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CALCULATED BY AH DATE_2/6/2024
12503 Bel-Red Road, Suite 100 CHECKED BY JH DATE
Bellevue, Washington 98005 SCALE
(425) 450-4075 JOB NUMBER 21-40

STRUCTURAL CALCULATIONS FOR:

FREEMAN ROAD LOGISTICS BUILDING A
PUYALLUP, WASHINGTON 98371

PROPOSED BY:

VECTOR DEVELOPMENT COMPANY
KIRKLAND, WASHINGTON

ARCHITECT:

SYNTHESIS PLLC

12503 BEL-RED ROAD, SUITE 100
BELLEVUE, WASHINGTON

(425) 646-1818

DESIGN CRITERIA:
CODE.....ccovovieiiiiiiineninianns, INTERNATIONAL BUILDING CODE, 2018 EDITION
ROOF LIVELOAD................. 25 PST SNOW LOAD
WIND LOAD. ...coeeiiriiiiinnen, 95 MPH ZONE, EXPOSURE "B"
SEISMIC DESIGN INFORMATION:
Ss=128.8% Sds = 0.858
S1=44.3% Sd1 = 0.546
Cs=.172
R=5.0 Q=20 ITe=10

SITE SOIL CLASS ‘F°
DESIGN SITE SOIL CLASS PER GEOTECH. ‘D’
SEISMIC DESIGN CATEGORY ‘D’

FOUNDATION DESIGN PER GEOTECHNICAT REPORT #T-8565 DATED AUGUST 11™,
2021, BY TERRA ASSOCIATES, INC. ALL FOUNDATIONS WORK PER THIS REPORT.
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Roof Dead Load Tabulation

Stiffener Purlin Girder Dead Load to
resist uplift
Roofing (TPO) 0.30 PSF 0.30 PSF 0.30 PSF 0.30 PSF
DensDeck 2.00 PSF 2.00 PSF 2.00 PSF 0.00 PSF
Plyweod 1.50 PSF 1.50 PSF 1.50 PSF 1.50 PSF
Insulation 1.44 PSF 1.44 PSF 1.44 PSF 1.00 PSF
Stiffener 1.10 PSF 1.10 PSF 1.10 PSF 1.10 PSF
Sprinkler 0.00 PSF 2.50 PSF 2.50 PSF 1.00 PSF
Purlin 0.00 PSF 2.00 PSF 2.00 PSF 1.50 PSF
Ceiling 1.80 PSF 1.80 PSF 1.80 PSF 0.00 PSF
Girder 0.00 PSF 0.00 PSF 2.00 PSF 2.00 PSF
Misc.& Mech 1.86 PSF 2.36 PSF 2.36 PSF 0.60 PSF
Colateral* 5.00 PSF 5.00 PSF 5.00 PSF 0.00 PSF
Total 15.00 PSF 20.00 PSF 22.00 PSF 9.00 PSF
Rigid Insulation  0.24 PSF per inch, R-5.6 per inch, using 6.0 inchesequals R 33.6
TPO Roofing 60 mil membrane - 0.30 PSF, 45 mil membrane - 0.21 PSF
DensDeck protection board, 1/4" thick - 1.20 PSF, 1/2" thick - 2.00 PSF, 5/8" thick - 2.50 PSF
ROOF LIVE LOAD 25 PSF SNOW LOAD
SOLAR ZONE 5 PSF COLLATERAL
Stiffener design 258 ‘U‘” TTT‘ load, w
Nominal Span 10.00 Feet ! {
Design Span 9.63 Feet ‘TT T‘T
Spacing 24 inces on center ! | | !
Uniform Dead Load 30.00 PLF '*‘ ,-if-
Uniform Live Load 50.00 PLF | ! Design Span ||
Uniform Total Load 80.00 PLF { . '
;;__ Nominal Span ‘Jn
Reaction 385.00 Lbs.
Moment 926.41  ft.-lbs.
Member size 2x6 DF #2
Width 1.50 in.
Depth 5.50 in.
A 8.25 in. 2
S 7.56 in/ 3
| 20.80 in."4
Shear stress 63.33 psi < 180 psi 1.15 = 207 psi
Bending stress 1470 psi < 1346 psi 1.15 = 1547.9  psi
Total load deflection 0.46 in. ==>  span/ 249 Basedon E= 1600 ksi.
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Tachairal Servico Hetline 1.500.225.6419 or
www.tensdeck.com

Roof Board
Manufsctorar
Georgia-Pacific Gypsum 1€ Georgla-Pacific Canada L
133 Poachbrag Streat 7070 Mssissauga Road, Unit 120
Atlanta, GA 30303 Mississauga, ON L5M 78

Technical Sep.vica Hotling; 1-808:225-6119
Desorfplion
DensDesk® Raef Board Is an exceplional fire barder, thermal banrer, coverboard
and regovery buard used In various cammercial rooling systems. The OonsDeck
fioof Board dostgn emplays fibergless mats frant and back that aro meshanieally
ondod to a high density gypsum core, providing excallant fire resistonce and -
wind uplft propertlas, The unique constnigtion of DaasDeck Rouf Board provides
superier flute spenning that stiffens and provides increased foot traffle resistance
to the 100f dack. Additienally, Dansieck Hoof Board has baen shown to withstand
dolasmination, deterioration and job-site damage far more sifectively than roofing
* membrane suhstrates such as paperiacad gypsum hoard, (ferboard and perlite
insulation, DensDeck Rocf Board is highfy rasistant to the growth of mold whon
tasled, a5 manufactured, per ASTM D 3273,

Primary Uses

foof syster manufaotusers end designers have found DensDeck Roof 8oard Lo be
compatibie with many types o roofing systems, inchsing: hulltup, modified hitumen,
singla ply. matal systerss, wood shingle and shake, tile, slate, as walt as a recovery
board and verlayment pratection board Tor polyisoryanusate and polystyrena insulzfion.
BensDeck Roof Board can also be usad a3 a form heard for poured gypsum concrate
deek in roof applications as vl a a subsirate for spray foem ronfing systers, 17727
{124 mig)and 5/8" {15,8 mm) DensDeck Root Boasd may alsd be usaed invertival
applications a5 a backer board or finer for the roof slda of parapat walls.

Some membrane manufacturers have hat mop asphalt or losch applications directly
1o BensDeck Roc! Board without using a primer or biase sheat, Congult with tha
system manufacturer for thelr recommaniations with this epplieation. DensDeck
Hof Boad s e praferred subsirate for vapor retarders., .

Standards and Gode Appravals

DensDeck fioaf Bards are manufastured t6 maat ASTM € 1177 and have the
- Tollowing approvals:

» Flogida Praduet Approval Cedg Fl, 1260

+ Miami-llada County, Flerda NOA 08-0908.10

Recormendations and Limitations

DensDeck Roof Boards ate mamdesiured fo actvith a progerty designed roaf system

{otiewiag gond zaofing prectices, The aotual use of DensDeck Roof Board s 8 rooffeg

companant fa any system or essembly fs the rasponsibiiity of the roefing sysiem’s

dasign authorify, Consyll with the appropriatd sysiesn manufacturer agd/or dasign

authadty for system and asseibly specifisations and instructions on applying offiar
products 1o DensDack Roof Doasd, Georgla-Pacifie doas not warrant snd is not

respensible for ahy systems or assemblies Wiiizing DepsDack Ftoof Boart or any

_ component In such sys!ems ot beseribiles other than Dénsbeck Roof” Board.

The need for a separator sheat betwean the UensDeck Roof Board 2nd Vhe ronfing

membrane must b2 datermined by the roof memhraaa manifatturer or roofing

syslem desfgnﬂr

Confiri any peiming requirements with the mermbrana manufacturer. When applying
solvent-based avhesives or primers, allow sulficiant time for the solvent o ffash off
10 avold damaga 1 racfing components,

DensDeck Rood Boards should not be subjected to abnormal or excessive loads or
foot taffic, such as, bt not imited to, use on plera decks or under steelwhanled
equipmeat iat may frackure or damage the panels. Provide suitable roofing system
protection when requived,

When using Denstleck Roof Bosrds for hot-mopped applications, Georgin-Pacific
recommends maximum asphatt application lemperatures for Type llasphalt of
§25°F (218°C] o 480°F{232°C}, Application temperatues abiova those racommended
ternpesatures may adverssly affect roof system performance, For zpplication tempar-
atures fn excass of 450°F [232°C) and for mopping of type IV asphalt, dibben or spot
mopping or the fnstallation of a perforated base sheet are resommended methods of
bonding asphait in llew of full mopping. Consult and follow the reofing system many-
facturer’s specifications for full mopping applications and tomperature requirements.

Conditions beyond the controf of Georgla-Pacifie, such 48 weather conditions, dew,
iaks, application temperatures and technigues may cause advarss effects with
ranflpg systerms.

Wolsture Managemant

DensDosk Roof Bonrds, liko other components used in reofing systens, must
b protectod from expogure to moisture holore, dusing and afer lisialiation,

Remave the plostic patkaging fronsalt DensDetk Roof Board Immediately upon recalpt
o delivery. Faflure to remove 1he plastio pac¥aging may result in ntzaprent of cons
donsation or molsture, DensDeck Reof Bnard stored outslds must ba stered leval and
off the geound and protected by a breathabla waterproof covering, Provie means for alr
eiccolalion srourd and vader stored bundles of DensDack Roof Board, DensDeck Roof
Beard must becovared the same day as installed,

Aval applleation of DansDeck Roaf Boards during rain, heavy fog and any other condi-
tions that may deposit molsturs on the stirface, and avoli the ovarese oF nosvented,
direct-fired hoalers dusing winter morths, When rabfing systermns are fristalled o new
pared concrets or Hght waight concrele decks or when re-fouting over 2 wet axlsting
conciele teck, 2 venting basa sheet of vapar retarder should be instalied abeve the
contigle 10 reterd the migration af water fromihe concrale into the soef assembly. ©
Always consult the reofing syskem monidfacturer or design authority for spacific
instruatlons for applying ether products to DensDack Roof Bosrds. '

Malsture vapor movement by convestion must be eliminated, aad the Tow of water
by gravity teough imperfections i the roof system must b conteolled, After a feak
has oceliwed, N0 sondansation on the uaper surface of the system shotld ha tolerated,
and tha water intraduced by the lsakmust be dissipated to the bilding Intedor in

. mipfmuay emaunt of time.

Allhough Dansfioek Roof Boards are enginepred with fiberglass faclngs ond high densTy
gypsum ooras, the presance af fres molsiure can have a detrimental effectcn the
porformanta of 1 the product and the Ins:ailatian of rooling membranes, For example,
ot asphalt spplications can blister; tarehed modified bitwnen may not properly bond;
ard adhesives for singla gly membragas may ot diy proparly, Mgisture aecumulation-
Ty also sfgnitieantly decrease wind gl and verﬁcai gl resistafice i ha Systém or
assembl. DensDect loof Roards contalnlng oxcdssive frea moisture content may
need to be evaluated for strustural stabllity to assura wind uplii peridrmance,

tontinugd—r
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Technical Servige Hotline 1.800.2266119 or
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Fire Heststanee Classifications

DensDock® Rool Boards ars xcelleat fira hanlors over combustials and noncombustile

toof decks, incloding steal decks,

UL, 790 Grassification. OensDeck Rool Boards have hoen classified by Undersniters
Labieratories [ULlHor use as a fire bamlar over combustiile snd noncombustitle decks
in accorddance with the ARSYUL 780 test standard, The LIL lassification includes &
comprehensive Class A, Bor Crating, Fou additinal informalion conceming the UL 790

classification, consult the L. Certilication Mrectory.

UL 1256 Classification, DensDeck Roof Boards have also been clessified by UL in roof
deek constractons for fnternal [Under deckl fire exposura T ageordance withs the
ANSHUL 1256 Stelner Yuane! est. For additions] information concembng the UL 1256

classification, consult the UL Certitication Birectory.

P Clsss 1 Approvals. DensDeck Roof Boards ere incfude in numerous robfing
assemblies Witk a Factery Mutval [FM) Class 1 re7ating, 1/4” (8.4 mv) DensDeck
foof Boards have passed %sting under the FM Calorimeter Standard 4450 and hava
beon approved by EM as stich for insulated steel deck roofs when installed according

Physian Propertios

(it

to the conditions Identifiad by FM, For mere information concening FMV Agprovals and

Fui Class 1 assemblios with DensDeck Roof Boards, consult FvF or RoofNav®,

fipe X 5/8{15.8 mm) DensDeck® Hreguerd® Roof Boads are manutasiured 16 meal

regular gypsum board,

the "Type X" requirements of ASTM G 1177 for inpreased fire resistance beyond

UL Fire Resistance Batings. 5/8" (153 mm) DensDeck Ficeguard Roof Boards are
deslpnated as Type DD by UL &ad included i assombly designs investigated by UL for

heuly fira reststance ratings. 542" [16.9 mm} DensDeek Freguard Roof Roards may

alsa replacs any vactessifind 5/8° (15.9 mm) gypsur hoard in &n assembly in tha UL
Fire Resistance Direttery under the prefix "P”.

Rama Soread and Smoka Devaloped, VWhen tested In actordange with ASTME 84,

DensDeck Roo! Deards kad Flame Spread 0, Smoke Developed 8,

Wiad Uplitt

RensDeck Foof Boards are Inctyded in numerous assemblies gvalusted by FM or other
Independant [aharatories for wind uplift performanca. For Information concatning such
assemblies, please vist wwwircofnav.com,

/A {150 Tm),.

Peopostiop s o0s G ) o A
Thlekasss, nominal i/6" {64 mmi+ 1716* (1.8 mm) 1727127 ) £ 1/32” (8 mm) 58" {16.0 mom}+ 142° (8 mm]
Width, standerd 4 {1218 mimj £ 178" 3 mm} A 11219 qml = 1/8° (3. mm) 4 {1218 i)+ /3" 13 mm)
Lenglh, stendard - | 8 (2438 mm) £ 14" (8.4 mm) | 8 {2438 mm) & 1/4” (8.4 mm) £ (2438 tam) 174" (6.4 man
— Wight, nominal, Ibs.fsq. ft. (Ke/m 1.2(54) 2008 1 25{12.2]
Surfoctay . Fiberglass mat Fibarglags mat Fiberglass mat
Flexwral Strennth, pasallel, BE min. (N} A6(178] B0 {358} 100{444)
Fate Spanabliity? 2-5/8 (67 mmj 5 327 enm} 87 {200 mon}
Permuancs’, Peris {pg/Mas S« o) SEG{>2850} >35 {>1995) >32 1844}
A Valug!, fifs°F o by BTU {m® K/W] 28 56 87
Linsar Variation with Changa in Temp.,
iagin °F imm/mm/e) L BEXIDFNEAXI0Y BE 210 {15.3% 109 88 x 10%{i53 x 10
Linsar Voriation-with Changs in Molstura 6.25x10% 525X i0° 8265 10%
. Water Absozption’, % max 10.8 0.0 160
Compressivo Strength®, psi nomlnel 800 900 500
. Sirface Water Absorpliea, grams; neminal s2.5 =25 =25
ftamo Spread, Smoke Dévaloped [ASTM E 84t /0 60 /6
Beoding Radus 5 ({152 mm) - 8 {2438 mm} 12" {3658 mm)

1. Yestod o accordance with ASTM £ 473 melhod &
2. Testad in secordance vath ASTM £ 881,
7. Tosled fn 2evaidance 1vith ASTM £ 28 (dy cup methad)

4. Testad Iy nccordance with ASTM £ 514 fheat fow matsr).
& Tostad i accordance viilh ASTAM C 1177,
& Tested in accordance with ASTM € 473,

@5 GeorgiaPacific

. . Gypsim. . T

U.éArGe,ergia-Paeﬁig Gypsumt HE ’

Gonada— E‘eqrgi&Paciﬁc Canada P .

SALES INFORMATION AND GIDER FLACEMENT

USA  Midwest 1-500-B3064746  Wes:  1-800.824-7503
Soult,  1-800-327-2304-  Northeast: 1-BOINS4T-4407

CAMADA Caneda Tolk Fres; 1-D00-307-6323
Custize Toll Frea: 1-800-361-0485

TECHNICAL INFOAMATION

U8 A. and Eanada: 1-800-225-6119

WHALGPGYRSUMGON

O]} Geghe it Gypeum 16, A ghts eaened Piesintho USA
ek 71 B ISHE

TRADEMARKS DENSBECK, FIREGUARD
and the GEORGIA-PACIFIE logo ava trademarks
awited fy ot licensed to Seotgla Pcifle Gypsem

" LLCROBFNAV s a rigistered btk of FM Globa!
© WARRANEIES, REMEDIES AND TERMS OF

SALE For currant wananty Infornatlon for this
pladict, please o tawwwgpyypsuem.comand

" - soloot the produet for warranly. lnformalion.

- All ssles of this preduct by Georgla-Pacific |
ota subjact to vur Terms of Salp available at
WWW.00ypsum.cam.

UPBATES AND CURRENT INFORMATION
The Informatlor in 1his document may changs
without notica. Visit our wabsilo ot www.
npoypsum.con for updatas and current
infarraation,

SAUTION For productfire, salotyanduss
information, go to wwwgp.cam/safetyinfa
or oull 1-809-225-6119,

HARDLING AND USE-CAUTION Thls

product contatns fiberglass facings which ma
- oabise skin irtation. Dust and fihers produce

duting the handfing and mnstallation of the

sroduct may calse skin, eya and respiratory tract
irritation, Ayoid breathing dust and minimiia
contact with skip and eyos. Wear fong sleevs -
shirts, lanﬂ pants and aya protection, Always
malntain a aguate ventlfation. Use a dist magk
or HI0SH/MSHA apprdved respirator ps
apprepiiate T dustyar poorly véntitated areds..

FIRE SAFET‘(‘GA!_JTIGH Passing a fire fest
in a confroliad laboratory satting and/for sartl-

" fyingrorfaboling a produc a8 Haying a onb-houy,

twia-hour, o any otlier fira resistance or pro-
tecion reting and, therefose, as dcceptable
for use In certaln fire rated assemb}fes})sysrems.
doeg not mean that elther a particular gssem:
blyfsystem Incorporating the product, or any
givan plece of tie product Tigelf, will naces-
sarily provide one-hour fire reslstance, twe-hour
Hire resistance, o7 any other specified fia
resistance or protection In an acfual fire, In
the svent of an actual flre, you should e~
diately take any and 4l actions necessary for
your safely and the salely of others without
rayard for any flre rating of any produet o
assembly/sysiem.




SPEG

5.

A

Thermoplastic Membrane Roofing

U
7540

Genflex Roofing Systems

s

GenFlex

Reofing Systems

N

1. Product Mame .
GenFlex HeatWalded Ralnforced TPO
Mombicne

2. Manufucluser

Genflex Roofing Systems

250 W, 96% Sireat, Sulte 150
Indianapolis, 1 46280

Tofl Free: B00-443-4272

Fax: 317-853.4602 . |

Email: TechnicalSarvicas@GenFlex.com

www.genflex.com

3. Product Descripton
BASIC USE

- Genflex PO ks arelnforcad thermoplastc

polyaletin -roofing memisréne - designed
for use oncommerclal indusitial ane Inst-
tutlonal buiidings, The TPO compound ls
réslstant 1o a wide varlety of common
Taattop confaminants and ls highly ozone
fesistant, Heat weldad seams are strong
and cantinuous,

Additlonal system companants In-
clude Insulation, plates, fastaners, adhe-
sive, sedlant. coated metdl, flashing, and
appllcable roof-fop acepssotss,

Genflex requires components to be

© praducts of GenFlex Roofing Systams.

the GenFlex TPO system may bs in-
stafied a8 o Ballosted, Mechanicoly Af-
teched or Fully-Adhered dasign for either
nav/ of 1atoof opplications,

COMPOSHTION & MATERIALS

Fused, non-halogenated Ihemoplastic,
seilrelnfoiced polyolefin membrane,
plosflcizor-fres ethylene propylena B~
ber (EPR) bédsed. Ywo layers of TPO" ae
fused wiih an fnnet layer of polyester rein-

forcement.durng the manufgcturing pro--

COls,
COLOR .
CharCool Black, White or Grey

t

. SIZE

GanFlex TPO Is ovollable In 74 (1.9 my), &
(24m), 16" (3.0m) end 12,8 (3.6m) wide boy
100" (30,6 m) fong, ©enFlex PO 1s avall-
able Intwo thicknesses, 45 dnd 60 (1.1
nd 1.8 mm).

WEIGHT
- A8 mil membrane - .21 psf (1.1 kg/m
v S0l rnembiane - 2

+ Ballast ~ Mintmum 10 psf (48,8 kg/m 2
additional where requlred

INSTALLATION SVSTEMS

Bailasted System - Economical ond fast
insfallation on shiuctures able to supporf
systom welght, Moximurm slope Is 21In 12,
insulotlon and mambrane ara foose lold
with membrane fostened ot pelimeter,
Seams ore adherad Wing GenFlex ap-
proved heat weldhg aquipment, Ap-
proved ballast Is smooih, rounded,
washed dver tock 3/4" - 1 1/2° (19 - 38
mmy In dlameter.

"+ Fully Adhared System - Installs quickly

with no méthanleal penetration of ihe

membrons. $mooth appedrng systam Is -

partculary useful whare roof suiface s
visble, Ssoms aro welded using Gentley
dpproved heat welding equipment,
Mechanically Attached Seam System
- &enHex plates are localed on prinfed
layout marks and fastened ot a spacing
defermiped by local bullding - codes,
Searns are welded using Genflex ap-
proved heakwelding equipment,

LIMITATIONS
See Part 7. Warandy, for addlflonal war-
" rendy Bmitaflong, :

* Genflex PO must be Installed under
envirsnmental condlilons speciffed by
the manufacturer, | )

* The systam may anly be Installed over

" Gonflex-approved substrafes,

-+ Only compatible materls fuinished or
approved by Genflex may by used,

» The sysfern mastbe Instollad Tn, aecor-
dance with the GenFigy TPO Speclcd-

. Hons Monugl, - o e

* Genflox. TFO-may only be Installed! by

Genflex aulhoilzed cohtraclors, -

* Consult GehFlex' Roofing Systems for '

membidne compdliolily ith aclds,
aplmaltats, gredse, cherntéals, solvants
and offs,

4. Technleol Dalg
APPLICABLE STANDARDS
. Amerlcan Soclely for Tesling & Materlals
(ASTM) .
* ASTMDS70 - Water Absorption of Plas
fles

&

* ASTM 0471 - Rubber Properiy Effect of
Liquids
* ASTM 0573 - Deterloration in At Oven
* ASTM D438 - Tenstle Properfies of Plastics
* ASTM D781 - Test Methods for cockod
" fabres
* ASTM V149 - Rubbsr Defertoralion -
Strface Ozone Cracking In o Chamber
. ASTM D204 - Unear Dimensionai
Changes of Nondgid Thermoplastic
- Sheeling or Fim af Flevalad Tempera-
ture
* ASTM D2136 -~ Coaled Fabrics - Low-
Tempertature Bend Tast
* ASIM D2565 ~ Operaling Xenon Arc-
Type lght-Exposure Apparaius With andl
Without Water for Exposure of Flastios -
+ ASIM D3046 - Heat Aging of Plostics
Without Loed
-+ ASIME96 - Woter Vopor Transmilssion of
Materiais .
* ASIM G21 ~ Determining Reslstance of
Synthelle Palymertc Materok o Fungf
+ ASTM G155 - Xaon Arc lght Apparafus
for Exposure of Non-Mefalic Matsilals
+ ASTM G151 - Exposing Non-Metaliic M
teriais In Accelorated Test Devices that
" use Laboratory Light Sources

" PHYSICAL/CHEMCIAL PROPERTIES

Referfo Table | for test propariles,

APPROVALS .

Stolus of approvals vorles with 1oof con-

stiuetlon used. The followlng and other

agancles will provide approvals on Gane

Flex PO systems. Sce agency publica-

tlons and manufaciurer ’s fiteraiure;

* Buliding Offfclals and Code Admirisl-
fors inferational (BOCA) )

* Factory Mutua! - 1-60, 190 wind upiitt,
classificalions ; -

* Infernallonat Conference of Buliding Of
ficlls (ICBO) . .

+ Metropsllfary Dade Counly, Florlda

-+ Seuffiern Bullding Code Congress Intor-

nallonaHSBCG -
* Underwriters Laboratortes Ing, - Clessil- .
catlon, howrly raflng o

8. Installation

PREFARATORY WORK .

The dead load capaclly of the deck ond
Supparting skucture must be sutilclont fo
suppert the load of the system, The dack

SPRC-DAIA 008 MAMPSPICY ore 1y idered frademans of Tha Cotsinsstion Spauifizobions Falivla, Tha Jen pas] SEECDAIA fonmol onfeims Jo s Ll gy
o} b8 Conslnk Fon Spaetseatons bt ord e wl Shel pembsorn. The moninchees ritpoubla o Tachniond grcurory, IR MCHaCl Pt $atd b Al Reghds Beterved,
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mustbae deslgned andconshivcted o pro-
vide the removal of of waler within 48
haurs ofter o ralnfall, Substrate must be
stmoof), lovel and clean, All gravel on
oxisfing roofs must be removed,

INSULATION INSTALLATION
insulgtlon fastening rust be to Gen-
Flex Rooflng Systems speclficatlons

MEMBRANE INSTALLATION

Postfion Genflex TPO mernbrane over ap-
proved subsirate. Positlon membrane so
that the fop sheet edga Is In ollgnment
with the premarked Ines on The bottom
shaat, Allow membrane fo relax approx-
mately 1/2 hour piot to ony welding, af-
tachment, or flashing,

FLASHING S & ATTACHMENTS

Attach the membrane af roof perdmeter,
curb fiashing, skylight, expansion joinf and
roof penefrailon wing standard Genklex
1PQ Delalls, GenFlex IPO walkway pads
ore required of alt high frafflc polnts, such
a8 Toof fop unifs, hatches, aceess doors,

~=n¢} 1oof top ladders,:*

METHCDS OF ATTACHMENT

Genflex PO moy be Mechanically Al-
tached, Fully Adhered or Ballusted, Me-
chanlcally Alfached Systems must be ot-
tached with Genfigy Searn Plotes and
GentlaxFosfeners along tha entlre fangih
of each seam, Additional gliachment s
fequlrad o permeters and comers.

