PASS 1.026 Sliding - X-X 2144 k 2199 k +0.60D+0.60W+0.70H
PASS 1.994 8liding - Z-Z 1.103 k 2199 k +(.60D+0.60W+0.70H
PASS nfa Uplift 0.0k 00k No Uplift
PASS 0.08357 Z Flexure (+X) 2,921 k-ft/ft 34.958 k-ft/ft +1.20D+W+H
PASS 0.02094 Z Flexure (-X) 1.047 k-ft/ft 34.956 k-ft/it +0.90D+E
PASS 0.04766 X Flexure (+2) 1.666 k-ft/ft 34.956 k-fuit +1.20D+W+H
PASS 0.02094 X Flexure (-Z) 1.047 k-ti/ft 34.956 k-t +0.90D+E
PASS 0.07583 1-way Shear (+X} 5.687 psi 75.0 psi +1.20D+W+H
PASS 0.02398 1-way Shear (-X) 1.798 psi 75.0 psi +0.80D+E
PASS 0.04131 1-way Shear (+Z} 3.098 psi 75.0 psi +1,20D0+W-+H
PASS 0.02398 1-way Shear (-Z) 1.798 psi 75.0 psi +0.90D+E
PASS 0.04502 2-way Punching 6.753 psi 150.0 psi +0.90D+E

Top reinforcing mat required (see 'Bending’ tab).

Hand check required for anchor pullout.
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Combined Spot Footings

For all footings: ga = 1500psf *1.333 = 2000psf

No overturning in z/AB direction - loads cancel out
Lateral Loads - D, L, § not used with Presisting
Lateral Loads in z/AB direction - only HSS 1 takes load, both wall piers take load

Pfull Presisting
D=| 4840 |Ib D=| 1328 |[Ib
L=| 6920 |lb
S=| 5170 |Ib
CF-1
@Hss ’
2'8.5"
Point Loads E
Pfull OR Presisting
Ditg=| 2112 |lb
=[ 2118 |lb
E=| 5277 |lb
Piull Presisting
Diot=| 6972 |Ib Diot=| 3440 [ib
Lateral Loads (ft Ib, |b)
D L S w F
Mx 1620 2307 1723 2063 4454 |For Mx and Vz:
VX 43 61 44 2374 1028 |D., L, & Sis negative at HSS 1 For Mx
Mz 405 557 431 10110 4454 [and Mz
Vz 172 245 183 4639 1028 |W & F nof applied at HSS 2
Ftg Size Reinforcing
CF-1 LX 4 12 dir, 12 direction AB direction
Wz 4 AB dir, Asreg=| 0.432 in2/fi Asreq =| 0.432 |in2/ft
HSS 1 ex 1.644 Asreq*lx =| 2.592 [in2 Asrea*Wz =| 2.592 [in2
ez 2.667 | n#s5=] 9 [#5bars n#5=| 9 [#5bars
ex 4.354
HSS 2 ez 3.333
USE 6’0" SQ x 20" DEEP FOOTING W/ (¢} #5 BARS
EACH WAY, TOP & BOTTCM
Pres governs
BY KMN  DATE
Ii E\IAGKDEEEF{NS Taylor/Nestucca River - Foundation REV DATE
STRUCTURAL | CIVIL

(503) 968-9994

JOBNO

Hayden-Engineers.com

SHEEF

24261
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Combined Spot Footings

For dll foolings: qa = 1500psf *1.333 = 2000psf

No overturning in z/AB direction - loads cancel out
Lateral Loads - D, L, § hot used with Presisting
Lateral Loads in z/AB direction - only HSS 1 takes load, both wall piers take load

Piull Presisting
D=| 4860 |Ib D= 1328 |[ib G)
=| 4920 |lb i
s=| 5170 b o i @)
CF-2
@ HSS .1
B
Point Loads
Piull OR Presisting
Dftg=] 2112 |b Not applied at HSS 2 - pier footings overlap
=] 2118 |b
E=| 5277 |b
Piull Presisting
Dtot=| 6972 |Ib Dot =| 3440 [ib
Lateral Loads (ft b, 1b)
D L N W F
Mx 1620 2307 | 1723 2063 4454 |For Mx and Vz:
VX 43 61 46 2374 1028 |D, L, & Sis negative at HSS 1 For Mx
Mz 405 557 431 10110 4454 |and Mz
Vz 172 245 183 439 1028 |W & Fnot applied at HSS 2
Ftg Size Reinforcing
CF-2 Lx 4 12 dir. 12 direction AB direction
Wz 4 AB dir. Asreq =| 0.432 |in2/ft Asreq =| 0.665 |in2/ft
HSS | ex 3 Asreq*lx =| 2.592 [in2 Asreq*Wz=| 3.987 |in2
ez 2.667 [ n#5=[ 9 |#5bars nit5=| 13 [#5bars
ex 3
HSS 2 ez 3.333
USE 6'0" SQ x 20" DEEP FOOTING W/ [13) #5 BARS
EACH WAY, TOP & BOTTOM
Pfull governs
BY KMN  DATE
HAYDEN ; —
ENGINEERS aylor/Nestucca River - Foundation REV DATE
STRUGTURAL ] CIVIL JOB NO 24261
{503]) 968-9994 Hayden-Engiheers.con SHEET
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Combined Spot Footings

For qll footings: ga = 1500psf *1.333 = 2000psf

No overturning in z/AB direction - loads cancel out
Lateral Loads - D, L, S not used with Presisting
Lateral Loads in z/AB direction - only HSS 1 takes load, both wall piers take load

Piull Presisting
D= 48460 |Ib D=| 1328 [ib
L=] 4920 |lb
s=[ 5170 [Ib "
ORI
CF-3 S
@ Concrete Wall Pier Pl A B 2'8.51"
Point Loads b @
Piull OR Presisting “
Ditg=| 2112 |lb '
Dwall=[ 1821 |Ib i
w=| 2118 |lb X
E=] 4733 |[Ib
Pfull Presisting
Dtot=] 8793 [ib Diot=| 5261 [ib
Lateral Loads (it Ib, Ib)
D L S W F
Mx 5784 8234 6150 4788 2604 |For Mx and Vz:
VX - 43 61 44 234 866 |D, L, & Sis negative at Peir |
Mz 187 264 200 10285 3752
Vz /74 1102 823 696 1376
Ftg Size (ft) Reinforcing
CF-3 Lx 6.5 12 dir. 12 direction AB direction
Wz $.25 |ABdir. Asreq =| 0.432 |in2/ft Asreq =| 0.723 |in2/ft
Pier | ex 1.896 Asreg*lx =| 2.808 [in2 Asreq*Wz =| 4.51563|in2
ez 2.125 [ n#5=[ 10 [#5bars n#s=| 15 |#5 bars
) ex 4,604
Pler 2 ez | 4125

USE &'6" x 6'3" x 20" DEEP FOOTING W/ (15) #5
BARS EACH WAY, TOP & BOTTOM

Piull govemns

ENGINEERS

I HAYDEN

STRUCTURAL | Ci1vIL

BY KMN

Tavylor/Nestucca River - Foundation

DATE -

4/4/25

REV

DATE

JOB NO

{503) 948-92994 Hayden-Engineers.corr

24261

SHEET 93 OF

170




Combined Spot Footings

For all footings: ga = 1500psf *1.333 = 2000psf

No overturning in z/AB direction - loads cancel out
Lateral Loads - D, L, S not used with Presisting
Lateral Loads in z/AB direction - only HSS 1 takes load, both wall piers take load

Pfull Presisting
D=| 4860 [l D=| 1328 |ib
L=] 6920 |b
S=| 5170 |lb
. ]
@ Concrete Wall Pier (D T i |
Point Loads »1 ,, @ .
Pfull OR Presisting i
Ditg=| 2112 |Ib !
Dwall=[ 1821 . ]b
= 2118 |lb
=| 4733. |Ib
Piull Presisting
Diot=| 8793 |ib Dtot=| 5261 |lb
Lateral Loads {ft Ib, Ib)
D L N W F
Mx 5784 8234 .| 4150 4788 9604 |For Mx and Vz;
VX 43 41 46 2374 866 |D, L, & Sis negative at Peir |
Mz 187 264 - 200 10285 3752
Vz 774 1102 823 4696 1376
Ftg Size (ft) Reinforcing
CF-4 Lx 675 |12 dir. 12 direction AB direction
Wz 6.75 |AB dir. Asreq = 0.432 |in2/ft Asreq =| 0.723 |in2/ft
Pier | ex 3.375 Asreqlx=| 2916 [in2 Asteq*Wz =| 4.87688[in2
ez 2.375 [ n#5=| 10 [#5bars n#5=| 16 [#5bars
Pier 2 X ig;g
ez ' USE 69" SQ x 20" DEEP FOOTING W/ (16) #5 BARS
EACH WAY, TOP & BOTTOM
Piull governs
BY KMN DATE
HAYDEN Taviar/Nest . -
ENGINEERS avior/Nestucca River - Foundation REV DATE
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

[General Footing by FEM

Project File: 24261 - foundation.ecB

ICH : RW-0B0714171, Bulld:20.24.12.17
DESCRIPTION: CF-1

Code References

HAYDEN CONSULTING ENGINEERS

(c) ENERCALC, LLC 1982-2025

Calculations per ACI 318-14, IBC 2018, CBC 2019

General Information

Material Properties

Soil Design Values

f¢ : Concrete = 4.0 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 80.0 ksi Subgrade Modulus = 0.250 kip/in3
W Concrete Density = 145.0 pof Soil Density = 110.0 kip/in3
Ec : Concrete Elastic Modulus = 3,122.0 ksi Coefficient of Soil/Concrete Friction = 0.30
Poissons Ratio = 0.150 Stability Settings
¢ Values  Flexure = 0.90 MIN, Safety Factors:
Shear . = 0750 Qverturning = 10
Min Steel Ratio : Temp Reinf (based on thick) Slidin - 10
(Steel Area / Concrete Area) = 0.00180 9 o
Footing Information
Footing Shape
Foating Shape Rectangle
Footing Dimensions .
Width along "X" Axis = 8.0 ft M
Height along "Z" Axis = o.u ft -':Es
Z
o
£ L.
w i
x
G
Wiklth along X"
Footing Target Mesh Element Size = 1.440 in Footing Stiffness
Footing Thickness = 20.0in leff = Ig * Cracking Faclor
Cracking Factor = 0.250
Rebar Clearance
O : {0,0) Origin for Pedestal centroid location Clear Cover from Fooling Tap & Bottom Z 30 in
Overburden load on footing
Overburden DL = ksf
Omit at pedestal locations = Yes
Pedestal 1 Information
Description Diameter 24.0 in
Shape Round
. Pedestal Height = 12.0 in
COW Rotation O.f Pedesta_l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum . . B
Along "X" _ 1646 4 Cmit @ Footprint of all pedestals = Yes
Along *Z" - 2667 # Punching Shear Perimeter Adjuslmeni Factor ‘o
Target Mesh Element Size = 20 in Punching @, _ 40
+P towards -Y, +M = higher pressure at +X & +2, +V acts lowards +X & +Z
Loads P-y M-xx M-zz V-x V-z
k k-t k-ft k k
D : Dead Load 8.972 -1.820 4.4050 0.0430 -0.1720
L: Live 86.920 -2.307 4.5570 0.0610 -0.2450
S : Snow 5170 -1.723 4.4310 0.0460 -0.1830
H : Earth 4.454 4.454 1.028 1.028
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HAYDEN
ENGINEERS

STRUCGTURAL | CIVIL

‘General Footing by FEM

LICH T KW-06014171, Bulid:20.28.12.17
DESCRIPTION: CF-t

Project File: 24261 - foundation.ec6

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

+P towards -Y,

+M = higher pressure at +X & +Z,

+V acts towards +X & +Z

Loads P-y M-xx M-zz V-x V-z
k k-ft ke-fi k k
W Wind #1 2,118 2.063 10.110 2.374 0.6390
E : Seismic #1 5277
Pedestal 2 Information
Pescription Diameter 24.0 in
Shape Round
. Pedestal Height = 12 in
. CCW Rotatian o.f Pedesta-l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid {0 Footing Datum ) . _
Along X" - 4354 4 Omit @ Footprint of all pedestals = Yes
Along "Z" - 3333 ft Punching Shear Perimeter Adjustment= Factor )
Target Mesh Element Size = 2.0 in Punching O, - 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +2Z
Loads Py M-xx M-zz V-x V-z
k k-ft k-ft k k
B : Dead Load 6.972 1.620 0.4050 $.0430 0.4050
Lr: Roof Live 0.5570
L: Live 6.920 2.307 0.5570 0.0610 04310
S : Snow 5.170 1.723 0.4310 0.0460
H : Earth 4.454 1.028
W Wind #1 2.118 10.110 2374
E : Seismic #1 5.277
Results
Overturning : Lowest Stabiiity Ratio = 1.59 at CCW Angle 90 deg for Load Combination: +0.60D+0.60W1+0.70H
Sliding : Lowest Sliding Ratlo = 3.29 for Load Gombination: +0.60D+0.60W1
Soil Bearing :  Max. Soil pressure = 1.869 ksf for Load Combination +D+0.750L+0.52508+0.450W1+0,70H

Punching Shear :Max. Ratio = 0.06314 for LdComb: +0.90D+E1, vu= 0.005980 ksl, vn= 0.09487 ksi

Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Fooling :

for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/ft

Z-Z Flexure, BOTTOM of Footing :

for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/t

X-X Flexure, TOP of Footing :

Z-Z Flexure, TOP of Footing :

for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/ft

Detailed Results

Mu-XX = 21.003 ft-k/ft at Shell ID 1509, (X,Z)= (5.598, -1.502)
Mu-ZZ = 13.411 ft-k/ft at Shell 1D 2282, (X,2)= (4.113, -3.492)
Mu-XX = 1.551 ft-k/ft at Shell ID 873, (X.2)= (2.276, -3.620)

for LdComb: +0.90D+0.90W1+H, As-reqd= 0.4320 in2/ft
Mu-ZZ = 27.014 ft-k/ft at Shell ID 1151, (X,Z)= (1.009, -0.1676)

Stability Results

Load Combination Rotaticn Moments k-ft Overturning
Angle CCW Overturning Resisting Ratio
+0.60D+0,60W1
0 0.000 51.017 929.000
45 14.391 70.287 4.884
60 17.626 67.410 3.825
75 19.659 59.940 3.049
90 20,352 48.384 2377
105 20.340 57.389 2.821
120 18.942 64.418 3.401
135 16.253 67.057 4.126
150 12.456 65.126 5228
165 7.811 58,757 7.522
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

| General Footing by FEM - Project File: 24261 - foundation.ecé
LICH# : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS (C) ENERCALC, LLC 1952-2025
DESCRIPTION: CF-1

Stability Results

Load Combination Rotation Moments k-ft Qverturning
Angle CCW Overturning Resisting Ratio
180 2833 48.384 18.376
195 2.543 64.526 25.371
210 2.280 76.270 33.448
225 1.862 82.817 44.482
240 1.317 83.719 63.592
255 0.681 78.917 115.804
270 0.000 68.736 999.000
285 0.000 79.508 999.000
300 0.000 85.036 9989.000
315 0.000 84.678 999.000
330 0.000 78.550 999,000
345 0.000 67.069 999,000
+0.60D+0.60W1+0.70H
0 0.0 56.1 999,000
30 15.213 72,736 4,781
45 21.514 73.849 3.433
80 26.350 69.929 2,654
75 29.389 61.243 2.084
a0 30.426 48.384 1.590
105 31.374 57.389 1.829
120 30.184 64.418 2134
135 26.938 67.057 2489
150 21.855 65.126 2.980
165 15.283 58.757 3.845
180 7.670 48.384 6.308
195 7.408 67.133 9.062
210 6.642 81.307 12.241
225 5423 89.940 16.584
240 3.835 02.443 24.106
255 1.985 88.647 44,657
270 0.000 78.810 999.000
285 0.000 90.632 999,000
300 . 0.000 96.278 999,000
315 0.000 95.363 989,400
’ 330 0.000 87.949 989,000
345 0.000 74.541 999,000
+{(.60D+0,70E1
0 1.2 64.5 51.750
30 1.392 87.357 62.761
45 1.323 90.132 68.134
60 1.164 86.764 74.562
75 0.925 77.483 83.752
90 0.624 62.923 100.902
105 1.022 74.956 73.368
120 1.350 84.398 62.514
135 1.586 88.088 85525
150 1.715 85.775 §0.022
165 1.726 77.617 44,964
180 1.820 64.170 38.611
195 1.565 78.430 50.122
210 1.403 87.346 62.258
225 1.146 90.309 78.837
240 0.810 87.118 107.553
255 0.419 77.989 186.005
270 0.000 63.546 999.000
285 0.323 78.086 241.902
300 0.624 87.304 140.000
315 0.882 90.572 102,701
330 1.080 87.669 81.167
345 1.205 78.790 65.402
+D+0.60W1
0 0.0 78.4 999.000
30 10.384 105.708 10.180
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HAYDEN
ENGINEERS

STRUCTURAL | GIVIL

| General Footing by FEM Project File: 24261 - foundation.ec6
LICH : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS {c) ENERCALC, LLC 1982-2025

DESCRIPTION: CF-1

Stability Resuits

Load Combination Rotaticn Moments k-t Overturning
Angle CCW Overturning Resisting Ratio
45 14,685 108.821 7.415
60 17.986 104.653 5.819
75 20.060 93.284 4.650
90 20.768 75.557 3.638
105 20.806 89.618 4.307
120 19.426 100.595 5.178
135 16.723 104.716 6.262
150 12.880 101.701 7.896
165 8.159 91.756 11.247
180 2.882 75.557 26.221
195 2.783 97.913 35,178
210 2.495 113.597 45,521
225 2.038 121.638 59.649
240 1.441 121.198 84,121
255 0.746 112.598 150.977
270 0.000 96.326 999.000
285 0.000 113.244 999.000
300 0.000 122.639 989.000
315 0.000 123.576 999.000
330 0.000 116.092 999.000
345 0.000 100.696 999.000
+D0+40,80W1+0,70H
0 0.0 83.5 999.000
30 15.421 110.070 7.138
45 21.808 112.453 5.156
60 26.710 107.172 4.012
75 29.791 94.587 3175
a0 30.842 75.557 2.450
105 31.840 85.618 2.815
120 30.669 100.585 3.280
135 27.407 104,716 3.821
150 22278 101,71 4,565
165 16.631 91.756 5.870
180 7.918 75.557 9.542
195 7.648 100.520 13.143
210 6.857 118.633 17.300
225 5.599 128.662 22.979
240 3.959 129.922 32.816
255 2.049 122,329 59.690
270 0.000 106.398 999.000
285 0.000 124.378 999.000
300 0.000 133.881 995.000
315 0.000 134.261 995.000
330 0.000 125.491 999.000
345 0.000 108.169 999.000
+0+0.70E1
0 21 92.8 44642
30 2320 126.411 54.060
45 2.205 129.323 58.656
60 1.939 124.423 B84.154
75 1.542 111.043 72.016
90 1.039 90.095 86.686
105 1.703 107.401 63.076
120 2.250 120.991 53.772
135 2.644 126.336 47,780
150 2.858 123.071 43.063
165 2.877 111.419 3n.727
180 2,700 92.174 34,139
195 2.608 112.621 43,183
210 2,338 125.392 53.626
225 1.909 129.619 67.892
240 1.350 125.012 92.602
255 (.699 111.886 160.109
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

] General Footing by FEM

LIC# : KW-06014171, Build:20.24.12.77
DESCRIPTION: CF-1

Stability Results

Project File: 24261 - foundation.ect

HAYDEN CONSULTING ENGINEERS

{c) ENERCALG, LL.C 1582-2025

Load Combination Rotation Moments k-ft Overturning
Angle CCW Overturning Resisting Ratio
270 0.000 91.135 999.¢00
285 0.538 112.047 208.266
300 1.032 125.323 120.580
315 1.470 130.058 88.485
330 1.800 125.931 69.955
345 2.008 113.221 56.389
+D+0.750L+0.52505+0.450W 1+0.70F
+D+0.750L+0.52505+0.450W1+0.70t ¢ 0.0 g97.0 §99.000
+D+0.750L+0.52508+0.450W 1+0.70t 30 13.245 129.001 9,739
+D+0.750L+0.52505+0.450W1+0.70F 45 18.732 132.207 7.058
+D+0.750L+0.52505+0.450W1+0.70} 60 22.942 126.403 5,510
+D+0.750L+0.52505+0.450W1+0.70F 75 25.588 111,286 4,376
+D+0.750L+8.52505+0.450W1+0.70¢ ao 26.491 89,936 3.395
+D+0.750L+8.52505+0.450W 1+0.70F 105 27.425 106,674 3.890
+D+0.750L+0.52505+0.450W 1+0,70F 120 26.490 119739 4.520
+D+0.7501.+0.52505+0.450W 1+0.70F 135 23.750 124,645 5.248
+D+0.750L+0.52505+0.450W 1+0.70F 150 19.392 121.056 6.243
+D+0.7501.+0.52505+0.450W 1+0.70F 165 13.712 109.218 7.965
+D+0.750L+0.52503+0.450W1+0.70F 180 7.097 89.936 12.672
+D+0.750L+0.52508+0.450W1+0.70+ 195 6.855 117.005 17.068
+D+0.750L+0.52505+0.450W1+0.70 210 6.146 136.100 22144
+D+0.750L+0.52505+0.450W 1+0.70+ 225 5.018 145,921 20.077
+D+0.750L+0.52503+0.450W1+0.70+ 240 3.549 145,797 41.087
+D+0.750L+0.52505+0.450W1+0.70+ 255 1.837 135.737 73.897
+D+0.750L+0.52505+0.450W1+0.70+ 270 0.000 116.427 999.000
+D+0.750L+0.52503+0.450W1+0.70 285 0.000 137.574 999.000
+D+0.750L+0.52503+0.450W1+0.70t 300 0.000 149.345 989.000
+D+0.750L+0.52508+0.450W1+0.70F 315 0.000 150.939 989.000
+D+0.750L+0.52508+0.450W1+0.7CF 330 0.000 142.247 999.000
+D+0.750L+0.52508+0.450W1+0.7C0+ 345 0.000 123.860 989.000
+D+0.750L+0.7508
0 3.7 95.2 25473
30 4171 128.035 30.695
45 3.965 131.795 33.243
60 3.488 126.574 36.2M
75 2773 112.726 40.647
90 1.870 91.197 48,773
105 2.839 108,137 38437
120 3.615 123.287 34.100
135 4,145 129.035 31.129
150 4,392 1256.990 28.684
165 4.340 114.358 26.349
180 3.992 94.934 23.780
195 3.856 115.787 30.028
210 3457 128.749 37.239
- 225 2.823 132.937 47.091
240 1.996 128.065 64.157
255 1.033 114.466 110.781
270 0.000 93.067 999.000
285 0.967 114.533 118.418
300 1.868 128.193 68.609
315 2,642 133.117 50.377
330 3.236 128.970 39.851
345 3.610 116.033 32.146
+D+0.750L+0.7505+0.450W1
g 2.0 100.9 49.422
30 10.101 135.847 13.448
45 13.229 139.882 10.574
&0 15.454 134.385 8.696
75 16.627 119.730 7.201
90 16.666 96.916 5.815
105 17.132 115.481 6.741
120 16.430 130.053 7.916
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HAYDEN
ENGINEERS

STRUCTURAL | GIVIL

I General Footing by FEM ' o Project File: 24261 - foundation.ec8
LIC# : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS {¢) ENERCALC, LLC 1982-2025

DESCRIPTION: CF-1
Stability Results

L oad Combination Rotation Moments k-ft Overturning
Angle CCW Overfurning Resisting Ratio
135 14.608 135.762 0.204
150 11.791 132.219 11.214
165 8.170 119.668 14.647
180 3.992 98.957 24.787
195 3.856 124,983 32.411
210 3.457 142491 41.213
225 2.823 150,288 53.238
240 1.996 147.844 74.085
255 1.033 135.324 130.967
270 0.000 113.582 999.000
285 0.528 135.820 257.033
300 1.024 148.819 145.775
315 1.444 151.667 105.051
330 1.768 144.180 : 81.539
345 1.972 126.867 64.328
+D+0.750L+0.7505+0.56250E1
0 37 111.8 29.921
30 4.171 150.742 36.139
45 3.965 155.303 39.173
60 3.488 149.280 42.801
75 2.773 133.085 47.988
90 1.870 107.820 57.663
105 2.839 128.853 45,380
120 3.615 145.418 40.221
135 4.145 1562.073 36.687
150 4,392 148.364 33.778
165 4.340 134.545 31.000
180 3.992 111.556 27.943
195 3.856 136.145 35.305
210 3.457 161.455 43.806
225 2.823 166.444 55.419
240 1.996 1680.772 75.532
255 1.033 134.825 130.484
270 0.000 109.689 999.000
285 0.967 134.8H 139.467
300 1.868 160.900 80.762
315 2.642 166.625 59.274
330 3.236 161.677 46.888
345 3.610 136.392 37,786
+D+0.780Lr+0.750L
0 241 7.7 34.515
30 2.320 96,100 41.425
45 2.205 98.767 44,797
60 1.939 24,704 48.831
75 1.542 84.186 54.599
90 1.038 67.932 65.361
105 1.991 81.113 40.739
120 2.807 91.483 32.590
135 3.432 95.619 27.862
150 3.823 03.238 24.391
165 3.953 84.504 21.377
180 3.814 70.011 18.356
195 3.684 85476 23.202
210 3.303 95117 28.797
225 2.697 98.275 36.440
240 1.907 94.736 49578
255 0.987 84.741 85.846
270 0.000 68.971 989.000
285 0.538 85.190 158.347
300 1.038 95.604 91.986
315 1.470 99.502 67.696
330 1.800 96.620 : 53,672
345 2.008 87.152 43,408
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

| General Footing by FEM

Project File: 24261 - foundation.ec6

ICH: KW-060714171, Bulld:20.24. 1217
DESCRIPTION: CF-1

Stability Results

HAYDEN CONSULTING ENGINEERS

{c) ENERCALG, LLC 1282-2025

Load Combination Rotation Moments k-ft Overturning
Angle CCW Qverturning Resisting Ratio
+D+0,750Lr+0.750L+0.450W 1
0 0.4 77.5 201.985
30 8.250 103.912 12.595
45 11.468 106.855 9317
60 13.206 102.516 7.372
75 15.396 81.190 5.923
90 15.836 73.651 4.651
105 16.283 87.457 5.371
120 15.621 98.249 6.289
135 13.895 102.346 7.366
1560 11.221 99.468 8.864
165 7.783 89.811 11.540
180 3.814 74.034 19.411
195 3.684 94,672 25.698
210 3.303 108.859 32,957
225 2,697 115.627 42.874
240 1.907 114.515 60.050
255 0.987 105.599 106.975
270 0.000 89.487 999.000
285 4.099 106.487 1072.791
300 0.182 116.230 606.127
315 0.271 118.052 435.317
330 0.332 111.830 336.699
345 0.370 97.986 264.506
+D+0.750Lr+0.750L+0.450W1+0.70H
+D+0.750Lr+0,750L+0.450W 1+0.70H 0 0.0 82.1 999.000
+D+0.750Lr+0,750L+0.450W1+0.70H 30 12.955 107.941 8.332
+D+0.750Lr+0.750L+0.450W1+0.70H 45 18.321 110.145 6.012
+D+0.750Lr+0.750L+0.450W1+0.70H 60 22.438 104.842 4672
+D+0.750L.r+0.750L+0.450W1+0.70H 75 25.027 92.395 3.692
+D+3.750Lr+0.750L+0.450W1+0.70H 90 25.909 73.651 2.843
+D+(.750Lr+0.750L+0.450W1+0.70H 105 27.218 87.358 3.210
+0+0.750Lr+0.750L+0.450W1+0.70H 120 26.672 28,057 3.676
+D+0.750Lr+0.750L+0.450W 1+0.70H 135 24,308 102.074 4,199
+D+0.750Lr+0.750L+0.450W 1+0.70H 150 20.288 99,136 4.887
+D+0.750Lr+0.750L+0.450W 1+0.70H 165 14.885 89.441 8.009
+D+0.750Lr+0.750L+0.450W1+0.70H 180 8.467 73.651 8.698
+0+0.750Lr+0,750L+0.450W1+0.70H 195 8.179 96.909 11.849
+D0+0.750Lr+0.750L+0.450W1+0.70H 210 7.333 113.563 15.487
+D+0.750Lr+0.750L+0.450W1+0.70H 225 5,987 122.478 20,457
+D+0.750Lr+0,750L+0.450W1+0.70H 240 4,234 123.047 22.064
+D40.750Lr+0.750L+0.450W1+0.70H 255 2191 115.230 52.581
+D+40.750Lr+0.750L+0.450W1+0.70H 270 0.000 98.560 969.000
+D+40.750Lr+0.750L+0.450W1+0.70H 285 0.000 117.421 992.000
+D+40.750Lr+0.750L+0.450W 140, 70H 300 0.000 127.280 969.000
+D+0.750Lr+0.750L+0.450W1+0.70H 315 0.000 128.466 998.000
+0+40.750Lr+0.750L+0.450W1+0.70H 330 0.000 120.896 989,000
+D+0.750Lr+0.750L+0.450W1+0.70H 345 0.000 105.088 999,000
+D+L
0 21 70.6 33.979
30 2,320 95.135 41.009
45 2.205 97.980 44.440
60 1.939 94.147 48.544
75 1.642 83.898 54412
a0 1.039 67.932 65.361
105 1.703 81.113 47637
120 2.250 91.483 40.657
135 2.644 95,619 36.163
150 2.858 93,238 32.624
165 2.877 84,504 29372
180 2,700 73.011 25930
195 2,608 85.476 32775
210 2,338 85.117 © 40,678
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

General Footing by FEM

Project File: 24261 - foundation.ec8

LIC# : KW-08014171, Bulld'Z0.24.12.17
DESCRIPTION: CF-1

Stability Results

HAYDEN CONSULTING ENGINEERS

(¢) ENERCALC, LLC 1982-2025

Load Combination Rotation Moments k-ft Overturning
Angle CCW Overturning Resisting Ratio
225 1.908 98.275 51.475
240 1.350 94,736 70.175
255 0.699 84,741 121,265
270 0.000 68,971 999.000
285 0.538 84,902 157.811
300 1.039 95.047 91.450
315 1.470 98,715 67.160
330 1.800 95,655 53.136
345 2.008 86.076 42,870
+D+Lr
0 21 721 34.694
30 2,320 96.421 41.564
45 2.205 98.030 44916
60 1.939 94.889 48.927
75 1.542 84.283 54.661
920 1.039 67.932 85.361
105 2.087 81.113 38.863
120 2.993 91.483 30.568
135 3.694 95.619 25.882
150 4.144 93.238 22.498
165 4312 84.504 19.599
180 4.185 70.011 16.728
195 4.043 85.476 21.143
210 3.625 95.117 26.242
225 2.859 98.275 33.207
240 2.093 94,736 45.271
255 1.083 84.741 78.229
270 0.000 68.971 999.000
285 0.538 85.287 158.526
300 1.039 95.790 92165
315 1.470 99.765 67.875
330 1.800 96.941 53.851
345 2,008 87.511 43.585
+D+3 :
0 4.3 103.4 24.099
30 4788 139.001 29.029
45 4551 143.067 31.435
B0 4,004 137.382 34.312
75 3.184 122,338 38.425
20 2147 98.952 46.096
105 3.218 118.478 36.814
120 4071 133.888 32,802
135 4,645 140.174 30.174
150 4,904 136.907 27.919
165 4828 124310 25,748
180 4423 103.242 23.342
195 4272 125.890 29.467
210 3.830 139.959 36.539
225 3.128 144.490 46,199
240 2.212 139.175 62,932
255 1.145 124375 108.647
270 0.000 101.099 999.000
285 1.110 124.409 112.0565
300 2.145 139.242 64.920
3156 3.033 144.585 47.667
330 3715 140.075 37.706
345 4143 126.019 30.414
Sliding Results
s Vertical Friction Sliding Applied Sliding Sliding
Load Gombination Bearing (k) Coefficient  Resistance (k) Force (k) Ratio
+D+L 38.484 0.3C0 10,945 5318977669 4621105213
+D+Lr 22.644 0.300 6,793 0539170739 0288527788
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ENGINEERS
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} General Footing by FEM