6. Avallability & Cost -

AVAILABILEY

Avallable natfonwide thiough a network
of diskibutors and agents, for sale fo au-
ihorkzed Genflex Roofing Systerns appl-
catoss,

COST

For costinformation, contactthe nearest -

dishibutor or agent, o contdet Genflex,

7. Warranfy ] .

GenFlex profects must be Inspected by o
Genflex representafive fo be eligible for
a GenFlox warranly, Components must
ba supplled by Genflax, Wairanty covers

Ganflox-supplied maietldls only, Mest-

Ing the limlfations In Part 3 Is o congliton
forwairanly approval, Sampie wariantles
are avdllable upon request,

Physical Properles *
Thicknass, nofinol, ASTH D781

Brecking Sirength, min, ASIM D75}
EHongraflon, Uilimols, % ASTM D412
Tedring Steangth, min, ASTM D751
Biltieness Polo, mak; ASTM D187
Qzane Restslancs, no eracks, ASIM D1149
Watef absaiphon, mik,ASTY D47Y -
apailes After Heal Aging ASTM Dé?a
Bfenklngﬁhlenglb_,'mia..: ASTM D751 )
Teorlng Strargth, min, ASTM D61 . -
Unear Dlrmensional Change, ASTM 01204
Waalherteslilance ASil 626, G63
Emmaagua, ASIM E838
topertles affer Weolherng
. Brsaking Strength ASIM D781
( %, uniolnforoed, ASTM D76)

TABLE 1 PHYSICAL PROPERTIES OF GENFLEX TPO MEMBRANE

Spaciiicofion Typleal Values '

- 046" ¢1.1 rom) *10%
L 060 (1,6 mr) Cosi0%
226 Ipf (1OKN) - - 330 Ipf {1.5%N) Typ,
500 500
55 Ipf (240M) 166 IpF (60d)
0% (49°C) 49 (45:C)
- S T
TR e T ame
": 22 Ipf (1,060 r0ipf (1500 Typ.
" 55 Ipf (245N 1561f 894)
£2% S1%
Puse’ Pass
- 3,000,000 Longleys

225 Ipt (1.0kN) J301p! (1.65N) Typ,
70 w7

8. Molntenance

Perlodic Inspection of Ihe roof system and
¢leoning of dialns Is recommended 1o
ollow proper water run-off, avolding over-
loading roof with ponded water. Ragulor
cleaning must be done i areas where
<confamingnts pofentially hetmiul fo the
roof system may accurnuléte, o.g. of,
drese, fieon, aclds, solvents. Inform alf
tradespeople servicing the roof eauip-
ment thot It s a single-ply 100f and that
they must proceed accordingly, Contact
Genflex Roofing Systems In wiitlng for ap-
proval before making alterafions on, ge-

Jacent o, or through the toof system,

2, Technlcai Services

Genflox fechnicdl personns! are avall-
abls In-houseto answet telephone ¢ues-
flons o approve detalls by mal, fox or -
mnall. The Genflex TPO Specliicalions
Manual Is avalloble upon request for
speciilers and roofing contractars.

10. Filing Sysfems

* Archltects’ Fist $ouice for Products

+ Swasl's Cafalog Fles

+ SweetSource

» Addiflonat product Informaation Is avail-
able from the manufaciurer,

—

SFEC-DATAR ong WARVSHECH 010 tagstored LisGemunid of W Contlnaloa Spaciizal
“ch20m ol B Conitiction Spectications Inifute red b ured st oy patminkn the mamdoeiorls

’

Todw Snliul, T 12 pon SECDATA foimat confiims B8 ha sstiodal sty ES
tiapomtly forfechnkecl occadey, S(993 Areitagly Foul Sutco, AT Figls Resaivod,
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SHEET No.

CALCULATED BY: B
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SCALE:

Girder Reactions & Sizes

Mark number RG -1

Span 50.00 ft

Assumed girder wi 80.00 pif

Dead load 15.00 psf

Live load 2500 psf

Tributary width for uniform loads 0.00 ft.
Uniform dead load 0.00 plf

Uniform live load 0.00 pif

Total uniform load 0.00 pif

File: Girder Reactions.xls, 11-27-12

Point Loads
Mark Girder Trib  Joist Trib Distance* PoL P, P
P1 60.50 10 10 9.88 15.13 25.00
P2 £50.50 10 20 9.88 15.13 25.00
P3 60.50 10 30 0.88 15.13 25.00
P4 80.50 10 40 9.88 15.13 25.00
P5 0.00 0.00 0.00
P8 0.00 0.00 0.00
pP7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Deadload Liveload Deadload Live Load
Left 19.75 30.25 0.00 0.00 19,75 30.25 50.00
Right 19,75 30.25 0.00 0.00 19.75 30.25 50.00
Girder size -l ¢ Y GBN d5.0%
Weight PLF
Weight PLF
Weight PLF
Weight
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SCALE:

Point Loads

File: Girder Reactions.xls, 11-27-12

Mark number RG-2
Span 50.00 ft
Assumed girder wt 80.00 plf

Dead load 15.00 psf

Live load 25.00 psf
Tributary width for uniform loads 0.00
Uniform dead load 0.00 pif
Uniform live load 0.00 plf

Total uniform load 000 pif

Girder Reactions & Sizes

ft.

Mark Girder Trib  Joist Trib Distance* PoL P P
P1 52.00 10 10 8.60 13.00 21.60
P2 47.00 10 20 7.85 11.75 19.60
P3 42.00 10 30 7.10 10.50 17.60
P4 37.00 10 40 6.35 9.25 15.60
P5 0.00 0.00 0.00
P& 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads
Dead Load Live Load Deadload Liveload DeadLoad Live Load
Left 15.70 23.50 0.00 0.00 15.70 23.50
Right 14.20 21.00 0.00 0.00 14.20 21.00
Girder size b d 54 HH g?%f‘%
Weight PLF
Weight PLF
Weight PLF
Weight

Total Load

38.20
356.20
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SCALE:

Girder Reactions & Sizes

Mark number RG-3
Span 50.00 ft
Assumed girder wt 80.00 plif
Dead load 15.00 psf
Live load 25.00 psf

Tributary width for uniform loads 0.00 ft.

Uniform dead load 0.00 pif
Uniform live load 0.00 pif
Total uniform load 0.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance* P P P
P 58.00 10 10 9.50 14,50 24.00
P2 58.00 10 20 9.50 14.50 24.00
P3 58.00 10 30 9.50 14.50 24.00
P4 58.00 10 40 9.50 14.50 24.00
P5 0.00 0.00 0.00
P& 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads
Dead Load Live Load Deadload Liveload Deadload Live Load
Left 1.00 29.00 0.00 0.00 19.00 29.00
Right 19.00 29.00 0.00 0.00 19.00 29.00
Girder size RG-D L{QLSLI Ca‘:)M o
Weight PLF
R4+ a4 %%»t\\ QY0¥
Waeig PLF
We-ill Ml BN ado®
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12

Total Load

48.00
48.00
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Girder Reactions & Sizes
Mark number RG-5
Span 50.00 1
Assumed girder wt 80.00 plf
Dead load 156.00 psf
Live load 2500 psf
Tributary width for uniform loads 0.00 ft.
Uniform dead load 000 pif
Uniform live load 0.00 plf
Total uniform load 0.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance* PoL P Py
P1 57.00 10 10 9.35 14.25 23.60
P2 52.00 10 20 8.60 13.00 21.60
P3 47.00 10 30 7.85 11.75 19.60
P4 42.00 10 40 7.10 10.50 17.60
P5 0.00 0.00 0.00
Ps 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Liveload Deadload Liveload Deadload Live Load
Left 17.20 26.00 0.00 0.00 17.20 26.00 43.20
Right 15.70 23.50 0.00 0.00 15.70 23.50 39.20
Girder size 2G-S AT M QE)N‘--‘S?%\PL
Weight PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Girder Reactions & Sizes

Mark number RG-6
Span 50,00 ft
Assumed girder wt 80.00 plf
Dead load 17.50 psf
Live load 2500 psf
Tributary width for uniform loads 0.00 ft.
Uniform dead load 0.00 pif
Uniform live load 0.00 pif
Total uniform load 0.00 pif
Point Loads
Mark Girder Trib  Joist Trib Distance* PoL P P
P1 58.00 10 10 10.95 14.50 2545
P2 58.00 10 20 10.95 14.50 25.45
P3 58.00 10 30 10.95 14.50 25.45
P4 58.00 10 40 10.95 14.50 2545
P5 0.00 0.00 0.00
P8 0.00 0.00 0.00
P7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Deadload Liveload Deadload Live Load
Left 21.90 29.00 0.00 0.00 21.90 29.00 50.90
Right 21.90 29.00 0.00 0.00 21.90 29.00 50.90
1 - -
Girder size P{»)wl@ » 58 ? bb G%N 625"15
Weight PLF
RG-1/ b BN 2945*
Weight PLF

A B %a&@gh@m AR

F

Weight

File: Girder Reactions.xls, 11-27-12
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Girder Reactions & Sizes

Mark number RG-9
Span 50.00 ft.
Assumed girder wt 80.00 plf
Dead load 20.00 psf
Live load 2500 psf

Tributary width for uniform loads 0.00 ft.

Uniform dead load 0.00 pif

Uniform live load 000 plf
Total uniform load 0.00 plf
Point Loads
Mark Girder Trib  Joist Trib Distance* Poo P P
P1 58.00 10 10 12.40 14.50 26.90
P2 58.00 10 20 12.40 14.50 26.90
P3 58.00 10 30 12.40 14.50 26.90
P4 58.00 10 40 12.40 14.50 26.90
P5 0.00 0.00 0.00
P& 0.00 0.00 0.00
pP7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Llive Load Deadload Liveload Deadload Live Load
Left 24.80 29.00 0.00 0.00 24.80 29.00 53.80
Right 24.80 29.00 0.00 0.00 24.80 29.00 53.80
; : ¥
Girder size R0 B (BN b9
Weight PLF
Ro-10: 433 50 §oq¥
Weight PLF
ReATe 40 HAN &b+
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Mark number RG-13
Span 45.00 ft
Assumed girder wt 80.00 plf

Dead load 16.00 psf

Live load 2500 psf
Tributary width for uniform loads 5.00
Uniform dead load 155.00 plf
Uniform live load 125.00 plf

Total uniform load 280.00 pif

Girder Reactions & Sizes

ft.

Distance*
10
20
30
37.5

Uniform Loads

3.49
3.49

PoL P Pr
4.80 8.00 12.80
4.80 8.00 12.80
4.08 6.80 10.88
4.08 6.80 10.88
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

Total Loads
Dead Load Live Load Dead Load Live Load
2.81 11.93 16.88
2.81 12.81 18.35
PLF
PLF
PLF

Point Loads
Mark Girder Trib  Joist Trib
P1 32.00 10
P2 32.00 10
P3 32.00 8.5
P4 32.00 8.5
P5
P8
P7
P8
* Distance to the point load from the left end of the girder.
Reactions
Paint loads
Dead Load Live Load
Left 8.44 14.07
Right 9.32 15.53
Girder size
Weight
Weight
Weight
Weight

File: Girder Reactions.xls, 11-27-12

Total Load

28.81
31.15
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Girder Reactions & Sizes

Mark number RG - 1%

Span 58.00 ft

Assumed girder wt 80.00 pif Solar Dead
Dead load 15.00 psf 20
Live load 25.00 psf

Tributary width for uniform loads 5.00 fi,

Uniform dead load 180.00 plf
Uniform live load 125.00 plf
Total uniform load 305.00 pif

Point Loads
Mark Girder Trib  Joist Trib Distance* Py P Pr
P1 22.50 10 10 3.38 5.63 9.00
P2 22.50 10 20 3.38 5.63 9.00
P3 22.50 10 30 3.38 5.63 9.00
P4 22.50 10 40 3.38 5.63 9.00
P5 22.50 9 50 3.04 5.08 8.10
P8 0.00 0.00 0.00
P7 0.00 0.00 0.00
P38 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
‘ Dead Load Live Load Deadload LivelLoad Deadload Live Load
Left 8.10 13.50 5.22 3.63 13.32 17.13 30.45
Right 8.44 14.06 5.22 3.63 13.66 17.69 31.35
Girder size T
Weight PLF
RE-M: HAN SPeciAL-
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12
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Girder Reactions & Sizes
Mark number RG-15
Span 58.00 ft
Assumed girder wt 80.00 plf
Dead load 1500 psf
Live load 25,00 psf
Tributary width for uniform loads 5.00 ft.
Uniform dead load 155.00 plf
Uniform live load 125.00 pif
Total uniform load 280.00 pif
Pgint Loads
Mark Girder Trib  Joist Trib Distance® Pov Pl P
P1 22.50 10 10 3.38 5.63 9.00
P2 22.50 10 20 3.38 5.63 9.00
P3 22.50 10 30 3.38 5.63 9.00
P4 22.50 10 40 3.38 5.63 9.00
P5 22.50 9 50 3.04 5.08 8.10
{K _ P6 0.00 0.00 0.00
p7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Deadload Liveload Deadload Live Load
Left 8.10 13.50 4.50 3.63 12.60 17.13 29.72
Right 8.44 14.06 4.50 3.63 12.93 17.69 30.62
Girder size RL-9 94 LHH, G SpeciaL-
: Weight PLF
Rovlor 4 GloN STECAAL
A Weight PLF
-1 ab\k}a BN SEORL
eight PLF
Weight
{
File: Girder Reactions.xls, 11-27-12
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Girder Reactions & Sizes
Mark number RG- 18
Span 63.00 ft
Assumed girder wt 80.00 pif
Dead load 15.00 psf
Live load 25.00 psf
Tributary width for uniform loads 5.00 ft.
Uniform dead load 155.00 plf
Uniform live load 125.00 plf
Total uniform load 280.00 plif
Point Loads
Mark Girder Trib  Joist Trib Distance* PoL Pl P
P1 22 50 9 8 3.04 5.06 8.10
P2 22.50 10 18 3.38 5.63 9.00
P3 22.50 10 28 3.38 5.63 9.00
P4 22.50 10 38 3.38 5.63 9.00
P5 22.50 10 48 3.38 5.63 8.00
P& 22.50 10 58 3.38 5.63 8.00
p7 0.00 0.00 0.00
P8 0.00 0.00 0.00
* Distance to the point load from the left end of the girder.
Reactions
Point loads Uniform Loads Total Loads Total Load
Dead Load Live Load Deadload Liveload DeadLload Live Load
Left 9.35 15.58 4,88 3.94 14.23 19.52 33.75
Right 10.56 17.61 4.88 3.94 15.45 21.54 36.99
Girder size Rb-1%: Y (IN SEECIAL
Weight PLF
Weight PLF
Weight PLF
Weight

File: Girder Reactions.xls, 11-27-12




Shutler Consulting Engineers, Inc.  project Title:

12503 Bel-Red Road Engineer:
Suite 100 Project ID:
Bellevue, WA 98005 Project Descr: ¢~ \o
(425) 450-4075
{ [SteelBeam e el Project File: FREEMAN Aech
LIC# - KW-06015511, BUild.20.23.08.30 SHUTLER CONSULTING ENGINEERS ' ~ (c) ENERCALC INC 1983-2023
DESCRIPTION: Node Drag Strut
CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties o

Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam bracing is defined as a set spacing over all spans E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

Unbraced Lengths

First Brace starts at 10.0 ft from Left-Most support
Regular spacing of lateral supports on length of beam = 10.0 ft

D(6.60) S(11.0) D(6.60) 5(11.0) D(6.60) S(11.0) D{6.60) 5(11.0)

wW30x108

Span = 50.0 ft

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

o Beam self weight calcuiated and added to loading
( : Load(s) for Span Number 1
' Point Load: D=6.60, S=11.0k@ 100

PointLoad : B=6.60, S=11.0k @ 20.0 ft
Pointload: D=6.60, S=110k@ 3001

PaointLoad: D=6.60, S=11.0k@ 40.0f

DESIGN SUMMARY ~+ Design OK
Maximum Bending Stress Ratio = 0.697:1 Maximum Shear Stress Ratio = 0117 : 1
Sectien used for this span W30x108 Section used for this span W30x108
Ma : Applied 561.750 k-t Va : Applied 37.90 k
Mn / Omega : Allowable 806.390 k-t Vo/Omega : Allowable 324.820 k
Load Combination +D+8 Load Combination +D+S
Location of maximum on span 0.000 ft
Span # where maximum occiis Span #1 Span # where maximum occurs Span# 1
Maximum Deflection
Max Downward Transient Deflection 1.159 In Ratio = 517 »>=360 Span:1:5 Only
Max Upward Transient Defiection 0 in Ratio = g <360 n/a
Max Downward Total Deflection 1.974 in Ratio = 304 >=180 Span:1:+D+S
Max Upward Total Deflection ( in Ratio = O <180 n/a
Overall Maximum Deflections
Load Combination Span  Max. ™" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 1.9736 25,143 0.0000 0.000
. Vertical Reactions Support notation : Far leit is # Values in KIPS
{ Load Combination Support 1 Support 2
T Max Upward from all Load Conditions 37.900 37.900
Max Upward from Load Combinations 37.800 37.900
Max Upward from Load Cases 22.000 22.000
B Only 15,900 15.900
+D+8 37.900 37.900
++0.7505 32.400 32.400

+0.60D . 9.540 9.540




Shutler Consulting Engineers, Inc. Project Title:

12503 Bel-Red Road Engineer;
Suite 100 Project ID:
Bellevue, WA 98005 Project Descr: @]
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SteeI Beam R SR e Lo iject Flle FREEMANAecG
LICH : KW-08015511, BUIG30.2306.30 T SHUTLER CONSULTING ENGINEERS — (o) ENERCALC ING 19832023
DESCRIPTION: Node Drag Strut

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
S Only 22.000 2200 B
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Shutler Consulting Engineers, Inc,
12503 Bei-Red Road

Suite 100

Bellevue, WA 98005

- (425) 450-4075 * Fax (425) 450-4076

Project Title:
Engineer:
Project ID:

Project Descr: R"‘\%/

Prin{ed 1 0CT 2021, 12:46PM

Steel Column
Lic, #: KWY-0600034

DESCRIPTION:

--None--

Code References

S ~File: FREEMANAec(i B
NERCALC ENC 1983 2020 Build: 12.20.8.24

Calcutations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-16

General Information

Steel Section Name : W24x84

Analysis Method : L.oad Resistance Factor
Steel Stress Grade

Fy : Steel Yield 50 ksi

E : Elastic Bending Modulus 29,000.0 ksi

Applied Loads

Overall Column Height 52 ft
Top & Boltom Fixity Top & Bottom Pinned
Brace condition for deflection (buckling) along columns
XX (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 10 ft, K= 1.0

&epth axis ;
raced Length for buckiing ABOUT X-X Axis = 52 ft, K= 1.0

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

Column self weight included : 4,372.10 [bs * Dead Load Factor
AXIAL LOADS. ..

Axial Load at 52.0ft, E=358.0k
BENDING LOADS . ..

Lat. Unifarm Load creating Mx-x, D = (.20, § = 0,250 kit

DESIGN SUMMARY

Bending & Shear Check Resultis

PASS Max. Axial+Bending Stress Ratio = 0.5436
Load Combination +1.20D+4L+0.208+E+1.60H
Locaticn of max.above base 25.826
At maximum location values are . . .
Pu 363.247
0.9*Pn 825.86
Mu-x 98.016
0.9*Mnx: 840.0
Mu-y 0.0
0.9 *Mny: 122.250
PASS Maximum Shear Stress Ratio = 0.04897
Load Combination +1.200+L+1.605+1.60H
Lacation of max.above base 0.0
At maximum location values are . . .
Vu ; Applied 16.640
Vn * £hi; Allowable 339.810

L.oad Combination Results

1 Maximum Leoad Reactlons ..
Top along X-A 0.0k
ft Bottom along X-X 0.0k
Top along Y-Y 11.70k
k Bottom along Y-Y 11.70k
t.n Maximum Load Deflections ...
kAt Along Y-Y 1.0890n at 26.175ft above base
e for load combination : +D+S+H
k-ft Along X-X 0.00n at 0.0ft above base
for ioad combination ;
1
ft
k
k

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Siress Ralio Statws  Location Cbx  Cby KxLWRx KyLy/Ry  Stress Ratio Staus Location

+1.40D+1.60H 0.116 PASS 26.17 ft 114 1.00 61.54 86374 0.021 PASS 0.00#
+1.20D+0.50Lr+1,60L+1 .60H 0.100 PASS 25831t 1.14 1.00 61.54 863.74 0.018 PASS 0.00 1t
+1,20D+1.60L+0 505+1.60H 0.150 PASS 25.83 ft 1.14 1.00 61.54 63.74 0.028 PASS 0.00 1t
+1.20D+1.80Lr+L+1.80H 0.100 PASS 2583 1t 1.14 1.00 61.54 63.74 0.018 PASS 0.001t
+1,20D+1.60Lr+0.50W+1.60H 0.100 PASS 25831 114 1.00 61.54 6374 0.018 PASS 0.001
+1.20D+L+1.605+1.60H 0.261 PASS 26171 1.14  1.00 61.54 63.74 0.049 PASS 0.001t
+1,20D+1.605+).50W-+1.60H 0.261 PASS 2617 1.14 1.00 61.64 B63.74 0.049 PASS 0.001
+1.20D+0.50Lr+L+W+1,60H 0.100 PASS 2583 1 1.14 1.00 61.54 63.74 0.018 PASS 0.00
+1,20D++0.505+W+1.60H 0.150 PASS 25.83 1 1.14 1.00 61.64 6374 0.028 PASS 0.001t
+).90D+W+1.60H 0.075 PASS 2583 # 1.14  1.00 61.54 63.74 0.014 PASS 0.001
+1.20D++0.205+E+1.60H 0.544 PASS 2583 # 1.14 1.00 6164 63.74 0.022 PASS 0001
+0.90D+E+).90H 0.503 PASS 25831t 1.14 1.00 61.54 63.74 0.014 PASS 0.001
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Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set ; ASCE 7-16

Material Properties
Analysis Method : Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam is Fully Braced against lateral-lorsional buckling E: Modulus ; 29,000.0 ksl
Bending Axis:  Major Axis Bending

D(0.2) $(0.25)

’%‘ El W24x68 g

Span =52.01t

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

Beam self weight calculated and added to loading
Uniform Load : D =0.020, S =0.0250 ksf, Tributary Width=10.0ft

DESIGN SUMMARY
Maximum Bending Stress Ratic = 0.397:1 Maximum Shear Stress Ratio = 0.069 : 1
Section used for this span W24x68 Section used for this span W24x68

Ma : Applied 175.226 k-ft Va 1 Apptied 13479 k
Mn / Omega : Allowable 441.617 k-ft Vn/Omega : Allowable 186.710 k
Load Combination +D+5+H Load Combination +D+S+H
Location of maximum on span 26.000ft 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 0.778 in Ralio= 801 »>=360
Max Upward Transient Deflection 0.000 in Ratio= 0 <360
Max Downward Total Deflection 1.614 in Ratio = 387 >=240.
Max Upward Total Deflection 0.000 in Ratio= 0 <2400
Overall Maximum Deflections
Load Combination Span Max. "' Defl  Location fa Span l.oad Combination Max. "+ Defl  Locationin Span
D45+ 1 1.6144 26,149 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Gombination Support 1 Support 2
Overall MAXimum 13479 13479
Qverali MINimum 4.187 4.187
+D+H 6.979 6.979
+D+L+H 6.979 6.979
+D+Hr+H 6.979 6.978 ;
4+D+8+H 13.479 13.479 ‘
+D+0.750Lr+0.750L+H 6.979 6.979
+D+0.7501.40.7505+H 11.854 11.854
+D+0.60W+H 6.979 6.979
+D+0.750L.r+0.750L.+0.450W+H 6.979 6.974
+0+0.750L+0.7508+0.450W+H 11.854 11.854
+0.60D+0.60W-+{0.60H 4,187 4187
+D+).70E+0.60H 6.979 6.979
+D+0.7501.40,7503+0.5260E+H 11.854 11.854
+0.60D+0.70E+H 4187 4187
D Only 6.979 6.979
$ Only 6.500 B.500

H Cnly
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Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
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

50.0 ksi
29,000.0 ksl

Fy : Steel Yield ;
E: Modulus :

D{0.2) ?‘0'25)

Span = 60.0 ft

W24n84

Applied Loads

Service toads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Uniform Load : D=10.020, S =0.0250 ksf, Tributary Width = 10.0t

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.430: 1 Maximum Shear Stress Ratio = 0.071:
Section used for this span W2z24x84 Section used for this span W24xB84
Ma : Applied 240.335 k-ft Va : Applied 16.022 k
Mn / Omega : Allowable 558.882 k-ft Vn/Omega : Allowable 226.540 k
Load Combination DS+ Load Combination +D+8+H
Location of maximum on span 30.000ft Location of maximum on span 0.000 ft
Span # where maximurm occurs Span#1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Defiection 1.065 in Ratio = 675 >=360
Max Upward Transient Defiection 0.000 in Ratio = 0 <360
Max Downward Total Deflection 2,276 in Ratio= 316 >=240.
Max Upward Total Deflection 0.000 in Ratio = 0 <2400
Overali Maximum Deflections
Load Combination Span Max.""Defl  Location in Span Load Combination Max, "+ Defl Location in Span
+D+5-+H 1 2.2763 30171 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Lead Combination Support 1 Support 2
Overall MAXimum 16.022 16.022
Overall MiNimum 5113 5113
+D+H 8522 8522
4D+ +H 8,522 8.522
4D+LrH 8522 8522
+D+3+H 16.022 16.022
+D+0,750Lr+0.750L+H 8.522 8.522
+D-+0.750L+0.7505+H 14,147 14147
+D+0,60W+H 8.522 8.522
+5+0.750L+0.750L+0.450W+H 8.522 8.522
+D340.750L+0.7505+0.450W+H 14.147 14.147
+3.60D+0.60W-+0.60H 5113 5113
+D+0.70E+0.60H 8.522 8.522
+D+0.7500L+0.7505+0,5250GE+H 14.147 14.147
+,600+0.70E+H 5113 5113
(3 Cniy 8522 8.522
S Only 7.500 7.500

H Only
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sté"'e; Column’

DESREION Solar Zone Talfest Column

Code References
Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-186

General Information

Steel Section Name : HSS812x12x5/16 Overall Column Height 44
Analysis Method : Allowable Strength Top & Beitom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition for deflection (buckling) along columns :

Fy : Steel Yield 50 ksi XX {width) axis ;
E : Elastic Bending Modulus 29,000.0 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 44 f, K= 1.0

Y-Y (depth) axis :
Unbraced Length for buckling ABOUT X-X Axis = d4 ft, K= 1.0

Applied Loads Service foads entered. Load Factors will be applied for calculations.
Column self weight included : 2,147 48 Ibs * Dead Load Factor
AXIALLOADS . ..
Axial Load at 44.0ft, D =56.0, $ =650k
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.7609 :1 Maximum Load Reactions . .
toad Combination +D+38+H Top along X-X 0.0k
Location of max.above base 0.0t Bottom along X-X 0.0k
Al maxinmum ocafion values afe ... Top along Y-Y 0.0k
Pa: Axial 123.147 k Bottom along Y-Y 0.0k
Pn/QOmega : Allowable 161.837 k

Maximum Load Deflections .. .