Project File: 24261 - foundation.ecB

[ICH : RW-06074171, BUIG20.24.12.17
DESCRIPTION: CF-1

Sliding Results

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

I Vertical Friction Sliding Applied Sliding Sliding

Load Combination Bearing (k) Coefficient Resistance (k) Force (k) Ratio
+D+3 32.984 0.300 9.885 3719174948 7920303768
+D+0.750Lr+0.750L 33.024 0.300 9.907 2904336585 2183689785
+D+0.750L+0.7505 40.779 0.300 12.234 8457011785 4051748336
+D+0.60W1 25.186 0.300 7.556 3402440575 2843658210
+D+0.60W1+0.70H 0.000 0.300 0.000 8389527485
+D+0.750Lr+0.750L+0.450W 1+0.70H 0.000 0.300 4.000 3489843767
+D+0.750L+0.52505+0.450W1+0.70} 0.000 0.300 4.000 7457708972
+0.60D+0.60W1+0.70H 0.000 0.300 0.000 5461453418
+D+0.750Lr+0.750L+0.450W 1 34.931 0.300 10.479 1662046133 3178580961
+D+0.750L+0.7505+0.450W1 42.686 0.300 12,806 7060361057 3730998194
+0.60D+0,60W1 16.129 0.300 4,839 17981392168 4848799920
+D+0.70E1 30.032 0.300 9.010 8318077669 2493024940
+D+0.750L+0,7508+0.5250E1 46.320 0.300 13.896 8457011785 4157434598
+3,60D-+0.70E1 20.968 0.300 6.200 5791386601 9737120048
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General Footing by FEM

Proiect File: 24}61 - foundation.ec6

LIC# | RW-D6014171, Build:20.23.12.77
DESCRIPTION: CF-1

HAYDEN CONSULTING ENGINEERS

Generated Mesh
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(c) ENERCALC, LLC 1982-2025
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

General Footing by FEM

LICH : KW-08014171, BUili:20.24.12.17
DESCRIPTION: CF-1

Project File: 24281 - foundation.ec8

HAYDEN CONSULTING ENGINEERS

{c) ENERGALC, LLC 19822025

Wood-Armer Moments, TOP of Footing, Mu-XX all Load Combinations
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

General Footing by FEM

LICH T KW-06014171, BUild:20.24.12.17
DESCRIPTION: CF-1

HAYDEN CONSULTING ENGINEERS

Project File: 24261 - foundation.ec6
{c) ENERCALC, LLC 18822025

Wood-Armer Moments, TOP of Footing, Mu-YY all Load Combinations
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ENGINEERS

STRUCTURAL | CIVIL

I HAYDEN

| General Footing by FEM

Project File: 24261 - foundation.ect

LICH T KW-06014171, BUll3:20.24.12.17
DESCRIPTION: CF-1

Wood-Armer Moments, BOTTOM of Footing, Mu-XX all Load Combinations

HAYDEN CONSULTING ENGINEERS

(c) ENERCALC, LLC 1982-2025
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ENGINEERS

STRUGTURAL | CIVIL

General Footing by FEM

Project File: 24261 - foundation.ec8

LICH : KW-05014771, BUNd:20.24.12.17
DESCRIPTION: CF-1

Wood-Armer Moments, BOTTOM of Footing, Mu-YY all Load Combinations

HAYDEN CONSULTING ENGINEERS

[ey ENERCALT, LLC 19822025
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

General Footing by FEM

Project File: 24261 - foundation.ec6

UIGH : KW-06014171, BUNd:20.24.12.17
PESCRIPTION: CF-1 - w/ resisting loads only

Code References

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, L.LC 1982-2025

Calculations per AC| 318-14, IBC 2018, CBC 2019

General Information

Material Properties

Soil Design Values

f'c : Concrete = 2.50 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 60.0 ksi Subgrade Madulus = 0.250 kip/in3
Y : Concrete Density = 145.0 pef Sail Density = 110.0 kip/in3
Ec : Concrete Elastic Modulus = 3,122.0 ksi Coefficient of Sail/lConcrete Friction = 0.30
Poissons Ratio = 0.150 Stability Settings
¢ Values  Flexure = 0.90 MIN. Safety Factors:
) Shear . = 0750 Overturning = 1.0 1
Min Steel Ratio : Temp Reinf (based on thick) Siidin - 10
(Steel Area / Concrete Area) = 0.00180 o ’
Footing Information
Footing Shape
Footing Shape Rectangle
Footing Dimensions .
Width along "X" Axis = 6.0 ft ™
Height along "Z" Axis = oy ft E
Z
n
£ ,
‘u x
T
¢
Width along "x"
Footing Target Mesh Element Size = 1.440 in Footing Stiffness
Footing Thickness = 20.0 in leff = Ig * Cracking Factor
Cracking Factor 0.250
Rebar Clearance
O 1 (0,0) Origin for Pedestal centroid location Clear Cover from Footing Top & Bottom : 3.0in
Overburden load on footing
Overburden DL = ksf
Cmit at pedestal locations = Yes
Pedestal 1 Information
Description Diameter 24.0 in
Shape Reund
. Pedestal Height = 12.0 in
CCW Rotation o.f Pedesta‘l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Fooling Datum - : _
Along *X" - 1.646 g Omit @ Footprint of all pedestals = Yes
Along *Z" - 2667 f Punching Shear Perimeter Adjustmeni Factor i
Targel Mesh Element Size = 2.0 in Punching 0, - 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +Z
Loads P-y M-xx M-zz V-x V-z
k k-ft k-ft k k
D : Dead Load 3.440
H: Earth 4.454 4.454 1.028 1.028
W : Wind #1 2.118 2.083 10,110 2.374 0.6390
E : Seismic #1 5.277
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

| General Footing by FEM ' Project File: 24261 -foundation.ecBJ
LICH : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS {c) ENERCALC, LLC 1982-2025

DESCRIPTION: CF-1 - w/ resisting loads only

Pedestal 2 Information

Description Diameter 240 in
Shape Round
: Pedestal Height = 12 in
CCW Rotation O.f PedeSta.[ 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum . .
Along "X" ~ 4354 g Omit @ Foolprint of all pedestals = Yes
Along "Z" = 3.333 1 Punching Shear Perimeter Adjustmeni Factor ,
Target Mesh Element Size = 20 in Punching - 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +Z
Loads Py M-xx M-zz V-x V-z
k-ft k-ft k k
D : Dead l.oad 3.440
H : Earth 4.454 1.028
W Wind #1 2.118 10.110 2,374
E : Seismic #1 5.277
Results
Overturning : Lowest Stability Ratio = 1.20 at CCW Angle 90 deg for Load Combination: +0.60D+0.60W1+0.70H
Sliding : Lowest Sliding Ratio = 2.50 for Load Combination: +0.60D+0.60W1
Soil Bearing : Max. Soil pressure = 1.976 ksf for Load Combination +0.60D+0.60W1+0.70H
Punching Shear :Max. Ratio = 0.04244 for LdComb: +0.90D+E1, vu=0.003183 ksl, vn=0.0750 ksi
Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Footing : Mu-XX = 21.003 fi-kfit at Shell ID 1509, (X,Z)=(5.598, -1.502)
for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/ft
Z-Z Flexure, BOTTOM of Footing : Mu-ZZ = 13.411 fi-k/ft at Shell ID 2282, (X.Z)= (4,113, -3.492)
for LdComb: +1.200+W1+H, As-regd= 0.4320 in2/ft
X-X Flexure, TOP of Footing : Mu-XX = 1.989 ft-k/ft at Shell ID 937, (X,Z)= (2.574, -3.323}
for LdComb: +1.200+W1+H, As-reqd= 0.4320 in2/ft
Z-Z Flexure, TOP of Footing : Mu-ZZ = 27,014 ft-k/ft at Shell ID 1151, (X,Z)= (1.008, -0.1676)
for LdComb: +1.20D+W1i+H, As-reqd= 0.4320 in2/ft
Detailed Results
Stability Results
Load Combination Rotation Moments k-t Overturning
Angle CCW Overturning Resisting Ratio
+0.60D+0.60W1 ]
0 0.000 37.929 999.000
45 13.950 52.041 3.730
60 17.086 49.855 2918
75 19.057 44.270 2.323
90 19.729 35.669 1.808
105 19.642 42.307 2154
120 18.216 47.489 2607
135 15,549 49.434 3.179
150 11.822 48.011 4061
165 7.289 43.316 5.942
180 2.260 35.669 156.781
185 2.183 48.791 22.349
210 1.957 58.589 20.932
225 1.598 64.394 40.281
240 1.130 65.810 58.234
255 0.585 62.742 107.254
270 0.000 55.398 999,000
285 0.000 63.327 999,000
300 0.000 66.940 999,000
315 0.000 65.992 999,000
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

General Footing by FEM

Project File: 24261 - CF2.ec6

LICH: KW-06014177, Bulld:20.24.12.17
DESCRIPTION: CF-2

Code References

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

Calculations per ACI 318-19, |IBC 2021

General Information

Material Properties

Soil Design Values

fc : Concrete = 4.0 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 80.0 ksi Subgrade Modulus = 0.250 kip/in3
W : Concrete Densily = 145.0 pcf Scil Density = 110.0 kipfin3
Ec : Concrete Elastic Modulus = 3,122.0 ksi Coefficient of Soil/Concrete Friction = 0.30
Poissons Ratio = 0.150 Stablility Settings
¢ Values  Flexure = 0.90 MIN. Safety Factors:
Shear = 0.750 QOverturning = 1.0
Min Steel! Ratio : Temp Reinf (based on thick) Slidin - 10
(Steel Area / Concrete Area) = 0.00180 B :
Footing Information
Footing Shape
" Footing Shape Rectangle
Footing Dimensions .
Width along "X" Axis = 6.0 ft N
Height along "2" Axis = b ft E .
®
£ L.
o X
T
G
Width along "X
Footing Target Mesh Element Size = 1.440 in Footing Stiffness
Footing Thickness = 20.0in leff = Ig * Cracking Factor
Cracking Factor 0.250
Rebar Clearance
O : {0,0) Origin for Pedestal centroid location Clear Cover from Footing Top & Boliom : 3.0in
Overburden load on footing
Overburden DL = ksf
Omit at pedestal locations = Yes
Pedestal 1 Information
Description Diameter 8.0 1In
Shape Round
. Pedestal Height = 12.0 in
CCW Rotation o.f Pedesta‘l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum \ ,
Cmit @ Footprint of all pedestals = Yes
Along *X" - 30 # Punching Shear Perimeter Adjustment Factor
Along "2 - 2860 § g ] o 10
Target Mesh Element Size = 0.6660 in Punching = 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +Z
Loads P-y M -xx M-zz V-x Vz
k k-ft k-ft k k
D : Dead Load 6.972 -1.620 0.4050 0.0430 -0.1720
L: Live 6.920 -2.307 0.5570 0.0610 -0.2450
S : Snow 5.170 -1.723 0.4310 0.0480 -0.1830
H: Earth 4.454 4454 1.028 1.028
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HAYDEN
ENGINEERS

STRUCGTURAL | CIVIL

I General Footing by FEM

Project File: 24261 - CF2.ec8

LICH  KW-06074171, Bulld:20.24.72.7
DESCRIPTION: CF-2

HAYDEN CONSULTING ENGINEERS

(c) ENERCALC, LLC 1982-2025

+P towards -Y,

+M = higher pressure at +X & +2,

+V acts towards +X & +Z

Loads P-y M-xx M-zz VX V-z
k k-ft k-ft k k
W Wind #1 2118 2.063 10.110 2,374 0.6380
E : Seismic #1 5277
Pedestal 2 Information
Pescription Diameter 8.0in
Shape Round
. Pedestal Height = 12 in
COW Rotation O.f Pedesta.[ 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centraid to Footing Datum . . _
Along X" _ 3.0 Omit @ Footprint of all pedestals = Yes
Along 'Z" - 3.330 # Punching Shear Perimeter AdjustmeniFac{or
Target Mesh Element Size = 0.660 in Punching Q1 = 40
+P towards -Y, . *+M = higher pressure at +X & +2Z, +V acts towards +X & +Z
Loads Py M-xx M-zz Vex V-z
k k-ft k-ft k k
D : Dead Load 4.860 1.620 0.1740 0.0880 0.4050
L: Live 6.920 2.307 0.1140 0.530 0.5570
S: Snow 5170 1.723 0.2180 0.1110 0.4310
H : Earth 4.454 1.028
W Wind #1 2.118 10.11¢ 2.374
E : Seismic #1 5.277
Results
Overturning : Lowest Stability Ratio = 1.47 at CCW Angle 90 deg for Load Combination: +0.600+0.60W1+0.70H
Sliding : Lowest Sliding Ratio = 2.98 for Load Combination: +0.60D+0.60W1
Soil Bearing : Max. Soil pressure = 1.874 ksf for Load Combination +D+0.750L+0.52508+0.450W1+0.70H

Punching Shear :Max. Ratio = 0.08778 for LdComnb: +0.80D+E1, vu= 0.008327 ksi, vn= 0.09487 ksi

Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Footing :

Mu-XX = 36.954 ft-k/ft at Shell ID 2852, (X,Z)= (4.260, -5.333)

for LdComb: +1.20D+L+0,305+W1+H, As-reqd= 0.4936 in2/it

Z-Z Flexure, BOTTOM of Footing :

Mu-ZZ = 49,371 fi-k/ft at Shell ID 184, (X, Z)=(2.978, -2.007)

for LdComb: +1.20D+L+0.305+W1+H, As-reqd= 0.6645 in2/t

X-X Flexure, TOP of Footing :

Mu-XX = 9.350 fi-k/ft at Shell ID 1405, (X.Z)= (2.824, -2.322)

for LdComb: +0.90D+0.90W1+H, As-reqd= 0.4320 in2/ft

Z-Z Flexure, TOP of Footing :

Mu-ZZ = 26,022 fi-k/ft at Shell ID 2954, (X Z)=(3.335, -4.970)

for LdComb: +1.20D+L+0.30S+W1+H, As-reqd= 0.4320 in2/ft

Detailed Results

Stability Results

Load Combination Rotation Moments k-ft Overturning
Angle CCW Overturning Resisting Ratio
+0.60D-+0,60W1
0 0.000 46.743 989.000
45 14.344 684.577 4502
60 17.568 61.981 3.528
75 19,595 55.161 2.815
90 20.286 44 .582 2,198
105 20278 53.002 2,614
120 18.885 59.593 3.156
135 16.206 62,122 3.833
180 12.423 60.418 4.863
165 7.794 54,597 7.005
180 2.633 45,055 17.112
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HAYDEN
ENGINEERS

STRUGTURAL { CIVIL

General Footing by FEM

Project File: 24261 - CF2.ec6

LICH : KW-06014171, Build:20.24.12.17
DESCRIPTION:; CF-2 - w/ resisting loads only

Code References

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

Calculations per AC| 318-19, IBC 2021

General Information

Materlal Properties

Soil Design Values

f'c : Concrete = 4.0 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 60.0 ksi Subgrade Modulus = 0.250 kipfin3
YW : Concrete Density = 145.0 pcf Soil Density = 110.0 kipfin3
Ec : Concrete Elastic Modulus = 3,122.0 ksi Coefficient of Soil/Cancrete Friction = .30
Poissons Ratio = 0.150 Stability Settings
¢ Values  Flexure = 0.90 MIN. Safety Factors:
! Shear . = 0750 Overturning = 1.0
Min Sieel Ratio : Temp Reinf (based on thick) Slidin = 10
(Steel Area / Concrete Area) = 0.00180 q . '
Footing Information
Footing Shape
Footing Shape Rectangle
Footing Dimensions
Width along "X" Axis = 6.0 # [
Height along "Z" Axis = o ft E
z
[
E :
'u x
b
C
wWidth along "X
Footing Target Mesh Element Size = 1.440 in Footing $tiffness
Footing Thickness = 20.0in leff = 1g * Cracking Factor
Cracking Factor = 0.250
Rebar Clearance
O : { 0,0) Origin for Pedestal centroid location Clear Gaver fram Fooling Top & Bottom : 3.0in
Overburden load on footing
Overburden DL = ksf
Omit at pedestal locations = Yes
Pedestal 1 Information
Description Diameter 6.0 in
Shape ‘ Round
. Pedestal Height = 12.0 in
CCW Rolation O.f Pedestall 0.00 deg M & V Applied with respect to: = Fooling Axes
Pedestal Centroid to Footing Datum ) |
Along "X - 3.0 f Omit @ Footprint of all pedestals = Yes
Along "Z* - 2667 1t Punching Shear Perimeter Adjustmeni Factor ‘o
Target Mesh Element Size = 0.50 in Punching Q1 = 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts fowards +X & +Z
Loads P-y M-xx M-zz Vx V-z
k k-ft k-ft k k
D : Dead Load 3.440
H : Earth 4,454 4,454 1.028 1.028
W Wind #1 2,118 2.063 10.110 2374 0.6390
E : Seismic #1 5.277
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| General Footing by FEM

Project File: 24261 - CF2.ecB

LIC# : KW-05014171, Build:20.24.12.17

Pedestal 2 Information

HAYDEN CONSULTING ENGINEERS
DESCRIPTION: CF-2 - w/ resisting loads only

(c) ENERCALC, LLC 1982-2025

Description Diameter 6.0 in
Shape Round
: Pedestal Height = 12 in
CCW Rotation o'f Pedesta.l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum . . _
Along °X* - 30 ¢ Omit @ Foofprint of all padestals = Yes
Along "Z" - 3333 f Punching Shear Perimeter AdjustmeniFactor
Target Mesh Element Size = 0.50 in Punching (L, = 40
+P ftowards -Y, +M = higher pressure at +X & 42, +V acts towards +X & +Z
Loads P-y M-xx M-zz V-x V-z
k k-ft k-ft k k
D : Dead Load 1.328
H : Earth 4454 1.028
W Wind #1 2118 10.110 2.374
E : Seismic #1 5277
Results

Overturning : Lowest Stability Ratic = 1.07 at CCW Angle 90 deg for Load Combination: +0.60D+0.60wW1+0.70H

Sliding ; Lowest Sliding Ratio = 2.24 for Load Combination: +0.600D+0.60W1
Soil Bearing :  Max. Soil pressure = 0.836 ksf for Load Combination +D-0.60W1+0.70H
Punching Shear ;Max. Ratio = 0.04904 for LdComb: +0.90D+E1, vu= 0.004652 ksi, vn= 0.09487 ksi

Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Footing :

Z-Z Flexure, BOTTOM of Footing :
X-X Flexure, TOP of Footing :

Z-Z Flexure, TOP of Footing :

Detailed Results

Mu-XX = 36.954 {t-k/ft at Shell ID 2852, (X,Z)= (2.6085, -3.446)
for LdComb: +1.20D+L+0,305+W1+H, As-reqd= 0.4936 in2/it
Mu-ZZ = 49.371 ft-k/ft at Shell ID 184, (X, Z)= (3.199, -2.839)

for LdComb: +1.20D+L+0.305+W1+H, As-reqd= 0.6645 in2fit
Mu-XX = 19.764 ft-k/ft at Shell ID 5352, (X, Z)= (2.937, -3.054)
for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/it
Mu-ZZ = 27.903 fi-k/ft at Shell ID 5340, (X,Z)= (2,986, -2.957)
for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/ft

Stabhility Results

Load Combination Rotation Moments k-ft Overturning

Angle CCW Overturning Resisting Ratio
+0.80D+0.60W1

0 0.000 33.705 999.000

45 13.950 46.367 3.324

80 17.088 44.451 2.602

75 19.057 39.505 2.073

90 19.729 31.867 1.615

105 19.642 37.907 1.930

120 18.218 42.638 2.341

135 15.549 44.464 2.860

150 11.822 43.259 3.659

185 7.289 39.107 5.385

180 2.260 32.289 14,286

195 2.183 44,543 20.403

210 1.957 53,761 27.466

225 1.598 59.316 37.114

240 1.130 60.828 53.825

255 0.585 58.195 99.481

270 0.000 51.596 999.000

285 0.000 58.562 999.000

300 0.000 61.536 999.000

315 0.000 60.317 999.000
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

Generat Footing by FEM
LIC# : KW-06014171, Build:20.24.12.17
DESCRIPTION: CF-3

Code References

HAYDEN CONSULTING ENGINEERS

Project File: 24261 - CF34.ecB
(c) ENERCALC, LLC 1982-2025

Calculations per ACI 318-19, [BC 2021

General Information

Material Properties

Soil Design Values

fic : Concrele = 4.0 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 60.0 ksi Subgrade Modulus = 0.250 kip/in3
Y : Concrete Density = 145.0 pef Soail Density = 110.0 Kipfin3
Ec : Concrefe Elastic Modulus = 3,122.0 ksi Coefficient of Soil/Concrete Friction = 0.30
Poissons Ratio = 0.150 Stability Settings
¢ Values  Flexure = 0.90 MIN. Safety Factors:
Shear = 0.750 Overturning = 1.0 1
Min Steel Ratio : Temp Reinf (based on thick) Slidin - 10
(Steel Area / Concrete Area) = 0.00180 9 :
Footing Information
Footing Shape
Footing Shape Restangle
Footing Dimensions .
Width along "X" Axis = 6.50 ft ™
Height along 2" Axis = b.2ou ft E
Z
[]
B
0 X
x
¢
Wikith along X"
Footing Target Mash Element Size = 1.560 in Footing Stiffness
Foofing Thickness = 20.0in leff = Ig * Cracking Factor
Cracking Factor = 0.250
Rebar Clearance
O : {0,0) Origin for Pedestal centroid location Clear Cover from Fooling Top & Boltom : 3.0in
Overburden load on footing
Overburden DL = ksf
Omit at pedestal locations = Yes
Pedestal 1 Information
Description Diameter 24,0 in
Shape Round
. Pedestal Height = 12,0 in
CCW Rotation co.f Pedesta.! 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum ) }
) Omit @ Footprint of all pedestals = Yes
Along "X = 1.896 1t Punching Shear Perimeter Adjustment Factor
Along "Z" = 2125 fi g ! . 10
Target Mesh Element Size = 2.0 in Punching ¢, - 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +Z
Loads Py M-xx M-zz V-x V-z
k k-ft k-ft k k
D : Dead Load 8.793 -5.784 0.1870 0.0430 0.7740
L Live 6.920 -8.234 0.2640 0.0610 -1.102
S Snow 5170 -6.150 0.20 0.0480 -0.8230
H: Earth 9.604 3.752 0.8660 1.376
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ENGINEERS

STRUCTURAL | CIVIL

’-General Foo‘ting by FEM Project File: 24261 - CF34.ec6
LIC# : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS (c) ENERCALG, LLC 1282-2025
DESCRIPTION: CF-3
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +Z
Loads P-y M-xx M-zz V-x V-z
k k-ft k-ft k k
W Wind #1 2118 4,788 10.285 0.2340 0.6980
E : Seismic #1 4,733
Pedestal 2 Information
Descriplion Diameter 24.0 in
Shape Round
. Pedestal Height = 12 in
CCW Ratation o‘f PEdESta.I 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid fo Footing Dattm ) , -
Along X" _ 4604 # Omit @ Footprint of all pedestals = Yes
Along "Z" - 4125 4 Punching Shear Perimeter AdjustmeniFactor ;
Target Mesh Element Size = 290 in Punching oL - 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +Z
Loads Py M-xx M-zz V-x Vz
k k-ft k-ft k k
D : Dead Load 8.793 5.784 0.1870 0.0430 0.7740
L: Live 6.920 8.234 0.2640 0.0810 1.102
S : Show 5.170 6.150 0.20 0.0460 0.8230
H : Earth 9.604 3.752 (.8660 1.376
W Wind #1 2.118 4.788 10.285 0.2340 (.6960
E : Seismic #1 4.733
Results
Overturning : Lowest Stability Ratio = 2.23 at CCW Angle 180 deg for Load Combination: +0.60D+0.60W1+0.70H
Sliding : Lowest Sliding Ratio = 6.35 for Load Combination: +0.60D+0.60W 1
Soil Bearing ; Max. Soil pressure = 1.985 ksf for Load Combination +D+0.750L+0.5250S+0.450W1+0.70H
Punching Shear :Max. Ratio = 0.07093 for LdComb: +0.80D+E1, vu= 0.006729 ksi, vn= 0.09487 ksi
Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Footing : Mu-XX = 24,892 ft-k/ft at Shell ID 4798, (X,Z2)= {3.375, -2.453})
for LdCamb: +1.200D+L+0.308+W1-+H, As-reqd= 0.4320 in2/fl
Z-Z Flexure, BOTTOM of Footing : Mu-ZZ = 53,541 fi-l/ft at Shell ID 184, (X.2)= (6,307, -6.189)
for LdComb: +1.200+L+0.305+W1+H, As-reqd= 0.7225 in2/ft
X-X Flexure, TOP of Footing : Mu-XX = 1.098 fi-kfit at Shell 1D 582, (X,Z)=(3.040, -1.908}
for LdComb: +0.90D+0.90W1+H, As-reqd= 0.4320 in2/it
Z-Z Flexure, TOP of Footing : Mu-ZZ = 27.020 ft-k/ft at Shell ID 5340, (X,Z)= (2.986, -2.957)
for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/ft
Detailed Results
Stability Results
Load Combination Rotation Moments k-ft Overturning
Angle CCW Overturning Resisting Ratio
+0.60D+0.60W1
0 0.722 68.020 94.158
45 10.023 91.724 9.151
60 12.012 87.441 7.280
75 13.181 77.200 5.857
90 13.453 61.697 4.586
105 15.245 72.753 4772
120 15.998 81.318 5,083
135 15.661 84.341 5385
150 14.257 81.617 5.725
165 11.881 73.331 6.172
180 8.695 60.047 6.906
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

| General Footing by FEM

Project File: 24261 - CF34.ec6

LIC# : KW-06014171, Build:20.24.12.17 HAYDEN CONSULTING ENGINEERS {c) ENERCALC, TLC 1082-2025

DESCRIPTION: CF-3 - w/ resisiting loads only

Code References

Calculations per ACI 318-19, IBC 2021

General Information

Material Properties

Soil Design Values

fc : Concrete = 4.0 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 60.0 ksi Subgrade Modulus = 0.250 kipfin3
Y : Concrete Density = 145.0 pof Soil Density = 110.0 Kipfin3
Ec : Concrete Elastic Modulus = 3,122.0 ksi Coefficient of SoilfConcrete Friction = 0.30
Poissons Ratio = 0.150 Stability Settings
¢ Values Flexure = 0.90 MIN. Safety Factars:
) Shear . = 0750 Cverlurning = 1.0 .
Min Steel Ratio : Temp Reinf (based on thick) Siidin - 1o
(Steet Area / Concrete Area) = 0.00180 s : '
Footing Information
Footing Shape
Footing Shape Rectangle
Footing Dimensions \
Width along "X" Axis = 6.50 ft [
Height along *Z" Axis = o.2ou ft =)
= z
[
£ ,
& X
x
G
Wikdth along "X
Footing Target Mesh Element Size = 1.560 in Footing Stiffness
Footing Thickness = 20.0in leff = Ig * Cracking Factor
Cracking Factor = 0.250
Rebar Clearance
O : { 0,0 ) Origin for Pedestal centroid location Clear Cover from Footing Top & Bottom : 8.01in
Overburden load on footing
Cverburden DL = ksf
Omit at pedestal locations = Yas
Pedestal 1 Information
Description Diameter 24.0 in
Shape Round
. Pedestal Height = 12.0 in
CCW Rotation o.f Pedesla_l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum ) A
Along "X" - 1.896 Omit @ Footprint of all pedestals = Yes
Along "2 | - 2125 & Punching Shear Perimeter AdjustmeniFactur o
Target Mesh Element Size = 20 in Punching Q, - 40
+P towards -Y, +M = higher pressure at +X & +Z, +V acts towards +X & +Z
Loads Py M-xx M-zz Vex Vez
K k-ft k-ft k k
D : Dead Load 5.261
H : Earth 9.604 3.752 0.8660 1.376
W Wind #1 2.118 4.788 10.285 0.2340 0.6960
E : Seismic #1 4.733
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

’ General Footing by FEM

Project File: 24261 - CF34.ec8
fe] ENERCALT, LLC 19822025

HAYDEN CONSULTING ENGINEERS

LIC# : KW-06014171, Build:20.24.12.17

DESCRIPTION: CF-3 - w/ resisiting loads only

Pedestal 2 Information

Description Diameter 24.0 in
Shape Round
. Pedestal Height = 12 in
COW Rolation o_f PEdeSta.[ 0.00 deg M &V Applied with respact to; = Foaling Axes
Pedestal Centroid to Footing Datum . )
o Omit @ Foolprint of all pedestals = Yes
Atong X = 4604 1 Punching Shear Perimeter Adjustment Factor
Along "Z" 4125 1t g ' -
Target Mesh Element Size = 20 in Punching (¥, - 40
+P towards -Y, +M = higher pressure at +X & +2, +V acts towards +X & +Z
Loads Py M-xx M-zz V-x V-z
k k-ft k=it k k
D : Dead Load 5.261
H : Earth 9.604 3.752 0.8660 1.376
W : Wind #1 2.118 4,788 10.285 0.2340 0.6960
E : Seismic #1 4733
Results
Overturning : Lowast Stability Ratio = 1.74 at CCW Angle 180 deg for Load Combination: +0.60D+0.60W 1+0.70H
Sliding : Lowest Sliding Ratio = 10.04 for Load Combination: +0.60D+0.60W 1
Soil Bearing : Max. Saoil pressure = 1.863 ksf for Load Combination +0.60D+0.60W1+0.70H

Punching Shear :Max. Ratio = 0.03941 for LdComb: +0.90D+E1, vu= 0.003739 ksi, vn=0.09487 ksl

Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Footing :

Z-Z Flexure, BOTTOM of Footing :
X-X Flexure, TOP of Footing :

Z-Z Flexure, TOP of Footing :

Detailed Results

Mu-XX = 24.892 ft-kfit at Shell ID 4798, (X,Z)= (3.375, -2.453)
for LdComb: +1.20D+L+0.30S+W1+H, As-reqd= 0.4320 in2/ft
Mu-ZZ = 53.541 fi-k/ft at Shell ID 184, (X,Z)= (6.307, -6.189)
for LdComb: +1.20D+L+0.30S+W1+H, As-reqd= 0.7225 in2/it
Mu-XX = 2.345 ft-k/it at Shell 1D 1198, (X,Z)= (3.048, -2.20)
for LdComb: +1.200+W1+H, As-reqd= 0.4320 in2/ft

Mu-ZZ = 27.020 ft-k/ft at Shell ID 5340, (X, Z)= (2.988, -2.957)
for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/ft

Stability Results

Load Combination Rotation Moments k-ft Overturning

Angle CCW Overturning Resisting Ratio
+(.60D+0.60W1

0 0.000 54.052 999.000

45 9.257 72107 7.790

60 11.337 68.528 6.045

75 12.645 60.279 4,767

90 13.0H 47.923 3.661

106 14.708 56.364 3.832

120 15.323 62.882 4.104

135 14.894 65.114 4,372

150 13.450 62.909 4677

165 11.089 56.416 5.087

180 7.973 46.079 5.780

195 7.701 60.301 7.830

210 6.905 70.413 10.198

225 5.638 75.726 13.432

240 3.986 75.879 19.034

255 2.064 70.861 34.340

270 0.000 61.013 999.000

285 0.000 72.924 999,000

300 0.000 79.865 999.000

315 0.000 81.364 999.000
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HAYDEN
ENGINEERS

STRUGTURAL | €IVIL

{_General Footing by FEM

Project File: 24261 - CF34.ec6 .