Ma-x : Applied 0.0 k-t
Mn-x / Omega : Allowable 118.462 kit Alor;g {'Y o combinati 9'0 in 0.0ft ahove base
May : Applied 0.0 kit or load combination :
Mn-y / Omega : Allowabla 119.462 KAt Along X-X 0.0in at 0.0t above base
for load combination :
PASS Maximum Shear Shress Ratio = 0.0 :1
Load Combination 0.0
Location of max.above base 0.0 #
At maximum location values are . ..
Va: Applied 0.0 k
Vn / Omega : Allowabie 0.0 k
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Siress Ratio Status  Location Cbx Cby KxlxRx Kyly/Ry  StressRatio Status Location
+D+H 0.359 PASS 0.00 1t 1.00 1.00 11092 110.92 0.000 PASS 0.00
+D+L+H 0.359 PASS 0.001t 1.00 1.00 11092 110.92 0.000 PASS 0.00%
+D+Lr+H 0.359 PASS 0.00 ft 1.00 1.00 11092 11092 0.000 PASS 0.00#
+D+5+H 0.761 PASS 0.00 ft 1.00 1.00 1410.92 110.92 0.000 PASS 0.00+#
+D+0,750Lr+0.750L+H 0.359 PASS 0.00# 1.00 1.00 11092 11092 0.000 PASS 0.00 4
+D+0.750L+0.7505+H 0.661 PASS 0.00 100 1.00 11092 11092 0.000 PASS 0.00 #
+D+0.60W-+H 0.359 PASS 0.00 #t 100 100 110982 11092 0.000 PASS 0.00ft
+D+0.750Lr+0.750L+0.450W-+H 0.359 PASS 0.00 ft 100 100 11092 11092 0.000 PASS 0.00 1t
+D+0.7500L0, 7505+ 450W+H 0.661 PASS 0.00 1t 1.00 1.00 110.92 110.92 0.000 PASS 0.00 ft
+),60D+0.60W-+0.80H 0.216 PASS 0.00 1.00 100 11092 110.92 0.000 PASS 0.00
+0+0.70E+) 60H 0.359 PASS 0.001 100 1.00 11092 11092 0.000 PASS 0.001t
+0+0.750L+0.7505+0,5250E+H 0.661 PASS 0.001 1.00 1.00 11092 110.92 0.000 PASS 0.001

+).600+0.70E+H 0.216 PASS 0.001 1.00 1.00 11092 110.92 0.000 PASS 0.001




SHUTLER CONSULTING ENGINEERS, INC, Job Name ! Freeman Logistics

Structural Engineers Job No. : 21-49, 21-41
12503 Bel-Red Recad, Suite 1C0 Engr: : DAV
Bellevue, Washington 98005 Date: : 9-27-2021
(425) 450~4075 Sheet No.: -

Spread footing design program, Beta Version 1.9, latest revision 4-11-2018
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* SPREAD FOOTING DESIGN *
KkkkhkhFhE Ak kb kA Ak kAL A AN

Descripticn: Footing Schedula Page 1

DESIGN CRITERIA

Allowable soil bearing capacity = 2,500.00 psf
Fy of reinforcing steel = 60,000.0C psi.
f'c of concrete = 3,500.00 psi.
Column size used in design = 10.00 inches
Base plate size used in design = 16.00 inches
Dead lcad = 15.00 pst.
Live Llcad = 0.00 pst.

Snow load = 25.00 pst,
Cover to bottom of footing = 3,00 inches

Critical design load case is case 3
Load case 3, 1.2 + 1.6{Lr ox § or R) + {0.5%L or Q0.5W)
Combined ultimate load factor = 1.45

Load ccmbinations per ASCE 7-16, Section 2.3, combinations 1 through 3.

Design is for vertical loads due to dead load, live lcad and snow loads only,
seismic and/or wind loads are not included in the assumed load combinakions.
Exception number cne in ASCE 7-16, Section 2.3 states "The load factor on L in
combinations 3 and 4 is permitted te equal 0.5 for all occupancies in which Lo in
Chapter 4, Table 4,3-1, is less than or equal tc 100 psf, with the exception of
garages or areas occuplied as places of public assembly”

FOOTING SCHEDULE
#%% pilowable load is allowable applied load (Kips). ***
{(8llow. Load = PFtg area * allow. scil bearing - ftg weight)

! Footing | Thick-~ | Reguired ! Bar size options I Allow |
| Size | ness | Area of steel } No. | Size I | No. | Size i Load |
|-———— I == e e R i et [-==———-=— i
| F - 4.00 | 12.00 | 1.15 din."2 | 4 # 5 | H 3 4 6 | 37.60 i
| ¥~ 4,50 { 12,00 | 1,30 in."2 | 3 § 6 | i 3 7 | 47,59 i
| F- 5.00 | 12,00 | 1.44 in.~2 | 5 4 5 | | & ¢ 6 | 58.75 |
| F - 5.5 | 12.60 | 1.58 in.”2 | 6 # 5 [ 4 # 6 | 71.09 |
| P - 6.G0 | 13.00 I 1.87 in.”2 | 5 # 6 | | 4 % 7 | B84.15 |
| F - 6.50 | 14.80 } 2.18 in."2 | 5 # 6 [ 4 # 7 | 98.23 ]
| F - 7.00 | 15.00 | 2.52 in."2 | 6 # 6 | | 5 # 7 | 113.31 |
! F - 7.50 | 16,00 | 2.88 in."2 | 7 ¥ € I 5 % 7 I 129.38 |
I} - 8.00 | 17.00 | 3.26 in."2 | 8 # 6 { | 6 # 7 i 146.40 |
| ¥ - 8.50 | 18.00 | 3.67 in."2 i 9 # @& P 7 # 7 ] 164.37 |
| #~ %,00 | 12,00 | 4,16 din.”2 | 190 # o ] | T 0% 7 | 183.26 |
| P - 9.50 | 20.00 | 4.56 in."~2 | g ¥ 7 | { 6 # B8 | 203.96 i
| F -10.0C¢ } 21.0C | 5.04 in."*2 | 9 ¥ 7 [ 7 # 8 | 223.75 |




SHUTLER CONSULTING ENGINEERS, INC. Job Wame : Freeman Logistics

Structural Engineers Job No, : 21-40, 21-41
12503 Bel~Red Road, Suite 100 Engr: : DAV
Bellevue, Washington 98005 Date: 1 9-27-2021
(425) 450-4075 Sheet No.: @:,;i
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FOOTING SHEAR

| Footing | Thick- d [ Beam Shear (Kips) |Punching Shear (Kips)! Bo
| Size { mness | (in.) | v | Phi vc | Vi | Phi v i (in.) |
| mmm e | | === | === e it | ———— Jmmmmee === |
| F - 4,90 | 12.00 |} 7,56 ] 12.08 | 31,95 | 47,42 '} 109.15 | 82.00
| ¥~ 4,50 ] 12.00 | 7.50 | 17.67 | 35.94 | 62.83 | 102.15 | 82.00 |
it F-5.00 | 12,00 | 7.50 | 24,17 { 38.983 | 80.05 | 109.15 | 82,00 |
| - 5,30 | 12,00 | 17,50 ! o 31.57 | 43.93 | 89,08 | 109.15 | 82.00 i
] ¥~ 6.00 } 13.000 } 8,50 38.06 | 54,31 | 118.86 | 129,74 ] 86.00
| F - 6.50 | 14.00 | 9.50 | 45.16 | 65.76 | 140.431 | 151.75 } 90.00 |
| F - 7.00 | 15.00 | 190.50 | 52.86 | 78.27 ] 1e3.72 I 175.18 | 94.00 |
| F - 7.50 | 16.00 | 11,5G | 06l.17 | 91,85 | 188.80 | 200.02 | 98.00
PP - 8,00 | 17.00 | 12.50 | 70.08 | 106.4% | 215.63 | 226.29 | 192.0G0 |
[ F - 8,50 | 18,00 | 13.50 | 79.60 ] 122.20 | 244.23 | 253.98 | 106.00 |
| F - 9.00 | 19,00 | 14.50 } 89.72 | 138.97 § 274.5% | 283.08 | 110.00 |
| ¥ - 9,50 f 20,00 | 15.50 | 100.44 | 156,81 | 306.71 | 313.61 [ 114.00
} F-10.G0 | 21.00 | 16.50 | 111.77 | 19%.71 | 340.59 | 345.56 | 118.00 |
ettt TR |
FOOTING STERL
| e e e e e e |
| Footing | Thick- | d | Design Steel |  Minimum Steel | As |
| 8ize | ness | {(in.)} | Mu | As | {Temp steel) | Provided |
| ———m | === | [-=—= fmm e e e !
i F—- 4,00 | 12,00 | 7.50 | 3.85 t .46 | 1.15 in,”2 | 1.23 i
| F - 4.5¢ | 12,00 1+ 7.50 ! 5.29 | 0.72 H 1.30 in.~2 | 1,33 i
| # - 5.060 1} 12,00 | 7,50 | 6.95 | 1,05 i 1.44 in.~2 | 1.53 |
| F - 5.50 | 12.00 | 7.50 | 8.84 | 1.49 | 1,58 in.*2 | 1,77 |
| F - 6.00 | 13.00 | 8.50 | 10.%5 | 1.77 | 1,87 in."2 | 2.21 |
| F - 6.50 | 14.00 | 9.50 | 13.29 | 2.08 | 2.18 in.~2 ! 2.21 |
[ F - 7.00 | 15,00 | 10.50 | 15.86 ! 2.42 | 2.52 in,”2 1 2.65 {
f F - 7.50 | 16,00 | 11.50 | 18,66 { 2.78 ! 2.88 in, "2 | 3.01 {
| ¥ - 8.00 ¢t 17.00 | 12.50 { 21.68 | 3,17 I 3.26 in.”2 | 3.53 |
| ¥ - 8.50 | 18.00 | 13.50 | 24.93 | 3.58 | 3.67 in.~2 | 3.68 |
| F -~ 9.90 | 19.90 | 14.50 | 28,48 | 4.02 | 4,190 in. "2 | 4.21 |
| ¥F - 9.50 | 20.00 | 15.5C | 32.149 | 4.49 | 4,56 in."2 | 4.71 |
| # -10.00 | 21.00 | 16.50 | 36.03 | 4.98 | 5.904 in."2 H 5.41 }
f
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{425) 450-4075 * FAX (425) 450-4676 SCALE
PRECAST TILT-UP WALL PANEL DESIGN " oeis ﬁlm—%%“
To VERT.T] =% CLR.
Concrete Strength (f's) = BAR q QL TO TIE
. . — I =—VEKT.
Reinforcing Steel (f,) REVEAL ] ZM A
Max. depth of reveal DEPTH |
1%” CLR —-
Minimum steel and maximum spacing... 75 TE—A ‘Q __'
Panel Maximum Minimum Minimum Minimum Minimum
Thickness Spacing Horiz. Reinf. Horiz. Reint. Vertical Reinf. Vertical Reinf.
(3*tor 18" max)|  In®/foot Size & Spacing In? / foot Size & Spacing
16.50 0.132 in°/ft. | 16.50 in. o.c. | 0.079 in“/ ft. @ 16.50 in. o.c.
18.00 0.150 in”/ ft. 15.71 in. o.c. | 0.090 in®/ft. @ 18.00 in. o.c.
18.00 0.174 in*/ ft. 13.54 in. 0.c. | 0.104 in’/ ft. @ 18.00in.o.c.
18.00 0.222 in“/ ft. 16.58 in. 0.c. | 0.133 in"/ ft. @ 18.00 in. o.c.

Depth to centroid of steel

Panels without ties...
Cover, outside face

in. (from reveal)

Cover, Inside face 5 in.
Depth to centroid of reinforcing steel
{No reveal)
Panel Reveal
Thickness Depth
5.50 in. 0.00
6.25 in. 0.00
7.25 in. 0.00
9.25 in. 0.00

ﬁepth to centroid of reinforcing steel

Panels with ties...
Cover, Outside face

Cover, inside face

in. (from face
of panel to tie)

| in. (from face
of panel to tie)

Depth to centroid of steel
{No. 3 ties with no reveal)

Panel Max. Reveal d
Thickness Bar Depth {in.}
Size
5.5 in. 0.00 3.81 in.
6.25 in. 0.00 4.56 in.
7.25 in. .00 5.50 in.
9.25 in. 0.00 7.50 in.

(Maximum reveal depth= 0.75 inches)
Panel Reveal Max. d Cover, Outside face s in. {from face
Thickness Depth (in.) of panel to tie)
Cover, Outside face . {from reveal
5.50 In. 0.756 3.44 in. to vert bar)
6.25 in. 0.75 419 in. Cover, inside face .in. {from face
7.25 1in. 0.75 5.13 in. of panel to tie)
9.25 in. 0.75 713 in. Depth to centroid of steel
{No. 3 ties with 0.75 inch reveal)
Outside Face (See Diagram Above) Panel Max. { Reveal d
1-1/2" clear to tie d =t - {1.5+ tie dg +0.5 vert dg) Thickness Bar Depth (in.)
1" clear from reveal to vert bar d =t-{3/4 + 1 + 0.5 vert d) Size
—55in. 0.75 | 3.31in.
Inside Face  (See Diagram Above) 6.25 in. 0.75 4.08 in.
3/4" clear to tie d =1 -(3/4 + 3/4 + tie dg + 0.5 vert dg) 7.25 in. 0.75 5.00 in.
(Use lesser of 3 conditions) 9.25 in. 0.75 7.00 in.

File: PC panel cover, 4-3-13




& Bl sHUTLER

B CONSULTING
B ENGINEERS, INC.

12503 Bel-Red Road, Suite 100
Bellevug, WA 93008
{208) 450-4075 - FAX 450-4076

JOB ¢ ERE

SHEET No.

CALCULATED BY

DATE %&@ %&_ﬁ%

LEDGER
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PANEL WITH PARAPET
IS
¢ OF WALL 1T MAX. AP
BAR JOIST
R/ e = (LEG-1)/2 + 1+ b2
: ‘ Z6x4(LEG=4") 26X6(LEG = 68")
& (in) t{in) e (in)
5.05 b6 ] 825
i 1 5,625 625 | 6625
6.125 725 | 7125
- 7.125 925 | 8125
t 8.125 1125 | 9125
PANEL WITHOUT PARAPET
R
i'l - / &xdxls CONT. LLv
¢ OF WALL—, x4x¥% .
W) o ] L
2%6 WOOD 2 l z e =2 - BRG/2
NAILER ’ \
t {in) e (in) USE (in)
b5 ] 075 1
625 | 1125 2
. 725 | 1625 2
47 BEARING BAR JOIST 925 | 2625 3
j RPN TA125°| 3625 2
L
STIFFENER WITH PARAPET STIFFENER WITHOUT PARAPET
¢ OF
WALL ¢ OF [Y.e
=(t+1.5)/243.5 = (t+1.5)/2
& =(t+1.9) WALL &= (+1.5)
t{in) e {in) t (in) e (in)
55 55 | 35
625 ] 7.375 825 | 3875
725 | 7875 4x TOP 7925 | 4375
A 1125 | 9875 741257 6.375
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*%%%%* TILT UP WALL DESIGN ***+%=%

Tilt- wall design program, Version 1.0, latest revision 3-3-2021
(Considering P-Delta effects per Section 11.8 of ACI 318-14,)
(using loading criteria of ASCE 7-16 and IBC 2018}

Description: Solid Parapet Panel Page 1
*HExx% ALLOWABLE STRESSES AND DESIGN CRITERIA *****

f'c of coacrete
Fy of steel

n

5,000.00 psi,
60,000.00 psi.

Basic wind speed ---> 95 MPH
Zone of building (zone 4=typ. wall, zone S=corner. e 4
Wind expesure category { B, C or D} -—=> B
Lambda based on a mean roof height = 42,00 feet
Net design wind pressure based on a calc. trib area = 32.73 sq ft.
Kzt, Wind topographic factor = 1.00
wind load { p = Lambda * Iw * P net 30 ) = 18.93 psf.
(p=1.12 * 1.00 * 16.90)
Seismic risk category {(ASCE 7-16 Table 1.5-1) --=> II
Seismic importance factor (ASCE 7-16 Table 1.5-2) = 1.00
Is a geotechnical report available for this site? e Yes
Site soil class {from soils report) -——> D
Mapped spectral response for short periods, Ss {Site specific) = 128.80 %
Fa [ Table 1813.2,3{1} of IBC 2018 } = 1.00
Maximum spectral response acceleration at short perieds, Sms = Fa * Ss. = 1.29
Design spectral response acceleration at short periods, Sds = 2/3 * Sms. = 0.86
Seismic load, Fp = .4 * 3ds * Ip * Wp, 0.1 Wp (min} = 31,13 psf,
Ev = 0.2 * 3ds * Ip * D = 0.17 b
Maximum allowed overstress = 0.00 %

It

7.25 inches
6.50 inches

Wall thickness for weight calculations
Wall thickness for design calculations

i

Parapet height, height of wall above roof. = 1.0C feet
Design height, distance between £icor and roof. = 38,50 feet
Fixity coefficient = 0,85

= 1.00 feet

Tributary width for design lcads

Uniform dead lcad on design section

Uniform live load on design section

Additional wt. applied to wall. ( ie. Stucco. )
Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design sectieon

Steel ratio { As / { b * d )} 0.0176
Modulus of rupture (7.5 * {£'c”.5)} 530.33 psi.
Modulus of elasticity ( Concrete ) = 4,030.51 ksi.

450.00 # / ft.
750,00 # / ft.
0.00 pst.

7.88 inches

3.25 inches
90.63 pst.
1,573.48 ¥ / ft.
2,773.48 ¥ / ft.

I

i

n = Bs / Ec = 7.20
Cracking Moment = 44,81 in.-k
Delta Cracked = (.65 in.

Ak kA hkkhkd AT A kd DESTGN SUMMARY *hkhkFhhkrdhda ki
Ultimate load capacity has been met for all load cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2.62 in. for all cases.
Wall is tension controlled for all load cases, minimum steel strain is 0.00644
Maximum axial stress ( 46.52 psi, ) is less than .06 * f'c = 300.00 psi.

Phi Mn is greater than M cracked for all cases.
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I !

! # 7 Bar @ 10.50 inches o.c. |

| s===mmmm—

| CASE 1 @ Roof, U = 1.4D { M = P*e -~ No P * Deflection. ) |

| S8ervice Load = 1.0D

| e |

|  Service Defl. = N.A. in Mu 4.96 in-k

| Ultimate Defl.= N.A, in Phi * Mn = 106.7% in-k

|==== I

! CASE 1 @ Mid-ht., U = 1,4D { M = ,5*P*e + P * Deflection. ) !

{ Service Load = 1.0D H

f e e e o I
Service Defl. = 0.03 in Mu 4.88 in-k
Ultimate Defl.= 0.85 in Phi * Mn = 111.57 in-k

CASE 2 @ Roof, U
Service Load = 1

= 1,2D 4+ 1.6 (Lr or S

or Ry + 1.0L

0D + 1,0{(Lr or 8 or R)

(M=P*e, MNo P*Delta)

i Service Defl. = N.A. 1n. M1 = 13.70 in-k

| Ultimate Defl.= N.A. in. Phi * Mn 109.21 in-k

| === ==

| CASE 2 @ Mid-ht, U = 1.2D + 1.6{Lr or 8 or R} + 1.0L (M=.5*P*e + P*Delta.)|

}' Service Load = 1.0D + 1.0(Lr or S or R}

| e |

| Service befl. = 0.07 in My 18.28 in-k

! Ultimate Defl.= 3.15 in Phi * Mn =  113.27 in-k

i |

| CASE 3 U=1.2D+ 1.6 ( Lr orx Sor R} + 0.5W

| Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75({Lr or § or R)

| !

|  Service Defl. = 0.27 in Mu = 58.83 in-k

|  Ultimate Defl.= 10.15 in Phi * Mn 113.27 in-k

| |

| CASE 4 U=1,20+ 1.00 + 1.0L + 0.5 (Lr or S5 or R)

| Service load = 1.0D + 0.75%L + 0.75%0.6W + 0.75(Lr ¢r 8 or R) |

o e |
Service Defl, = 0.27 in Mu 66.33 in-%k
Ultimate Derl.= 11.55 in Phi * Mn = 111.50 in-k

CASE 5 U= (1.2 + (0.2 sds)D + 1.9 + 1.0L + 0.28
Service load = (1.0 + 0.1 Sds}D + 0.75L + 0,525E + 0

.75(Lr or S or R}

| Service Defl, = 0.96 in Mu = 107.80 in-k
| Ultimate Defl.= 18.74 in Phi * Mn = 111.76 in-k
I I
! CASE 6 U= 1.2D + 1.0W
[ Service load = 1.0D + 0.6W
e [
| Service Defl, = 0,30 in Mu 56,47 in-k
| Ultimate Defl.= 9,87 in Phi * Mn 110.69 in-k
|m==== = |
| CARSE 7 U= (1.2 + (0.2 3ds)D + 1.CE
| Service load = (1 + 0.14S8ds)D + Q.7E |
T e T |
| Service Defl., = 2.62 in. Mu = 101.35 in-k
| Ultimate Defl.= 17.865 in, Phi * Mn = 111.44 in-k
I=== =1
| CASE 8 U = 0.9D + 1.0W |
{ Service load = 0.6D + 0.6W
e |
i Service Defl., = 0.28% in Mu = 47.09 in-k
| Ultimate Defl.= 8.29 in Phi * Mn = 109,38 in-k
| == |
] CASE 9 U= {0.9 - 0.2 5ds)D + 1.0E
| Service locad = (0.6 — 0.14 3ds)D + 0.7E |
o e e e e e |
Service Defl. = 1.75 in M = 69.34 in—k
12.26 in Phi * Mn = 108.63 in-k
I

|
| Ultimate Defl.=
!




INC. Job Name Freeman Logistics A

SHUTLER CONSULTING ENGINEERS,

Stractural Engineers Job No. : 21-40
12503 Bel-Red Road, Suite 100 Engr: : AH
Bellevue, Washington %8005 Date: t 9-23-2021
{425} 450-4075 Sheet No.: %gxm ?

*#x%% TILT UP WALL DESIGH *#%*#*%

Tilt- wall design program, Version 1.0, latest revision 3-3-2021
{Considering P-Delta effects per Section 11.8 of ACI 318-14,)

{using loading criteria of ASCE 7-16 and IBC 2018}

Description: Drive in Door - 4' leg, 3'-4" & 12' Openings
kExks ALLOWABLE STRESSES AND DESIGHN CRITERIA K ***%

f'c of concrete

Fy of steel

Basic wind speed

Zone of building {zone 4=typ. wall,

Wind exposure category ( B, € or D)
Lambda based on a mean rcoof height

Net design wind pressure based on a calc. trib area

Kzt, Wind topographic factor

Wind load ( p = Lambda * Iw * P net 30 )
(p = 1.12 * 1.00 * 15.20}

Seismic risk category (ASCE 7-16 Table 1,5-1)

Seismic importance factor (ASCE 7-16 Table 1.5-2}

Is a gecotechnical report available for this site?

Site soil class (from soils repert)

Mapped spectral response for short pericds, 8s (Site specific)

Fa { Table 1613,2.3(1} of IBC 2018 )

Maximum spectral response acceleration at short periods,

Design spectral response acceleration at short periods,

Seismic lecad, Fp = .4 * Sds * Ip * Wp, 0.1 Wp (min)

Ev =10.2 * 8ds * Ip * D

Maximum allowed overstress

Wall thickness for weight calculations

Wall thickness for design calcuiaticns

Parapet helght, height of wall abowve roof.

Design height, distance between floor and roof.

Fizxity coefficient

Tributary width for design loads

Uniform dead load on design section

Uniform live load on design section

Concentrated dead load on design section

Concentrated live load on design section

Additional wt. applied to wall, { ie. Stucco. )

Bccentricity, dist from center of wall to load

Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design sectien

zone S=corner,.

Sms = Fa * Ss.

Steel xatic (As / { b > d))
Modulus of rupture (7.3 * (f'c™.5})
Modulus of elasticity ( Concrete )

n = Es / Ec
Cracking Moment
pelta Cracked

thkArkxkExEA R ELE LK DESIGN SUmARY khkx A kI AR LR LR LA X

Ultimate load capacity has been met for all load cases,
Service load deflection is less than design ht,/150 = 2,52 in.

sds = 2/3 * Sms.