TICH : KW-0B014171, BUIld:20.24 1217
DESCRIPTION: CF-4

Code References

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

Calculations per ACI 318-19, IBC 2021

General Information

Material Properties

Soil Design Values

fc : Concrete = 4.0 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 60.0 ksi Subgrade Modulus = 0.250 kip/in3
W : Concrete Density = 145.0 pef Soil Density = 110.0 Kipfin3
Ec : Concrete Elastic Modulus = 3,122.0 ksi Coefficient of Soil/Concrete Friction = 0.30
Poissons Ratio = 0.150 Stability Settings
¢ Values Flexure = 0.90 MIN. Safety Factors:
. Shear . = 07580 Overturning = 1.0
Min Steel Ratio : Temp Reinf (based on thick) Stidin - 10
(Steel Area / Concrete Area) = 0.00180 9 ) '
Footing Information
Footing Shape
Footing Shape Rectangle
Footing Dimensions \
Width along "X" Axis = 6.750 fi M
Height along "Z" Axis = w.rou fi E
F4
W
£ ,
‘m x
T
G
Width along "X"
Footing Target Mesh Element Size = 1.620 in Footing Stiffness
Footing Thickness = 20.01in leff = Ig * Cracking Factor
Cracking Factor = 0.250
Rebar Clearance
O : {0,0) Origin for Pedestal centroid location Clear Cover irom Fooling Tap & Bottom : 3.0in
Overburden load on footing
Overburden DL = ksf
Omit at pedestal locations = Yes
Pedestal 1 Information
Description Diameter 8.0 in
Shape Round
. Pedestal Height = 12.0 in
CCW Rotation o.f Pedesta.l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Fooling Datum " . _
Alang "X" _ 3375 g Omit @ Footprint of all pedestals = Yes
Along "Z" - 2375 & Punching Shear Perimeter AdjustmentzFaclor o
Target Mesh Element Size = 0.6666 in Punching X, = 40

+P towards -Y,

+M = higher pressure at +X & +Z,

+V acts towards +X & +Z

Loads Py M-xx M-zz V=x Vez

k k-t k-ft k k
D : Dead Load 8.793 -5.784 0.1870 0.0430 -0.7740
L : Live 6.920 -8.234 0.2640 0.0610 -1.102
S : Snow 5.170 -6.150 0.20 0.0460 -0.8230
H : Earth 9.064 3.752 0.8660 1.376
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HAYDEN
ENGINEERS

STRUGCTURAL | CIVIL

[ General Footing by FEM

Project File: 24261 - CF34.8c6

LICH : KW-080714171, Build 20.24.12.17
DESCRIPTION: CF-4

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2025

+P towards -Y,

+M = higher pressure at +X & +Z,

+V gets towards +X & +Z

Loads Py M-xx M-zz V-x Vz
k k-t k-ft k k
W : Wind #1 2118 4.788 10.285 2.374 0.6960
£ : Seismic #1 4.733
Pedestal 2 Information
Description Diameter 8.0 in
Shape Round
; Pedestal Height = 12 in

CCOW Rotation O.f Pedesta'I 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum N )

Along "X" _ 3375 § Omit @ Footprint of all pedestals = Yes

Along *Z" 4375 f Punching Shear Petimeter Adjustmen-t:Factor .
Target Mesh Element Size = $.6660 in Punching (1, = 40

+P towards -Y,

+M = higher pressure at +X & +Z,

+V acts towards +X & +Z

Loads P-y M-xx M-zz Vex Vaz
k k-ft k-ft Kk K
D : Dead Load 8,793 5.784 0.1870 0.0430 0.7740
L : Live 6.920 8.234 0.2640 0.0610 1.102
S Snow 5.170 6.150 0.20 0.0460 0.8230
H: Earth 9.604 3.752 0.8660 1.376
W Wind #1 2.118 4,788 10.285 2.374 0.6960
E : Seismic #1 4.733
Results
Overtuming : Lowest Stability Ratio = 2.28 at CCW Angle 105 deg for L.oad Combination: +0.60D+0.60W1+0.70H
Sliding : Lowest Sliding Ratio = 3.48 for Load Combination: +0.60D+0.60W1
Soil Bearing:  Max. Soil pressure = 1.834 ksf for Load Combination +D+0.750L+0.52505+0.450W1+0.70H

Punching Shear :Max. Ratio = 0.09861 for LdComb: +0.90D+E1, vu= 0.009355 ksi, vn= 0.08487 ksi

Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Footing :

Mu-XX = 27.415 ft-k/fl at Shell ID 2088, (X.Z)= (3.761, -4.382)

for LdComb: +1.20D+L+0.30S+W1+H, As-reqd= 0.4320 in2/ft

Z-Z Flexure, BOTTOM of Footing :

Mu-ZZ = 53.541 ft-k/ft at Shell ID 184, (X,Z)=(3.531, -4.060)

for LdComb: +1.20D+L+0.30S+W1+H, As-reqd= 0.7225 in2/ft

X-X Flexure, TOP of Foofing :

Mu-XX = 10,282 fi-kffl at Shell 1D 4099, (X,Z)= (2,997, -4.454)

for LdComb; +1.20D+L+0.30S+W1+H, As-reqd= 0.4320 in2/ft

Z-Z Flexure, TOPR of Footing :

Mu-ZZ = 27.020 ft-k/ft at Shell ID 5340, (X,Z)= (2.970, -2.765)

for LdComb: +1.20D+W1+H, As-reqd= 0.4320 in2/ft

Detailed Results

Stability Results

Load Combination Rotation Moments k-t Overturning
Angle CCW Overturning Resisting Ratio
+0.60D+0.60W1
0 0.722 75.182 104.072
45 14.866 100.175 6.739
60 17.942 95.170 5.304
75 19.796 83.680 4,227
90 20.301 66.487 3.275
105 21.860 79.047 3.616
120 21.929 88.881 4,053
135 20.503 92.657 4,519
150 17.681 90.118 5.097
165 13.653 81.439 5.965
180 8.695 67.209 7.729
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

{ General Footing by FEM

HAYDEN CONSULTING ENGINEERS

Project Fite: 24261 - CF34.ec6

LIC# : KW-06014171, Build:20.24.12.17
DESCRIPTION: CF-4 - w/ resisiting loads only

Code References

{c} ENERCALG, LLC 1982-2025

Calculations per AC| 318-19, IBC 2021

General Information

Material Properties

Soil Design Values

F¢: Concrete = 4.0 ksi Allowable Soil Bearing = 2.0 ksf
fy : Rebar Yield = 80.0 ksi Subgrade Modulus = 0.250 kip/in3
W : Concrete Densily = 145.0 pef Soll Density = 110.0 kipfin3
Ee¢ : Concrete Elastic Modulus = 3,122.0 ksi Coefficient of Soil/Concrete Friction = 0.30
Poissons Ratio = 0.150 Stability Settings
( Values  Flexure = 0.90 MIN. Safety Factors:
. Shear ) = 0780 Qverturning = 1.0
Min Steel Ratio : Temp Reinf (based on thick) Slidin - 10
{Steel Area / Concrete Area) = {.00180 o :
Footing Information
Footing Shape
Footing Shape Rectangle
Footing Dimensions
Width along "X" Axis = 6.750 ft ¥
Height along "Z" Axls = o.rou ft E
Z
[
£ L.
B X
b &
o
Width along "X
Footing Target Mesh Element Size = 1.620in Footing Stiffness
Foaoting Thickness = 20.01in leff = Ig * Cracking Factor
Cracking Factor = 0.250
Rebar Clearance
O ¢ (0,0} Origin for Pedestal centroid location Clear Cover from Footing Top & Bottom : 8.01n
Overburden load on footing
Overburden DL = ksf
Omit at pedestal locations = Yes
Pedestal 1 Information
Description Diameter B.0in
Shape Round
; Pedestal Height = 12.0 in
CCW Rotation o.f Pedesta‘l 0.00 deg M & V Applied with respect to: = Footing Axes
Pedestal Centroid to Footing Datum ; . _
Along "X* _ 3375 § Omit @ Footprint of all pedestals = Yes
Along "Z" - 2375 ¢ Punching Shear Perimeter Adjustmeni Factor ‘o
Target Mesh Element Size = 0.6666 in Punching O = 40

+P towards -Y,

+M = higher pressure at +X & +Z,

+V acts towards +X & +Z

Loads P-y M-xx M-zz V=x V-z

k k-ft k-ft k k
D : Dead Load 5.261
H : Earth 9.604 3.752 0.8660 1.376
W : Wind #1 2118 4.788 10.285 0.2340 0.6960
E : Seismic #1 4.733
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HAYDEN
ENGINEERS

STRUGTURAL | CIVIL

| General Footing by FEM

Project File: 24261 - CF34.ec6

LIC# : KW-06014171, Build:20.24.12,17

Pedestal 2 Information

HAYDEN CONSULTING ENGINEERS
DESCRIPTION: CF-4 - w/ resisiting loads only

(e) ENERCALC, LLC 1982-2025

Description
Shape Round
CCW Rotation of Pedestal 0.00 deg
Pedestal Centreid to Footing Datum
Along "X" = 3.375 ¢
Along "Z" = 4375 ft
Target Mesh Element Size = 0.6660 in

Diameter 8.0 in

Pedestal Height
M &V Applied with respect to:

Omit @ Footprint of all pedestals
Punching Shear Perimeter Adjustment Factor

I

Punching ¢,

12 in

Footing Axes
Yes

+P towards -Y,

+M = higher pressure at +X & +Z,

+V acls towards +X & +Z

Loads P-y M-zz V-x Vz
k k-ft Kk k
D : Dead Load 5.261
H : Earth 3.752 0.8660 1.376
W Wind #1 2118 10.285 0.2340 0.6960
E : Seismic #1 4.733
Resulfs
Overturning : lLowest Stability Ratio = 1.97 at CCW Angle 180 deg for Load Combination: +0.60D+0.60W1+0.70H
Sliding : Lowest Sliding Ratio = 10.53 for Load Combination: -+0.60D+0.60W1
Soil Bearing:  Max. Soil pressure = 1.508 ksf for Load Combination +0.60D+0.60W1+0.70H

Punching Shear :Max. Ratio = 0.05479 for LdComb: +0.90D+E1, vu= 0.005198 ksi, vn=0.09487 ksi

Wood-Armer Mu & As :
X-X Flexure, BOTTOM of Footing :

Mu-XX = 27.415 ft-kfft at Shell ID 2088, (X.Z)= (3.761, -4.392)

for L.dComb: +1.200+L+0.30S+W1+H, As-reqd= 0.4320 in2/ft

Z-Z Flexure, BOTTOM of Footing :

Mu-ZZ = 53.541 f-k/ft at Shell ID 184, (X,Z)=(3.531, -4.060)

for LdComb: +1.20D+L+0.308+W1+H, As-reqd= 0.7225 in2/ft

*-X Flexure, TOP of Footing :

Mu-XX = 8,681 ft-k/it at Shell ID 5297, (X Z)= (2.988, -2.394)

for LdComb: +1.200+W1+H, As-reqd= 0.4320 in2fft

Z-Z Flexure, TOP of Footing :

Mu-ZZ = 27.020 fi-K/ft at Shell ID 5340, (X,Z)= (2.970, -2.765)

for LdComb: +1.200+W1+H, As-reqd= 0.4320 in2/ft

Detailed Results

Stability Results

Load Combination Rotation Moments Kk-ft Overturning

Angle CCW Overturning Resisting Ratio
+0.600+0.60W1

0 0.000 60.155 999.000

45 9.257 79.434 8.581

80 11.337 75.268 6.639

75 12.645 65.973 5.217

20 13.091 52,182 3.986

105 14.708 61.894 4,208

120 15.323 69.474 4,534

135 14.894 72.321 4.856

150 13.450 70.238 5222

165 11.089 63.370 5714

180 7.973 52.182 6.545

195 7.701 67.298 8.739

210 6.905 77.827 11.272

225 5.638 83.053 14.732

240 3.986 82.619 20.728

255 2.064 76.555 37.009

270 .000 85.273 999.000

285 (.000 78.618 999,000

300 ¢.000 86.605 999,000

315 0.000 88.691 999,000
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X-BRACE DESIGN
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Lateral Design

Seismic Desigh Force for X-Brace Rod Risk Category Il
V= 5991.0 # LineV12 @ FLOOR
(aspy  v= [ 41937 % |

Cross Brace Connection Design

Height | 451t

Width 161t

Angle, 16 °

Diagonal Members Act in:
# of Cross Brace 1 Tension Only
Locations
Forces Horz. 5991 # -> 4194 (ASD)
Diagonal 6223 # - 4356 (ASD)
Vertical 1685 # > 1179 {(ASD)
Seismic Design Force for Connections Risk Category I
V= 9900.0 # Seismic adjusted unfactored
(ASD) v= [ 6930.0# |

Cross Brace Connection Design

Height 4.5t

Width 16.ft
Angle, 8 16 °

Diagonal Members Act in:
Tension Only

# of Cross Brace

Locations 1
Forces Horz. 9900 # -> 6930 (ASD)
Diagonal 10284 # - 7199 (ASD)
Vertical 2784 # - 1949 {(ASD)

v

ForTen.Only: Fyors. = # of Cross Braces

Fo. = Fhorz. , = Fyorz.
Ding. COS(H) ' Vert. tan(B)

ASCE 7-16

ENGINEERS Tavlor/Nestucca River - Foundation

I HAYDEN

STRUCTURAL | CIVIL

{503} ?68-9994 Hoyden-Engineers.com
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DATE
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Plate Design @ HSS x-Brace Connection

P
Weak-Axis Bending J
loading P 13860 Ib {ASD) PaN 2
length of plate I 75 in
steel sfrength Fy L 50000 psi It | »
actual moment M 25987.5 Ib-in
M=Pl/4
b, (in}) t required thickness (in)
3 0.51 1/2 t=v{(6M/(0.9F;b]) - tyes
thss = 0.25"
1 1] USE PL1/2x8x6é 50ksi to HSS
Lo
1 1
1 1
| + ; /
] 1
o]
C 2T
i
’ 1
1 1
1 1
i\ Heseaan
! ') [=8"-1/4"x2=7.5
] 1
1 1
! !
BY KMN  DATE 11/25/24
HAYDEN —
ENGINEERS aylor/Nestucca River - Foundation REV PATE
STAUCTURAL | CIVIL : JOBNO 24261

{803} 968-9994 Hayden-Engheers.com SHEET 13] OF 170




Plate Design @ Concrete Wall Pier x-Brace Connection

P
Weak-Axis Bending l
ioading P 13860 b {ASD]) . Pax =\
length of plate I 3 in
steel strength Fy 50000 psi |
actual moment M 10395 Ib-in
M =Pl/4
b, {in} 1 required thickness (in)
4 0.48 1/2 t= \/(6M/[O.9Fyb))
PLtxBx4 USE PL1/2xéxé6 embed in concrete wall
; 50ksi
I/
8" thick concrete wali
— %]
BY KMN  Dpate  11/25/24
HAYDEN Tavlor/Nestucca River - Foundation REV DATE
ENGINEERS Y
STAUCTURAL | CiVIL JOB NO 24241

{503} 948-99924 Hayden-Engineers.com SHEET 132 OF 170
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i Toae = 1980010 (P57 0y 0 )

§ g
}_ 9\‘ Tallow #3 = 0.11in2 x 60ksi = 6.6k

) z

N ! ok Tmax / Tallow = 3 bars min
}m[ _— T
bw - 14”
I
SULOV 412 'SWJ&V\%\A
_\lé"-*p\\; ptj+OL N 3: A‘"["J\:/C-;L ®
" AO -_‘?5 :
|< 12 'I <, :o.\\xb00§0>&bi: .5 w
N . 1ago0ve |
| s .|USE (4) #3 bars welded to PL1/2x6x6 and
~ |bent 12" min into wall
vl
A _ EDGE DISTANCE
‘ AN orie M 75114
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Load Combos to Concrete Anchor 2 o be used with seismic loads only
Finding Tmax
ASD Logd Combos LRFD Load Combos
T=0.4D+0.6W T=0.9D+W
T=0.6D+0.7QE T=0.5D+QE
_ 0.4Pres b _ 09Pres Ib
060= ooy I 0-9D= 1195 I
_ Wup+Cab b _ {Wup+Cab)/.6 b
AB O.6W = -2937 lb AB w= -4895 b
0.7E = Ca Ib E= Ca/7 b
) -3694 |b -5277.1 b
- Wup+C12 o _ (Wup+Cl12)/.6 b
Y 0.6W -3828 b " W 4380 lo
0.7E = cl12 b E= C12/7 b
) -3313 Ib -4732.9 Ib
ASD wind Load Combos {lb) LRFD Wind Load Combos (o)
Cxn Tab T2 Vab V12 Cxn Tab T12 Vab V12
1 HSS -2140 | -3031 445 2692 1 HSS -3700 | -5185 645 2692
2 HSS -2140 | -6062.4 645 5384 2 HSS -3700 | -10370 445 5384
ASD Seismic Load Combos {lb) LRFD Seismic Load Combes (b}
Cxn Tab T12 Vab V12 Cxn Tab T12 Vab V12
1 HSS | -4591.2 | -5829.2 | 11842 | 10448 1HSS | -9359.1 | -8270.5| 11882 | 10448
2HSS | -6591.2 | -11658 | 11862 | 20936 2HSS | -9359.1 | 16541 | 11842 | 20934
\7
!
{ Y
. . Ag @ FND
ro —-|(J}7=
[ '.-N‘r
i/ \} e l(ﬁ\}""'t
f wo bon
é @FND: &
BY KMN  Darg 4/5/25
[ HAYDEN : :
ENGINEERS Taylor / Nestucca River - Foundation REV DATE
STRUCTURAL | CIVIL JOB NO 24261
{503) 948-9994 Hayden-Engineers.com SHEET OF
139 /U




m Anchor Designer“‘" for Company: Date: | 11/22/2024
Engineer: Page: |1

StronsTie Concrete Software Project
g Al ‘Version 3.3.2501.2 Address:

: Phone:

E-mail;

1.Project information
Project description: Comment:

Location:
Design name: Design

2. Input Data & Anchor Parameters

General
Design method:ACI 318-19
Units: imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: AWS Type A

Diameter (inch): 0.625

Effective Embedment depth, he (inch): 6.000
Anchor category: -

Anchor duckility: Yes

fimin {inch): 7.38

Cwin {inch): 1.38

Smin {inch): 2.50

Recommended Anchor

Base Material

Concrete: Normal-weight

Cancrete thickness, h {inch): 24.00

State: Cracked

Compressive strength, fc (psi): 2500

Yev: 1.0

Reinforcemeant candition: B tension, B shear

Supplemental edge reinforcement: Not applicable

Reinforcement provided at corners: No
lghore concrete breakout in tension: No
lgnore concrete breakout in shear: Yes
Ignore 6do requirement: No

Build-up grout pad: No

Base Plate

Length x Width x Thickness (inch): 10.00 x 17.00 x 0.25

Yield stress: 36000 psi

Profile typefsize: 8X8X1/4

Anchor Name: Headed Siud - 5/8"@ AWS Type A Headed Stud

0Lk 10 % 1T Dok wi

T g x B neadadh SW0S

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

Simpson Strong-Tie Company Inc, 5956 W, Las Positas Boutevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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B Anchor Designer™ for
St gy Concrete Software
bR Version 3.3.2501.2

Campany:

Date: | 11/22/2024

Engineer:

Page: |2

Project:

Address:

Phone:

E-mail:

l.oad and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: Yes

Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.10.5.3 (d) is satisfied
Ductility section for shear: 17.10.6.3 (c) is satisfied

(o factor: not set

Apply entlre shear load at front row: No

Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

MNua [Ib]: 9359
Vuax [Ib]: 1]

Vuay [Ib]; 11862
Mux [ft-Ib]: 0

Muy [ft-l0]: 0

My [ft-1b]: 0

<Figure 1>

9359 b

N
N

11862 1b

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

Simpsen Strong-Tie Company Inc, 5856 W. Las Positas Boulevard Pleasanton, CA 945858 Phone: 925.560.5000 Fax: 825.847.3871 www.strongtie.com
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Anchor Designer™ for
" Ti Concrete Software
StrongTic VSO PEp

Company:

Date:

1172212024

Engineer:

Page:

3

Project:

Address:

Phone:

E-mail:

<Figure 2>

5.00

12.00

1000

24.00

12.00

3. Resulting Anchor Forces

Anchor Tension load, Shear load x, Shear load v, Shear load combined,
Nua {Ib) Vuax (Ib) Vuay (i) V(Vuax) (Vuzy)? (10

1 31197 0.0 3954.0 3954.0

2 319.7 0.0 3954.0 3854.0

3 3119.7 a.0 3954.0 3954.0

Sum 9359.0 0.0 11862.0 11862.0

Maximum concrete compression strain (%e): 0.00 <Figure 3>

Maximum concrete compression stress {psi): 0

Resultant tension force {Ib): 9359

Resultant compression force (Ib): 0

Eccentricity of resultant tension forces in x-axis, &'« (inch): 0.00

Eccentricity of resultant tension forces in y-axis, &'ny (inch): 0.00

Eccentricity of resultant shear farces in x-axis, e'w {inch): 0.00 1 Y 3

Eccentricity of resultant shear forces in y-axis, €'vy (inch): 0.00 % ©

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strang-Tie Company Inc. 5956 W, Las Positas Boulevard Pleasanton, CA 94588 Phane: 925.560.9000 Fax: 925.847.3871 www.strongtie,com
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. Company: Date: | 11/22/2024
™
m Anchor DeSIQner for Engineer: Page: |4
StroneTi Concrete Software Broject
b B Version 3.3,2501,2 Address:
Phane:
E-mail:

4. Steel Strength of Anchor in Tension {Sec. 17.6.1)

Nsa {Ib) ¢ #sa (Ib)
18715 0,75 14036

5. Concrete Breakout Strength of Anchor in Tension {Sec. 17.6.2)
No = keAa¥FohtarS (Eq. 17.6.2.2,1)

0.75¢Neag (Ib)

ke o Fe (psi) bt (in) Ns (Ib)
24.0 1.00 2500 6.000 17636

0.76 $Neog =0.75¢ (Atia/ Ance) Fhon Poan Fon FennNo (Sec. 17.5.1.2 & Eq. 17.6.2.1a)
Ang (in?) Anco (in?) Ca,min (iN) Yoe Yoan Yo
432.00 324.00 7.00 1.000 0.933 1.00

6. Pullout Strength of Anchor in Tension {Sec. 17.6.3)

0.75¢Mon = 0.754 4% N = 0.75 6% 78 Asfc (Sec. 17.5.1.2, Eq. 17.6.3.1 & 17.6.3.2.2a)
¥ e Abrg (IN?) f's {psi) # 0.758Nun (Ib)

1.0 0.92 2500 0.70 9660

0.70 11522

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
5958 W. Las Positas Boulevard Pleasantan, CA 94568 Phone: 925.560.9000 Fax: 925,847.3871 www.strongtie.com

Simpgon Strong-Tie Company Inc.
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. Campany: Date: |11/22/2024
BN Anchor Designer™ for PR :
Engineer: Page: |5
St Tic Concrete Software Project:
AU USRS Version 3.3.2501.2 Address:
Phone:,
E-mail:
8. Steel Strength of Anchor in Shear {Sec. 17.7.1
Vsa (ib) dgrant ¢ ParourgVse (1)
18715 1.0 0.65 12165
10. Concrete Pryout Strength of Ancher in Shear (Sec. 17.7.3)
$Vepg = PlepNebg = PKep(AN / Anaa) oo i Fedn Fon FopuNb (Sec. 17.5.1.2 & Eq. 17.7.3.1b)
kep Ane (in?) Awea (in?) WaoN ean Yon Fopi Np (Ib) ¢ #Veng {Ib)
2.0 432.00 324.00 1.000 0.933 1.000 1.000 17636 0.70 30726
11. Results
Interaction of Tensile and Shear Forces (Sec. R17.8) .
Tension Factored Load, Nus (Ib) Design Strength, aN» (Ib)  Ratio Status
Steel 3120 14036 0.22 Pass
Concrete breakout 9359 11522 0.81 Pass (Governs)
Pullout 3120 9660 0.32 Pass
Shear Factored Load, Vua {Ib) Design Strength, sVa (Ib)  Ratio Status
Steel 3954 12165 0.33 Pass
Pryout 11862 30726 0.39 Pass (Governs)
Interaction check  (Nua/pNua)*? {Via/PVa) 53 Utilization Ratie Permissible Status
Sec. R17.8 0.71 0.20 91.2% 1.0 Pass

5/8"@ AWS Type A Headed Stud with hef = 6.000 inch meets the selected design criteria,

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

Simpson Strang-Tie Company Inc.

5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.8000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: 22
Anchor Designer™ for Pany ate: |11122/2024
Engineer: Page: |8
— Concrete Software Project:
g Version 3.3.2501.2 rddross
Phone:
E-mail:
Base Plate Thickness
Required base plate thickness: 0.5 inches
Steel 36000 psi
Maximum stress 32402 psi
Calculated plate thickness 0.327 inch

Stress distribution \
USE PL 3/8

As%m psi

; 24301 psi

16201 psi

8100 psi

0 psi

For ACI and CSA design methads, maximum base plate stress is limited to 0.9 times yield stress.,
For ETAG and EN-1992-4 design method, maximum base plate stress is limited to yield stress divide by 1.5.
Plate stress is derived using Von Mises theory.

F, 61{ F, 6M. U0y O -
JJx:_;I“*' (@ bottom) of O = ;I ....P_E'.(@,top) » as follows:
O+ 0, (4 4
S|= 1::2 ,\1+ (:::2 “y)l'i'o'xy}
F 3 F
S —._,__
W=yt {@bottom) or Oy ; (@TOP) o - O 0 (0' 0’,,‘) ro
el R A =
oo =22 4 1:@ ol .
¥ t 8, =0
0,:_-:% K] 3
” o = [(5,— 502 +(5, = 5;)* +(5, = §3)°
G—-‘5=T:-‘ Tendzer ‘\]’ 2

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5856 W, Las Positas Boulevard Pleasantan, CA 94588 Phone; 925,560.9000 Fax: 925.847.3871 www.strongtie.com
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BN Anchor Designer™ for Company: P
Engineer; Page: |7
Ml Concrete Software Project:
_Strong-’f.le__, Version 3.3.2501.2 Address:
Phone:
E-mail;

12. Warnings

- Concrete breakout strength in shear has not been evaluated against applied shear load{s) per designer option. Refer to AC| 318 Section

17.5.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Per designer input, ductility requirements for tension have been determined to be satisfied — designer to verify.

- Per designer input, ductility requirements for shear have been determined to be satisfied ~ designer to verify.

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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
5856 W. Las Positas Boulevard Pleasanton, CA $4588 Phone: 925.560.9000 Fax: 925.847.3871 www,strangtie,com

Simpson Strong-Tie Company Inc.
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m Anchor DesignerTM for Company: Date: |11/22/2024
Engineer: Page: |1
St T Concrete Software Project
eI V/ersion 3.3.2501.2 e
Phone:
E-mail:
1.Project information '
Project description: Comment:

Location:
Design name: Design

2. Input Data & Anchor Parameters

General
Design method:ACI 318-19
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: AWS Type A

Diameter {inch): 0.625

Effective Embedment depth, her {inch): 6.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 7.38

Cwin {inch): 1.38

Smin {inch}: 2.50

Recommended Anchor

Anchor Name: Headed Stud - 5/8"@ AWS Type A Headed Stud

6) 7' *b" wauded S

(

PL7%%x 17 x20 Qe wi

Base Material

Concrete: Normal-weight

Concrete thickness, b {inch): 24.00

State: Cracked

Compressive strength, f's {psi): 2500

ch,\.': 1.0

Reinforcement condition: B tension, B shear
Supplemental edge reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Igriore concrete breakout in shear: Yes
Ignore 6do requirement: No

Build-up grout pad: No

Base Plata
Length x Width x Thickness (inch): 20,00 x 17.00 x 0.2

5

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strang-Tie Company Ine. 5956 W, Las Positas Boulevard Pleasanton, CA 94588 Phane: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Anchor Desig ner™ for Company: Date: [ 11/22/2024
Engineer; Page: |2
gy Concrete Software Project:
StrongTic EVNEY P -
i _ o o~ ' Address:
Phane:
E-mail:

Load and Geometry

Load factor source: AC| 318 Section 5.3

Load combination: not set

Seismic design: Yes

Anchors subjected to sustained tensien: Not applicable
Ductility section for tension: 17.10.5.3 (d} is satisfied
Ductility section far shear: 17.10.6.3 {c) is satisfied

Qo factor: not set

Apply entire shear load at front row: No

Anchars only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [Ib]: 16541
Vuax [IB]: 0

Vuay [lb] 20936
Mux [ft-Ib]: 0

My [ft-Ib]: 0

Mz [ft-1b]: 0
<Figure 1>

20936 Ib

Input data and results must be checked for agreement with the existing ¢ircumstances, the standards and guidelines must be checked for plausibility.
Sirmpson Strong-Tie Company Inc. 5956 W, Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Anchor Designer™ for

StronsTi Concrete Software
eI Version 3.3.2501.2

Company:

Date:

1112272024

Engineer:

Page:

3

Project:

Address:

Phaone:

E-mail:

<Figure 2>

15.00
15.00
15.00

5.00

28.00

3. Resulting Anchor Forces

Anchar Tension load, Shear load x, Shear load v, Shear load combined,
Nua (i) Vyax (Ib) Vuay (Ib) V{Wuax)+ (Vuay)? {Ib)
1 2756.8 0.0 3489.3 3489.3
2 2756.8 0.0 3489.3 3489.3
3 2756.8 0.0 3489.3 3489.3
4 2756.8 0.0 3489.3 3489.3
5 2756.8 0.0 3489.3 3489.3
6 2756.8 0.0 3489.3 3489.3
Sum 16541.0 0.0 20936.0 20936.0
Maximum concrete compression strain {%e): 0.00 <Figure 3>
Maximum concrete comprassion stress (psi): 0
Resultant tension force ({Ib): 16541
Resultant compression force {lb): 0 o o5 o4
Eccentricity of resultant tension forces in x-axis, €'nx {inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'wy (inch): 0,00 %
Eccentricity of resultant shear forces in x-axis, e\w (inch): 0.00
Eccentricity of resultant shear farces in y-axis, e'w {inch): 0.00
o1 2 03

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Campany Inc. 5956 W, Las Positas Baulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Date: |11/22/2024

Page: |4

Anchor Designer™ for gs;::gf
Py Concrete Software Project
Version 3.3.2501.2 Address:
Phone:
E-mail:

4. Steel Strength of Anchor in Tension {Sec. 17.6.1)
Nsa (Ib) ] @Nsa (Ib)
18715 0.75 14036

5, Concrete Breakout Strength of Anchorin Tension {Sec. 17.6.2)
M = kedaNFohef'® (Eq. 17.6.2.2.1)

0.75¢Nesg (Ib)

e Aa o (psi) her (in) b (Ib)
24.0 1.00 2500 6.000 17638

0.75¢Nsbg =0.75¢ (Ate/ ANeo) Pooiy Poan ¥ Poniio (Sec. 17.6.1.2 & Eq. 17.6.2.1a)
Anc (inz) ANco (in2) Ca,min (ln) Yoo Fod i Fon
728.00 324,00 7.00 1.000 0.933 1.00

6. Pullout Strength of Anchor in Tension (Sec. 17.6.3)

0.75Npn = 0.758 ¥%,pNp = 0,75 4% o8 Asefc (Sec, 17.5,1.2, Eq. 17.6.3.1 & 17.6.3.2.23)

Yo Asrg (in?) fe (psi) ¢ 0.75¢Nan (Ib)

1.0 0.92 2500 0.70 9660

0.70 18417

Input data and results must be checked for agreement with the existing circurmnstances, the standards and guidelines must be checked for plausibility.