Page 1

= 5,000.00 psi.
$0,000.00 psi.
95 MPH

Vo vl

4
B
= 42,00 feet
= 367.02 sq ft.
= 1.00

= 17,02 psf.
> TX
= 1.00
> Yes
> D
= 128.80 3%
= 1.08
= 1.29
= .86
= 39,71 psf
= 0,17 D
= 0,00 %
= 9,25 inches
= 8.50 inches
= 1.50 feet
= 37.00 feet
= 0.85
= 11.67 feet

= 450.00 # / ft.
= 750.00 # / ft.
0.00 1bs.

= (.00 1lbs.

( Mu < Phi * Mn ).
for all cases,

= (0,00 psf.

= 7.88 inches
= 7.00 inches
= 115.63 pst.

= 23,242.,45 # / ft,
= 37,246.45 & / ft.

0.06079
530.33 psi.
4,030,51 ksi.
= 7,20

= 306.53 in.-k
= 0.40 in.

I

Wall is tension contrelled for all load cases, minimum steel strain is 0.01640

Maximum axial stress { 118.13 psi. ) is less than .06 * fl¢ =

Phi Mn 18 greater than M cracked for all cases.

300.00 psi.
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Description: Drive in Door - 4% leg, 3'-4" & 12' Openings Page 2

I

| 6 Number 5 Bars

| Results shown are for 48.00 inch wide section, i
I
|
I

CASE 1 8 Roof, U= 1.4D { M = P*a —— No P * Deflection. ) |
Service Load = 1.0D

| o T T e e e e e e e e - |
Service Defl. in. Mi = 57.90 in-k
Ultimate Defl. i Phi * Mn = 967.53 in-k

i
==
b
i
=

| |
! I
J I
| CASE 1 @ Mid-ht., U= 1.4D { M = .5%*P%e + P * Deflection. } |
| Service Load = 1.0D f
[ e e e {
| Service Defl. = 0.03 in, Mu = 38.43 in-k

| Ultimate Defl.,= 0.24 in, Phi * Mn = 1,076.24 in-k

! : f
I I
| }

CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or 8 or R} + 1.0L, (M=P*e, No P*Delta)

Service Load = 1.0D + 1.0(Lr or S or R}
e |
Service Defl, = N7, in. Mu = 159.91 in-k
Ultimate Defl.= N.A. in. Phi * Mn = 1,011.29 in-k

CASE 2 @ Mid-ht, U= 1.2D + 1,6(Lr or 3 or R) + 1.0L (M=.5*P*e + P*Delta.)
Service Load = 1.0D + 1.0{Lr or S or R)

[ e e |
Service Defl. = 0.08 in. My = 112,96 in-k

[ |
i Ultimate Pefl.= 0.6% in. Phi *

[ === |
\ |
i I

=
=
i
—
-
[
iy
o
w0
o
=l
i
=

CASE 3 U= 1.2D+ 1,6 ( Lr or S or R} + 0.5W
Service load = 1.,0D + 0.75L + Q.75*0.6W + 0.75(Lr or S or R}
| e e e e e e — |

| Service Defl, = 0.28 in. Mu = 321.18 in-k

| Ultimate Defl.= 1.85 in, Phi * Mn = 1,104.59% in-k

| ====== |

| CASE 4 U=1,2D+1.,0W + 1.0L + 0.5 {Lr or 3 or R)

| Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lr or S or R) i

e i
Service Defl. = 0.28 in. Mu = 442,73 in-k
Ultimate Defl.= 2.75 in, Phi * Ma = 1,072.53 in-k

I

|

| == ws |
| CASE 5 U= (1.2 + 0.2 5ds)b + 1,0E + 1.0L + 0.23

| Service lcad = (1.0 + 0.1 Sds)D + 0.75L + 0.5258 + 0.75(Lr or $ or R) |
| Service Defl. = 1.73 in, Mu = $66.33 in-k

!

| Ultimate Defl.= 5.97 in, Phi * Mn 1,080.09 in-k

e e I
I
I

I CASE 6 U = 1,2D + 1.0W
|  Service load = 1.0D + 0.6W

| Service Defl, = 0.32 in. Mu = 406,63 in-k
i Ultimate Defl.= 2.55 in. Phi * Mn = 1,0507,90 in-k
f
\
\

CASE 7 U= (1.2 + 0.2 8ds)p + 1.0Rm
Service load = (1 + 0.148ds)D + 0.7E

Service befl., = 2.28 in. Mu = 944,76 in-k
Ultimate Defl,= 5.86 in. Phi * Mn = 1,074.25 in-k

CASE 8 U = 0,90 + 1.0W
Service load = 0.6D + 0.6W

| Service Defl. = 0.29 in. Mu = 374.90 in-k

| Ultimate Defl.= 2.40 in, Phi * Mn = 1,029.25 in-k

| |
| CASE 9 U = (0.9 - 0.2 S8ds)D + 1.0E

I I

Service load = (0.6 - 0,14 Sds)D + 0.78

|
[er]
Ju
=
W
~J
[
=]

[
=

| Service Defl, = 2,07 in. Mu
| Ultimate Defl.= 5.26 in. Phi * Mn 1,012,779 in-k
| I

f
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*E%ksx TILT UP WALL DESIGN *%*+%

Tilt~ wall design program, Version 1.0, latest revision 3-3-
(Considering P-Delta effects per Section 11.8 of ACI 318-1
(using loading criteria of ASCE 7-16 and IBC 2018)

Description: Drive-in Panel - 3' Leg, 12' Opening

*Fkx* ATLOWABLE STRESSES AND DESIGN CRITERIA **#%=*

f'c of concrete
Fy of steel
Basic wind speed
Zone of building {zone 4=typ. wall, zone 5=corner.
Wind exposure category ( B, C or D }

Lampda based on a mean roof height
Net design wind pressure based on a calc. trib area
Kzt, Wind topographic factor
wWind lcad ( p = Lambda * Iw * P net 30 }

{(p =1.12 * 1,00 * 15.20)
Seismic risk category (ASCE 7-16 Table 1.5-1)
Seismic importance factor {[ASCE 7-16 Table 1,.5-2)
Is a geotechnical report available for this site?
Site soil class {from scils report)
Mapped spectral response for short periods, Ss (Site specific)
Fa ( Table 1613.2.3(1) of IBC 2018 } '
Mazimum spectral response acceleration at short periods, Sms = Fa * Ss.

Design spectral response acceleration at short periods, Sds = 2/3 * Sms.

Seismic lead, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min)
Ev = (0,2 ¥ 8ds * Ip * D

Maximum allowed overstress

Wall thickness for weight calculations

Wall thickness for design calculations

Parapet height, height of wall above roof.

. Design height, distance between floor and roof.

Fixity ccefficient

Tributary width for design loads

Uniform dead lcad on design section

Uniform live lcad on design section
Concentrated dead lcad on design section
Concentrated live lcad on design section
Additional wt. applied to wall. { ie. Stucco.
Eccentricity, dist from center of wall to load
Depth teo centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

Steel ratio { As / (b * d }}

Modulus of rupture (7.5 * (f'¢".5))

Modulus of elasticity ( Concrete )

n = Es / Ec

Cracking Moment

Delta Cracked

kkkkhkkdkdobhkhkdd DESTGHN SUMMARY ** xSk hdkkbkdkndy

2021
4!)

——>
e
———>

Page 1

5,000,000 psi.
60,000.00 psi.
95 MPH
4
B

42,00 feet
283.0% sg ft.

= 1.00

-

-3

i

=0
=9

1

17.02 psf,

i1
1.00
Yes

0.86

39.71 psfE.
¢c.17 D

0.00 %

3.25 inches
8.50 inches
1,50 feet
37.00 feet
0.85

9.00 feet
450.00 # / ft.
750,00 # / ft.
.00 1bs.

.00 1bs,

0.00 ps¢E.

7.88 inches
7.00 inches
115.63 psE.
17,924.77 # / ft.
28,724,717 # / ft.
G.0087

530.33 psi.

= 4,030.51 ksi.

i

It

Ultimate load capacity has bheen met for all load cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht./150 = 2,52 in. for all cases.
Wall is tension controlled for all load cases, minimum steel strain is 0.01467

Maximum axial stress { 121.47 psi. ) is less than .06 * f'c = 300.00 ps
Phi Mn is greater than M cracked for all cases.

i.

7.20
229.90 in.-k
0.46 in.
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Description: Drive-in Panel - 3' Leg, 12’ Opening Page 2

3 Number 6 Bars

CASE 1 @ Roof, U= 1.4D ( M = P*e —— No P * Deflection. )
Service Load = 1,0D :

| Service Defl, = M.A., in. Mu = 44.65 in-k
|} Ultimate Defl.= i Phi * Mn = 799.33 in-k
| [———
| CASE 1 @ Mid~ht., U= 1,40 { M = ,5*P*e + P * Deflection. }
| Service Livad = 1.0D

I
=
S
p
=}

Service Defl. = 0.03 in. Mu = 29,28 in-k

i

| Ultimate Defl.= G.23 in, Phi * Mn =  882.50 in-k
i I

!
I

CASE 2 @ Roof, U= 1.2D + 1.6 (Lr or § or R) + 1.0L (M=P*e, No P*Delta)
Service Load = 1.0D + 1.0{Lr or S or R)

Service Defl. = N.A, in. M = 123.32 in-k
Ultimate Defl.= N.A. in. Phi * Mn = 832.60 in-k

Service Load = 1.0D + 1.0{Lr or S or R}

Service Defl, = 0.09 in. Mu = 85.88 in-k

!

I

I

| CASE 2 € Mid-ht, U = 1.2D + 1.6(Lr or § or R) + 1.0L (M=.5*P*e + P*Delta.)
!

[

I

| Ultimate Defl.= 0.65 in, Phi * Mn = 903,51 in-k I

| CASE 3 U= 1.2D+ 1.6 { Lr or 3 or R ) + 0.5W
| Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lr or S or R)

([

2
Service load 1.0D + 0.75%L + 0,75*%0,6W + 0.75(Lr or S or R)

| Service Defl, = 0.29 in. Mu = 244,17 in-k
| Ultimate Defl.= 1.85 in. Phi * Mn = 903.51 in-k
| mmmm e e e e e s m e =S oonmmm s == i
| CASE 4 T = D+ 1.0+ 1,0L + 0.5 (Lr or S or R) 1
| !

Service Defl, = 0.29 in. Ma = 337.48 in-k
Ultimate Defl.= 2.61 in, Phi * Mn = 879.14 in-k

| |
! I
[ === S !
I CASE 5 U = (1.2 + 0.2 Sds)D + 1.0 + 2.0L + D.25 |
{ BService load = (1.0 + 0.1 Sds)D + 0.75L + 0.525E + 0.75(Lr or § or R) |
I

| Service befl. = 1.67 in. Mu = 736.14 in-k

| Ultimate Defl.= 5.68 in, Phi * Mn = 884.89 in-k

|
|
|

CASE 6 U = 1.2D + 1,0W
Service load = 1.0D + 0.6W

| Service Defl, = 0.35 in. Mu = 310.37 in-k

| Ultimate Defl,= 2.43 in. Phi * Mn = 868.03 in-k

' ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

| CASE 7 U = (1.2 + 0.2 Sds)D + 1.0E

| Service icad = (1 + 0.148ds}D + 0,7E

| !
| SBervice Defl, = 2.19 in. Mu = 720.07 in-k

| Ultimate Defl.= 5.57 in. Phi * Mn = 880.46 in-k

I CASE 8 U = 0.8D + 1.0W
[ Service load = 0.6D + 0.6W

Service Defl. = 0.30 in. Mu = 286.85 in-k
Ultimate Defl.= 2.29 in. Phi * Mn = 846.25 in-k

|

!

f
CASE 9 U = (0.9 - 0,2 8ds)D + 1.0E

Service leoad = {0.6 — 0,14 8ds)D + 0.7F i

: 1

|

|

|

| 8ervice Defl. = 1.99 in. Mu = 621.94 in-k
| Ultimate Defl .= 5.01 in. Phi * Mn = 833.74 in-k
I
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***x%* TILT UP WALL DESIGN ¥*%*%%

Freeman Logistics A

Tilt— wall design program, Version 1.0, latest revision 3-3-2021
{Considering P-Delta effects per Section 11.8 of ACI 318-14,)

{using loading criteria of ASCE 7-16 and IBC 2018}

Description: Drive-in Panel - 2'-6" Leq, 3'-4" Opening
FrExEk ATLOWABLE STRESSES AND DESIGN CRITERIA *+***x

f'c of concrete

Fy of steel

Basic wind speed

Zone of building (zecne 4=typ. wall,

Wind exposure categeory { B, C or D )
Lambda based on a mean roof height

Net design wind pressure based on a calc.

Kzt, Wind topographic factor

Wind load ( p = Lambda * Iw * P net 30 )}
(p=1.12 * 1.00 * 15.20)

Seismic risk category (ASCE 7-16 Table 1.5-1)

Seismic impertance factor (ASCE 7-16 Table 1.5-2}

Is a geotechnical report available for this site?

Site soil class (from soils report)

Mapped spectral respense for shori periods, Ss

Fa ( Table 1613,2,3{1) of IBC 2018 )}

Maximum spectral response acceleraticn at short periods, Sms = Fa * 33,

zone b=corner.

trib area

(8ite specific)

Design spectral response acceleration at short periods, Sds = 2/3 * Sms.

Seismic load, Fp = .4 * Sds * Ip * Wp, 0.1 Wp (min)
Ev = 0,2 * 3ds * Ip * D

Mazximum allowed cverstress

Wall thickness for weight calculations

Wall thickness for design calculations

Parapet height, height of wall above zoof.
Design height, distance between floor and rocf.
Fizxity coefficient

Tributary widih for design loads

Uniform dead load on design section

Uniform live load con design section
Concentrated dead load on design section
Concentrated live load on design section
Additicnal wt. applied to wall., { ie. Stucco. }
Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

Steel ratic {( As / (b * d })

Moduius of rupture (7.5 * (£'c”.5))

Modulus of elasticity ( Concrete )

n = Es / Ec

Cracking Mcment

Delta Cracked

hkkhkhdhkdhhbihith DESIGN SUMMARY ***%¥x**xxxkxtsxx
Ultimate load capacity has been met for all load cases,

Page 1

= 5,000.00 psi.
= 60,000.00 psi.
-> 95 MPH

- 4

= 42,00 feet
= 146,87 sq ft.

= 17.02 psf,
-> IT

= 1.00
-> Yes
-> D

= 128.80¢ %

= 1.00

= 1,29

= 0.86

= 39.71 psE.
= 0.17 D
= 0,00 %
= 9,25 inches
= 8,50 inches
= 1.50 feet
= 37.00 feet
= (.85
= 4,67 feet

= 450.00 # / £t.
= 750.00 # / ft.
= 0.00 1lbs.

= 0.00 lbs.

= 0,00 psf.

= 7.88 inches
7.00 inches
115.63 psf.

It

0.0063
530.33 psi.
4,030.51 ksi.
= 7.20

= 191,58 in,-k
0.46 in,

( Mu < Phi * Mn ),

Service tocad deflection is less than design ht./150 = 2.%2 in. for all cases,

Wall is tension controlled for all load cases,
Maximum axial stress { 75.64 psi. ) is less than
Phi Mn is greater than M cracked for all cases,

minimum steel strain is 0.02203
.06 * f'c = 300.00 psi.

9,300,986 % / ft.
14,904.96 # / ft.
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H 3 Numbe
| Results shown are for

r % Bars
30.00 inch wide section,

| CASE 1 @ Roof, U = 1.4D ( M = P*e —— No P * Deflection. )

| Service Load = 1.0D

N !

| Service Defl, = N.A. in. Mu = 23.17 in-k

| Ultimate Defl.= MN.A. in. Phi * Mn = 487.06 in-k

| === __I

| CASE 1 € Mid~ht., U = 1.4D { M = .5*P¥e + P * Deflection. |

| Service Lead = 1.0D |

f o e e e e e e e e e e e e |

[ Service Defl. = 0.02 in Mu = 14.30 in-k

{ Ultimate Defl.= 0.17 in Phi * Mn = 532,13 in-k

R j

i CASE 2 B Roof, U = 1.2D + 1.6 (Lr or 8 or R) + 1,0 (M=P*e, No P*Delta) I

| Servige Load = 1.0D + 1.0(Lr or 5 cr R} i

e e !

| Service Defl. = N,A, in, Mu = 63.9% in-k

| Ultimate Defl,.= N.A. in. Phi * Mn = 505.06 in-k

| s ——————— |

| CASE 2 @ Mid-ht, U= 1.2D + 1.6(Lr or S or R) + 1.0L (M=.5*P*e + P=*Delta.) |

| Service Load = 1.0D + 1.0(Lr or S or R) |

T e ettt |

! Service Defl. = 0.05 in. Mu = 41.31 in-k

I Ultimate pefl.= 0.48 in. Phi * Mn 543.56 in-k

i e i !

{f CASE 3 U= 1.2D + 1.6 { Lr or S or R } + 0Q.5W

] Service load = 1.0D + 0,75L + 0.75*0.6W + 0.75(Lr or S or R)

e |

| Service Pefl, = .18 in. HMu = 117.45 in-k

| Ultimate Defl.= 1.37 in. Phi * Mn =  543.56 in-k

| ===== == |

| Casy 4 U=1.,2D + 1.0W + 1.0L + 0,5 {Ly or S or R}

| Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lr or S or R)

f e e e e e |

| Service Defl. = 0.18 in Mu = 165.16 in-k

| Ultimate Defl.= 1.97 in Phi * Mn = 530.31 in-k

R —— |

| CASE 5 U= (1,2 + 0.2 5ds)D + 1,08 + 1.0L + 0.2% i

| Service lcad = (1.0 + 0.1 Sds)D + 0.75L + 0.525E + 0,.75(Lr or S or R} i

[ e e e e e ]

| Serwvice Defl. = 0.82 in, Mu = 358.80 in-k

| Ultimate Defl.= 4.26 in, Fhi * Mn = 533.43 in-k

| T mE m s m———— |

| CASE 6 U = 1,2D + 1,0W I

| Service load = 1.0D + 0.6

o e e

{ Service Defl, = 0.12 in, Mu = 153.09 in-k

!} Ultimate Defl.= 1.84 in. Phi * Mn = 524,27 in-k

e —— |

{ CASE 7 U= (1.2 + 0.2 8ds)D + 1.0E

i Service load = (1 + 0.14Sds)D + Q.7E

| e e !

| Service Defl, = 1.28 in Mu = 352,06 in-k

| Ultimate Defl,= 4,19 in Phi * Mn = 531.02 in-k

I T [

| CASE 8 U = (G.9D + 1.0%W i

| Service load = 0.6D + 0.6W H

| = o I

| Service Defl, = 0.18 in Mu = 143,42 in-k

| Ultimate Defl.= 1.76 in Phi * Mn = 512.45 in-k

== I

| CASE 9 U = {0.9 - 0.2 8ds)D + 1,.0E I

|  Service icad = {0.6 - 0,14 Sds)}D + 0.7E

o e |

| Service Defl, = 1.16 in, Mu = 313.42 in-k

| Ultimate Defl,= 3.89 in. Phi * Mn 505,68 in-k |
|
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¥*%%% TILT UP WALL DESIGN ****%

Tilt- wall design program, Version 1.0, latest revision 3-3-2021
(Considering P-Delta effects per Section 11.8 of ACI 318-14,)
{using loading criteria of ASCE 7-16 and TBRC 2018)

Descripticn: Dock Panel - 1'-9" Leg, %' Opening

¥¥xk% ALLOWABLE STRESSES AND DESIGN CRITERIA **%**

f'c of concrete
Fy of steel
Basic wind speed
Zone of building {zone 4=typ. wall,
Wind exposure category { B, C or D )
Lambda kased on a mean rcof height
Net design wind pressure based on a calc. trib area
Kzt, Wind topographic factor
Wind lcad ( p = Lambda * Iw * P nef 30 )
{p=1.12 * 1.00 * 15.20}
Seismic risk category (ASCE 7-16 Table 1.5-1)
Seilsmic importance factor (ASCE 7-16 Table 1,5-2)
Is a geotechnical report available for this site?
Site soil class (from soils report)
Mapped spectral respeonse for short periods, Ss
Fa { Table 1613.2.3(1} of IBC 2018 )

zone 5=corner.

Maximum spectral response acceleration at short periods, Sms = Fa * Ss,
Design spectral response acceleration at short periods, 8ds =

Seismic load, Fp = .4 * Sds * Ip * &p, 0.1 Wp (min)
BEv = 0.2 * 8ds * Ip * D
Maximum allowed overstress
Wall thickness for weight calculations
Wall thickness for design calculations
. Parapet height, height of wall above roof.
{ . Design height, distance between floor and roorf.
‘ Fixity coefficient
Tributary width for design loads
Uniform dead load on design section
Uniform liwve load on design section
Concentrated dead load on design section
Coancentrated live lecad on design section
additiocnal wt. applied to wall. ( ie. Stucco., }
Eccentricity, dist from center of wall to load
Depth to centroid of steel
Weight of wall
Weight of wall on design section
Total design load on design section
Steel ratic { As / { b * d )}
Meduluas of rupture (7.5 * [f'c”.b))
Modulus of elasticity ( Concrete )
n =Es / Ec
Cracking Moment
Delta Cracked

kEkkkkFkhkhkhdkdkdt DESTGN SUMMARY *dkdkkdhhdkxrdxdx

Ultimate load capacity has been met for all lecad cases,
Service lcad deflection is less than design ht./150 =

(Site specific)

2.36 in.

Page 1

5,000.00 psi.
60,000.00 psi.

feet
sqg ft.

psf.

= 1.29
= 0.86
= 39,71 pst.

= 0,17 D

= 0.00 %
inches

= B8.50 inches

= 0.00 feet

= 34,75 feet

= 0.85

= 6,25 feet

= 450.00 # / ft.
= 750.00 # / ft.
= (.00 lbs,.
= 0.00 lbs.

= 0,00 psf.
2.00 inches
7.00 inches
115,63 psft.
10,672.73 £ / ft,
18,172.73 4 / ft.
G.0G90

530.33 psi.
4,030,511 ksi.
7.20

134.11 in.-k
= 0.41 in.

2/3 * Sms.

1

1

i

Ir

{ Mau < Phi * Mn }.
for all cases.

Wall is tension controlled for all load cases, minimum stesl strain is 0.01402

Maximum axial styress { 132.67 psi. ) is less than
Fhi Mn is greater than M cracked for all cases.

=

06 * f'c =

300,00 psi.
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3 Humber 6 Bars
Results shown are for 21.00 inch wide section.

] I
! I
| I
i == f
I [
I f

CASE 1 @ Roof, U =1.4D ( M = P*e -- No P * Deflection. }
Service Load = 1.0D

Service Defl. = N.A., in. Mu = 7.88 in-k
Ultimate Defl,= N.A, in. Phi * Mn = 480,46 in-k

CASE 1 @ Mid-ht., U= 1.4D { M = .5*P*e + P * Deflection. )
Service Load = 1,0D

Service Defl., = 0.01 in. Mu = 5.02 in-k
Ultimate Defl.= 0.06 in, Phi * Mn = 529.73 in-k

CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or 8 or R} + 1.0L (M=P*e, No P*Delta)
Service Load = 1,00 + 1.0{Lr or S or R)

|} Service Defl. = N.A, in. Mu == 21.75 in-k

| Ultimate Defl.= N.A, in. Phi * Mn = 503,44 in-k

i e |

| CASE 2 @ Mid-ht, U= 1.2D + 1.6(Lr or 8 or R} + 1.0T, (M=,5*%P%*e + P*pDelta.}|

| Service Toad = 1.0D + 1.0(Lr or 5 or R} |

e e e e e |
Service Defl. = 0.02 in, Mu = 14.80 in-k
Ultimate Defl.= 0.17 in. Fhi * Mn = 545,39 in-k

CASE 3 U= 1.2D + 1.6 { Lr or S or R ) + 0.5W
Service load = 1.0D + 0.75L + 0.75*0,6W + 0.75{(Lr or 8 or R}

| Service Defl. = 0,22 in, My = 108.54 in-k

| Ultimate Defl.= 1.23 in. Phi * Mn = 545,39 in-k

! === !
| CASE 4 U =1.2D + 1.0 + 1.0L + 0.5 {(Lr or S or R} I
| Service lcad = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lr or 8 or R)

| e e e e e |
| Service Defl, = 0.22 in. Mu = 183.97 in-k

| Ultimate bDefl,= 2.11 in Phi * Mn = 528.57 in-k

| === !
| CASE 5 U = (1.2 + 0.2 Sds)D + 1,0E + 1.0L + 0.28

| |

Service load = (1.0 + 0.1 Sds)D + 0.75L + 0.525E + 0.75{Lr or S or R)

| Service Defl. = 1.34 in. Mu = 423,38 in-k

| Ultimate Defl .= 4.83 in Phi * Mn = 531.55 in-k

| =1

| CASE 6 U =1.2D + 1.0W

I Service load = 1.0D + 0.6%W

= |

|  Service Defl. = 0.28 in, Mu = 175.48 in-k

b Ultimate Defl.= 2,03 in. Phi * Mn = 520.%0 in-k

o= |

| CASE 7 U = (1,2 + 0.2 8ds)D + 1.0E

[ Service leoad = (1 + 0.14Sds)D + 0.7E |

s |

| Service Defl. = 1.90 in Mu = 416.96 in-k

| Ultimate Defl.= 4,78 in Phi * M = 528.48 in-k

' e !

| CASE 8 U = 0,9D + 1,0W

| Service locad = 0.6D + 0.6W |

| = !

| Service Defl. = 0.26 in. Mu = 165.48 in-k

| Uiltimate Defl.= 1.95 in. Phi * Mn = 507.60 in-k

| il === ===}

| CASE 9 U = (0.9 - 0.2 $ds)D + 1.0E

|  Service load = (0.6 - 0.14 5ds)D + 0.7E

| e e e e {
Service Defl. = 1.7% in, Mu = 370.22 in-k

| I
| Ultimate Defl.= 4.42 in, Phi * Mn = 499.96 in-k
I i
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#&F%% TILT UP WALL DESIGN *#****%

Tilt- wall design program,

{Considering P-Delta effects per Section 11.8 of ACI 318-14,)

{using loading criteria of ASCE 7-16 and IBC 2018}

Description: Dock Panel - 3'-6" Leg, 2x5'-0" Openings
*x&k% ALLOWABLE STRESSES AND DESIGN CRITERIA ****%*

f'c of concrete
Fy of steel
Basic wind speed
Zone of building (zcne 4=typ. wall,
wWind exposure category { B, C or D)

Lambda based on a mean rocf height
Net design wind pressure based on a calc. trib area
Kzt, Wwind topographic factor
Wind load { p = Lambda * Iw * P net 30 )

(p = 1.12 * 1,00 * 15.20)
Seismic risk category {ASCE 7-16 Table 1.5-1)
Seismic importance factor {ASCE 7-16 Table 1.5-2)
Is a geotechnical report available for this site?
Site soil class (from solls report}
Mapped spectral response for short periods, Ss
Fa ( Table 1613.2.3(1) of IBC 2018 )
Maximum spectral response acceleration at short pericds, Sms =
Design spectral response accelesration at shert periods, Sds =
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min)
Ev = 0,2 * Sds * Ip * D
Maximum allowed overstress
Wall thickness for weilght calculations
Wall thickness for design calculations
Parapet height, height of wall above roof.

zone S=cormer.