Simpson Strang-Tie Campany Inc. 5956 W. Las Positas Boulevard Pleasanten, CA 84588 Phone: $25.560.9000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: | 11/22/2024
Anchor Designer™ for ANy :
Engineer: Page: |56
St Ti Concrete Software Projact:
LA SRRl Version 3.3.2501.2 Address:
Phone:
E-mail:
8. Steel Strength of Anchor in Shear {Sec. 17.7.1}
Vsa (lb) l;’gmu! ¢ qﬁgrauraf‘vga ([b)
18715 1.0 0.65 12165
10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.7.3)
$Vopg = PlcelNevg = Plop(Anc/ ANca) Voo Fed it o Fon nNe (Sec. 17.5.1.2 & Eq. 17.7.3.1b)
Fep Anie {in?) Anco (in2) e P n Fon Yoo Ny (Ib) # #Vepg (Ib)
2.0 728.00 324.00 1.000 0.933 1.000 1.000 17636 0.70 51780
11. Results
Interaction of Tensile and Shear Forces (Sec. R17.8)
Tension Factored Load, Nua (Ib) Design Strength, 8N» (Ib)  Ratio Status
Steel 2757 14036 0.20 Pass
Concrete breakout 16541 19417 0.85 Pass (Governs)
Pullout 2757 9660 0.29 Pass
Shear Factored Load, Vua {Ib) Design Strength, aVa {lb)  Ratio Status
Steel 3489 12165 0.2¢ Pass
Pryout 20936 51780 0.40 Pass (Governs)
Interaction check  (Nus/§MNua)™ (Vira/pVus)™? Utilization Ratio F%eqibl Status
Pass

Sec. R17.8 0.77 0.22 98.7% 1.0
5/8"@ AWS Type A Headed Stud with hef = 6.000 inch meets the selected design criteria.

12. Warnings

- Cancrete breakout strength in shear has not been evaluated against applied shear load(s) per designer option. Refer to ACI 318 Section

17.5.2.1 for conditions where calculations of the congrete breakout strengtit may not be required.
- Per designer input, ductility requirements for tension have been determined to be satisfied — designer to verify.
- Per designer input, ductility requirements for shear have been determined to be satisfied — designer to verify.

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

similar ratio to 1 HSS,
USE PL 3/8

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility,
Simpson Strong-Tie Company Ine, 5858 W, Las Positas Boulevard Pleasanton, CA 94588 Phone; 825,560,9000 Fax: 825,847.3871 www,strongtie.com
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w=15psfD + 40 psfL

¢ ¢ ¢ ¢ TRIB = 8'
AN N
20—
USE W 10x15
B-6
R (B-5) R (B4) = 350# D + 530# Lr+ 6704 S
+ R (B-4)
R(B-5) = 1200# D + 3200# L
PAN AN
— 15—
W8x13
B-7
R (B-5) R (B-4) = 350# D + 5304 Lr+ 6704 S
+ R (B-4)
TV 17V 3
AN AN
|<'—16" >| L34 x3)ixlix0-6"
EA. SIOE OF WES W/ )
3@ THRU-BOLTS, TYP.
w16x26 \
(@)
<> ke
BOLT CONNECTION:
(2) 3/4" BOLTS SHEAR CAPACITY=119K X2 =23.8K
> MAX GRAVITY REACTION = 4.36 K OK
> MAX LATERAL LOAD =14.98 K
BY SS  DATE
[ HAYDEN :
ENGINEERS Winchester REV DATE
STRAUCTURAL | CIVIL JCBNO 24194
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R (B-5)
+ R (B-4)
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Stair
Loading

|

R (B-4) = 350# D + 530# Lr + 670# S

R(B-5) = 12004 D + 3200# L

Stair Loading = 460# D + 2830# L

AN AN
16— 5 )
W8x13

BY S5 DamE

HAYDEN )

ENGINEERS Winchester REV DATE
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HAYDEN
ENGINEERS

STRUCTURAL | GIVIL

I Steel Beam

Project File: Nestucea River.ect

LICH | KW-0B014171, Bulld:20.24.09.03
DESCRIPTION: B-5 Floor (Steel)

CODE REFERENCES

HAYDEN CONSULTING ENGINEERS

{c} ENERCALC, LLC 1982-2024

Calculations per AISC 360-16, IBC 2021, SDPWS 2021
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method Allowable Strength Design
Beam Bracing: Beam is Fully Braced against lateral-torsional buckling
Bending Axis :  Major Axis Bending

Fy : Steel Yield :
E: Modulus :

50.0 ksi
29,000.0 Kksi

D(0O.1 20)\7]—(0'320)

W10x15

T ¥ 9

Span_=_19.50 ft

X @{}H( <

Applied Loads

Service loads entered. Load Factors will be applied for calculations.,

Beam self weight calculated and added to loading
Uniform Load : D = 0.0150, L = 0.040 ksf, Tributary Width = 8.0 fi

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.542: 1 Maximum Shear Stress Ratio = 0.096 : 1
Section used for this span W10x15 Section used for this span W10x15

Ma : Applied 21.627 k-ft Va : Applied 4.436 k
Mn / Omega : Allowable 39.920 k-t Vn/Omega : Allowable 45.0 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
8pan # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.523 in Ratio= 447 >=360. Span:1:L Only
Max Upward Transient Deflection 0 in Ratio= 0 <3800 nfa
Max Downward Total Deflection 0.744 in Ratio= 314 =»=240. Span:1:+D+L
Max Upward Total Deflection { in Ratio= 0 <240.0 nfa

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Locationin Span  Load Combinatian Max. "+" Defl Location in Span
+D+L 1 0.7442 9.808 ¢.0000 0.000
Vertical Reactions Support notation : Far leftis #' Values in KIPS
Load Combination Support 1 Support 2
Max Upward frorn all Load Conditions 4.436 4.436
Max Upward from Load Combinations 4.436 4.436
Max Upward from Load Cases 3.120 3.120
I Only 1.316 1.316
+D+L 44386 4438
+D+0.750L 3.656 3.656
+0.600 0.790 0.780
L Only 3.120 3.120
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HAYDEN
ENGINEERS

ETRUCTURAL | CIVIL

T Steel Beam

Project File: Nestucca River.ect

] LIC# : KW-06014171, Build:20.24.09.03
DESCRIPTION: B-6 (Steel)

CODE REFERENCES

HAYDEN CONSULTING ENGINEERS

(¢) ENERCALC, LLC 1982-2024

Calculations per AISC 380-16, IBC 2021, SDPWS 2021
Load Combination Set : ASCE 7-22 / IBC 2024 (L<=100psf)

Material Properties

Analysis Method Allowable Strength Design
Beamn Bracing: Beam is Fully Braced against lateral-torsional buckling

Bending Axis: Major Axis Bending

46.0 ksi
29,000.0 ksi

Fy: Steel Yield :
E: Madulus :

D(O.BHO)&ZO)I&K{G)HO)660)

S,
=

VW8x13
Span = 16.0 ft

1

X T\}\,E—%E

Applied Loads

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

Beam self weight NOT internally calculated and added

Load{s) for Span Number 1

Point Load : D=1.320, L=23.120 k @ 8.0 ft, (Floor}
Point Load : D=0.350, Lr=0530, L =0.660 k @ 8.0 ft, (Roof)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.833:1 Maximum Shear Stress Ratio = 0.081:1
Section used for this span Wax13 Section used for this span Wax13

Ma : Applied 21.800 k-ft Va : Applied 2.725 k
Mn f Omega : Allowable 26.168 k-ft Vn/fOmega : Allowable 33.814 k
Load Combination +0+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Bownward Transient Deflection 0.487 in Ratio = 393 »>=360 Span:i1:LOnly
Max Upward Transient Deflection 0 in Ratio= 0 <360 nfa
Max Downward Total Deflection 0.703 in Ratio= 273 »>=240. Span:1:+D+L
Max Upward Toial Deflection 0 in Ratio= 0 <240.0 nfa

Overall Maximum Deflections

Load Cambination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+DH+L i 0.7028 8.000 0.0000 0.000
Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 2725 2725
Max Upward from Load Combinations 2.725 2725
Max Upward from Load Cases 1.890 1.890
D Only 0.835 0.835
+DL 2725 2.726
+D+Lr 1.100 1.100
+D-+0.750Lr+0.750L 2451 2451
+D+0.750L 2253 2.253
+0.60D 0.501 0.501
Lr Only 0.265 0.265
L Only 1.890 1.880
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

{Steel Beam - Project File: Nestucca River.ect
LIC# : KW-0B014177, Build:20.24.09.03 HAYDEN CONSULTING ENGINEERS (c) ENERCALC, LLC 1982-2024
DESCRIPTION: B-7 (Steei)

CODE REFERENCES

Calculations per AISC 36016, IBC 2021, SDPWS 2021
Load Combination Set: ASCE 7-22 / IBC 2024 (L<=100psf)
Material Properties

Analysis Method Allowable Strength Design Fy : Steel Yield : 46.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 28,000.0 ksi
Bending Axis :  Major Axis Bending

Djo-ﬁﬂﬂ)ﬂg@?@)ﬂo)&?)

VW16x26
:‘-‘-‘.pnn =16 01t

e

*

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Load(s) for Span Number 1
Point Load : D =1.320, L=3.120 k @ 8.0 ft, (Floor)
Point Load : D =0.350, Lr=0.530, L =0.660 k @ 8.0 ft, (Roof)
Uniform Load : D = 0.10 ksf, Tributary Width = 1.0 ft, (Garage Load)

DESIGN SUMMARY
Maximum Bending Stress Ratic = 0.246: 1 Maximum Shear Stress Ratio = 0.054 : 1
Section used for this span W16x26 Section used for this span W16x26
Ma : Applied 25.000 k-ft Va : Applied 3.525 k
Mn / Omega : Allowable 101.457 k-ft Vn/Omega : Allowable 64.868 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.064 in Ratio= 2,094 >=360 Span:1:LOnly
Max Upward Transient Deflection 0 in Ratio= 0 <360 nfa
Max Downward Total Deflection 0.109in Ratio= 1755 =>=240. Span: 1.+D+L
Max Upward Total Deflection 0 in Ratio= D =<240.0 nfa
Overall Maximum Deflections
Load Combination Span  Max. "< Defl Location in Span  Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1084 8.046 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 3525 3.525
Max Upward from Load Combinations 3525 3.525
Max Upward from Load Cases 1.890 1.880
D Only 1.635 1.635
+D+1 3.525 3.525
+D+Lr 1.800 1.900
+D+0.750Lr+0.7501. 3.251 3.251
+D+0.750L 3.053 3.083
+0.60D 0.981 0.981
Lr Only 0.265 0.265
L Only 1.890 1.890
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HAYDEN
ENGINEERS

STRUCTURAL | GIvIL

General Beam Analysis Project File: Nestucca River.ect
LICH : KW-06014371, Build:20.24.00.03 ' HAYDEN CONSULTING ENGINEERS (Y ENERCALC, [LC 79622024
DESCRIPTION: Container Beam Analysis

General Beam Properties

Elastic Modulus 29,000.0 ksi
Span #1 Span Length = 19,750 ft Area = 10.0 inA2 Moment of [nertia = 100.0 in?4

D(0.439) LrO.T?S) 5(0.844) D(0.439) LrO.T?S) msc(m_mroz.o-a)

D{O.DS)"L(O.'ES)

- v T X Ed

Span = 19.750 ft

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

Load(s) for Span Number 1
Point Load : D =0.30, L=2.050k @ 15.0 ft, (Stairs)

Uniform Load : D = 0.0150, L = 0.040 ksf, Tributary Width = 4.0 ft, (Floor)
Point Load : D =0.4390, Lr=0.6750, S =0.8440 k @ 6.625 ft, {Roof Point Load)

Point Load : D =0.4390, Lr=0.6750, S =0.8440 k @ 13.250 ft, (Roof Point Load)

DESIGN SUMMARY
Maximum Bending = 19.908 k-ft Maximum Shear = 4.399 k
Load Combination +D+L Load Cambination +D+L
Span # where maximum occurs Span #1 Span # where maximum accurs Span# 1
Location of maximum on span 12.4431t Location of maximum on span 19.750 ft
Maximum Deflection
Max Downward Transient Deflection 0.323 in 734
Max Upward Transient Deflection 0.002 in 138122
Max Downward Total Deflection 0.487 in 486
Max Upward Total Deflection 0.002 in 167418
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D-+0.750Lr+0,750L 1 0.4873 10.171 0.0000 0.000
Vertical Reactions Support notation : Far left is #' Values in KIPS
Load Combination Support1  Support 2
Cverall MAXimum 3.174 43399
Overall MINimum
D Only 1.101 1.262
+D+L 3.174 4.399
+D+Lr 1.772 1.941
+D+0.708 1.688 1.857
+D+0.750Lr+0.750L 3.159 4124
+D+0.750L+0.52508 3.0906 4,061
+0.60D 0.661 0.757
+D+0.750L+0.108 2.740 3.700
Lr Only 0.671 0.679
L Only 2.073 3.137
S Only 0.830 0.849
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

‘ General Beam Analysis Project File: Nestucca River.ec

LIC# : KW-06014171, Build:20.24.09.03 HAYDEN CONSULTING ENGINEERS {c} ENERCALC, LLC 1982-2024
DESCRIPTION: Container Beam Analysis
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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

[ General Beam Analysis

- Project File: Nestucca River.ec6

LIC# : KW-06014171, Build:20.24.09.03 HAYDEN CONSULTING ENGINEERS

DESCRIPTION: Container Beam Analysis

(¢) ENERCALG, LLC 1982-2024

MEMBER--»5

AN

'0.12

IF; \X ~

'[IIB? " .-.F"‘r"
D5
174 b3 Tl 5.8 i 134 143 69 18,66
Distance it

NOGoly W 40+L W3D40e W 2060.705 N +D40.7500: 07500 W +D40.7500+0.52505 8 +0.500 W4D+0.750L+0.185 M LeColy WL Cinly 2 5 0nly

Summary of Values per Beam Span
Beam Span Moments & Shears at Incremental Locations

Load Type!/ Combination Span Location (ft) SpanID Shear (k) Moment (ft-k)
Overall MAXimum Envelope 0.00 Span 1 3.174 0.000
Overall MAXImum Envelope 1.98 Span 1 2,803 5.887
Overall MAXimum Envelope 3.95 Span 1 2,448 11.073
Overall MAXimum Envelope 5.93 Span 1 2.092 15.556
Overall MAXimum Envelope 7.90 Span 1 0.997 18.132
Overall MAXimum Envelope 9.88 Span 1 0.562 19.344
Overall MAXimum Envelope 11.85 Span 1 0.128 19.871
Overall MAXimum Envelope 13.83 Span 1 -1.286 19.442
Overall MAXimum Envelope 15.80 Span 1 -3.530 15.660
Overail MAXimum Envelope 17.78 Span 1 -3.965 8.259
Overall MAXimum Envelope 19.75 Span 1 -4.399 0.000
D Only 0.00 Span 1 1.101 0.000
D Only 1.98 Span 1 0.982 2.057
D Only 3.95 Span 1 0.864 3.880
D Only 5.93 Span 1 0.745 5.470
D Only 7.90 Span 1 0.188 6.265
D Only 9.88 Span 1 0.069 6.519
D Cnly 11.85 Span 1 -0.049 6.539
D Only 13.83 Span 1 -0.607 6.072
D Cnly 15.80 Span 1 -1.025 4.517
D Only 17.78 Span 1 -1.144 2.376
D Cnly 19.75 Span 1 -1.262 0.000
+D+L 0.00' Span 1 3.174 0.000 158

170



HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

| General Beam Ah’alysis Profect File: Nestucca River.ec8

UICH : KW-08014171, BUIG:20.24.09.03 HAYDEN CONSULTING ENGINEERS {c)ENERCALC, LLC 1982-2024
DESCRIPTION: Container Beam Analysis