{Site specific)

Fa * Ss,

. Design height, distance between floor and roof.

Fixity coefficient

Tributary width for design loads

Uniform dead load on design section

Uniform live lecad on design section
Concentrated dead lcad on design section
Concentrated five lcad on design section
Additiconal wt. applied to wall. { ie. Stucco. )
Eccentricity, dist from center of wall to leoad
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

Steel ratio ( As / (b * d }))

Modulus of rupture (7.5 * (f'¢c,5))

Modulus of elasticity { Concrete )

n = Es / Ec

Cracking Moment

Delta Cracked

Ak Eh kA kb x kA A ob vk DESIGN SUM}{ARY EE RS EE LA EEE ]
Ultimate lcad capacity has been met for all load cases,
Service load deflection is less than design ht, /150 = 2.36 in,
Wall is tension controlled for all load cases,
Maximum axial stress { 132.67 psi. ) is less than .06 * f'c =
Phi Mn is greater than M cracked for all cases.

273 * Sms.

Version 1.0, latest revision 3-3-2021

Page 1

= 5,000.00 psi.
60,000.00 psi,
95 MPH

Vo vl

4
B
= 42,00 feet
= 369.22 sqg ft,
= 1.00

= 17.02 psf.
> 11

= 1.00

> Yes

> D

= 128.80 %

= 1.00

= 1,29

= 0.86

= 39,71 pst
= 0.17 D

= 0.00 %

= 9.25 inches
= §.50 inches
= (3,00 feet

= 34,75 feet
= 0.85

= 12.50 feet

= 450,00 # / ft.
= 750G.00 # / ft.

= (.00 1bs.

{ Mu < Phi * Mn ).
for all cases.
minimun steel strain is 0.01682
300.00 psi.

0.00 1bs.
= 0.00 psf.
2.00 inches
7.00 inches
115.63 pst.

i

i

= 0.0075
530.33 psi.
4,030.51 ksi.
7.20

268.21 in,-k
= 0,41 in.

21,345.46 % / ft,
36,345.46 # / rt.
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5 Number 6 Bars
Results shown are for 42,00 inch wide section.

I

I f
I |
! e !
}

I I

CASE 1 B Roof, U = 1.,4D { M = P*e —— No P * Deflection. )
Service Leoad = 1.0D

Service Defl.

| |
|  Ultimate Defl.

! s e !
I f
| H

I
=
]
PP
f R
-

5 E
=

*

=

5

(]
(=2

T
e (1
[SVEN |
o o
B B
&
=

CASE 1 @ Mid-ht., U = 1.4D { M = ,5*%P*e + P * Deflecticn. }
Service Load = 1.0D

Service Defl, = 0.01 in. Mu = 10,37 in-k

r |
f Ultimate Defl.= 0.07 in, Phi * Mn = 915.52 in-k

! === !
| |
| |

CASE 2 @ Roof, U = 1,2D + 1.6 (Lr or S or R} + 1.0L (M=P*e, No P*Delta)
Service Load = 1,0D + 1.0(Lr or $ or R)

|
|
|
1
1
1
i
i
|
1
1
1
I
1
1
1
1
1
|
1
|
!
I
t
I
t
{
|
|
1
1
1
|
1
1
1
i
1
1
1
I
|
1
I
1
1
1
1
1
1
I
b
b
I
[
I
I
|
|
|
|
|
1
i
i
i
I
I
1
1
|
1
1
!
I

Service Defl. = N.A, in. Mu = 43,50 in-k
Ultimate Defl.= N.A, in. Phi * Mn = 861.64 in-k

[
{
|
CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or S or R) + 1.0L {(M=.5*P*e + P*Delta.}|
Service Lead = 1.0D + 1.0(Lr or S or R)

Service Defl. = 6.02 in, Mu = 30.80 in-k
Ultimate Befl.= 0.19 in. Phi * Mn = $47.62 in-k

CASE 3 U=1.2D+ 1.6 { Zr or S or R} + 0.5%W
Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75{Lxr or 8§ or R)

Service Defi. = 0.22 in. Mu = 227.96 in-k
Ultimate Defl,= 1.42 in. Phi * Mn = 947.62 in-k

CASE 4 U= 1.2D + 1.0W + 1.0L + 0.5 (Lr or 3 or R}

|
|
I ===
|
| Service lcad = 1.0D + 0.754L + 0.75%0.6W + 0.75(Lr or § or R)

|
o
8]
o8]
fur
=
=
=
%)
1
o
-1
-~
i
=]
t
"

I 8Service Defl.

t Ultimate Defl.= in-k

I
o
=
w
p
=]
o
jw
e

e
=
5

I
W
pu
[
=
o

| CASE S5 U = (1.2 + 0.2 8ds)D + 1,0 + 1.0L + 0.28%
{ Service load = (1.0 + 0.1 Sds}D + 0.75L + 0.525E + 0.,75(Lr or § or R)

| Service Defl, = 1.53 in. My = 875.38 in-k

| Ultimate Defl,= 5.56 in Phi * Mn = 919.25 in-k

I — T o e

} CASE © U = 1.2D + 1.0W

| Service load = 1,0D + §.6W

| o e e e e e e e |

| Service befl. = 0.28 in. Mu = 360.70 in-k |

| Ultimate Defl.= 2.33 in, Phi * Mn = 897.42 in-k

! == mmme |

| CASE 7 U = (1.2 + 0,2 S8ds)b + 1.0E

! Service lcad = (I + 0.145ds)D + 0.7E

[ !

I Service Defl. = 2,18 in Mu = 860.71 in-k

Vo Ultimate Defl.= 5,50 in Phi * Mn = 912.96 in-k

| —==1

| CASE B U= 0,9D + 1.0W ]

| Service load = 0.6D + 0.8W |

[ e e e e e |

| Service Defl. = 0.26 in. Mu = 337.89 in-k

| Ultimate Defl,= 2.24 in. Phi * Mn = 870.16 in-k

| mmmmmsmmens |

| CASE 9 U = (0.2 - 0.2 8ds)D + 1.08 . ]

| Service load = (C.6 - 0.14 s8ds)D + 0.7E

| !
Service Defl., = 2.06 in. Mu = 752,98 in-k

| I
| Ultimate Defl.= 5.0 in. Phi * Mn = 854.51 in-k
! !
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*EEKE PILT UP WALL DESIGN ***%*

e

Tilt~ wall design program, Version 1.0, latest revision 3-3-2021
(Considering P-Delta effects per Section 11.8 of ACI 318-14,)
{using loading criteria of ASCE 7-16 and IBC 2018)

Description: Dock Wall Man Door -~ 2'-11" Leg, 3'-4" Opening Page 1
*x*&% ALLOWABLE STRESSES AND DESIGN CRITERIA *#%%%
f'c of concrete = 5,000.00 psi.
Fy cf steel = 60,000.00 psi.
Basic wind speed -—-> 95 MPH
Zene of building {zone 4=typ. wall, =zone S=corner, ——=> 4
Wind exposure category ( B, C or D ) - B
Lambda based on a mean roof height = 42.00 feet
Net design wind pressure based on a calc. trib area = 132.92 sq ft.
Kzt, Wind topographic factor = 1.00
Wind load { p = Lambda * Iw * P net 30 ) = 17.02 psf.
{(p = 1.12 * 1.00 * 15.20)

Seismic risk category (ASCE 7-16 Table 1.5-1} --=> II
Seismic importance factor (ASCE 7-16 Table 1.5-2) = 1.00
Is a geotechnical report available for this site? -——> Yes
Site soil class (from scils report} -—-> D
Mapped spectral response for short periods, Ss (Site specific) = 128.80 %
Fa { Table 1613.2.3(1l}) of IBC 2018 ) = 1.00
Maximum spectral response acceleration at short periods, Sms = Fa * Ss. = 1.2%9
Design spectral response acceleration at short periods, Sds = 2/3 * Sms. = (.86

) Seismic load, Fp = .4 * 3ds * Ip * Wp, 0.1 Wp (min) = 31.13 psf.
Ev=10.2 % 8ds * Ip * D = 0,17 D
Magimum allowed overstress = 0.00 %
Wall thickness for weight calculations = 7.25 inches
Wall thickness for design calculations = 6.50 inches

s Parapet height, height of wall above roof. = 3.75 feet

E Design height, distance between floor and roof. = 34.75 feet

: Fixity coefficient = 0.85
Tributary width for design loads = 4,50 feet
Uniform dead load on design section = 450.00 # / ft.
Uniform live lcad on design section = 750.00 # / ft.
Concentrated dead load on design section = 0.00 1bs,
Concentrated live load on design section = 0,00 lbs.
Additiconal wt. applied to wall. { ie. Stucco. ) = 0.00 pst.
Eccentricity, dist from center of wall to load = 7.88 inches
Depth to centroid of steel = 5,00 inches
Weight of wall = 20.63 psf,
Weight of wall on design section = 7,552.18 § / ft.
Total design load on design section = 12,952.18 # / ft.
Steel ratio (As / { b * d )} = 0.0083
Modulus ¢f rupture (7.5 * {£'c”.5}) = 530.33 psi.
Moduius of elasticity { Concrete ) ) = 4,030.51 ksi.
n = Es / Ec = 7.20
Cracking Moment = 119.50 in.-k
Delta Cracked = 0.53 in.

AxkExkrTxkTxkrihrk DESIGN SUM’_MARY EE R R

Ultimate lcad capacity has been met for all lecad cases, { Mu < Phi * Mn ).
Service load deflection is less than design ht,/150 = 2,36 in, feor all cases.
Wall is tension controlled for all load cases, minimum steel strain is 0.01623
Maximum axial stress { 81.21 psi. } is less than .06 * £'c = 300.00 psi.

Phi Mn is greater than M cracked for all cases.
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Description: Dock Wall Man Door - 2'-11" Leg, 3'-4" Opening

I !
| 3 Number & Bars

| Results shown are for 32,00 inch wide section,

I I
I !
f |

CASE 1 @ Roof, U= 1.4D [ M = P*e -- Mo P * Deflection. )}

Service Load = 1.0D
e |
I Service Defl. N.A. in. Mu 22.33 in-k
{ Ultimate Defl.— ¥.A. in. Phi * Mn = 342,96 in-k
] |
| CASE 1 @ Mid-ht., U= 1.4D {( M = .b*P*e + P * Deflection. )
| Service Load = 1.0D
| = e r
| Service Defl. = 0.04 in Mu = 15.91 in-k
| Ultimakte Defl.= 0,35 in Phi * Mn = 370.04 in-k
! i
| CASE 2 @ Roof, U= 1.2D + 1.6 {(Lr or 8 or R) + 1.0L (M=P*e, No P*Delta) |
| Service Load = 1.0D + 1.0{Lr or S or R)

[ e e e e e |
| Service Defl, = N.A, in, Mu = 61.66 in-k

| Ultimate Defl.= N.aA. in. Phi * Mn 355.79 in-k

| : ===
| CASE 2 @ Mid-ht, O = 1,2D + 1.6{Lr or S or R) + 1.0L {M=.5*P*e + P*Delta.]|
| Service Load = 1,0D + 1.0(Lr or S or R}
e AMiainindada et bt et |
i Service Defi. = 0.10 in. Mu 48.89 in-k

t  Ultimate Defl.= 1.07 in. Phi * Mn = 378.90 in-k

I |
{ CASE 3 U=1,2D + 1.6 { Lr or S or R ) + O0.5W i
| Service load = 1.0D + 0.75L + 0.75*C.6W + 0.75{Lr or 8 or R) ]
|----- i
|  Serwvice Defl. = 0.30 in. Mu = 128.39% in-k

| Ultimate Defl.= 2.81 in. Phi * Mn = 378.90 in-k

|== == |
| cASE 4 U =1.2D + 1.0 + 1,0L + 0.5 (Lr or S or R) |
| Service load = 1.0D + 0.75L + 0.75%0,6W + 0.75(Lr or 8 or R)

| = |
| Service Defl. 0.30 in Mu 164,91 in-k |
| Ultimate Defl.= 3.68 in Phi * Mn = 362.46 in-k

1 ==== ===
| CASE 5 U= (1.2 + 0.2 8ds)Db + 1,0E + 1,0L + 0.28

| Service icad = (1.0 + 0.1 8ds)b + 0.7%5L + 0.52BE + 0.75(Lr or 5 or R} |
R UG |
| Service Defl, = 1.40 in, bMu = 284.02 in-k

| Ultimate Defl.= 6.32 in, Phi * Mn = 371.07 in-k

| I
| CASE 6 U = 1.2D0 + 1.0W |
| Service load = 1.0D + 0.6W

| e e e !
| Service Defl, = 0.32 in, Mu = 148.13 in-k

| Ultimate Defl.= 3.34 in, Phi * Mn 365.16 in-k

| e e e e e e e e e e e e e S e S S S S e e e e e e e e e e e e s s e |
| CASE 7 U= (1.2 4+ 0.2 8ds)D + 1.0E i
| Service load = (1 + 0.148ds)D + 0.7E ]
e = s x
I Service Defl. = 1.89 in, Mu 274.69 in-k

I Ultimate Defl.= 6,13 in, Phi * Mn = 369,35 in-k

f i
[ CASE 8 U = 0.9D + 1.0W |
I Service load = 9.6D + 0.6W |
T |
| Sexvice Defl. = 0.30 in, Mu = 133,77 in-k

| Ultimate Defl.= 3.06 in. Phi * Mn = 357.82 in-k

1 f
| CRSE 9 U = (0.9 - 0,2 Sds}D + 1,0E I
{ Service load = (0.6 — 0.14 Sds)D + 0.7E

f = o e e !
i Service Defl, = 1.58 in Mu = 225.37 in—-k

i} Ultimate Defl.= 5.20 in Phi * Mn = 353.60 in-k

! |
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¥kx&% TILT UP WALL DESIGN ***
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Tilt- wall design program, Version 1.0, latest rewvision 3-3-2021
(Considering P-Delta effects per Section 11.8 of ACI 318-14,
(using loading criteria of ASCE 7-16 and IBC 2018)

Description: Dock Wall Man Door - 6'-3" Leg, 3'-4" Opening

*¥*%% ALLOWABLE STRESSES AND DESIGN CRITERIA **#%#%%

f'c of concrete
Fy of steel
Basic wind speed
Zone of building (zone 4=typ. wall, zone 5=corner,
Wind exposure category ( B, C or D)

Lambda based on a mean roof height
Net design wind pressure based on a calc. trib area
Kzt, Wind topographic factor
Wind lcad ( p = Lambda * Iw * P net 30 )

(p = 1,12 * 1,00 * 15.20}
Seismic risk category (ASCE 7-16 Table 1.5-1)
Seismic importance factor (ASCE 7-16 Table 1.5-2}
Is a geotechnical report available for this site?
Site soil class {(from soils report)
Mapped spectral response for short periods, Ss (Site spe
Fa { Table 1613.2.3(1}) of IBC 2018 )
Maximum spectral response acceleration at short periods,
Design spectral response acceleration at short periods,
Seismic lcad, Fp = .4 * Sds * Ip * Wp, 0.1 Wp (min)
Ev =0.2 * 3ds * Ip * D
Maximum allowed overstress
Wall thickness for weight caicuilations
Wall thickness for design calculations
Parapet height, height of wall above roof.
Design height, distance between ficor and roof.
Fixity coefficient
Tributary width for design loads
Uniform dead load on design section
Uniform live locad on design sectieon
Concentrated dead load on design section
Concentrated live load on design secticn
Additional wt. applied to wall. { ie. Stucco. )
Fcecentricity, dist from center of wall to load
Depth to centroid of steel
Weight of wall
Weight of wall on design section
Total design load on design section
Steel ratio ( As / (b * d })
Modulus of rupture (7.5 * (£'c™.5))
Mcodulus of elasticity ( Concrete }
n = ks / Ec
Cracking Moment
Delta Cracked

Ea o e e e DESIGN SUMMARY ER SR R

Ultimate load capacity has been met for all load cases,
Service load deflection is less than design ht./i50 = 2,

Phi Mn is greater than M cracked for all cases.

cific)

Sms = Fa * Ss.
sds = 2/3 * Sms,

}

|
Vov vl

Page 1

5,000.00 psi.
$0, 000.00 psi.
95 MPH

4
B

42.00 feet

= 236.30 sq ft.
= 1,00

>

-
-2

17.02 psft.

II
1.00
Yes

D
128.80

e

=1.00

1.29

= 0,86
= 31,13 pst.
= 0,17 D

= Q.
= 0.

It

0.00 %

7.25 inches
$.50 inches
3.7% feet
34.75 feet
C.85

§.00 feet
450.00 # / ft.
T50.00 ¥ / ft.
00 1bs.

00 1bs.

0.00 pst.

7.88 inches
5.00 inches
50.63 psf.

13,426.09 # / ft.
23,026.09 ¥ / ft,

0.0070

= 530.33 psi.

I

1

{ Mu < Phi * Mn ).

36 in, for all cases.
Wall is tension controlled for all lcad cases, minimum steel strain is 0.01984
Maximum axial stress ( 61,60 psi. ) is less than .06 * f'c = 300.00 psi.

4,030.51 ksi.
7.20

280.08 in.-X%
G.5%3 in,
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3'-4" Opening
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& Number

& Bars

CASE 1 @ Roof, U= 1.4D { M = P*e¢ -- No P * Deflection. )

Service Load = 1.0D

I
i
| Results shown are for 75.00 inch wide section.,
|
|
}

| Service Defl. = N.A. in. M = 39.69 in-k

| Ultimate Defl.= N.A. in Phi * Mn = 69C.64 in-k

| e e e e e e !

| CASE 1 @ Mid-ht., U= 1.4 { M = ,E*P*e + P * Deflection t

{ Service Load = 1.0D f

e !

| Service Defl. 0.03 in Mu = 26.68 in-k

| Ultimate Defl.= 9,29 in Phi * Mn = 739.83 in-k

I !

} CASE 2 ® Reof, U = 1.2D + 1.6 (Lr or S or R} + 1.0L {M=P*e, No P*Delta) |

| Service Load = 1.0D + 1.0{Lr or $ or R)

[ = e e |
Service Defl. = HN.2&, in Mu = 109.62 in~k
Ultimate Defl,= N.A., in Phi * Mn 713.93 in-k

I
I
[
| CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or § or R) + 1.
!

Service Load = 1.0D + 1.0(Lr or 8 or R}

| Service Defl, = 0.07 in, Mu 80.27 in-k

| Ultimate Defl.= 0.85 in. Phi * Mn = 755,95 in-k

| s==mm e m———— ===

] CASE 3 U=1.2D+ 1.6 { Lr or S or R} + 0.5W

|  Service load = 1.0D + 0.75L + 0.75*C.6W + 0.75(Lr or $ or R)

| = e |

| Service Defl. = 0.22 in. Mu = 210,80 in-k

| Ultimate Defl.= 2.23 in. Phi * Mn 755.95 in-k

| === e i

| CASE 4 U=1.2D+ 1.0 + 1.0L + 0.5 (Lr or S or R}

[ Service lcad = 1.0D + 0,75L + 0,75*0.60W + 0.75{(Lxr or S or R}

fm o e e e e e e e e e e e e |
Service Defl, = 0.22 in Mu 276.81 in-k

2.98 in Phi * Mn = 738,78 in-k

CASE 5 U = (1.2 + 0.2 8ds)D + 1.0E + 1.0L + 0.28

i
] Ultimate Defl.=
|
i
|

Service load

(1.0 + 0.1 3ds)D + 0.75L + 0.525E + 0.75{(Lr

| Service befl. = 0.68 in, Mu = 475.11 in-k
| Ultimate Defl.= 5.10 in, Phi * Mn = 741.70 in-k
! S e !
| CASE 6 U = 1.2D + 1.0W
| Service load = 1.0D + C.6W
f e [
|  Service Defl. = 0.24 in. Mu = 250,75 in-k
|  Ultimate Defl.= 2.72 in, Phi * Mn 7306.85 in-k
| === o
| CASE 7 U = (1.2 + 0.2 8ds)D + 1.0E |
| Service locad = {1 + 0.14Sds)D + 0.7E
| mmmm e e e |
! Service Defl. = 1.13 in Mu = 461.20 in-k
I Ultimate Defl.= 4,96 in Phi * Mn = 738.58 in-k
[ |
i CASE 8 U = 0.%D + 1.0W |
! Service load = 0.6D + 0.6W |
[ e e e |
|  Service Defl, = 0.22 in Mu = 229,74 in-k
{ Ultimate Dafl,= 2.53 in Phi * Mn 717.60 in-k
| = |
| CASE 2 U = (0.9 - 0.2 Sds)D + 1.0E
| Service load = (0.6 - 0.14 sSds)D + 0,7E
[ e e e e e e e e e |
Service Defl. = 0.93 in M = 389,89 in-%k
4,33 in Phi * Mn = 709.95 in-k i
|

|
| Ultimate Defl,=
|
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*k&%% TILT UP WALL DESIGN **x+*

Tilt- wall design program, Version 1.0,

Freeman Logistics &

latest revision 3-3-2021

(Censidering P-Delta effects per Section 11.8 of ACI 318-14,}

{using locading criteria of ASCE 7-16 and IBC 2018)

Descriptien: Drive in Door - 5' Leg, 12' COpening
*x**% ALLOWABLE STRESSES AND DESIGN CRITERIA *w##%x%

f'c of concrete
Fy of steel
Basic wind speed
Zone of building {zone 4=typ. wall,
Wind exposure category ( B, C or D )

Lambda based on a mean rocf height
Net design wind pressure based on a calc. trib area
Kzt, Wind topographic factor
Wind load ( p = Lambda * Tw * P net 30 )

(p = 1.12 * 1,00 * 15.20)
Seismic risk category (ASCE 7-16¢ Table 1.5-1)
Seismic importance factor {ASCE 7-16 Table 1.5-2)
Is a geotechnical report available for this site?
Site scil class (from soils report}
Mapped spectral response for short periods, Ss
Fa { Table 1613.2.3{(1) of IBC 2018 )
Mazimum spectral response acceleration at short periods, Sms = Fa * Ss.

zone b=corner.

{Site specific)

Design spectral response acceleration at short periods, 8ds = 2/3 * Sms.

Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min)
Ev = 0.2 * 8ds * Ip * D

Maximum allowed overstress

Wall thickness for weight calculations

Wall thickness for design calculations

Parapet height, height of wall above roof.
Design height, distance between floor and roof,
Fixity ccefficient

Tributary width for design loads

Uniform dead load on design section

Uniform live load on design section
Concentrated dead load on design section
Concentrated live load on design section
Raditional wt. applied to wall. ( ie., Stucco. !
Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Tctal design load on design section

Steel ratio ((As / (b * d )3

Modulus of rupture (7.5 * {f'¢”*.5))

Modulus of elasticity ( Concrete )

n = Es / Ec

Cracking Moment

Delta Cracked

EE S LRSS ST DESIGN SUM_NIARY EE R EE L L .
Ultimate load capacity has been met for all load cases,

Page 1

5,000.00 psi.
60,000.00 psi.
5 MPH

9
4
B

t
VoV vl

= 42,00 feet
= 345.95 sq ft.
= 1.00

= 17.02 psf.

-» I1
= 1.00
~> Yes
-> D

= 7.25% inches
= 6,50 inches
= 1,50 feet
37.00 feet
= 0,85
= 11.00 feet
= 450.00 # / ft.
= 750,00 # / ft.
0.00 1bs.
0.00 1ibs.
= 0.00 psf.
7.88 inches
5.00 inches
20,63 psf.
17,171.17 & / ft.
30,371.17 % / ft.
0.0176
530.33 psi.
4,030.51 ksi.
7.20
224.06 in.-k
0.60 in.

I

il

fn

{ Mu < Phi * Mn },

Service load deflection is less than design ht./150 = 2.52 in. for all cases.
Wall i1s tension controlled for all load cases, minimum steel strain is 0.00649

Maximum axial stress { 101.91 psi, ) is less than
Phi Mn is greater than M c¢racked for all cases.

.06 * f'c = 300.00 psi.
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Description: Drive in Door -~ 5' Leg, 12' Opening Page 2

| s=mmmm——— T T E e e e e !
12 Number 6 Bars
Results shewn are for 60.00 inch wide section,

[ E
i }
| =mm==mem=ss=mema=a==- a
i |
| !

CASE 1 @ Roof, U = 1.4D { M = P*e -~ No P * Deflection. )}
Service Load = 1.0D

Service Defl. = N,A. in. M1z = 54.57 in-k

|

| Ultimate Defl,=

I =TT
|

I

]
=
g
-
=
o
[=d
.

*

L}
=
-
I
o
[¥3]
o
W
o
=

|
'

|
|
I
CASE 1 @ Mid-ht., U= 1.4D { M = ,5*P*e + P * peflection. )
Service Load = 1.,0D }

Service Defl, = 0.06 in. My = 37.57 in—k
Ultimate Defl.= 0.33 in, Phi * Mn = 1,315.85 in-k

CASE 2 8@ Roof, G = 1.2D + 1.6 (Lr or $ or R} + 1.0L {M=P*e, No P*Deita)
Service Twad = 1,0D + 1.0(Lr or 8 or R)

Service Defl. = M.A, in, Mu = 150.73 in-k
Ultimate Defl.= N.A., in. Phi * Mn = 1,2%0.29 in-k

CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or 8 or R} + 1.0 (M=.5*P*e + P*Delta.)
Service Load = 1.0D0 + 1.0{(Lr or S5 cr R}

Service Defl. = 0.15 in. Mu = 115.65 in-k |
Uitimate Defl.= 1.01 in. Phi * Mn = 1,334.68 in-k |
CASE 3 U= 1.2D + 1.6 { Lr or 3 or R ) + 0.5W

Service lecad = 1.0D + G.75L + §,75%0.6W + 0.7%{Lr or 3 or R)

| Service Defl. = 0.67 in. Mu = 328.82 in-k

| Ultimate Defl.= 2.89 in. Phi * Mn = 1,334.68 in-k

| S ==

| CBSE 4 U = 1.2D + 1.0W + 1.0L + 0.5 {(Lr or § or R}

| Service load = 1.0D + 0.75L + 0.75*%0.6W + 0.75(Lr or S or R} |

e e e it |
Service Defl. = 0.67 in. Ma = 435.55 in-k |
Ultimate Defl.= 3.85 in. Phi * Mn = 1,315.21 in-k

CASE 5 U= (1.2 + 0.2 Sds)D + 1.0E + 1.0L + 0.28
Service leoad = (1.0 + 0.1 Sds)D + 0.75L + 0.525E + 0.75(Lr or S or R) |

CASE 9 U = {0.9 - 0.2 &ds)D + 1,0E
Service load = (0.6 - 0.14 Sds)D + 0.7

| Service Defl., = 1.97 in Mu 754.22 in-k
| Ultimate Defl .= 6.67 in Phi * Mn = 1,318.06 in-k H
| }
| CASE 6 U = 1.2D + 1.0W 1
| Service lcad = 1.0D + 0.6W
| e o e e |
| Service Defl. = 0.79 in. Mu = 394,12 in-k
| Ultimate Defl.= 3.50 in. Phi * Mn =.1,306.32 in-k |
| S |
| CASE 7 U= (1.2 + 0.2 5ds}D + 1.0E |
| Service lead = (1 + 0.148ds)D + 0.7E |
[ e e e |
| Service Defl. = 2.45 in, Mu = 730,84 in-k |
| Ultimate Defi.= 6,47 in, Phi * Mn = 1,314.51 in-k
|= ===
| CASE 8 U = 0,90 + 1,0 [
| Service load = 0.6D + 0.6W
b e e t
Service Defl. = 0.67 in, Mu = 359.28 in-k
Ultimate Defl,= 3.21 in. Phi * Mn = 1,291.96 in-k
|
|
|

| Service Defl. = 2.12 in. Mu = 610,41 in-k
| Ultimate Defl.= 5.48 in. Phi * Mn = 1,283,711 in-k
!
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#&x%% TILT UP WALL DESIGN ***#%x

Tilt— wall design program, Version 1.0, latest revision 3-3-2021
(Considering P-Delta effects per Section 11.8 of ACI 318-14,)

{using loading criteria of ASCE 7-16 and IBC 2018)

Description: Typical Man door Panel - 2' Leg, 3'-4" Opening
*x%k%% ATLLOWABLE STRESSES AND DESIGN CRITERIA **%¥x

f'c of concrete

Fy of steel

Basic wind speed

Zone of building (zone 4=typ. wall,

Wind exposure category ( B, C or D )
Lambda based on a mean roof height

Het design wind pressure based on a calc,

Kzt, Wind topographic factor

Wind load { p = Lambda * Iw * P net 30 )
fp = 1.12 * 1,00 * 15.20)

Seismic risk category {ASCE 7-16 Table 1.5-1)

Seismic importance factor (ASCE 7-16 Table 1.5-2)

Is a geotechnical report available for this site?

Site soil class (from soils report)

Mapped spectral response for short periods, Ss

Fa ( Table 1613.2.3(1) of IBC 2018 )}

Maximum spectral response acceleration at short pericds, Sms =

Design spectral response acceleration at short periods, Sds =

Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min)

Ev = 0,2 * 8ds * Ip * D

Maximum allowed overstress

Wall thickness for weight calculations

Wall thickness for design calculations

Parapet height, height of wall abowve roof.

Design height, distance between floor and roof.

Fixity coefficient

Tributary width for design loads

Uniform dead load on design section

Uniform live lcad on design section

Concentrated dead lcad on design section

Concentrated 1ive load on design section

Additional wt. appiied o wall. { ie. Stucco. |

Eccentricity, dist from center of wall to load

Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design load on design section

Steel ratio { As / { b * d }}

Modulus of rupture (7.5 * {(f'c”™.5))

Modulus of elasticity ( Concrete )

n=Es / Ec

Cracking Moment

Delta Cracked

zone S=corner.

trib area

{Site specific)

Fa * Ss.

Akkkhth ki kit dd DESIGN SUMMARY EE S o e

Ultimate lcad capaclity has been met for all load cases,
Service load deflection is less than design ht, /150 = 2,62 in,

2/3 * SBms.

H

{ Mu < Phi * Mn ).
for all cases.

1
Vv vl

Freeman Logistics A

Page 1

5,000.00 psi.
60,000.0C psi.
S5 MPH

4
B

= 42.00 feet

120.10 sg ft.

= 1.00

>

>
>

17.02 pst.

I1

1.066

Yes

D

128.80 %

= 1.00

i

It

1

G.00
0.00 1ibs.

1.29

0.86

31.13 pst.
0.17 D

0.00 %

7.25 inches
6,50 inches
G.00 feet
38.50 feet
0.85

3.67 feet
450.00 # / ft.
750.00 ¥ / f£t.
lbs.

0.00 pst.

2.00 inches

5.00 inches
90.63 psf.
5,442.07 # / ft.
9,846.07 # / ft.
0.0147

530.33 psi,
4,030.51 ksi.
7.20

89.63 in.-k
0.65 in.

Wall is tension controlled for all load cases, minimum steel strain is 0.00841

Maximum axial stress ( 82,80 psi, ) is less than .06 * f'c =
Phi Mn is greater than M cracked for all cases.

300.00 psi.
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Description:
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SHUTLER CONSULTING ENGINEERS, INC.
Structural Engineers
12503 Bel-Red Road, Suite 100

Bellevue, Washington 98005
{425) 450-4075S

Typical Man door Panel - 2% Leg,

Job Name
Job HNo.
Engr:
bate: :
Sheet No.,:

3*-4" Opening

AH

Freeman Logistics A
21-40

9-23-2021

4 Number

6 Bars

Results shown are for 24.00 inch wide section,.