Beam Span Moments & Shears at Incremental Locations

Load Type/ Combination Span Location (ft)  Span ID Shear (k) Moment (ft-k)
+D+L 1.98 Span 1 2.739 5.839
+D+L 3.95 Span 1 2.305 10.821
+D+L 5.93 Span 1 1.870 14.944
+D+L 7.90 Span 1 0.997 17.649
+D+L 9.88 Span 1 0.562 19.189
+D+L 11.85 Span 1 0.128 19.871
+D+L 13.83 Span 1 -0.746 19.442
D+ 15.80. Span 1 -3.530 115.660:
+D+L 17.78 Span 1 -3.965 8.259
+D+L 19.75 Span 1 -4,399 0.000
+D+Llr 0.00 Span 1 1,772 0.000
+D+Lr 1.98 Span 1 1.653 3.382
+D+Lr 3.95 Span 1 1.535 6.530
+D+Lr 5.93 Span 1 1.416 9.444
+D+Lr 7.90 Span 1 0.184 10.703
+D+Lr : 9.88 Span 1 0.065 10.949
+D+Lr 11.85 Span 1 -0.053 10.960
+D+Lr 13.83 Span 1 -1.286 10.097
+DH.r ‘ 15.80 Span 1 -1.704 7.200
+D+lr 17.78 Span 1 -1.823 3.717
+D+Lr 19.75 Span 1 ~1.9441 0.000
+D+0.70S 0.00 Span 1 1.688 0.000
+D+0.708 1.08 Span 1 1.569 3.217
+D+0.708 3.95 Span 1 1.451 6.199
+D+0.708 5.93 Span 1 1.332 8.948
+D+0.708 7.90 Span 1 0.184 10.149
+D+0.708 9.88 Span 1 0.066 10,396
+D+0.708 11.85 Span 1 -0.053 10.409
+D+0.708 13.83 Span 1 -1.201 9.595
+D+0.708 15.80 Span 1 -1.620 6.866
+D+0.708 17.78 Span 1 -1.738 3.550
+D+0.708 19.75 Span 1 -1.857 0.000
+D+0.750Lr+0.750L 0.00 Span 1 3.159 0.000
+D+0.750Lr+0.750L 1.98 Span 1 2.803 5.887
+D+0.750Lr+0.750L 3.95 Span 1 2.448 11.073
+D+0.750Lr+0.750L 5.93 Span 1 2.092 15.556
+D+0.750Lr+0.750L 7.90 Span 1 0.791 18.132
+D-+0.750Lr+0.750L 9.88 Span 1 0.436 19.344
+D+0.750Lr+0.750L 11.85 Span 1 0.080 19.854
+D+0.750Lr+0.750L 13.83 Span 1 -1.220 19.118
+D+0.750Lr+0.750L 15.80 . Span 1 -3.413 14.887
+D+0.750Lr+0.750L 17.78 Span 1 -3.769 7.794
+D-+0.750Lr+0.750L 19.75 Span 1 -4.124 + 0.000
+D+0.750L-+0.52508 0.00 Span 1 3.006 0.000
+D+0.750L.+0.52508 1.98 Span 1 2.740 5.763
+D+0.750L+0.52508 3.95 Span 1 2.385 10.825

+D+0.750L+0.52505 5.93 Span 1 2.029 15.184 159 170



HAYDEN
ENGINEERS

STRUCTURAL { CIVIL

‘ General Beam Analysis

Project File: Nestucca River.ec6

LIC# : KW-0B014171, Build:20.24.69.03
DESCRIPTION: Container Beam Analysis

Beam Span Moments & Shears at Incremental Locations

HAYDEN CONSULTING ENGINEERS

{c) ENERCALC, LLC 1982-2024

Load Type/ Combination Span Location {ft) SpanID Shear (k) Moment (ft-k)
+D+0.750L+0.52503 7.90 . Span 1 0.792 17.716
+D+0.750L+0.52503 .88 Span 1 0.436 18.929
+D+0.750L.+0.52503 11.85 Span 1 0.081 19.440
+D+0.7501+0.5250S8 13.83 Span 1 -1.157 18.741
+D+0.750L+0.5250S 15.80 Span 1 -3.350 14,636
+D+0.750L+0.52508 17.78 Span 1 -3.705 7.669
+D+0.750L+0.52505 19.75 Span 1 -4.061 0.000
+0.60D 0.00 Span 1 0.661 0.000
+0.60D 1.98 Span 1 (.589 1.234
+0.60D 3.95 Span 1 0.518 2.328
+0.60D 593 Span 1 0.447 3.282
+0.60D 7.90 Span 1 0.113 3.759
+0.60D 2.88 Span 1 0.042 3.911
+0.600 11.85 Span 1 -0.029 3.923
+0.60D 13.83 Span 1 -0.364 3.643
+0.60D 16.80 Span 1 -0.615 2.710
+0.60D 17.78 Span 1 -0.686 1.425
+0.60D 19.75 Span 1 -0.757 0.000
+0+0.750L+0.108 0.00 Span 1 2.740 0.000
+D+0.750L+0.105 1.98 Span 1 2,384 5.059
+D+0.750L+0.105 3.95 Span 1 2.029 9.417
+D+0.750L+0.108 5.93 Span 1 1.673 13.072
+D+0.750L+0.105 7.90 Span 1 0.794 15.358
+D+0.750L+0.105 9.88 Span 1 0.439 16.575
+D+0.750L+0.108 11.85 Span 1 0.083 17.090
+D+0.750L+0.103 13.83 Span 1 -0.796 16.603
+D+0.750L+0.108 15.80 Span 1 -2.989 13.210
+D+0.750L+0.108 17.78 Span 1 -3.344 B6.956
+D+0.750L+0.108 19.75 Span 1 -3.700 0.000

Beam Span Deflections at Incremental Locations

Load Type/ Combination Span Location (ft) Span ID Deflection (in)
Overall MAXimum Envelope ¢.00 Span 1 0.000
Overall MAXimum Envelope 2.07 Span 1 0.153
Overall MAXimum Envelope 4.15 Span 1 0.290
Overall MAXimum Envelope 6.22 Span 1 0.399
Overall MAXimum Envelope 8.30 Span 1 0.466
Overall MAXimum Envelope 10.37 Span 1 0.487
Oveqall MAXimum Envelope 12.44 Span 1 0.458
Overall MAXimum Envelope 14.52 Span 1 0.380
Overall MAXimum Envelope 16.59 Span 1 0.255
Overall MAXimum Envelope 18.66 Span 1 0.007
Overall MAXimum Envelope 19.75 Span 1 0.008
D Only 0.00 Span 1 0.000
D Only 2,07 Span 1 0.052
D Only 415 Span 1 0.098
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HAYDEN
ENGINEERS

STRUCTURAL | GIVIL

Steel Beam Project File: 24261.01 nestucca.ec6
LIC# : KW-06014171, Build:20.25.03.24 HAYDEN CONSULTING ENGINEERS {c} ENERCALC, LLC 1862-2025
DESCRIPTION: B-6 Cantilever (Steel)

CODE REFERENCES

Calculations per AISC 360-16, IBC 2021
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method Allowable Strength Design Fy : Sleel Yield : 48,0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,0000 ksi
Bending Axis :  Major Axis Bending
Dm.aam.wmlmnsmssm D(0. T 4B ATD RS 460)
1 -
. I —
A*h waxi3 x' w813
1 2 3
" Span = 16.01t nw Span = 5.250 0t =
r T o
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Load(s) for Span Number 1
Paint Load : D=1.320, L=3.120 k @ 8.0 ft, {Floor)

Paint Load : D=0.350, Lr=0.530, S=0.660k @ 8.0 ft, {Roof)
Load(s) for Span Number 2

Point Load : D=0.460, L =2.830 k @ 5.250 ft, (Stairs)
Point Load : D=0.270, Lr=0.370, S =0.460 k @ 5.250 ft, (Roof)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.721:1 Maximum Shear Stress Ratio = 0109 :1
Section used for this span W8x13 Section used for this span W8x13
Ma : Applied 18.870 k-ft Va : Applied 3.679 k
Mn / Omega : Allowable 26.168 k-ft ¥n/Omega : Allowable 33.814 k
Load Combination Load Combination
DL +D+L
Lacation of maximum on span 16.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.436 in Ratio= 288 »=240. Span: 2:1. Only
Max Upward Transient Deflection -0.050 in Ratio= 3,864 >=240. Span:2:L Only
Max Downward Total Deflection 0.431 in Ratio= 292 >=240. Span: 2:+D+L
Max Upward Total Deflection -0.013 in Ratio= 9882 >=240. Span:2:D COnly

Overall Maximum Deflections

Span Load Combination Max. Location | 4 Combination Max. Location
" Dafl in Span “+* Defl in Span

1 +D+0.750L+D.750S 0.1983 B.784 L Only -0.0497  13.568
2 LOnly D.4364 5.250 0.0000  13.568

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2 Support 3

Max Upward Trom all Load Conditions 1.320 7.308

Max Upward from Load Combinations 1.320 7.308

Max Upward from Load Cases 0.689 5,319

D Only 0.689 1.989

+D+L 1.320 7.308

+D+Lr 0.832 2.745

+D+5 0.868 2.930

+D+0.750Lr+0.750L 1.270 6.545

+D+0.750L+0.750S 1.297 6.684

+0.80D 0.413 1.193

Lr Only 0.144 0.756

L Only 0.631 5.319

S Only 0179 0.4 16] 170




With Additional Load Testing Container Beam may be sufficient on its own

COMPOSITE Coypaliv & e sV

HSS 6x3x5/16 Container Beam Alone:
kL/r=1971.75"12" = 130 kL/r =197 2.15169"/12" = 106
Fer/fOmega (ASD) 36 ksi = 8.86 ksi Fer/lOmega (ASD) 36 ksi = 11.9 ksi

P/A = (5.613 k x 2.5 omega)/4.10in2 = 3.42 Ksi P/A = (5.613 k x 2.5 omega)/1.6in2 = 8.77 ksi

s

STRENGTH
M“‘@S‘*n& oL - 2.83578 - 40339
L 67 ¢ '3.:‘32:!1 ;
/}fm = (sokp)(”laoﬁ??) /) 0(0 K -Ch
-i~rz_ (_lz") (167 /
| 2
| Lum, x (/3,>s£ oy w«;c +(/5P,r- f'ﬂ;fg w) {zr,;s;‘ “xg') (4)"
L Masx 5 TAZUK c;- A ‘
! - . " o) ) ‘p_'_
Mssam = %ﬁ‘:’ £0076)( I‘lfﬂg)mj,: a7 Jp - /U(jm,g = '8'37 i
e . F. . 3.42ksil8.86 ksi + 8821 k-ft/10060 k-ft = 1. 26<133 OK
Pa F.‘%‘
| ; z
? |
|
s |
: J \
BY DATE
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: F ; -
S = (p,04 K-

Mma x = 19,017 K “
Mu . ja,429 - (501cs)(§mh)
" (047)
m-‘ ghm 4 'WQ37
nbsner | \ }
4chs as e B DopR- ONLY, FLODR BEAM

peain e e
M@mme 2 V6378 O

‘ giﬁ\m ﬂS«Q
bx3x Y€ = 669 »656 /oK

M @ Container “Béam"

M 848 Ki My VoK
Max— i ft<ﬁ 0K .

(See followmg page for container maxmum moment ca[culation)
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Floor Beams

@SECTION

1

(503} 968-9994 p

HAYDEN
ENGINEERS

STRUCGTURAL | €IVIL

{503) 968-8444 f

Nestucca

BY

REV

JOB NO

SHEET

RN DATE 01/00/00
DATE
[
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Floor Beams Cont.
C Section Properties

Determine PNA

Apanet = (114 in — 2,375 in — 6.125 in){0.0629 in)
Apgner = 6.64 in?

(0.0629 in)(114 in — 2.375 in — 6.125 in)3
Tpanat = 12

Ipgner = 6155 in*

Z%:l An CYn

3_] =
Z%_:l All
¥ = [(1.60 in?)(3.53 in) Floor Beam
+(1.06 in?) (114- in 23020 in) Roof Composite Section
+(6.64) (114 in —2.37: in—6125in o 4o in)] wall Panel
+ [(1.60 in?) + (1.06 in?) + (6.64 in?)]
¥=555in

2
] = 2 ICMn +And]21
n=1

I = (740 in*) + (1.60 in?)(55.5 in — 3.53 in)?

» . _ ~2375in\°
+(0.89 in*) + (1.06 in*) [ 114 in —55.5in — 5
L, oo (114 in—2.375 in— 6.125 in _ %
+{6155 in*) + (6.64 in?) > + 6.125in—55.5in
1 = 14,042 in*
HAY D E N 8y RN DATE 01/00/00
I ENGINEERS Nestucca REV DATE
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Allowable Moment

My _ ESuin _ Byl

=T S TerC (AISC 360-16 Eq F 12 - 1)

M, (50 Ksi)(14,042 in*)
0 " 1.67(114 in —55.5 in)
M

MH“ = 7187 Kip - in
H" = 599 Kip - ft

Actual Moment

b
Max =
(335 plf)(45 ft)?
Max = g
Myrar = 84,800 10 - ft
. My
Myax = 848 Kip « ft S VoK
BY CATE
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525 2|18t | \L’P I
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T{C A JT/¢

V= 2w3a b [l = 210 \b/Pk
Mor =~z 1RAEX [y 075" = 24450 £ 16

T/C = 1Nk BT 30

!
MA/ET q: ) .
P l{ oniEErIn 1 CHety PLppr. BENONG
) AL gy
| 2 f{ T A
' | ~ j ; . f , : Ly oG gt
5 | [ ! M:ﬂ: s .._w:.lfﬁ-—g réﬂ‘\ffﬂf i’
I : : q _ l/l :
I ! i i
| 6n§n= M s
B - Voarfd ;
' | > Use Y2 " trice pLATE
[ ;
|
|
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I ENGINEERS ' Rev DATE
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(8)
57 e S S ——
X725 =3u33/p

WTES. b P LT

X7.5 o
HAez:Sle |
I
e V7 $
T/¢ T/¢

V= 3433l e ik A

Mo £ ziu tp/5 < |6’ x 8757 < 29060 £# ~/b
/¢ = BOIGEE -1k | 87376

K

SHEAR. @ BASE = 162X stz = $5¢1K

> Coun(TION @ MdbLE 67 BEAM |, see (A
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269216 -3 ]
X14=
. R
?@Aﬁ: SOUYIL - e
b 2 ,S = l:f Hsj T CG“( Pe"f?‘
‘ U|C'| f&b “') ) AR .
TT7c $ T7¢
V = 6730 /20" = R30S lhyFr
Mor = B%S /B ¥ 20"k 875" < SEEGTS o B
rjc ¢+ $88G75 Hib oy /b
zZo!
ShEAR & BAsE < 14a30 [p 2 = 7740/
CHECK wel.D!
B = o,CIZS; e /m DR
AL ; .
b P2
B ez ki g 30y
o Ra sk > ek VoK
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conservative load

MAX s PEAR

Max TEAMS/OM = 11862 |, Seismic

{unfactored)

PR b
SAAT (b 27,5 i L W
= 98016 T
3
d
A
Tengon: ,
» H3 BAR
T =0q(Fy)As =03 Bres  FYT bors:
To =17.82k > 11862 b OF "
SheAr & TES:
Ts 26A(Fy)As
ﬁ? As= 0. x=
Ts = 166k _: 3
() 9z 77ES T3 x3 3 u5.6k '/df
i o L , . ...--é-‘ _j “
Developredt Lowyph = Lo A, = 1Y
‘ z5u{Pe ‘
SHEAR FRICTION {22.9.4.3 ACI 318-19)
Vallow = As*fy*phi*(mu*sina+cosa)
mu = 0.7 {concrete place against structural steel with headed stud or welded rebar)
As = (2)#5=0.62 in2
fy = 60 ksi
a = 45 degrees (for use in combination with shear reinforcing ties)
phi = 0.75 (for shear)
Vallow = 23.48 kips
V (seismic out-of plane) = 8900 Ib x O =12800Ib
V < Vallow
USE (2) #5 WELDED BARS TO UNDERSIDE OF EMBED FL
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