CASE 1 B Roof, U= 1,40 { M = P*e -— No P * Deflection. ) 1
Service Load = 1.0D
____________________________________________________________________________ I
Service Defl., = N.A. in. Mu = 4.62 in-k
Ultimate Defl.= N.A. in. Phi * Mn = 431.36 in-k
=== |
CASE 1 @ Mid-ht., U = 1.4D ( M = ,5*P*e + P * Deflection, )}
Service Load = 1.0D
____________________________________________________________________________ E
Service Defl. = 0.01 in, Mu 3.13 in-Xk
Ultimate Defl.= 0.08 in. Phi * Mn = 448.85 in-k
““““““““ == |
CASE 2 B Roof, U= 1,2 + 1,6 {Lr or 8 or R} + 1.0L (M=P*e, Mo P*Delta) |
Service Load = 1.0D + 1.0(Lr or S or R}
____________________________________________________________________________ ,
Service Defl, = N.A. in. M 12,77 in-k
Ultimate Defl.= N.A. in, Phi * Mn 440.74 in-k
e |
CASE 2 8 Mid-ht, U = 1.,2D + 1.6{Lr or 3 or R) + 1.0L (M=.5*P*e + P*Delta.)]
Service Load = 1,00 + 1.0{Lr or S or R) i
____________________________________________________________________________ ]
Service Defl, = 0.03 in. Mu $.62 in-k
Uitimate Defl.= 0.25 in. Phi * Mn = 455,65 in-k
S S s sssS TS s ssmEmmn S = I
CASE 3 U =1.2D + 1.6 ( Lr or S or R} + 0.5W ]
Service load = 1,0D + 0.75% + 0.75%0.6W + 0.75(Lr or § or R)
____________________________________________________________________________ I
Service Defl, = 0.38 in. Mz 85.25 in-k
Ultimate Defl.= 2,22 in, Phi * Mn 455,65 in-k
== e !
CASE 4 U = 1.2D + 1.0W + 1.0L + 0.5 (Lr or § or R) |
Service load = 1.0D + 0.75L + 0.75*%0.6W + 0.75{Lr or S or R} i
____________________________________________________________________________ 1
Service Defl. = 0.38 in Mu . = 140.16 in-Xk
Ultimate Defl.= 3.69 in Phi * Mn = 448,76 in-k
mmmmmmmmmmmmmmm |
CASE 5 U = {1.2 + 0.2 8ds)D + 1.0 + 1.0L + 0.25 |
Service leoad = (1.0 + 0.1 8ds)D + 0.75L + 0.525E + 0.75(Lr or S or R} |
____________________________________________________________________________ I
Service Defl. = 1.64 in Mu = 255,20 in-k
Ultimate Defl.= 6.71 in Phi * Mn 149,65 in-k
“““““““ |
CASE 6 U = 1,20 + 1.0W |
Service load = 1.0D + (,6W |
____________________________________________________________________________ f
Service Defl, = 0.57 in Mu 131.97 in-k {
Ultimate Defl.= 3.49 in Phi * Mn = 445,61 in-k
=== T L e e T T T T T T T T T Printeier J
CASE 7 U= (1.2 + 0.2 8ds)D + 1.0B
Service load = (1 + 0.148ds)D + 0.7E
____________________________________________________________________________ |
Service Defl, = 2.35 in Mu = 249.68 in~k
Ultimate Defl,= 6.57 in Phi * Mn = 448,39 in-k
“““““““““ I
CASE 8 U = 0.9D + 1.0W
Service load = 0.6D + 0.6W |
____________________________________________________________________________ |
Service Defl, = 0.51 in Mu 122.67 in-k
Ultimate Defl.= 3.26 in Phi * Mn = 440.73 in-k
~~~~~ !
CASE 9 U = {0.2 - 0.2 Sds)D + 1.0E
Service lead = (0,6 - 0,14 3ds)D + 0.7&
____________________________________________________________________________ [
Service Defl, = 2.11 in Mu = 214,26 in-k i
Uiltimate Defl.= 5,72 in Phi * Mn = 437.93 in-k
|
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*¥*%%% TILT UP WALL DESIGN **%%%

Tilt— wall design program, Version 1.0,

Freeman Logistics A

latest revision 3-3-2021

{Considering P-Delta effects per Section 11.8 of ACI 318-14,)

{using lcading criteria of ASCE 7-16 and IBC 2018}

Description: Clere-Story Window - 8' Leg, 8' Opening
***x** ALLOWABLE STRESSES AND DESIGN CRITERIA *#%®*x

f'c of concrete

Fy of steel

Basic wind speed

Zone of building {(zone 4=typ. wall,

Wind exposure category ( B, C or D}
Lambda Pased on a mean roof height

Net design wind pressure based on a calec. trib area

Kzt, Wind topographic factor

Wind lcad { p = Lambda * Ty * P net 30 }
(p = 1.12 * 1.00 * 15.20)

Seismic risk category (ASCE 7-16¢ Table 1.5-1)

Seismic importance factor {ASCE 7-16 Table 1.5-2)

Is a geotechnical report available for this site?

Site soil class (from soils report)

Mapped spectral response for short periods, Ss (Site specific)

Fa { Table 1613.2.3(1) of IBC 2018 )

Maximum spectral response acceleration at short periods, Sms = Fa * $s.

zone 5S=corner,

Design spectral response acceleration at short periods, 8ds = 2/3 * Sms.

Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min)
Ev =10.2 % 8ds * Ip * D

Maximum allowed overstress

Wall thickness for weight calculations

Wall thickness for design calculations

bParapet height, height of wall above rcof,
Design height, distance between floor and roof.
rixity coefficient

Tributary width for design loads

Uniform dead load on design section

Uniform live load on design section
Concentrated dead load on design section
Concentrated live load on design section
Additional wt. applied to wall. ( ie. Stucco. )
Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design section

Total design icad on design section

Steel ratio { As / { b * d )}

Modulus of rupture (7.5 * (f'c™.5))

Moduius of elasticity ( Concrete )

n = Es / Ec

Cracking Moment

Delta Cracked

FrREXIF XA A KR hkA* DEGTEGN SUMMARY **%xdxxtdxttrdd s

Ultimate lecad capacity has been met for all load cases,
Service load deflection is less than design ht./150 = 2.62 in.

Page 1

5,000.00 psi.
60,000.00 psi.
95 MPH

o=

= 42.00 feet
= 392.70 sq ft.
= 1.00

= 17.02 psf.

-> IT
= 1.00
~> Yes

= 31.13 psf.

= 0.17 D

= 0,00 %

= 7.25 inches

= §,50 inches

= (,00 feet

= 38.50 feet

= (.85

= 12,00 feet

= 450.00 & / ft.
= 750.00 # / ft.
= (.00 1lbs.

0.00 lbs.
= 0.00 psf,
2.00 inches
5.00 inches
90.63 psf.
17,794.22 % / ft.
32,194.22 ¥ / ft,
0.0083

530.33 psi.
= 4,030.51 ksi,.
7.20

358,50 in.-k
= 0.65 in.

i

n

{ Mu < Phi * Mn ),
for ail cases.

Wall 1s tension controlled for all load cases, minimum steel strain is 0.01663

Maximum axial stress { 67.68 psi. ) is less than
Phi Mn is greater than M cracked for all cases.

.08 * f'¢ = 300.00 psi.
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Description: Clere-Story Window - 8' Leg, 8' Cpening Page 2
| _________________
| 9 Number 6 Bars

Results shown are for 96.00 inch wide section,

CASE 1 @ Roof, U =1.4D ( M = P*e¢ — No P * Deflection. }
Service Load = 1.0D
T e e |
Service Defl. = N.A. in. MU = 15.12 in-k
Ultimate Defi,= N.A. in. Phi * Mn = 1,026.45 in-k
===
CASE 1 @ Mid-ht., U = 1.4D { M = ,5*P*e + P * Deflection. )
Service Load = 1,0D H
e e e e e |
Service Defl. = 0.01 in Mu = 10.80 in-k
Ultimate Defl.= 0,10 in Phi * Mn = 1,090.36 in-k |
S ==|
CASE 2 @ Roof, U= 1.2D + 1.6 {Lr or S or R} + 1,0L (M=P*e, No P*Delta} |
Sexvice Load = 1.0D + :1.0(Lr or S or R}
e e e e |
| Service Defl. = N.A, in, Mu = 41,76 in-k
| Ultimate Defl.= N.A. in. Phi * Mn = 1,060.69 in-k §
| o= e |
| CASE 2 @ Mid~ht, U= 1.2D + 1.6(Lr or S or R} + 1.0L {M=.5*P*e + P*Delta.}|
| Service Load = 1.0D + 1.0(Lr er S or R}
T U I — !
i Service Defl, = 0.03 in. Mu = 33.85 in-k
! Ultimate Defl.= 0.31 in. Phi * Mn = 1,115.25 in-k
! |
| CASE 3 U= 1.2D+ 1.6 { Lr or S or R ) + 0.5W
| Sexvice load = 1.0D + 90,75L + 0.,75*0.6W + 0.75{Lr or S or R}
| [
Service Defl., = 0.31 in. Mu 299,87 in-k H
Ultimate Defl. = 2.73 in, Phi * Mn = 1,115.25 in-k I
| ==mmmmm—=s Smmm—
CASE 4 U= 1.2D + 1,0W + 1.0L + 0.5 {Lr or S or R) |
Service leoad = 1.0D + 0.75L + 0.75%0.6W + 0.75{(Lr or S or R} |
J e e e e e e |
Service Defl. = 0.31 in Mu = 483.49% in-k
Jltimate Pefl.= 4.47 in Phi * Mn = 1,090.01 in-k

CASE 5 U =
Service load =

(1.2 + 0.2 3ds)D + 1.0E + 1.0L + 0.28
(1.0 + 0.1 8ds}D + 0.75L + 0,525E + 0.75(L

Service Defl. = 1.57 in Mu = 882.41 in-k
Ultimate Defl.= 8.14 in Phi * Mn = 1,083,28 in-k !
mmmmmmmmmmmm —— :
CASE 6 U = 1.2D + 1.0W |
Service load = 1.0D + 0.6W i
| e e e e |
Service Defl, = .38 in Mu = 451.78 in-k
Ultimate Defl.= 4,21 in Phi * Mn = 1,078.50 in-k
[ ——————— = |
CASE 7 U = (1.2 + 0.2 Sds}D + 1.0®B
Service load = (1 + 0.148ds)D + 0.7E |
____________________________________________________________________________ |
Service Defl, = 2,50 in Mu = 860.46 in-k
Ultimate Defl.= 7.87 in Phi * Mn = 1,088.69 in-k
=== s e e e e e s s ——— ===
CASE 8 U = 0,9D + 1.0W
Service load = 0.6D + 0.6W
[ e e e |
Service Defl, = 0.37 in Mu = 414,66 in-k
Ultimate Defl.= 3.92 in Phi * Mn = 1,060.68 in-k
| ======memme ===
CASE- 9 U = (0.9 - 0.2 s8ds)}D + 1.0E
Service load = [0.6 - 0.14 5ds)D + 0.7E
e |
Service Defi. = 2.20 in Mu = 719.49 in-k
Ultimate Defl.= 6.84 in Phi * Mn = 1,050.46 in-k
|
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***xx TILT UP WALL DESIGN ****%

Freeman Logistics A

Tilt- wall design program, Version 1,0, latest revision 3-3-2021
{Considering P-Delta effects per Section 11.8 of ACI 318-14,)

{(using loading criteria of ASCE 7-16 and IBC 2018}

bescription: Main Entry Panel - 5*' Leg, 15' Opening

**%%% ALLOWABLE STRESSES AND DESIGN CRITERIA *¥*%x
f'c of concrete
Fy of steel
Basic wind speed
Zone of building (zone 4=typ. wall,
Wind exposure category ( B, C or D )
Lambda based on a mean roof height
Met design wind pressure based on a calc. trib area
Kzt, Wind topographic Ffactor
Wind lcad ( p = Lambda * Iw * P net 30 }
(p=1.12 * 1.00 * 15,20)
Seismic risk category {ASCE 7-1¢ Table 1.5-1)
Seismic impertance factor {ASCE 7-16 Table 1.5-2)
Is a geotechnical report available for this site?
Site soll class (from soils report)
Mapped spectral response for short pericds,
Fa { Table 1613.2.3(1}) of IBC 2018 )
Maximum spectral response acceleration at short periods, Sms — Fa * Ss.
Design spectral response acceleration at short periods, 3ds =
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp {(min)
Ev = 0.2 * 8ds * Ip * D
Maximum allowed overstress
Wall thickness for weight calculations
Wall thickness for design calculations
Parapet height, height of wall above roof,
Design height, distance between flcor and roof.
Fixity ceefficient
Tributary width for design loads
Uniform dead load on design section
Uniform live load on design secticn
Concentrated dead lead on design section
Concentrated live load on design section
Additional wt. applied to wall. { ie. Stucco. )
Eccentricity, dist from center of wall to load
Depthk to centroid of stesl
Weight of wall
Welght of wall on design secticn
Total design leoad on design section
Steel ratio (Aas / (b * d })
Modulus of rupture (7.5 * {(f£'c”.5})
Modulus of elasticity { Concrete )}
n = Es / Ec
Cracking Moment
Delta Cracked

zone S5=corner,

$s (Site specific)

ki kkdhrrr At X DESIGN SUWARY EE RS RS R SR A

Ultimate load capacity has been met for all load cases,
Service load deflection is less than design ht./150 = 2,62 in,

2/3 * sms,

( Ma < Phi * Mn }.
for all cases.

EVARVIRVANT

Page 1

= 5,000.00 psi.
60,000.00 psi.
95 MPH
4
B
= 42,00 feet
= 409.06 sq ft.
= 1.00
= 17.02 pst.

> I

= 1.00

> Yes

> D

= 128.80 %

= 0,86
39,71 pst.
=0.17 D
=0.00 %
= 9.25 inches
= 8,50 inches
= 2,50 feet
= 38.50 feet
= 0.85
= 12.50 feet
= 450,00 % / ft,
= 750.00 # / ft.
0.00 1bs.
0.00 1bs.
= (.00 ps¢E.
7.88 inches
= 7.00 inches
= 115.63 psf.
= 27,262.21 % / ft.
42,262 .21 # / ft.
0.0073
53C.33 psi.
= 4,030,51 ksi.
= 7.20
= 383.16 in.-k
= 0.50 in,

I

It

1

Wall is tension controlled for ail load cases, minimum steel strain is 0.01789

Maximum axial stress { 106.79 psi. } is less than
Phi Mn is greater than M cracked for all cases.

.06 * f'c = 300.00 psi.
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7 Number 6 Bars

I

I

| Results shown are for 60.00 inch wide section.
|

|

!

CASE 1 @ Roof, U= 1.4D ( M = P*« —— No P * Deflection. }

Service Lead = 1.0D
e !
I Service Defl. = N.A. in. Mu = 62.02 in-k
| Ultimate Defl.= MN.A. in. Phi * Mn =1,130.94 in-k
I . =1
] CASE 1 @ Mid-ht., U= 1.4D { M = .5*P*e + P * Deflection. ) |
| Service Load = 1,GD |
| e e e e |
| Service Defl. = 0.03 in Mu = 41.86 in-k
| Ultimate Defl.= 0.24 in Phi * Mn = 1,260.47 in-k
f === = [
{ CASE 2 @ Roof, U= 1.2D + 1.6 (Lr or S or R} + 1.0L (M=P*e, No P*Delta) i
| Bervice Load = 1.0p + 1.0{(ILr or S8 or R}
T |
| Service Defl., = N.A, in, Mu = 171.28 in-k
|  Ultimate Defl.= N.A. in. Phi * Mn = 1,178.25% in-k
! =
| CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or S or R) + 1.0L (M=.5%p*s + P*Delta.)|
| Service Lead = 1.0D + 1.0{Lr or S or R) !
[ e e e e H
b Service Defi. = 0.08 in. My = 122,55 in-k
I Ultimate Defl,= 0.68 in, Phi * Mn = 1,288.80 in-k
f
| CASE 3 U= 1.2D+ 1.6 { Lr or S or R} + 0.5W |
| Service load = 1.0D + 0,75L + 0.75%C.6W + 0.75{Lr or § or R}

[ e e e |
| Service Defl. = 0.28 in. Mu = 367.14 in-k

| Ultimate Defl.= 2.03 in. Fhi * Mn = 1,288.80 in-k

R — |
| CASE 4 U= 21.2D 4+ 1.0W + 31,0L + 0.5 (Lr or 8 or R) i
| Service locad = 1.0D + 0,75L + 0.75*%0.6W + 0.75(Lr or S or R)

o e e |

Service Defl. = 0.28 in Mu = 515.55 in-k

Ultimate Defl,.= 2.92 in Phi * Mn = 1,254,100 in-k

CASE 5 0 =
Service load =

(1.2 + 0.2 8ds)D + 1.0E + 1.0L + 0.23
(1.0 + 0.1 3ds)D + 0,75L + 0.525E + 0.75(Lr or S or R)

| Service Defl. = 1.74 in, Mu = 1,134.81 in-k
| Ultimate Defl .= 6,38 in. Phi * Mn = 1,263.66 in-k
|== == f
| CRSE 6 U = 1.2D + 1.0W
| Bervice load = 1.0D + 0.6W
e ettt |
| Servigce Defl., = 0.31 in. Mu = 475,59 in-k
| Ultimate befl.= 2.72 in. Phi * Mn = 1,238.28 in-k
| smmmmmmssssssssmamm——— |
| CASE 7 U = {1.2 + 0.2 8ds)D + 1.0E
[ Bervice load = {1 + 0.145ds)D + 0.7E
e !
i Servige Defl., = 2.36 in M = 1,110.41 in-%k
| Ultimate Defl.= 6.27 in Phi * Mn = 1,257.34 in-k
i =mmmmm— i
| CASE 8 U = 0,90 + 1,0W ;
| Service load = 0.6D + 0.6W
o e |
| Service Defl. = 0.29 in Mu = 437,24 in-k
| Ultimate Defl,= 2.55 in Phi * Mn 1,2¢4.,20 in-~k
| e ===
| CASE ¢ U = (0.9 - 0.2 5ds)D + 1,08 )
| Service load = (0.6 - 0.14 3ds)D + 0.7E |
| e e |
Service Defl. = 2.13 in Mu = 947.64 in-k
5.60 in Phi * Mn = 1,185.73 in-k |
;

|
| Ultimate Defl.=
[
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wk%&* TILT UP WALL DESIGN *#*#%%

Tilt- wall design program, Versicn 1.0, latest revision 3-3-2021
(Considering P-Delta effects per Section 11.8 of ACI 318-14,}
(using loading criteria of ASCE 7-16 and IBC 2018}

Description: Entry Panel w/ Cantilever - 8' Leg, 10' Opening Page 1
*EE** ATLLOWABLE STRESSES AND DESIGN CRITERIA ***%*

£'c of concrete = 5,000.00 psi,.

Fy of steel = 50,000.00 psi.

Basic wind speed —-—=> 95 MPH

Zone of building {zone 4=typ. wall, zone S=corner. -—-> 4

¥Wind exposure category { B, C or D } ---> B

Lambda based on & mean roof height = 42,00 feet
Wet design wind pressure based on a calc. trib area 425,43 sg ft.
Kzt, Wind topecgraphic factor 1.00
Wind lcad ( p = Lambda * Iw * P net 30 ) = 17.02 psE.

(p = :.12 * 1.00 * 15.20)

i

Seismic risk category (ASCE 7-16 Table 1.5-1) —==> TI
Seismic importance factor (ASCE 7-16 Table 1.5-2) = 1,00

Is a geotechnical report available for this site? ---> Yes

Site soil class {(from soils report) ——=> D
Mapped spectral response for short periods, Ss (Site specific) = 128.80 %
Fa { Table 1613.2.3(1) of IBC 2018 ) = 1.00
Maximum spectral response acceleration at short periods, Sms = Fa * Ss. = 1.28
Design spectral response acceleration at short periods, Sds = 2/3 * Sms. = (.86
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min) = 31.13 pst.
Ev =0.2 * §ds * Ip * D = 0,17 D
Maximum allowed overstress = 0.00 %

7.25 inches
6.50 inches

Wall thickness for weight calculations
Wall thickness for design calculations

I

Parapet height, height of wall above roof. = 2.50 feet
Design height, distance between flcor and roof. = 38.50 feet
Fixity coefficient = (.85

= 13.00 feet

Tributary width for design loads
Uniform dead load on design section 450.00 # / ft.
Uniform live load on design section = 750,00 # / ft.
Concentrated dead lcad on design section 0.00 1bs.
Concentrated live load on design section 0,00 1bs.
Additional wt. applied to wall. { ie. Stucco. ) = (0,00 pst.
Eccentricity, dist from center of wall to load 7.88 inches
Depth to centroid of steel 5.00 inches
Weight of wall 80.63 psf.
Weight of wall on design section
Total design lcad on design section
Steel ratio (( As / { b * d }) = 0.0110

It

It

1

i

Modulus of rupture (7.5 * (f'c*.5)) = 530.33 psi.
Moduius of elasticity ( Concrete ) = 4,030,511 ksi.
n = ks / B¢ = 7.20

Cracking Moment 358.50 in.-k
Delta Cracked = 0.65 in,

Trhrhkxkhkrhkwkkhdhk DESIGN SUMMARY Bl R
Ultimate load capacity has been met for all load cases, ( Mu < Phi * Ma }.
Service load deflection is less than design ht, /150 = 2,62 in. for all cases.
Wall is tension controlled for all load cases, minimum steel strain is 0.01191
Maximum axial stress ( 78.389 psi. ) is less than .06 * f'c = 300.00 psi.

Phi Mn is greater than M cracked for all cases.

22,222.38 4 / ft.
37,822.38 # / ft.
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| =1
| 12 Number 6 Bars H
| Results shown are for 96.00 inch wide section. |
| |
| CASE 1 @ Roof, U= 1.4D ( M = P*e -~ No P * Deflection. )
! Service Lwoad = 1.0D |
frmmr i
| Service Defl. = N.&. in. Mu = 64.50 in-k
| Ultimate Defl.= N.A. in. Phi * Mn = 1,335.11 in-k
| == S |
| CASE 1 @ Mid-ht., U = 1.4D {( M = .5*P*e 4+ P * Deflection. ) |
| Service Load = 1.0D
o s !
i Service Defl. = 0.04 in Mu = 46,16 in~k
|  Ultimate Defl,= 0.35 in Phi * Mn = 1,411.29 in-k
ot e - !
| CABE 2 @ Roof, U= 1.2D + 1.6 {Lr or $ or R) + 1.0L (M=P*e, No P*Delta) !
| Service Load = 1.0D + 1.0(Lr or 8 or R} |
S e |
| Service Defl, = M,A, in. Mu = 178.13 in-k
| Ultimate Defl.= N.A, imn. Phi * Mn = 1,370.56 in-k
| == |
[ CASE 2 @ Mid-ht, U= 1.2D + 1.6(Lr or S or R} + 1.0L {M=.5*P*e + P*Delita. ) !
i Service Lecad = 1.0D + 1.9(Lr or S or R) !
e e !
|  Bervice Defl, = 0.12 in. Mu 142.18 in-k
| Ultimate Defl.= 1.08 in. Phi * Mn = 1,435.55 in-k
| |
| CASE 3 U=1.2D+ 1.6 ( Lr or S or R } + 0.5W |
|  Service load = 1.0D + 0.75L + 0.75*0.86W + 0.75{Lr or 8 or R}
e e !
I Service Defl. = 0.41 in. Mu = 425.94 in-k ]
I Ultimate Defl.= 3.23 in, Phi * Mn = 1,435.55 in-k
I i
{ CASE 4 U=1.2D+ 1.0W + 1.0, + 9.5 (Lr or 8 or R)
| Service load = 1.0D + 0.75L + 0.75*0.6W + 0,75(Lr or S or R) |
| mm e e e e e - |

Service Defl., = 0.41 in ML 571.49 in-k

4.39 in Phi * Mn = 1,409.498 in-k

Ultimate Defl.=

CASE 5 U =

|
|
| ——
I
| Service lcad =

{L.2 + C.2 Sds)D + 1.0 + 1.0L + 0,28
{1.0 + 0.1 8ds}D + 0@,

T5L + G.525E + 0O

| 8Service Defl, = 1.91 in, Mu = 998.56 in-k
I Ultimate Defl.= 7.66 in, Phi * Mn = 1,414,11 in-k
‘ —_—
i CASE 6 U = 1.2D + 1.,0W
| Service load = 1.0D + 0.6W
| e e e e |
| Service Defl, = 0.51 in. Mu = 517.%4 in-k
| Ultimate Defl .= 4.00 in. Phi * Mn = 1,397.61 in-k
|== !
| CASE 7 U = (1.2 + 0.2 8ds)D + 1.0E |
| Service load = {1 + 0.148ds)D + 0.7E
| === e e i
b Service Defl, = 2.51 in Mu = 567.62 in—k
| Ultimate Defl.= 7.44 in Phi * Mn = 1,409.36 in-k
E === |
| CASE 8 U = 0.9D + 1.0W !
| Service load = 0.6D + 0.6W
e T e |
| Service Defl. = 0.43 in M = 468.61 in-k
| Ultimate Defl.= 3.66 in Phi * Mn = 1,377,03 in-k
| i
| CASE 9 U = (0.9 - 0.2 8ds)D + 1i.0E }
| Service load = (0.6 - 0.14 3ds)D + 0.7E
e e e |
| Service Dafi, = 2,14 in Mu 794.33 in-k
I Ultimate Defl.= 6.24 in rhi * Mn = 1,365.22 in-%

!

f===
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*¥e%x% PILT UP WALL DESIGN **#%%%

Freeman Logistics A

Tilt- wall design program, Version 1.0, latest revision 3-3-2021
(Considering P-Delta effects per Section 11.8 of ACI 318-14,)

(using loading criteria of ASCE 7-16 and IBC 2018)

Description: Window Wall Panel - 5' Leg, 20! Opening
Frkxt ALLOWABLE STRESSES AND DESIGH CRITERIA *%%%#
f'c of concrete
Fy of steel
Basic wind speed
Zone of building (zone 4=typ. wall,
Wind exposure category ( B, C or D )
Lambda based on a mean ro0of height
Net design wind pressure based on a calc. trib area
Kezt, Wind topographic factor
Wind load ( p = Lambda * Iw * P net 30 }
(p = 1.12 = 1.00 * 15,20)
Seismic risk category (ASCE 7-16 Table 1.5-1}
Seismic importance factor {ASCE 7-16 Table 1,5-2)
Is a geotechnical report available for this sitev?
Site soil class (from soils report)
Mapped spectral response for short periods, Ss (Site specific)
Fa ( Table 1613.2.3(1} of IBC 2018 )
Maximum spectral response acceleration at short periods, Sms = Fa * Ss.
Design spectral response acceleration at short periods, Sds =
Seismic load, Fp = .4 * 8ds * Ip * Wp, 0.1 Wp (min)
Ev = 0.2 * 8ds * Ip * D
Maximum allowed overstress
Wall thickness for weight calculations
Wall thickness for design calculations
Parapet height, height of wall above roof.

zone 5=corner.

. Design height, distance between floor and roof,

Fixity coefficient
Tributary width for design loads

Uniform dead load on design section \
Uniform live load on design section

Concentrated dead load on design section .
Concentrated live load on design section
Additional wt. applied to wall. ( ie, Stucco. )
Eccentricity, dist from center of wall to load
Depth to centroid of steel

Weight of wall

Weight of wall on design secticon

Total design load on design section

Steel}l ratic (As / (b * d 1))

Modulus of rupture (7.5 * (f'c”.53))

Modulus of elasticity { Concrete )

n =Es / Ec

Cracking Moment

Delta Cracked

FRhkk Tk R AL F L Lk ok h DESIGN SUMMARY ***,xkskkdhrdhs
Ultimate load capacity has been met for all load cases,

2/3 * Sms.

Page 1

5,000.00 psi.
60,000.00 psi.

> 85 MPH

> 4

> B

= 42,00 feet

= 490,88 sg ft.
= 1.00

= 17.02 psf,
> II

= 1.00

> Yes

> D

= 128.80 %

= 1.00

= 1,29

= 0.86

= 39.71 psf
=0.17 D

= 0.00 %

= 9.25 inches
= 8.50 i1nches
= 2,50 feet

= 38.50 feet
= 0.85

= 15,00 feet

= 450.900 # / ft.
= 750.00 # / ft.

= 0.00 1lbs.

{ Mu < Phi * Mn ).

0.00 1bs.
= 0.00 psf,

= 7.88 inches
7.00 inches
115.63 psf.

i

It

It

0.0094
530.33 psi.

= 4,030.51 ksi.
7.20

383,16 in.-k
= 0.50 irn.

Service load deflection is less than design ht./150 = 2.62 in. for all cases.
Wall is tension controlled for all lcad cases, minimum steel strain is 0.01342

Maximum axial stress ( 128.15 psi. ) is less than .06 * f'¢ =

Phi Mn is greater than M cracked for all cases.

300.00 psi.

32,714.65 # / ft.
50,714.65 # / ft.
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12503 Bel-Red Road, Suite 1090
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Description: Window Wall Panel - 5' L

. Job Name Freeman Logistics A
Job No. 21-40
Engr: AH
Date: y 9-23-2021
Sheet No.:

eq, 20" Cpening

9 Numbe
Results shown are for

r 6 Bars |
60.00 inch wide section.

CASE 1 @ Roof, U = 1.4D ( M = P*e —— No P * Deflection. )

Service Load = 1.0D
e |
|  Service Defl., = N.A, in. Mu = 74,42 in-k
I Ultimate Defl.= N.A. in. Phi * Mn = 1,428.53 in-k
| e e e e l
| CASE 1 @ Mid-ht., U= 1.4D { M = ,5%P*e + P * Deflection. )
| 8ervice Load = 1.0D
[ e e !
| Service befl. = 0.04 in Mu 50.51 in-k
| Ultimate Defl .= 0.24 in Phi * Mn = 1,578,47 in-k
f S SR ;
{ CASE 2 € Roof, U= 1,2D + 1.6 {(Lr or 8 or R} + 1.0L (M=P*e, No P*Delta) |
| Service Load = 1.0D + 1.0(Lr or 8 or R)

e e - |
| Service Defl, = N.A. in. Mut = 205.54 in-k |
| Ultimate Defl.= N.A. in. Phi * Mn = 1,483.36 in-k

| s=mmm————— — I
| Case 2 @ Mid-ht, U = 1.2D + 1.6(Lr or § or R} + 1,0L (M=.5%P%*e¢ + P*Delta.)!}
| Service Load = 1.0D + 1.0{Lr or S or R) I
[ e e e 1
{  Service Defl, = G.10G in, Mu = 148.24 in-k

| Ultimate befl.= 0.70 in. Phi * Mn =1,611.19 in-k

| === !
] CASE 3 U=1.2D + 1.6 { Lr or S or R} + 0.5W

| Service load = 1.0D + 0.75L + G.75%0.6W + 0.75(Lr or S or R) [
I !
| Service Dafl, = 0.35 in. Mu = 444,10 in-k

| Ultimate Defl.= 2.09 in. Phi * Mn = 1,611.19 in-k
e === == =
|  CASE 4 U=1.2D + 1.0 + 1.0L + 0.% {Lr or S or R)

} Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lr or S or R} |
| e e e e e e e !

Service Defl. 0.36 in Mu = 621.84 in-k

Ultimate Defl.= 2.%8 in Phi * Mn = 1,571.11 in-k

CASE 5 U =
Service load =

(1.2 + 0.2 sds)D + 1.0
(1.0 + 0.1 Sds)D +

s + 1.0L + 0.28
0.75L + 0.525E + 0.75(Lr or S8 or R}

| Service Defl, = 1.95 in Mu = 1,369.74 in-k
| Ultimate Defl.= £.52 in Phi * Mn = 1,5%82.15 in-k
I ——=r
[ CASE 6 U = 1.2D + 1.06@
! Service lcad = 1.0D + 0.,6W
[ e e e e e |
| Service Defl, = 0.48 in Mu = 573.03 in-k
| Ultimate Defl.= 2,77 in Phi * Mn = 1,552.83 in-k
| mmm— !
| CASE 7 U = (1.2 + 0,2 Sds)Dp + 1.0E
| Service load = (1 + 0.14S8ds)D + 0.7E {
[ e !
| Service Defl., = 2.54 in, Mu = 1,339,65 in-k
| Ultimate Defl,= 6.40 in. Phi * Mn = 1,574.85 in-k
| === |
| CASE 8 U = 0.9D + 1.0W
I Service icad = 0.6D + 0.6W |
b e e |
| Service Defl., = 0.49 in. Mu = 525.85 in-k
|  Ultimate Defl.= 2,58 in. Phi * Mn = 3,514.21 in-k
| mmmm———— =1
| CASE $ U = (0.9 - 0.2 Sds)D + 1.0FE |
| Service load = (0.6 - 0.14 Sds}p + C0.7E H
o e e e e e e e ]
| Service Defl., = 2.29 in. Mu = 1,138.81 in-k
| Uitimate Defl.= 5,66 in. Phi * Mn = 1,492,432 in-k

|
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Freeman Logistics A

*E&k% TILT UP WALL DESIGH *+%*x

Tilt- wall design program, Version 1.0, latest revision 3-3-2021
{Considering P-Delta effects per Section 11.8 of ACT 318-14,)

(using loading criteria of ASCE 7-16 and IBC 2018)

Description: Offset Windew Panel - 3'-6" Leg, 18' Opening
*x %% % BLLOWABLE STRESSES AND DRSIGN CRITERIA *x#**
f'c of concrete
Fy of steel
Basic wind speed
Zone of building (zone 4=typ. wall,
Wind exposure category ( B, € or D )
Lambda based on a mean rocof height
Met design wind pressure based on a calc. trib area
Kzt, Wind topographic factor
Wind load { p = Lambda * Iw * P net 30 }
(p=1.12 * 1,00 * 15.20)
Seismic risk category (ASCE 7-16 Table 1.5-1)
Seismic importance factor (ASCE 7-16 Table 1.5-2)
Is a geotechnical report available for this site?
Site soil class (from soils report)
Mapped spectral response for short periods, Ss
Fa { Table 1613.2.3{1) of IBC 2018 }
Maximum spectral response acceleration at short periods, Sms =
Design spectral response acceleration at short periecds, Sds =
Seismic load, Fp = .4 * Sds * Ip * Wp, 0,1 Wp (min}
Ev = 0.2 * Sds * Ip * D
Maximum allowed overstress
Wall thickness for weight calculations
Wall thickness for design calculations
Parapet height, height of wall above xoof.
Design height, distance between floor and roof.
Fixity coefficient
Tributary width for design loads
Uniform dead load on design section
Uniform live load on design section
Concentrated dead load on design section
Concentrated live load on design section
Additional wt. applied to wall, ( ie. Stucco. )
Eccentricity, dist from center of wall to load
Depth to centrcid of steel
Weight of wall
Weight of wall oa design section
Total design load on design sectien
Steel ratio {( As / (b * d))
Modulus of rupture (7.5 * (f'c”*.5)}
Modulus of elasticity { Concrete }
n = Bs / Ec
Cracking Moment
Delta Cracked

zone H=corner,

(Site specific)

Fa * 3s3.

khkhkhkrmrtrrrxdd DESIGN SU]MMARY hhdhdhritixrixtk

Ultimate load capacity has been met for all lecad cases,
Service load deflection is less than design ht./150 = 2.62 in.

2/3 * Sms.

Page 1

= 5,000.00 psi.
60,000.00 psi.
95 MPH

VoV oV

4
B
= 42,00 feet
= 409.06 sg ft.
=1.00
= 17.02 psf.

> IT

= 1.00

> Yes

> D

= 128.80 %

= 1,00

= 1,29

= 0.86

= 39.71 psE.

= 0.17 D

= 0.0C %

= 9,25 inches

= 8.50 inches

= 2,50 feet

= 38.50 feet

= 0.85

= 12.50 feet

= 450.00 # / ft,
= 750,00 # / ft.

= 0.00 1bs,

{ Mau < Phi * Mn },.
for all cases.

0.00 1bs.
= 0.00 psf.
7.88 inches

7.00 inches
115.63 psf.
27,262.,21 % / I,
42,262.,21 § /7 ft,
0.0135%

530.33 psi.
4,030.51 ksi,
7.20

268.21 in.-k
= 0,50 in.

1

]

Wall is tension controlled for all lecad cases, minimum steel strain is 0.00877

Maximum axial stress ( 152.56 psi. ) is less than .06 * £'¢ =

Phi Mn is greater than M cracked for all cases.

300.00 psi.
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S Number 6 Bars |
Results shown are for 42.00 inch wide section.

CASE 1 @ Roof, U =1,4D { ¥ = P*e ~- No P * Deflection. )
Service Load = 1.0D

| Service Defl. = N,A, in. Mu = 62.02 in-k

| Ultimate Defl.= M.A. in Phi * Mn = 1,378.90 in-k

! I

| CASE 1 @ Mid-ht., U = 1.4D {( M = ,5%P*e + P * Deflection. } |

| Sexrvice Lead = 1.,0D

R R i T i
Service Defl. = 0.04 in. Mu = 41.71 in-k
Ultimate Defl.= 0.23 in. Fhi * Mn = 1,495.21 in-k

i
|
'
I CASE 2 @ Roof, U = 1.2D + 1.6 (Lr or $ or R) + 1.0L (M=P*e, No P*Delta)
i Service Load = 1.0D 4+ 1.0(Lr or 8 or R)

Service Defl. = N.A, in. Mu = 171.28 in-k
Ultimate Defl.= M,A, in. Phi * Mn = 1,421.49 in-%

CASE 2 @ Mid-ht, U = 1.2D + 1.6(Lr or S or R) + 1.CL (M=.5*P*as + P*Delta.)
Service Load = 1.0D + 1.9(Lr or 8 or R)

Service Defl, = 0.12 in. Mu = 122.37 in-k |
Ultimate Defl.= 0.68 in. Phi * Mn 1,520.52 in-k

CASE 3 U = 1.2D+ 1.6 { Lr or S or R} + 0.5%
Service load = 1.0D + 0.75L + 0.75%0.6W + 0.75(Lr or S or R) ]

Service Defl. = 0.54 in. Mu = 366.60 in-k |
Ultimate Defl.= 2.02 in. Phi * Mn = 1,520.52 in-k |

CASE 4 U=1.2D0+1.0W + 1.0L + 0.5 {Lr or S or R}
Service load = 1.0D + 0.75L + 0.75*0.6W + 0.75(Lr or S or R) I

Service befl, = 0.54 in. Mu = 513.56 in-k
Ultimate Defl.= 2.87 in, Phi * Mn 1,489,522 in-k

CASE 5 U= (1.2 + 0.2 8ds)D + 1.0E + 1.0L + 0.28

Service lcad = (1.0 + 0.1 Sds}D + 0.75L + 0.525FE + 0.75{Lr or § or R)

| o e e e e e t
Service Defl. = 2,02 in. Mu = 1,131,071 in-k
Ultimate Defl .= 6.30 in, Phi * Mn = 1,498.06 in-k

CASE 6 U = 1.2D + 1.0W

Service leoad = 1.0D + 0.6W
Service Defl. = 0.65 in. Mu = 473.26 in-k
Ultimate befl.= 2.66 in. Phi * Mn = 1,475.36 in-k

CASE 7 U = (1.2 + 0.2 8ds)D + 1.QFE
Service load = (1 + 0.148%ds)D + 0.7E

Service Defl. = 2.56 in, Mu = 1,106.31 in-k
Ultimate Defl.= 6.18 in. Phi * Mn = 1,492,411 in-k

CASE 8 U = 90,8D + 1.0W
Service lcad = 0.6D + 0,6W

Service Defl. = 0.56 in. Mu = 435,08 in-k
Ultimate Defl,= 2.48 in. Phi # Mn = 1,445.43 in-k

CASE 9 U= (0.9 - 0.2 3d5)D + 1.0R |
Service load = (0.6 - 0.14 5ds)D + 0.7E |

I Service Derl. = 2.30 in, Mu = 243,18 in-k
i Ultimate bPBefl.= 5,41 in. Phi * Mn = 1,428.22 in-k
| i




Latitude, Longitude: 47.21253460, -122,.31907394

Levee Pond Park .

| Date

‘ Design Code Reference Document
Risk Category
Site Class
Type e
Ss 1.288
S5, 0.443
! Sus 1.288
Sy null -See Section 11.4.8
Sps 0.859
Spq nult -See Section 11.4.8
gType Value
? sDC nulf -See Section 11.4.8
R 1
Fy null -See Section 11.4.8
PGA 0.5
Fpea 1.1
PGAy 055
T &
SsRT 1.288
SsUH 1.41
Ssbh 1.5
S1IRT 0.443
S1UH 0.493
31D 0.6
I PGAd 0.5
i Crs 0.914
Cri 0.899

CABRSLE S

S ARy g

Mapped value of the risk coefficient at a period of 1 &

OSHPD

Firwood _Farm_;‘_‘-_\_!péCaé :

S0 S1E -
: o
T
=
o,
=
=
) R
S2d STE-TT - oth Ave NW.2ooi o
9/23/2021, 11:51:07 AM
ASCE7-186
1§
D - Stiff Soil
Descriptidﬁ ' 4

MCER, ground mation. (for 0.2 secend period)
MCEp, ground motion. (far 1.0s period)
Site-modified spectral acceleralion value
Site-madified spectral acceleration value

Numeric seismic design value at 0.2 second SA

Numeric seismic design value at 1.0 second SA

Description

Seismic design category

Site amplification factor at 0.2 second

Site amplification factor at 1.0 second

MCEg peak ground acceleration

Site ampiification factor at PGA

Site madified peak ground acceleration

Long-period transition period in seconds

Probabilistic risk-targeted ground motion. (0.2 saecond)

Factored uniform-hazard (2% probability of exceedance in 50 years) spactral acceleration
Factored deterministic acceleration value. (0.2 second)

Probahilistic risk-targeted ground motion. (1.0 second)

Factared uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
Factored deterministic acceleration value. (1.0 second)

Factored deterministic acceleration value. (Peak Ground Acceleraticn)

Mapped value of the risk coefficient at short periods

7

Map data ©2021

i
f

;
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¥Ekk k% SGRISMIC COVER SHEET *#%%%#

Seismic Cover Sheet, Version 1.0, latest revision 3-3-2021
{Using criteria of ASCE 7-16 and IBC 2018)

* k& k& Input data * ok ok ok k
Risk Category, I, II, TIII, IV {(Table 1.5-1 of ASCE 7-16)}
Seismic importance factor, le (Table 1.5-2 of ASCE 7-16)

Vol

Geotech report available for this site == ===
Mapped spectral response for short periods, S8s (Site specific)

Mapped spectral response acceleratio at a period of 1 second, S1 (Site specific)

Site socil class (from soils report)
Response modification factor, R {Table 12.2-1 of ASCE 7-16)

Overstrength factor as defined in Tables 12.2-1, 15.4-1 and 15.4-2 of ASCE 7-18)

Building periocd coefficient, Ct as defined in Table 12.8-2 of ASCE 7-16)
Value of "x" for calculating Ta, Table 12.8-2 of ASCE 7-16)

Average roof height

Long peried transition pericd, TL {Figure 22-14 of ASCE 7-16)

*x&kx%k Calculated wvalues ****%

Ta, Approximate fundametal building period per AISCT section 12.8.72.

Fa { Table 1613.2.3(1) of IBC 2018 )

Fv { Table 1613.2.,3(2) of IBC 2018 )

Mazimum spectral response acceleration at short pericds, Sms = Fa * Ss.
Maximum spectral response acceleration at l-second, Sml = ¥v * g1.
Design spectral response acceleration at short periods, Sds = 2/3 * Sms.
Design spectral response acceleration at i-second, 8dl = 2/3 * Smi.

Seismic design category based on short period response acceleration.
Seismic design category based on one sscond period response acceleration.

Seismic design category based on critical case of short period vs.
one second period response acceleraticn. (Most critical used for design)

Calculated seismic coefficient Cs = 8ds / ( R/Ie )
Maximum Cs = Sdi / (T * ( R / e })), T < Tl
Minimum Cs = 0,044 * Sds * Ie, S1 < 0.6g, 0.0% absclut minimum

*kkkx SEISMIC DESIGN FQRCE #**%+*%
V=Cs *W = 0,172 W

*%*%% DIAPHRAGM SHEAR FORCE, ASCE 7-16 section 12.10.1.1 **%%%
Fpx (minimum) = 0.2 * Sds * Te * Wpx = 0.172 Wpx
Fpx (maximum) = 6,4 * Sds * Ie * Wpx = 0.343 Wpx

Il

O OO D

1T

1.00
Yes
128.80%
44.,30%
D

.00
.00
.02
.75

5
2
0
0
42,00
6

.33
.00
.86
.29
.82
.86
.55

o

0.172

0.332

0.038
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WIND LOAD ON COMPONENTS AND CLADBDING
Based on ASCE 7-18, Chapter 30, Part 2: Low-Rise Buildings
Flat Roof - 0° to 7° (Simplified - 95 to 150 MPH)

Wind Criteria:
Risk Category, |, Il, lif or IV (Table 1_.5_-_1 of ASCE 7-18)

Basic Wind Speed ] 95 . MPH (See Figure 26.5-1 and 26.5-2 of ASCE 7-16)
Exposure B

Average roof height 4200 1t

Roof angle 0°to7°

Kz = o --3'1_;,'00_ o (See Section 26.8 and Figure 26.8-1 of ASCE 7-16)
A= 1.12

Note: The minimum design wind pressure is 16 PSF per Section 30.2.2 of ASCE 7-16.

Poot = A K4 * Pratao Net Uplift Load Case = 0.6W - 0.6 D.L.

Roof Zones {LRFD) Wall Zones (LRFD)
Zone | Area Pnetao (PSF) Pret {(PSF) Zone | Area Pretso (PSF) | Pret (PSF)
1 10 6.6 -25.9 29.0 4 10 62| -17.6 19.7
1 20 6.2 -24.2 271 4 20 1556 | -16.9 18.9
1 50 5.6 -21.9 24.5 4 50 145 | -15.9 17.8
1 100 5.2 -20.2 226 |+—— 4 100 13.8 | -15.2 17.0 j¢——
1 10 66 -14.9 16.7 b 10 16.2 | -21.7 24.3
1" | 20 6.2 -14.9 16.7 5 20 155 | -20.3 227
1" | 50 5.6 -14.9 16.7 5 50 145 | -18.3 20.5
1" 1 100 52 -14.9 16.7 fe— 5 100 13.8 | -16.9 189 MW—
2 10 6.6 -34.1 38.2
2 20 6.2 -31.9 357
2 50 5.6 -29.0 325
2 | 100 5.2 -26.8 300 pH——
3 10 6.6 -46.5 52.1
3 20 6.2 -42.1 47.2
3 50 14.5 -36.3 40.7
3 | 100 13.8 -31.9 367 jE—
Fla'Hip/Gable (0° s © s 7°)
BAR JOIST JOIST GIRDER
Full Joist D.L. 715,00+ PSF Full Girder D.L. .17.00. PSF
0.6 xD.L. 9.00 PSF 0.6 xD.L. 10.20 PSF
D. L. to resist uplift -~ 9.00.:PSF D. L. to resist uplift ©19.00: - PSF
Spacing 110.00. % Ft. Spacing (Trib. Width) . 50,00° " Ft,
Span +:60.00. " Ft. Span ©.60.00: Ft.
Tributary Area - 600 Sq. Ft Tributary Area - 3,000 Sq. Ft.
Wind Uplift 17130,00 7 PSF {LRFD) Wind Uplift ©21.00. PSF (LRFD)
Net Uplift 900 PSF(ASD) Net Uplift 360 PSF (ASD)
Specify — ++29.00..: PSF Specify —————p - 4.00 iPSF

File:Wind Components ASCE 7-16.xIs, Modified 01-20-2021
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WIND LOADS - MAIN WIND FORCE RESISTING SYSTEM
Simplified Design Wind Pressure based on Section 28.5 of ASCE 7-16 (95 to 140 MPH)
Wind Criteria:

Risk Category, I, Il, lllorfv = =i (See Table 1.5-1 of ASCE 7-16)
Basic Wind Speed (See Figures 26.5-1 and 26.5-2 of ASCE 7-16)
Exposure
Average roof height
Roof angle

2t = {See Section 26.8 and Figure 26.8-1 of ASCE 7-16)
A=

Minimum wind pressure, p,, for Zones A and C is +16 PSF, Zones B and D is +8 PSF, while assuming
ps for Zones E, F, G and H are equal to zero psf. (Section 28.5.4 of ASCE 7-16)

Ps=A*Kz " Psso

Load Case 1 Load Case 2
Zone Psao0 Ps
A 14.3 |PSF 16.0 |PSF
B -7.4 PSF -8.3 |PSF
C a5 PSF 106 |PSF
D -4.4 |PSF -4.9 |PSF
E -17.2 |PSF -19.3 |PSF
F -9.8 PSF -11.0 {PSF
G -12.0 |PSF -13.4 |PSF
H -7.6 PSF -8.5 |PSF
Eon 241 |PSF -27.0 |PSF
Go -18.8 |PSF 211 |PSF
Main Wind Force Resisting System — Method 2 h < 60 fi.

W
W

AN

Case A

File:Wind cover ASCE 7-16.xls, modified 01-20-21
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12503 Bel-Red Road, Suite 100

ol
Belfevue, WA 98005 DATE _&?h u& E

(425) 450-4075 * FAX {425) 450-4076 SCALE

WIND AND SEISMIC TIE FORCES

Wall Criteria

DETHT TO

Overall Wall height 4_6;00 ft. Ly = 100 -ft (diaphragm span)
Height to roof 38.50. ft. ke = 1.0+ (L;/ 100} = 2.00
Parapet height ‘ 7.50 ft. ks = 2.0 max., use k.= 2.00
Wall thickness 7.25 in.
W, 90.63 psf
Risk Category, |, I, lll or IV = ol Location;
Seismic Criteria _ Tall Parapet
Short period spectral response, Sg 128.8 ' %
Site soil class D
Seismic impeortance factor,ie. = 1.00
Fa = 1.00
Maximum short period spectral response, Sys=F.*Sg = 1288
Design short period spectral response, Sps =2/3*Sys = 0.859
Fp=0.47 Spg™ka"le" W, = 62.3 PSF timestribht. = 1711 PLF
I:'p(min) =02* ka * Ie*Wp = 36.3 PSF times trib ht. = 006 PLF
Design Seismic tie force = 1711 PLF {LRFD)
Design Seismic tie force = 1198 PLF (ASD)
Wp
Wind Criteria _ _ L = o
Basic Wind Speed 110 - MPH gﬁg
Average roof height 35 ft ' coor ST
Effective wind area 100.: * Square feet *
Exposure B
Wind Zone (4 or 5) D4 (4= typical walk, 5= wall corner)
I = 1.05
Kat = 1.00
Pretao (POS. pressure} = 18.5 PSF w &
Pretso (NEQ. pressure) = -204 PSF o o
Pretao {Design pressure) =  -20.4 PSF = i
Pnat = /o Kzt * Pretao = -21.4 PSF E §
Design Wind tie force = 588 PLF (LRFD)
Design Wind tie force = 353 PLF (ASD)
*4% Seismic Governs ****
Tie Spacing = - 10.00 - ft.
Tie force = 11975  Lbs. (Working Stress)

File: Parapet wall ties 2018 IBC.xls 02-11-21
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k]

Bellavue, WA 98005
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WIND AND SEISMIC TIE FORCES

Wall Criteria
Overalt Wall height 38.50 ft. L, = 100 ft (diaphragm span}
Height to roof 38.50 ft. ka=1.0+({L/100) =  2.00
Parapet height 0.00 ft. ke = 2.0 max., use k= 2.00
Wall thickness 7.25 “in,
W, 90.63 psf
Risk Category, I, Il, Il or IV = N Location:
Seismic Criteria Typical 7.25"
Short period spectral response, Ss 128.8 (%
Site soil class D
Seismic importance factor, |, = 1.00
Fa = 1.00
Maximum short period spectral response, Syg=F,*Sg = 1.288
Design short period spectral response, Spg =2/3* Sys = 0.859
Fo = 0.4 Spgk,"le" W,y = 62.3 PSF timestribht = 1198 PLF
Fotminy = 0.2 * ko * le"W,, = 363 PSF timestribht = 698 PLF
Design Seismic tie force = 1168 PLF (LRFD)
Design Seismic tie force = 839 PLF (ASD)
Wp
Wind Criteria _ L = =
Basic Wind Speed 110 - MPH 15
Average roof height BRRCIC IS i RooF 4T
Effective wind area 100 = Square fest {1
Exposure B
Wind Zone (4 or 5) "4 (4= typical wall, 5= wall corner)
A = 1.05
Kat = - 1.00. -
Pnetso (POS. pressure) = 18.5 PSF s %
Dretso (Neg. pressure) = -204 PSF g z
Preso (Design pressure} = 204 PSF I— T j
Prec=%*Ki*Poso = 214 PSF - el
Design Wind tie force = 412  PLF (LRFD) E——
Design Wind tie force = 247 PLF (ASD)
**+ Seismic Governs ****
Tie Spacing = 10.00 - - ft.
Tie force = 8389  Lbs. (Working Stress) TRo0TING.

FOOTING
1 THICKNESS

File: Parapet wall ties 2018 IBC.xls 02-11-21
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WIND AND SEISMIC TIE FORCES
Wall Criteria
Overall Wall height 38.50 ft. L = 100 ft (diaphragm span)
Height to roof 38,50 ft. ko=1.0+(L/100) = 200
Parapet height 0.00 fi ks, = 2.0 max., use k= 2.00
Wall thickness 9.25 :in.
W, 115.63 psf
Risk Category, 1, II, ll or IV = AP Location:
Seismic Criteria Typical 9.25"
Short period spectral response, Sg  128.8 ° %
Site soil class D
Seismic importance factor, I, = 1.00
Fa = 1.00
Maximum short period spectral response, Sys=F,*Ss = 1.288
Design short period spectral response, Sps =2/3*Sys = 0.859
Fo=0.4" Sps™ky"le"W, = 79.4 PSF timestribht = 1529 PLF
Fomim =02 *Ka* "W, = 483 PSF  timestribht. = 890 PLF
Design Seismic tie force = 1529 PLF (LRFD)
Design Seismic tie force = 1070 PLF (ASD)
we
- Wind Criteria 2 = F
Basic Wind Speed 110 'MPH §§
Average roof height 135t RoOF 54T
Effective wind area ~100 - Square feet ’
Exposure B
Wind Zone (4 or 5) 4 - (4= typical wall, 5= wall corner)
Iy = 1.05
Kat = 1.00 -
Paeiso (POS. pressure) = 185 PSF o &
Dretzn (Neg. pressure) = -204 PSF ] g ;
Pretso (Design pressure) = -20.4 PSF £ i
Pret = A ™ Kzt ™ Pretao 214 PSF B §
Design Wind tie force = 412  PLF {(LRFD)
Design Wind tie force = 247 PLF (ASD)
x4+ Seismic Governs ****
Tie Spacing = 10.00 - ft |
Tie force = 10703  Lbs. (Working Stress) =g ”ESSI.:TEO
FOOTI
THICKNESS

File: Parapet wall ties 2018 |BC.xls 02-11-21
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WIND AND SEISMIC TIE FORCES

Wall Criteria _
Overall Wall height 35.00 ft. L = 100 ft (diaphragm span)
Height to roof - 35.00 ft. ko=1.0+(L;/ 100} = 2.00
Parapet height 0.00 ft. ka = 2.0 max., use k= 2.00
Wall thickness '9.25 " in,
W, 115.63 psf
Risk Category, |, I1, [ or IV = ol Location:
Seismic Criteria Dock Panels
Short period spectral response, Sg  128.8 %
Site soil class D
Seismic importance factor, |, = 1.00
Fa = 1.00
Maximum short period spectral response, Sys=F,* 85 = 1.288
Design short period spectral response, Sps =2/3* Sys = 0.859
Fo=0.4" Spgka*le"Wp = 794 PSF timestribht = 1390 PLF
Fogin = 0.2 * Ko ™ 1"Wp, = 463 PSF timestribht = 809 PLF
Design Seismic tie force = 1390 PLF (LRFD)
Design Seismic tie force = 973 PLF {(ASD)
W
Wind Criteria L (529 g
Basic Wind Speed 110 - MPH : 5S
Average roof height +35 ft. ] rooF AT
Effective wind area 100 - Square feet —
Exposure B
Wind Zone (4 or 5) 47 (4= typical wall, 5= wall corner) 0
A = 1.05 P
Kz = 1.00 . S—
Protso (POS. pressure) = 185 PSF - - o 3
Praso (Neg. pressure) = -204 PSF g ;
Preso (Design pressure) = -20.4 PSF = z
Pt = A “Kat “Prewse = -21.4 PSF I
Design Wind tie force = 375 PLF (LRFD) °
Design Wind tie force = 225 PLF (ASD)
=+ Seismic Governsg **** ]
Tie Spacing = +210.00 - ft. . —
Tie force = 9730  Lbs. (Working Stress) ﬁ’% | A TeTNG
_— THCKNESS
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WIND AND SEISMIC TIE FORCES
Wall Criteria
Overall Wall height 38.50 ft. Ly = 100 ft (diaphragm span)
Height to roof 35.00. ft. ko =1.0+(L;/ 100} = 2.00
Parapet height 3.50 ft ka = 2.0 max., use k= 2.00
Wall thickness 7.25 “in.
W, 90.63 psf
Risk Category, I, I, Hl or IV = | I Location:
Seismic Criteria Dock Man Doors
Short period spectral response, S5 128.8 %
Site soll class D
Seismic importance factor, 1. =  1.00
F, = 1.00
Maximum short period spectral response, Sys =F,*Ss = 1.288
Design short period spectral response, Sps 2/3* Syg = 0.859
Fp = 0.4 Spg*ka*le"Wp = 62.3 PSF timestribht = 1318 PLF
Foin = 0.2 * kg ™ "W, = 36.3 PSF timestribht = 768 PLF
Design Seismic tie farce = 1318 PLF (LRFD)
Design Seismic tie force = 923 PLF (ASD)
{ Wp
Wind Criteria C = 5
Basic Wind Speed 110~ MPH 55
Average roof height .35t oor ST
Effective wind area ~-100 .. Square feet
Exposure B
Wind Zone (4 or 5) 400 (4= typical wall, 5= wall corner)
A = 1.05
Kzt = 100 .
Pnotao (POS. pressure} = 18.5 PSF W ©
Pretso (Neg. pressure) = -204 PSF g 5
Pretso (Design pressure) = 204 PSF o
Paet = " Kz " Pretse = -21.4 PSF ES g
Design Wind tie force = 454 PLF (LRFD)
Design Wind tie force = 272 PLF (ASD)
¥+ Soismic Governg ****
_ Tie Spacing = -10.00 it
/ Tie force = 9228  Lbs. (Working Stress) A
Y FOOTING
| THICKMESS
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SCALE

WIND AND SEISMIC TIE FORCES

Wall Criteria

Overall Wall height

Height to roof

Parapet height

Wall thickness

Wp

Risk Category, |, I, Il or IV
Seismic Criteria

Short period spectral response, Sg

Site soil class
Seismic importance factor, I =
Fa =

Maximum short period spectral response, Syg = Fa * Sg
Design short period spectral response, Spg = 2/3* Syg

Fp=0.4" Spgka*le*W,, = 62.3
Fp(min) =0.2%Kk,* Ie*Wp = 36.3
Design Seismic tie force = 1284
Design Seismic tie force = 906
Wind Criteria
Basic Wind Speed 110
Average roof height 42
Effective wind area 100
Exposure ‘B
Wind Zone (4 or b) 4
A = 112
Kat = 1.00
Prewso (POS. pressure) = 18.5
Pretso (Neg. pressure) = -20.4
Pretso (Design pressure) = -20.4
Pret =X * Kot * Preso = -22.8
Design Wind tie force = 475
Design Wind tie force = 285

*** Seismic Governs ****

“Square feet

" (4= typical wall, 5= wall corner)

PSF
PSF
PSF
PSF

PLF (LRFD)
PLF (ASD)

Tie Spacing = “10.00 .. ft.

Tie force = 9055  Lbs. (Working Siress)

HEIGHT TG ROQF

OVERALL WALL HFIGHT

File: Parapet wall ties 2018 IBC.xls 02-11-21

40.00 ft. L = 100 ‘ft {diaphragm span)
38.50 ft. ka=1.0+(L/100) = 200
1.50 ft ke = 2.0 max., use k= 2.00
7.25 in,
90.63 psf
g
128.8 %
p
1,00
1.00
= 1.288
= 0.859
PSF timestribht = 1284 PLF
PSF timestribht. = 753 PLF
PLF (LRFD)
PLF (ASD)
. _
“MPH 2
t. rooF &Lz”e

DETHT TO
FOOTING

FOOTING

| THICKNESS
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SCALE

Wall Criteria

WIND AND SEISMIC TIE FORCES

QVERALL WALL HEIGHT

Qverall Wall height 42._5_0 ft. Ly = 100 ft (diaphragm span)
Height to roof 38.50 -t ka= 1.0+ (L;/100) = 2.00
Parapet height 4.00 ft Kq = 2.0 max., use k= 2.00
Wall thickness 9.25 in.
W, 115.63 psf
Risk Category, |, Il, llfor IV = ol
Seismic Criteria
Short period spectral response, Sg 128.8 %
Site soil class ‘D
Seismic importance factor, . = 1.00
Fa = 1.00
Maximum short period spectral response, Sys=F,*8g = 1.288
Design short period spectral response, Sgg = 2/3 * Syg = 0.859
Fp = 0.4" Sps'Ka"le"Wp = 794 PSF timestribht. = 1863 PLF
Fomim =02 *ka* "Wy = 463 PSF timestribht = 1086 PLF
Design Seismic fie force = 1863 PLF (LRFD)
Design Seismic tie force = 1304 PLF (ASD)
W
Wind Criteria o
Basic Wind Speed 410, MPH ol
Average roof height 420t I &“x“”
Effective wind area 4100 - Square feet ‘
Exposure B
Wind Zone (4 or 5} 4 (4= typical wall, 5= wall comner)
A = 112
Kat = 1.00. -
Pretao (POS. pressure) = 185 PSF w
Pretzo (N&Q. pressure) = -204 PSF g
Pretzo (Design pressure) = -20.4 PSF T
Pnet = o Kzt - Preso -22.8 PSF E
Design Wind tie force = 536 PLF (LRFD)
Design Wind tie force = 322 PLF (ASD)

% Seismic Governs ****

Tie Spacing = T10.00 it
Tie force = 13042 Lbs. (Working Stress)

File: Parapet wall ties 2018 IBC.xIs 02-11-21
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WIND AND SEISMIC TIE FORCES
Wali Criteria
Overall Wall height 42.50 ft. Lk = 100 ft (diaphragm span)
Height to roof 38.50 ft. ka=1.0+(L/100) = 2.00
Parapet height 4.00 f. Ka = 2.0 max., use ky= 2.00
Wall thickness 925 'in.
W, 115.63 psf
Risk Category, |, I, Il or IV = i
Seismic Criteria
Short period spectral response, S5 128.8 %
Site soil class ‘D
Seismic importance factor, I, = 1.00
Fa = 1.00

Maximum short period spectral response, Sys = F5 * Sg

Design shaort period spectral response, Spg = 2/3 * Sys

Fp=0.47 Spg™ky"le™ W, =
Fomin = 0.2 * K, ™ 15"W,, =
Design Seismic tie force =
Design Seismic tie force =

Wind Criteria
Basic Wind Speed
Average roof height
Effective wind area

Exposure
Wind Zone (4 or 5)

IS =
Kzt =

Pretao (POS. pressure) =
Pretzo (NEg. pressure) =
Pretzo (Design pressure} =
Pret = A " Kzt ™ Pretao

Design Wind tie force =
Design Wind tie force =

79.4

46.3
1863
1304

110 .
42

100
10
4

1.12
1.00
18.5
-20.4
-20.4
-22.8

536
322

PSF  times trib ht.
PSF  times trib ht.

PLF (LRFD)
PLF (ASD)

MPH
ft.
‘Square feet

PSF

PSF
PSF
PSF

PLF (LRFD)
PLF (ASD}

3% Geismic Governs ***¥

Tie Spacing =
Tie force =

10.00 :-ft.
13042 Lbs. {Working Stress)

File: Parapet wall ties 2018 IBC.xls 02-11-21

1

(4= typical wall, 5= wall comer)

1.288
0.859
1863 PLF
1085 PLF

M

ROQF

PARAPET

HEIGHT 10 ROQF

T HEIGHT

OVERALL WALL HEIGHT
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FOOTING
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SCALE

BRACED FRAME DESIGN - COVER SHEET

Load Cases - LRFD

1 1.40

3 12D+ 1865

5 (1.2 +0.2854) *D + pQe + 0.28
7 (0.9-0284) "D+ pQe

Load Cases - LRFD with Overstrendgth Factor

Load Cases - ASD

1 D
3 D+S
5 (1.0+0.14S4) * D +0.700¢

(1.0 + 0.10S4) * D + 0.525pQ; + 0.75S
(0.6 - 0.14S4,) * D + 0.7pQ¢

o

Load Cases - ASD with Overstrength Factor

5 (1.2+0.25,)} * D+ QeQe + 025
7 (0.9-0.284) *D + (oQg

Seismic load effect

E=Ey,+E, For load case 6
E=E,-E, For load case 7
Ep=pQe

E,=028.,*D

Sgs 0.859

£ 1.00

(2 2.00

Load Cases - LRFD

1 1.4D
3 1.2D + 1.88

5 1.372 *D+ pQg+0.28
7 0.728 "D+ pQg

Load Cases - LRFD with Overstrength Factor
5 1.372 *D + QoQe + 0.28

7 0.728 * D + ()5Q¢

Braced Frame Cover - modified 3-13-17

5 (1.0+0.14S,) * D + 0.70,Q¢
6 (1.0 + 0.10S4) * D + 0.525(0,Q¢ + 0.758
8 (0.6-0.1484,) * D + 0.70,Q¢

Seismic load effect including overstrength factor

Em = Enn + Ey For load case 5
Em=Emn-Ey For load case 7
Emn =l Qe

Load Cases - ASD

1 D

3 D+S

5 1.120 *D + 0700 " Qg

6 1.086 *D + 0.525 *Qg+0.758
8 0480 *D+ 0700 *Q¢

Load Cases - ASD with Overstrength Factor

5 1120 *D+ 1400 *Qe
8 1086 *D+ 1.050 *Qe +0.758
8 0.480 *D+ 1400 *Q¢
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BF HSS square brace - modified 3-14-17

 _ SHUTLER Joe
U CONSULTING sHEETNo. AT %Y OF
ENGINEERS, INC. CALCULATED BY %Y
A e e B
{425) 450-4075 -- FAX (425) 450-4076 SCALE
BRACE FRAME BRACE DESIGN
Column Section HSS8x8x.625 Axial Dead Load 5.00 Kips
Section Properties Axial Snow Load 6.00 Kips
Weight 59.11 Ibs/ft Axial Live Load 0.00 kips
Thickness 0.58 in. Seismic Compression Load (LRFD) 168.60 kips
Area 16.40 in.? Seismic Tension Load (LRFD) 260.00 Kips
b/t 10.80 Sos 0.859
ht 10.80 Jol 1.00
Iy 146.00 in." Q, 2.00
S« 36.50 Brace Length 34.10 feet
e 2.99 in, K 1.00
Z, 4470 I ey 0.90
ly 146.00 in." Steel Properties
Sy 36.50 In” E= 29000
Iy 2.99 in. Fy= 50 ksi
Z, 44,70 in.” R,= 1.30 ksi
. Maximum Axial Forces
Py = (1.2+0.2Sp5)D+1.0L+0.2Snow+0 Q¢ = 176.66 kips (Compression)
Py = (0.9-0.28p5)D-56Qe = -256.36 kips (Tension)
Check Local Buckling (A < Ayg)
Ana = 0.55*SQR(E, / Fy) = 13.25
A=bi/t = 10.80 ok
Compressive strength of Brace
K*L/r =  136.86 Kifr < 200, O.K.
Fo = (1 7E) 1 (KU’ = 15.28 ksi
4.71* (SQR(E/R,F,) = 99.49
When KL/r < 4.71* (SQR (E/R,F,))
x Foe = (658MFO) * R F, = N.A. ksi
Whep KL/r > 4.71* (SQR (E/RF))
\ ore = 0.877 F = 13.40 ksi
P, = Fe Ay = 219.79 kips
PePhn \ = 197.81 kips Brace is adequate for compression
!
Expected brace strength in compression = 1.14 * Fy * Ag = 250.56 Kips
Post buckling strength = 0.3 * expected brace strength in compression = 75.17 Kkips
Tensile Strength of Brace
Po=Fy A = 820.00 kips
&P, = 738.00 kips Brace is adequate for tension
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BRACE FRAME HSS ROUND COLUMN DESIGN

Column Section HSS814.000x0.625

Secticon Properties
Area 24.5 in’?
Diameter 14.0 in.
Woall Thickness 0.581 in.
Dit 24.1 in.
| 552.0 in.
S 78.9 in.
r 475 in.
Z 105.0 in.

Maximum Axial Forces
Py = {1.2+0.2554)D+1.0L+0.2Snow+(c Qe

Py = (0.9-0.285)D-00Q¢

Check Local Buckling (M < Apd)
P\hd = 0.038~* ESI'Fy =
A=D1/t =

Check Slenderness
K*L/r<200
K*L/r =

Compressive strength of column
Fo = (7°E) f ((KLMY) =
4.71 * (SQR(E/F,) =
When KL/r < 4.71%(SQR (E/F))
For = (.688A" ) * F, =
When KL/t > 4.71*(SQR (E/F,))
Fe=0.877 F, =

Pn=Fe Ag =
o P, =

Tensile Strength of Column
Pa=Fy A =
Cptp;; =

BF Pipe Column Desigh - Modified 3-15-17

Axial Dead Load (ASD) 52.00 Kips
Axial Snow Load (ASD) 65.00 kips
Axial Live Load (ASD) 0.00 kips
Seismic Comp. Load (LRFD) 187.00 Kips
Seismic Tension Load (LRFD) 108.00 Kips
Sos 0.86
Qo 2.00
Column Length 42.00 feet
K 1.00
P 0.90
Steel Properties
E= 29000 ksi
458.33 kips  (Compression) Fy= 42.0 ksi
-178.13 kips  (Tension)
26.24
2410 ok
1086.11 ok
25.42 ksi
123.78
21.04 ksi
N.A. ksi
515.36 kips
463.83 kips Column is adequate for compression
1029.0 kips
926.1 kips Column is adequate for tension




